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Resumo

A cana-de-agucar (Saccharum spp.) € uma das culturas mais importantes para
a producgao de acgucar, biocombustiveis e bioenergia e tornou-se um importante
componente na produgéo agricola de mais de 100 paises. No presente estudo,
foram realizadas analises protedmicas e fosfoprotedmicas label-free para
investigar eventos de sinalizagao relacionados com a maturacgao e diferenciagéo
de embrides somaticos em cana-de-agucar. Para isso, foram comparados calos
embriogénicos durante a multiplicagdo (ECO) e apos 14 dias do tratamento de
maturacdo (EC14). Assim, foram identificadas 251 fosfoproteinas e 700
proteinas diferencialmente reguladas durante a maturagdo dos embrides
somaticos. A analise das vias metabdlicas mostrou que as proteinas e
fosfoproteinas foram enriquecidas em degradagao da lisina e metabolismo do
amido/sacarose durante a multiplicagdo, enquanto que a diferenciagcdo dos
embrides somaticos envolveu a regulagdo do metabolismo energético, incluindo
o ciclo do acido citrico, a fosforilacdo oxidativa, e o metabolismo do carbono. As
fosfoproteinas relacionadas com a multiplicagdo foram principalmente
associadas com respostas de acido abscisico e regulagdo transcricional,
incluindo TOPLESS (TPL), SNF1 kinase homolog 10 (KIN10), SEUSS (SEU), e
LEUNIG_HOMOLOG (LUH). Entre as fosfoproteinas relacionadas com a
maturacdo, a fosforilacdo de light harvesting complex photosystem I,
CURVATURE THYLAKOID 1B, vacuolar proton ATPase A1 e phytochrome
interacting factor 3-like 5 foi associado ao metabolismo bioenergético e a fixagdo
do carbono. Ao todo, foram identificados 15 motifs de fosforilagao, e entre estes,
o motif [D-pS/T-x-D] foi encontrado apenas em fosfoproteinas reguladas durante
a diferenciagdo de embrides somaticos. Uma analise de rede de coexpressao de
proteinas e fosfoproteinas revelou interacées entre SNF1-related protein kinase
2 (SnRK2), abscisic acid responsive elements-binding factor 2 (ABF2), e KIN10,
que indicam o papel destas proteinas na competéncia embriogénica em ECO. As
interagdes entre small ubiquitin-like modifier 1 e histone deacetylase 1 podem
estar envolvidas na modificacdo poés-traducional de proteinas durante a
maturagcdo. Estes resultados revelam novas dindmicas de regulagdo de
proteinas durante a embriogénese somatica e apontam novos players com
potencial papel durante a diferenciacéo, além de seus sitios de fosforilagao.

Palavras-chave: embriogénese somatica, desenvolvimento embrionario,
fosfoprotedmica labe-free, cana-de-agucar.



Abstract

Sugarcane (Saccharum spp.) is one of the most important crops for sugar,
biofuel, and bioenergy production and has become an important commodity in
the worldwide agricultural market in more than 100 countries. In this study, label-
free quantitative proteomics and phosphoproteomics analyses were performed
to investigate signaling events related to somatic embryo maturation and
differentiation in sugarcane. Embryogenic callus (EC) at multiplication (ECO) and
after 14 days (EC14) of maturation were compared. The EC14/ECO comparison
found that 251 phosphoproteins and 700 proteins were differentially regulated
and accumulated, respectively. Metabolic pathway analysis showed that these
proteins and phosphoproteins were enriched in lysine degradation and
starch/sucrose metabolism during multiplication, whereas the differentiation of
somatic embryos was found to involve the regulation of energetic metabolism,
including the TCA cycle, oxidative phosphorylation, and carbon metabolism.
Multiplication-related phosphoproteins were mainly associated with abscisic acid
responses and transcriptional regulation, including TOPLESS (TPL), SNF1
kinase homolog 10 (KIN10), SEUSS (SEU), and LEUNIG_HOMOLOG (LUH)
proteins. Among the maturation-related phosphoproteins, the phosphorylation of
light harvesting complex photosystem ii, CURVATURE THYLAKOID 1B, vacuolar
proton ATPase A1 and phytochrome interacting factor 3-LIKE 5 was found to be
associated with bioenergetic metabolism and carbon fixation. A motif analysis
revealed 15 phosphorylation motifs, and among these, the [D-pS/T-x-D] motif
was unique among the phosphopeptides identified during somatic embryo
differentiation. A coexpression network analysis of proteins and phosphoproteins
revealed interactions among SNF1-related protein kinase 2 (SnRK2), abscisic
acid responsive elements-binding factor 2 (ABF2), and KIN10, which indicated
the role of these proteins in embryogenic competence in ECO. The interactions
among ubiquitin-conjugating enzyme 5, ubiquitin-conjugating enzyme 35, small
ubiquitin-like modifier 1, and histone deacetylase 1 may be involved in
posttranslational protein modification during embryo maturation. These results
reveal novel dynamics of protein regulation in somatic embryogenesis and
identify new potential players in somatic embryo differentiation and their
phosphosites.

Keywords: somatic embryogenesis, embryo development, label-free
phosphoproteomics, sugarcane
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1. Introducgao

1.1. A cultura da cana-de-agucar

A cana-de-agucar (Saccharum spp.) € uma planta da familia Poaceae e
uma das culturas mais importantes para produgédo de biocombustiveis (Arruda,
2012). Além de ser fonte de energia renovavel, a cana-de-agucar também é
utilizada em industrias alimenticias, representando um componente significativo
da economia em mais de 100 paises de regides tropicais e subtropicais
(Waclawovsky et al., 2010). O melhoramento genético desta cultura é dificultado
pela poliploidia e aneuploidia (100-130 cromossomos) dos hibridos, em sua
maioria cultivados por propagacéao vegetativa convencional, devido a infertilidade
e baixa viabilidade das sementes (Arruda, 2012; Garsmeur et al., 2018). Os
hibridos aneupldides, derivados do cruzamento interespecifico entre S.
officinarum e S. spontaneum, sao os mais empregados para a produgao de
agucar e etanol (Arruda, 2012; Garsmeur et al., 2018). O Brasil ocupa o posto de
maior produtor mundial de cana-de-acucar e dentre os desafios do cultivo estao
a incidéncia de doencgas, ervas daninhas e ataque de insetos (Sant'/Anna et al.,
2015).

Entre os anos de 2019 e 2020, mais de 640 milhdes de toneladas de cana-
de-agucar foram produzidas no Brasil, correspondendo a 8,44 milhdes de
hectares plantados (Cursi et al., 2021). Por outro lado, esta cultura vem
apresentando perdas anuais de produtividade deste 2011, principalmente devido
a expansao do cultivo para solos inadequados para o plantio (Antunes et al.,
2019) (Figura 1). A implementacdo da mecanizacéo nas plantagdes de cana-de-
acgucar também é um fator que tem contribuido para a reducéo da produtividade
(Antunes et al., 2019). Um agravante para este cenario € a dificuldade de langar
novas cultivares de cana-de-agucar pelo método de melhoramento genético
classico, processo que dificiimente leva menos de 10 anos e requer a utilizagdo
de mais de 250 mil plantas (Dal-Bianco et al., 2012). Neste contexto, a
transformacao genética € uma alternativa que pode acelerar os programas de
melhoramento genético de cana-de-agucar, mas que depende do
desenvolvimento de protocolos eficientes de regeneragdo de plantas in vitro
(Arruda, 2012).
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Figura 1. Biomassa produzida e area plantada de cana-de-agucar no Brasil entre
os anos de 2005 e 2020. Retirado de Antunes et al. (2019).

Cerca de 80 a 90% dos cromossomos dos hibridos de cana-de-agucar
foram herdados de S. officinarum, o que garante a caracteristica de alto conteudo
de sacarose. Os cromossomos restantes (10 a 20%) foram herdados de S.
spontaneum, garantindo genes relacionados ao vigor, adaptabilidade e
resisténcia a doencgas (Garsmeur et al., 2018). Recentemente, pesquisadores da
FAPESP (Fundacao de Amparo a Pesquisa do Estado de Sao Paulo) concluiram
a montagem do genoma do cultivar comercial SP80-3280 de cana-de-agucar,
contando com mais de 373 mil genes preditos (Riano-Pachon e Mattiello, 2017;
Souza et al., 2019). Além disso, foi elaborado in silico um genoma monoploide
de cana-de-acucar com 382 milhdes de bases, resultando em 25.316 proteinas
preditas a partir de genes codificantes (Garsmeur et al., 2018). Esses estudos
podem facilitar trabalhos que envolvam a avaliagdo da expressédo génica,
identificacado de proteinas, evolugao e genética funcional, sendo uma ferramenta

de muita importancia para o melhoramento genético da cultura.

Um dos fatores que contribui para o sucesso do cultivo da cana-de-agucar
no Brasil € o melhoramento genético (Cursi et al., 2021). Estas técnicas estéo
disponiveis para obter ganho genético em caracteristicas de interesse

econdmico, mas o0 uso destas abordagens pode consumir muito tempo e



recursos, especialmente para culturas com genoma complexo como a cana-de-
agucar (Dessoky et al., 2021). Dentre estas variedades comerciais, a SP80-3280
vem sendo utilizada em estudos de genbmica e transformagao genética por

possuir protocolos de regeneracgao in vitro bem estabelecidos (Cursi et al., 2021).

A transformacdo genética vem sendo utilizada para criar variedades de
cana-de-agucar resistentes a estresses bidticos e abidticos, viabilizar a producao
comercial de etanol de segunda geragao e diminuir custos com a producao de
acgucar (Arruda, 2012; Garcia et al., 2020). O uso desta abordagem garantiria
economia de milhdes de reais para a industria no Brasil. Contudo, a
transformacdo genética depende de técnicas de cultura de tecidos e
regeneragcao de plantas, representando um dos maiores desafios para o
desenvolvimento destas variedades geneticamente modificadas (Waclawovsky
et al., 2010).

Recentemente, a superexpressdo de WUSCHEL (WUS) e BABYBOOM
(BBM) melhoraram a transformagdo genética de monocotiledéneas com
gendtipos recalcitrantes de culturas de Sorghum bicolor, Saccharum spp. e
Oryza sativa, permitindo uma maior taxa de regeneracao de transgénicos (Lowe,
K. et al., 2016). O gene BBM codifica um fator de transcricdo que ativa a
expressao de genes de identidade embriogénica, levando a formagao ectépica
de embrides (Horstman, A. et al., 2017b). Estas descobertas vém sendo
incorporadas as estratégias de edicdo genética (CRISPR/Cas), levando a
construgédo de vetores que expressam morfégenos (como WUS e BBM) além
dos genes reporteres e de resisténcia a antibidticos (Zhang et al., 2019). Desta
forma, o uso da transformacéo e edicdo genética vem se difundindo uma vez
que a expressao de morfégenos reduz a necessidade de grandes adaptagdes
dos protocolos de regeneragéo in vitro, um dos maiores gargalos para estas

técnicas.

Além de protocolos de transformacao, a cultura de tecidos pode ser usada
como alternativa a propagacao vegetativa convencional de cana-de-agucar,
incluindo abordagens de micropropagagao como a embriogénese somatica e
organogénese (Hasner et al., 2019). Com a embriogénese somatica € possivel
regenerar milhares de mudas de cana a partir de um pequeno numero de plantas
matrizes (Figura 2) (Heringer et al., 2017). Além disso, a micropropagac¢ao possui

9



diversas vantagens sobre a propagacgéao vegetativa e tem sido o foco de diversas
pesquisas e do interesse de empresas ligadas a produgédo de agucar e etanol,
representando oportunidades de grande relevancia para a inovagao no cultivo
de cana-de-agucar (Getnet, 2017; Hasner et al., 2019). Os propagulos obtidos a
partir da micropropagacdao também podem ser utilizados para producédo de
sementes sintéticas, representando a forma mais avangada de propagacao
vegetativa de cana-de-agucar (Heringer et al., 2017). Contudo, os protocolos de
regeneracgao in vitro ainda séo restritos a poucas variedades de cana-de-agucar
e representam uma barreira técnica na adogdo da micropropagagao para

producdo de mudas em larga-escala.

Figura 2. Regeneragdo de embrides somaticos de cana-de-agucar utilizando
sistema de imersao temporaria. Embrides somaticos apds 28 (A) e 56 (B) dias de
regeneracgdo. Plantas regeneradas com 15-20mm (C) e 110-130mm (D). Aclimatizagao
(E) e transferéncia das plantas regeneradas para a casa de vegetagao (F). As barras
em (A), (B) e (C) medem 16 mm, 23 mm em (D), 45 mm em (E) e 140 mm em (F).
Retirado de Heringer et al. (2017).

1.2 Embriogénese somatica em plantas
A competéncia embriogénica em plantas ndo é exclusiva do zigoto e pode

ser induzida em células somaticas através de agentes quimicos e fisicos, como
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horménios e temperatura (Elhiti et al., 2013). As células com competéncia
embriogénica podem passar pelo processo de morfogénese e formar embrides
somaticos com gendétipo semelhante ao do explante (Dodeman et al., 1997). No
processo denominado apomixia, sementes sao formadas de forma assexuada
diretamente em tecidos reprodutivos maternos, sem a necessidade de meiose e
fertilizagcdo, como na embriogénese zigdtica (Bicknell e Koltunow, 2004). A
apomixia parece estar relacionada com a expressao de genes de identidade
embriogénica, como o BBM, que leva a formagao ectopica de embrides em A.
thaliana (Conner et al., 2015). A apomixia pode ter aplicagcbes agrondémicas
principalmente na producéo clonal de hibridos de elite para propagagcdo da
heterose, sendo também uma alternativa para acelerar e diminuir os custos do
melhoramento genético (Hojsgaard, 2020). Desta forma, a existéncia da
apomixia € uma forte evidéncia de que a fertilizacdo pode ser substituida por
mecanismos enddgenos e que outras ceélulas vegetais além do zigoto podem

manter ou recuperar a capacidade de formar embrides (Fehér, 2006).

Analoga a embriogénese zigética, a embriogénese somatica €& a
abordagem de micropropagagdo em que uma unica ou um grupo de células
somaticas com competéncia embriogénica formam embrides em condi¢des
ideais de cultivo (Feher, 2019; Tautorus et al., 1991). A embriogénese somatica
pode ser direta, com a formacdo de embrides somaticos na superficie do
explante, ou indireta, onde a inducao de calos precede a formacao dos embrides
somaticos (Anna e Barbara, 2020). Como na embriogénese zigdtica, os
embrides somaticos de monocotiledéneas e dicotileddbneas possuem morfologia
distintas e apresentam 6rgéos exclusivos (Figura 3) (Osorio-Montalvo et al.,
2018). Por outro lado, a embriogénese somatica é uma abordagem
biotecnoldgica que permite a clonagem e regeneragdo apos transformacao
genética, ou a propagagdo em massa e criagao de mudas livres de patdgenos.
Todas estas abordagens sdo de grande interesse agronémico, ressaltando a
importancia do estudo sobre a embriogénese somatica em diferentes contextos
(Feher, 2019; Heringer et al., 2017; Passamani et al., 2019).
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Figura 3. Caracteristicas da embriogénese somatica direta e indireta em
monocotiledéneas e dicotiledéneas. Retirado de Osorio-Montalvo et al. (2018).

A embriogénese somatica € um processo que pode ser dividido
basicamente em duas etapas: indugdo e expressdo (ou desenvolvimento)
(Jiménez e Thomas, 2005). Durante a indugéo, as células do explante passam
por etapas de desdiferenciacdo e aquisicdo de competéncia embriogénica
(Osorio-Montalvo et al., 2018). Nem todas as células do explante respondem ao
estimulo de indugdo e as células com competéncia embriogénica possuem
caracteristicas morfologicas bem definidas, como citoplasma denso e nucleo
celular proeminente (Fehér, 2006). Ja durante a fase de expressdo da
competéncia embriogénica, as células competentes se diferenciam em embrides
somaticos com desenvolvimento similar aos embrides zigoticos (Jiménez, 2005).
Assim, o desenvolvimento € marcado pela desidratacdo e acumulacdo de
reservas, respostas normalmente associadas ao acido abscisico (ABA) (Reis et
al., 2021).

A embriogénese somatica direta € marcada pela formacao de embrides
somaticos diretamente na superficie do explante, sem uma fase intermediaria de
calo (Figura 3) (Osorio-Montalvo et al., 2018). Desta forma, os embrides
somaticos formados possuem genoma idéntico ao da planta matriz, uma vez que
sdo gerados de forma assexual (Fehér, 2015). Durante a embriogénese

somatica indireta, o processo de desdiferenciagdo das células do explante leva
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a formacao de uma massa de células denominada calo (Figura 3) (Feher, 2019).
A transformagdo genética utilizando biobalistica e Agrobacterium é muito
realizada em calos embriogénicos, uma vez que a embriogénese somatica € uma
rota muito eficiente para regeneracao in vitro (Arruda, 2012). Além disso, a
embriogénese somatica indireta € uma via que pode ser potencializada para
producdo de embrides em larga-escala com o uso de biorreatores e imerséo
temporaria (Heringer et al., 2017). Os embrides somaticos podem ser
regenerados em plantas completas para produgao de mudas ou utilizados em
estudos sobre a fungdo de reguladores de crescimento durante o
desenvolvimento vegetal, uma vez que embrides zigdticos normalmente s&o
menos acessiveis (Radoeva et al., 2019). Por estes motivos, novas descobertas
sobre a embriogénese somatica podem resultar em inovagbes e
desenvolvimento biotecnoldgico. Neste contexto, os protocolos de embriogénese
somatica ja sao bem estabelecidos em A. thaliana, um organismo modelo para

estudos de gendmica funcional (Wojcikowska e Gaj, 2016).

Os reguladores de crescimento vegetal sdo moléculas fundamentais na
modulagdo da embriogénese somatica, capazes de estimular respostas
fisiologicas mesmo em baixas concentragdes e incluem substancias naturais
(fitormdnios) e sintéticas (Gaspar et al., 1996). Os fitormbnios tém sido alvo de
frequentes estudos devido ao seu papel no desenvolvimento vegetal e
classicamente compreendem as auxinas, citocininas, etileno, ABA e giberelinas
(Kende e Zeevaart, 1997). Com novos estudos, a lista de fitormdnios vem
aumentando e ja inclui o acido jasménico, brassinosteoides, acido salicilico e
estrigolactonas (Santner ef al., 2009). Além de sinalizarem respostas distintas,
os fitorménios interagem entre si e geram respostas dependentes de contexto,
tendo papéis criticos desde a embriogénese a senescéncia das plantas (Cheng
et al., 2013; Santner et al., 2009). Neste contexto, a embriogénese somatica é
uma excelente abordagem para o estudo do papel dos fitormdnios no
desenvolvimento vegetal, uma vez que embrides zigoticos muitas vezes séo

inacessiveis ou em quantidade insuficiente (Jiménez, 2001).

As auxinas sdo conhecidas por induzirem respostas de crescimento e
divisdo celular, organizacdo de meristemas diferenciagdo de raizes e vasos

vasculares (Gaspar et al.,, 1996). O transporte de auxina célula-a-célula cria
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gradientes de concentragao que sao fundamentais na sinalizagao de processos
de crescimento e desenvolvimento (Santner et al., 2009). Auxinas sintéticas,
como o acido 2,4-diclorofenoxiacético (2,4-D), sao utilizadas como herbicidas em
plantios comerciais por serem mais estaveis (Santner et al., 2009). Ja as
citocininas estimulam principalmente a divisdo celular e liberagado da dorméncia
de gemas laterais, sendo produzidas a partir da conversao de nucleotideos em
bases nitrogenadas livres (derivados de adenina) (Gaspar et al., 1996; Kende e
Zeevaart, 1997). As citocininas podem ser produzidas por bactérias como
Agrobacterium, onde sao importantes para a formacgao de nédulos para fixagao
de nitrogénio durante o estabelecimento da interagdo planta-microrganismo
(Kende e Zeevaart, 1997; Santner et al., 2009).

Além da resposta dos fitorménios ser regulada pelas interagbes com
outros fitormdnios, a concentragdo destas moléculas em células, o6rgaos e
tecidos vegetais é determinada principalmente pelas taxas de biossintese,
degradagao, importagédo, conjugacao e exportagao (Kende e Zeevaart, 1997;
Santner et al., 2009). Por exemplo, durante o desenvolvimento vegetal inicial, o
transporte de auxina (principalmente o acido indolacético) leva a padronizagao
do embrido, sendo realizado por transportadores de efluxo (PIN-FORMED, PIN)
e influxo (ATP-BINDING CASSETTE SUBFAMILY B e AUXIN RESISTENT,
AUX) (Petrasek e Friml, 2009). A atividade das proteinas PIN cria regides com
alta e baixa concentragdo de auxina no embrido imaturo, estabelecendo a
expressao dos genes de identidade meristematica apical (WUS) e basal (WUS
RELATED HOMEOBOX 5, WOX5) de acordo com o gradiente de concentragéo
(Schaller et al., 2015). A interagéo entre auxinas e citocininas é responsavel pela
padronizagao apical-basal durante o crescimento pdés-embrionario e também

depende do transporte polar de auxina (Schaller et al., 2015).

O etileno é conhecido por ser um fitorménio gasoso e normalmente é
produzido em resposta a tratamentos de auxina, sendo um estimulo para a
senescéncia, amadurecimento de frutos e abscisdo de folhas (Gaspar et al.,
1996). A sintese de etileno envolve o uso do aminoacido metionina e tratamentos
com auxinas induzem a transcricdo da enzima 7-AMINOCYCLOPROPANE-1-
CARBOXYLIC ACID SYNTHASE (ACCS), principal reguladora da producao de

etileno (Santner et al., 2009). J& as giberelinas promovem a germinagao,
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alongamento de 6rgaos aéreos e o florescimento, sendo conhecidas por serem
antagonista ao ABA (Gaspar et al., 1996). Neste contexto, o ABA é um fitormdnio
derivado de carotenoides e tem papel central no fechamento de estématos,
dorméncia de sementes, maturacdo e acumulo de reservas em embrides
(Gaspar et al., 1996; Santner et al., 2009).

1.3 Regulagado da embriogénese somatica

1.3.1 Fatores hormonais e de estresse

A embriogénese somatica pode ser induzida em células vegetais em
resposta a tratamentos hormonais e de estresse (Feher et al., 2003). O papel do
estresse durante a embriogénese somatica ja é conhecido ha bastante tempo,
representando um dos grandes gatilhos deste processo de micropropagag¢ao
(Fehér, 2006). Neste sentido, mesmo a expressdao de genes de identidade
embriogénica, como LEAFY COTYLEDON1 (LEC1), induzem a biossintese de
ABA, desencadeando respostas de estresse (Figura 4) (Braybrook e Harada,
2008). Além disso, um aspecto compartilhado entre os tratamentos que induzem
competéncia embriogénica em células somaticas é a alteracdo do balango
endogeno de auxinas nas células do explante (Fehér, 2007). Desta forma,
células vegetais diferenciadas podem se tornar desdiferenciadas através do uso
de reguladores de crescimento (concentragcdes enddgenas e exdgenas) ou de
fatores de estresse (choque osmoético, desidratagdo do meio de cultura, estresse
hidrico, alteragdes do pH do meio de cultura, tratamentos de choque térmico ou
frio, hipoxia, antibidticos, radiagdo ultravioleta e tratamentos mecanicos ou

quimicos) (Zavattieri et al., 2010).
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Figura 4. Varios caminhos que levam a formacdo de embrides somaticos. A
embriogénese somatica pode ser direta ou indireta, onde sinais enddgenos e/ou
exogenos estimulam a desdiferenciagdo de células competentes, seguida pela
formagao de embrides o proliferagdo de calos. O programa embriogénico € reprimido
em células vegetativas e mutacbes em genes repressores (como PICKLE) ou a
expressao ectopica de genes de identidade embriogénica (como WUS, LEC1 e LEC2)
podem resultar na diferenciacao de embrides somaticos. Retirado de Fehér (2015).

Um outro grande exemplo da associagdo entre estresses e a
embriogénese somatica € o amplo uso de 2,4-D, um herbicida com efeito
auxinico, para obtencao de calos embriogénicos durante a cultura de tecidos in
vitro (Feher, 2019). O efeito herbicida do 2,4-D esta associado com a indugéo
direta e indireta da biossintese de etileno e ABA, combinando respostas
hormonais e de estresse (Fehér, 2006). O 2,4-D é a principal auxina utilizada na
embriogénese somatica, onde pode induzir a formagdo de embrides somaticos
(embriogénese direta) ou células com competéncia embriogénica (calos
embriogénicos) (lkeda-lwai et al., 2002). Durante a embriogénese somatica
indireta, a transferéncia dos calos para um meio de cultura livre de auxinas
normalmente € um pré-requisito para a formagao de embrides somaticos (Reis
et al., 2021). Isto reafirma a importéncia de estudos sobre a regulagao dos niveis

de hormonais enddgenos e do estresse durante a embriogénese somatica.
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1.3.2 Fatores genéticos

Na embriogénese somatica indireta, a incubagéao do explante no meio de
cultura contendo auxina promove a formag¢ao do calo embriogénico (Jiménez,
2005). Ao serem transferidos para o meio de cultura sem a fonte exdgena de
auxina, as células do calo passam a expressar os genes YUCCA (YUC), ativando
a producéo de auxina enddgena (principalmente o acido indoleacético) (Feher,
2019). Posteriormente, as proteinas PIN1, responsaveis pelo efluxo de auxina,
sdo sintetizadas e distribuidas de forma organizada para dirigir o fluxo de auxina
até as células periféricas do calo (Su et al., 2009). Assim, a atividade de PIN1
leva ao acumulo da auxina enddgena na superficie do calo a medida que este
se desenvolve, ativando a expressao de WUS nos pontos de alta concentracao
de auxina (Figura 5) (Feher, 2019).

WUS é um fator de transcricdo importante para a manutencdo da
identidade dos meristemas axiliares e do apice caulinar, totipoténcia celular,
diferenciacao de primérdio lateral e outros processos celulares, como a transicéo
vegetativa-embriogénica (Jha et al., 2020). Além disso, células somaticas com
competéncia embriogénica induzidas pela expressao de WUS formam embrides
sem a necessidade da utilizagdo de reguladores de crescimento (Feher, 2019;
Su et al., 2009). Desta forma, a expressao ectopica de WUS pode ser utilizada
para melhorar a regeneracéo in vitro de plantas transformadas, abordagem que
pode ser utilizada para o melhoramento de espécies de interesse agronémico
(Lowe, K. et al., 2016).
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Figura 5. Regulagao genética na superficie de calos embriogénicos de A. thaliana
durante o inicio da embriogénese somatica. Durante a embriogénese somatica
indireta, a maturacdo dos embrides somaticos é iniciada quando os calos sdo
transferidos para o meio de cultura sem 2,4-D e incubados na presenca de luz. Isto leva
a ativagao e reorganizagao da expressao dos genes WUS e WOX5 nas regides que
formardao os meristemas apical e radicular, respectivamente. A expressao de WUS e
WOX5 também promove a identidade meristematica e evita a diferenciagao das células
compdem os meristemas. Imagem adaptada de Su e Zhang (2014).

Outro importante regulador da embriogénese somatica € BABY BOOM
(BBM), um fator de transcricdio APETALA2/ETHYLENE-RESPONSIVE
ELEMENT-BINDING FACTOR que induz a identidade embriogénica e
totipoténcia em tecidos vegetativos (Horstman et al., 2014). A expressao de BBM
ativa a formacéo ectopica de embrides somaticos através da transcricdo do
grupo de genes LAFL, que compreende LECT e trés outros membros da
superfamilia B3: ABSCISIC ACID-INSENSITIVE3 (ABI3), FUSCA3 (FUS3) e
LEC2 (Horstman, Anneke et al., 2017; Liu et al., 2020). Assim, como WUS, a
expressao ectopica de BBM também é suficiente para melhorar as taxas de
regeneracao de plantas in vitro apos transformagédo genética (Lowe, K. et al.,
2016). Os genes ABI3 e FUS3 estdo envolvidos com alguns aspectos da
identidade embriogénica, mas ndo induzem a formagao ectdpica de embrides
somaticos (Horstman, A. et al., 2017a). Conhecer novos fatores moleculares
envolvidos na regulagao da embriogénese somatica tem implicado no avango
biotecnolégico em diversas culturas, com destaque para a otimizagcdo da

propagacao e regeneragao in vitro.

A transformagao genética de plantas esta entrando num novo estagio,

onde o uso de morfégenos (como BBM e WUS) vem sendo utilizado para reduzir
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barreias e otimizar a regeneracdo de plantas in vitro (Jha et al., 2020). BBM
(AIL2) faz parte de uma familia de oito genes denominados AINTEGUMENTA-
LIKE (AIL), representada por AINTEGUMENTA (ANT), AIL1, AIL2 (BBM), AIL3,
AlL4, AILS, AIL6 e AIL7 em A. thaliana (Horstman et al., 2014). Dos genes AlL,
apenas ANT e AIL1 nado induzem a formacédo de embrides somaticos quando
expressos de forma ectopica (Horstman, A. et al, 2017b). Devido a
disponibilidade ferramentas de gendmica funcional em A. thaliana, esta planta
tem se tornado um modelo para o estudo da embriogénese somatica (Horstman,
A. et al., 2017a). Desta forma, o uso de A. thaliana € um bom ponto de partida

para a validagdo de novos players com papel na embriogénese somatica.

Alteragbes transcricionais ja foram monitoradas durante o inicio da
embriogénese somatica em A. thaliana, onde a expressédo de LEC1 e 2, SERK1,
WOUND INDUCED DEDIFFEREN-TIATION 1 (WIND1), AGAMOUS-LIKE15
(AGL15), AIL2 e 5 aumenta durante a diferenciagdo de embrides somaticos
(Magnani et al., 2017). Os genes LEC1 e LEC2 sao genes de identidade
embrionaria que também tém papel durante o desenvolvimento, onde regulam
positivamente a expressao dos genes de biossintese de auxina YUCZ2, YUC4 e
YUC10 (Carbonero et al., 2016; Junker et al., 2012). Neste sentido, a expressao
dos genes LEC1 e LEC2 aumenta a concentragao de auxina endégena, um dos
fatores envolvidos com a expressdo da competéncia embriogénica (Figura 4)
(Feher, 2019). WIND1, AGL15 e SERK1 também sao reguladores
frequentemente relacionados com processos de desdiferenciacéo, formacao de

calos e embrides somaticos em diferentes espécies (Fehér, 2015).

1.3.3 Fatores epigenéticos

Estudos sobre a embriogénese somatica em A. thaliana tém mostrado um
papel central das modificagbes epigenéticas na regulagdo deste processo
(Wojcikowska et al., 2020). Neste sentido, ja é sabido que explantes responsivos
aos sinais que induzem a embriogénese somatica possuem niveis baixos de
metilagdo global do DNA (Figura 6) (Osorio-Montalvo et al., 2018). A regulac&o
epigenética € independente da variagdo nas sequéncias de DNA e é exercida
pela metilagdo do DNA, remodelamento da cromatina (modificacbes pos-

traducionais de proteinas histonas) e por microRNAs (Kumar e Van Staden,
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2017a). Um exemplo dos efeitos da metilagdo global de DNA sobre a
embriogénese somatica, é a hipermetilacdo (altos niveis de metilagdo)
observada em calos nao-embriogénicos (Figura 6) (Osorio-Montalvo et al.,
2018). A metilagdo (CHs) de citosinas no DNA é realizada por DNA cytosine
methyltransferases e € um mecanismo hereditario de supressédo da expressao
de sequéncias especificas de DNA (Mahdavi-Darvari et al., 2015). A
hipometilagcado (reducéo de metilagdo global do DNA) promove a competéncia
embriogénica e parece ser um processo critico durante a desdiferenciagdo das
células do explante (Osorio-Montalvo et al., 2018). Por outro lado, os niveis de
metilacdo do DNA aumentam a medida que as células se diferenciam e os
embrides somaticos se desenvolvem (Figura 6) Desta forma, uma relagéo
inversa entre a metilagdo do DNA e a competéncia embriogénica ja é conhecida
(Wojcikowska et al., 2020).
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Figura 6. Relagao entre a metilagao global do DNA e a embriogénese somatica. (A)
Comparacao entre a competéncia embriogénica, nivel de metilagcao e diferenciacao de
explantes com células pouco ou muito diferenciadas; (B) Relagdo entre o nivel de
metilacdo do DNA e a competéncia embriogénica de calos. (C) Mudangas na metilacao
global de DNA observada durante o desenvolvimento de embrides somaticos. Retirado
de Osorio-Montalvo et al. (2018).

. DNA methylation level

Além da metilacdo de DNA, a metilacao e acetilacdo de proteinas histonas

tém grande efeito na competéncia embriogénica, influenciando diretamente o
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nivel de condensagéo da cromatina (Wojcikowska et al., 2020). Neste sentido,
as proteinas histone deacetylase 6 e 19 (HD6 e 19) contribuem para o
silenciamento de genes de identidade embriogénica (assim como o programa
embriogénico) apds a germinagao (Feher, 2015). Durante este processo de
regulacdo da expressao génica, entende-se que acetilagdo de histonas deixa a
cromatina mais acessivel e favorece a transcricdo, enquanto a metilacdo
promove a condensagao da cromatina e silenciamento génico (Wdjcikowska et
al., 2020). Neste contexto, HD19 também pode ser recrutada por correpressores
transcricionais, como TPL, para reprimir expressao de genes envolvidos com

respostas de auxinas (Feher, 2015).

Os microRNAs (miRNA) sédo pequenas moléculas de RNA nao-
codificantes (~22 nucleotideos) que participam da degradacgao e repressao da
transcricdo de RNAs mensageiros (Kumar e Van Staden, 2017b). Alguns miRNA,
como o0 miRNA156, sdo necessarios para a repressao da transcrigdo de genes
durante a indugcdo da embriogénese somatica e para a competéncia
embriogénica de calos (Mahdavi-Darvari et al., 2015). Além disso, mutantes de
A. thaliana defectivos para DICERLIKE1 (DLC1), proteina-chave na produgéao de
miRNA, sdo produzem embrides somaticos, demonstrando a importancia destes
reguladores durante a embriogénese somatica (Wojcikowska et al., 2020).
Asssim, estudos sobre o papel dos miRNAs na embriogénese somatica pode
ajudar a encontrar novos meios de melhorar e manter a competéncia
embriogénica em células somaticas (Mahdavi-Darvari et al., 2015). Neste
sentido, boa parte dos miRNAs associados com a embriogénese somatica estao
envolvidos com a biossintese, percepg¢ao e sinalizagdo de auxina, incluindo
miRNA160, miRNA164, 165/166, miRNA167, miRNA390 e miRNA390
(Wojcikowska et al., 2020). Entender aspectos envolvidos com a regulagéo
epigenética durante a embriogénese somatica, incluindo miRNAs, pode ter
impacto na criagao de novas estratégias para aumentar a resposta embriogénica

em especies de interesse comercial (Nic Can e De la Pefa, 2014).
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1.4 Embriogénese somatica em cana-de-agucar

1.4.1 Aspectos gerais

No cultivo de cana-de-agucar, o uso da embriogénese somatica para
produzir mudas pré-brotadas tem diversas vantagens sobre a propagacdo
vegetativa convencional, possuindo grande potencial para aumentar a
produtividade e reduzir custos (Heringer et al., 2017). O trabalho pioneiro na
regeneracao de plantas de espécies do género Saccharum a partir de culturas
de calos foi publicado no fim dos anos 60 por Heinz e Mee (1969). Neste estudo,
a transferéncia dos explantes (folhas, apices caulinares e inflorescéncias) para
o meio de cultura contendo 2,4-D resultou na formac&o de calos com
competéncia para formar brotos e raizes in vitro (Heinz e Mee, 1969). Os
trabalhos subsequentes nas décadas de 70 e 80 validaram as observacoes
anteriores e focaram em estudos sobre a ultraestrutura, otimizagdo do meio de
cultivo e uso de suspensao de células (Heinz e Mee, 1969; Heinz e Mee, 1971;
HO, W.-J. e VASIL, LK., 1983; Ho, W.J. e Vasil, L.K., 1983; Liu e Chen, 1976;
Nadar et al., 1978). Estes trabalhos pavimentaram o caminho para o uso da
micropropagagao na cultura da cana-de-agucar, e hoje o0s protocolos
regeneracgao in vitro sédo utilizados tanto para fins comerciais quanto para

estudos sobre a morfogénese.

Classicamente, os componentes dos meios nutritivos utilizados na cultura
de vegetais in vitro sao agrupados em sais minerais, fontes de carbono,
vitaminas, reguladores de crescimento e agente gelificante (somente para meio
de cultura semi-sélido) (Gamborg et al., 1976). Para a embriogénese somatica
de cana-de-agucar, a principal fonte de carbono utilizada € a sacarose
(dissacarideo formado por glicose e frutose), enquanto a formulagdo de sais
minerais e vitaminas mais empregada € a de Murashige e Skoog (1962). Os
agentes gelificantes mais utilizados para produgcdo de meios de cultura semi-
solido s&o o agar e o Phytagel™, mas o meio de cultura liquido também pode
ser utilizado para aumentar as taxas de regeneracdo de plantas de cana
(Heringer et al., 2017). Para indug&o de competéncia e formagé&o de calos, 0 2,4-
D é a auxina mais empregada na embriogénese somatica de cana por estimular
a desdiferenciagdo e indugado de competéncia embriogénica de forma muito

eficiente (Reis et al., 2021). Por outro lado, o cultivo in vitro prolongado na
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presencga de 2,4-D afeta negativamente a competéncia embriogénica dos calos
(Passamani et al., 2019). Assim, tratamentos que visam diminuir residuos de 2,4-
D durante a etapa de diferenciacao de embrides somaticos podem ser utilizados
para otimizar as taxas de germinacao e regeneracéo (Reis et al., 2021; Silveira
et al., 2013). Deste modo, € possivel observar que a cultura de tecidos de cana-
de-agucar vem evoluindo nos ultimos anos e o estabelecimento de protocolos
reprodutiveis permite usar esta abordagem para diversos fins de interesse

agrondmico e biotecnoldgico.

A formagéao de calos embriogénicos e ndo-embriogénicos € observada em
cana-de-agucar e podem ser distinguidos através de aspectos morfolégicos
(Silveira et al., 2013). Esta competéncia embriogénica diferenciada entre os
calos pode ser associada com o acumulo diferencial de moléculas nas células
dos calos, como carboidratos e proteinas (Passamani et al., 2018). Neste
sentido, ja é sabido que os niveis enddégenos de ABA promovem a diferenciagéo
e maturacado de embrides somaticos, provavelmente aumentando a producéao de
reservas e estimulando respostas de desidratacao e estresse (Reis et al., 2021).
Desta forma, os calos embriogénicos de cana-de-agucar sdo caracterizados por
conterem células pequenas e arredondadas, com um grande nucleo e pouco
volume de citosol, além da auséncia de grandes vacuolos (Silveira et al., 2013).
Por outro lado, as células dos calos ndo-embriogénicos sdo grandes, dispersas
e com um vacuolo proeminente (Silveira et al., 2013). Desta forma, os calos
embriogénicos e nao-embriogénicos podem ser identificados e utilizados para
estudar os diversos mecanismos envolvidos com a aquisicdo de competéncia

embriogénica.

ApOs a etapa de indugdo da competéncia embriogénica utilizando 2,4-D,
a incubagao dos calos embriogénicos em meio de cultura sem reguladores de
crescimento e na presenca de luz promove a diferenciacdo e desenvolvimento
dos embrides somaticos de cana-de-agucar (Figura 7) (Silveira et al., 2013). Os
embrides somaticos podem ser visualizados se diferenciando na superficie dos
calos a partir da segunda semana apdés a transferéncia para o meio de cultura
sem 2,4-D (Passamani et al., 2018). Como na embriogénese zigodtica, os
embrides somaticos apresentam morfologias distintas para cada estagio de

desenvolvimento  embrionario, incluindo  estruturas especificas de
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monocotiledéneas, como o escutelo e o coledptilo (Armenta-Medina et al., 2021).
Desta forma, o desenvolvimento de embrides somaticos de cana-de-agucar ja foi
estudado utilizando abordagens de microscopia, revelando sua anatomia e

organizagao celular caracteristicos da espécie (Figura 7) (Silveira et al., 2013).

Figura 7. Avaliacao histomorfolégica dos diferentes estagios de desenvolvimento
de embrides somaticos de cana-de-agucar. Imagens microscopicas de cortes
histologicos de pré-embrides (A), embrides globulares (B), globular-torpedo (C), torpedo
(D) e cotiledonar maduro (E) corados com azul de toluidina. Estes embrides podem ser
regenerados, formando plantulas in vitro (F). A seta em (C) indica a abertura do escutelo.
As letras C e S indicam os coledptilos e escutelo, respectivamente. CA indica o apice
caulinar. Os asteriscos mostram os suspensores. Todas as barras medem 200 um.
Retirado de Silveira et al. (2013).

1.4.2 Ferramentas proteémicas para o estudo da embriogénese somatica em
cana-de-agucar

No nivel do gendtipo, até cultivares de mesma espécie respondem de
forma diferenciada a indugdo da embriogénese somatica, em alguns casos
apresentando recalcitrancia por esta abordagem (Namasivayam, 2007). Assim,
estudos moleculares sobre a embriogénese somatica tém sido utilizados para
aperfeigoar a propagacao em massa e transformagao genética de gendtipos elite
de cana-de-agucar, trigo e arroz (Lowe, Keith et al., 2016). Contudo, a transcrigéo
dos genes compreende apenas uma parte da regulacdo da expressado génica,

onde a traducdo e modificagdes pods-traducionais de proteinas sado formas
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recorrentes e criticas nesta regulacao (Ajadi et al., 2020; Schaffer et al., 2019).
Desta forma, € necessario estudar a embriogénese somatica em diferentes
niveis da regulacdo da expressao genética para que todos os componentes

regulatorios deste processo sejam conhecidos.

Durante a diferenciagcdo celular, mudangas na expressdo génica sao
traduzidas em alteracbes no proteoma das células, resultando em diferentes
competéncias para responder a estimulos (Pierre-dJerome et al., 2018). Neste
contexto, as proteinas ainda podem passar por modificacbes pds-traducionais
em residuos especificos, gerando uma diversidade de proteoformas da mesma
sequéncia de aminoacidos (Ajadi et al., 2020). Dentre as modificagdes pods-
traducionais, a fosforilagdo de proteinas (adicado de PO4 a hidroxila em residuos
especificos de tirosina, serina ou treonina) é a mais estudada e regula todos os
aspectos da vida das plantas (Guo et al., 2014). Por outro lado, a ubiquitinagéo
de proteinas é mediada por E3 ubiquitin ligases e sinaliza sua degradacgao
através do proteassoma. Além disso, o numero e a interacdo entre as
modificagcdes pods-traducionais que ocorrem simultaneamente resultam em
mudancas na estabilidade, localizagao celular, atividade e interagdes (Vu et al.,
2018). Assim, diferentes abordagens de protedmica devem ser combinadas para
que o papel das proteinas em diferentes processos bioldgicos seja bem

compeendido.

As modificagdes pds-traducionais de proteinas tém papel-chave nas
respostas celulares e na regulagédo de diversos aspectos fisioldégicos durante o
desenvolvimento e aos estresses ambientais (Guo et al., 2014). A fosforilagéo é
mediada por proteinas kinases e regula a atividade, estabilidade, localizagéo e
interagcbes das proteinas que podem ser fosforiladas, conhecidas como
fosfoproteinas. Por outro lado, as proteinas fosfatases catalisam a
desfosforilagdo das fosfoproteinas (Picotti, P., 2015). A fosfoprotebmica € a
abordagem de prote6mica que busca identificar e quantificar fosfoproteinas e
fosfopeptideos em larga-escala, além de determinar seus estados e sitios de
fosforilacdo (Aroonluk et al., 2020b; Wetie et al., 2013). Da mesma forma,
diferentes metodologias de protedmica podem ser utilizadas para identificar e
elucidar o papel da regulagdo pos-traducional de proteinas durante a
embriogénese somatica, incluindo modificagbes de histonas, ubiquitinagéo,
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interacao entre proteinas e acidos nucleicos e formagdes de complexos de
proteinas (Tabela 1) (Aguilar-Hernandez e Loyola-Vargas, 2018).
Tabela 1. Tecnologias em desenvolvimento e que podem ser utilizadas para

estudos protedmicos sobre a embriogénese somatica. Retirado de Aguilar-
Hernandez e Loyola-Vargas (2018).

Proteomic technology Somatic embryogenesis
Histone PTM modifications Epigenetics
PTM modifications: Signal transduction

phosphoproteomics,
ubiquitin proteomics, etc.

Protein-DNA and Transcriptional regulation

RNA-protein interactions

Protein-protein interactome Signal transduction

Protein-ligand interactome Signal transduction

Protein complex-BNA Posttransductional
regulation

Organelle proteomics Metabolism

INTACT cell type-specific Cell type-specific

A confianga dos dados de protebmica esta diretamente relacionada com
a qualidade das amostras e cada tipo de tecido, 6rgdo ou célula estudado
apresenta desafios unicos (Isaacson et al., 2006). Em resumo, as etapas que
compdem o preparo de amostras para protedmica sao: coleta do material,
extragao e purificagdo das proteinas e digestao proteolitica para obtencao de
peptideos (Aguilar-Hernandez e Loyola-Vargas, 2018). Durante o processo de
extracdo, o método escolhido deve ser capaz de capturar o maior numero
possivel de substancias presentes na amostra (Heringer et al., 2018). Para
amostras com alta concentracdo de contaminantes, o método de preciptacao
com acido tricloroacético/acetona seguido por ressuspensao em tampao de
uréia/tiouréia normalmente gera bons resultados (Heringer et al., 2018)
(Isaacson et al., 2006). Alternativamente, o método de extragdo de proteinas
baseado em fenol apresenta mais etapas e € mais laborioso, mas € um processo
que pode gerar proteinas altamente purificadas (Isaacson et al., 2006). Por outro
lado, a extracéo/ressuspensao das proteinas direto em tampéao de uréia/tiouréia
também é um método muito utilizado para amostras com poucos contaminantes,
como calos embriogénicos e ndo embriogénicos (Almeida et al., 2020;
Passamani et al., 2019)
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Ap0ds a extracao, as proteinas purificadas podem ser estudadas utilizando
as abordagens dependentes de gel: two-dimensional gel electrophoresis (2DE),
2DE differential in-gel electrophoresis (2DE-DIGE); ou abordagens gel-free:
protedbmica label-free, isotope coded affinity tagging (ICAT) ou iTRAQ e TMT
(isobaric tags exploited for quantitativeproteomics) (Aguilar-Hernandez e Loyola-
Vargas, 2018). Como os métodos de protebmica gel-free (label-free, ICAT,
iTRAQ e TMT) proporcionam maior reprodutibilidade e um maior poder de
resolucao (que resultam na identificagdo de um numero maior de proteinas), a
protedmica de plantas tem migrado do uso de 2DE e 2DE-DIGE para o uso de
plataformas gel-free (Heringer et al., 2018). Contudo, cada uma das abordagens
de protebmica tem vantagens e desvantagens, onde o uso de multiplas
estratégias em paralelo também pode ser considerado (Aguilar-Hernandez e

Loyola-Vargas, 2018).

A protedbmica shotgun gel-free (também chamada de bottom-up) € o
conjunto de abordagens utilizadas para analisar peptideos obtidos partir da
digestdo de amostras complexas de proteinas (Giansanti et al., 2016). Desta
forma, a digestdo de proteinas € uma etapa chave na protedmica gel-free
convencional (Heringer et al., 2018). Dentre as proteases utilizadas no preparo
de amostras de protedmica, o uso da tripsina € o mais difundido e resulta na
clivagem a ligagcao C-terminal em residuos de lisina (K) e arginina (R), formando
peptideos (Aguilar-Hernandez e Loyola-Vargas, 2018). Além da tripsina, outras
proteases estdo disponiveis para o uso em analises de protebmica, mas a
digestao triptica € a que proporciona maior taxa de cobertura das proteinas
identificadas (Figura 8) (Giansanti et al., 2016). Além disso, a tripsina € uma
enzima de baixo-custo (comparado a outras proteases) e facilmente encontrada,
fatores que contribuem para o alto uso desta protease no preparo de amostras
para shotgun proteomics (Aguilar-Hernandez e Loyola-Vargas, 2018).
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Figura 8. Avaliagao da cobertura da sequéncia de Bovine Serum Albumin (BSA)
submetida a digestao com diferentes proteases seguida de analise por
espectrometria de massas. As barras representam sequéncia de BSA e as regides
coloridas ilustram o percentual de cobertura obtido apds a digestao proteolitica. A cores
indicam o percentual de cobertura obtidos utilizando as proteases ArgC (vermelho,
18.3%), AspN (verde claro, 38.1%), chymotrypsin (cinza, 57.8%), GluC (verde escuro,
61.9%), LysC (azul escuro, 70.8%), LysN (azul claro, 60.8%) e tripsina (preto, 78.4%).
Retirado de Giansanti et al. (2016).

As abordagens de protedmica gel-free sao caracterizadas pelo uso de
sistemas de cromatografia liquida acoplada a um espectrometro de massas (LC-
MS), que separam e sequenciam os peptideos gerados na etapa de digestao
(Giansanti et al., 2016). De forma geral, andlises de protedmica label-free
envolvem as etapas de extragao e purificagdo de proteinas, digestdo por enzima
proteolitica (principalmente a tripsina) e analise por espectrometria de massas
seguida pela identificacdo e quantificagdo das proteinas, anotagao funcional e
validac&o dos resultados (Figura 9) (Heringer et al., 2018; Picotti, P., 2015). A
protedmicas gel-free pode ser realizada utilizando proteinas marcadas (labeled)
ou sem marcadores (label-free), onde a abordagem label-free se destaca pelo
custo comparativamente baixo e compatibilidade com grandes numeros de
amostras (Heringer et al., 2018). Uma vez que diversas proteinas regulatérias
sao representadas por um baixo numero de copias, métodos de enriquecimento
e fracionamento de proteinas e peptideos podem ser utilizados para reduzir a
complexidade das amostras e permitir a identificagdo de proteinas de baixa

abundancia (Tabela 1) (Aguilar-Hernandez e Loyola-Vargas, 2018).
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Figura 9. Visao geral de um workflow de proteémica gel-free aplicado ao estudo
da embriogénese somatica. Inicialmente, as proteinas sao extraidas e purificadas
utilizando TCA/acetona ou uréia/tiouréia, seguido pela digestao proteolitica com tripsina.
Os peptideos podem ser marcados (abordagens iTRAQ, SILAC e iCAT) ou néo, e seguir
para quantificacdo e sequenciamento por LC-MS. As analises downtream incluem a
validagdo dos dados utilizando abordagens complementares. Retirado de Heringer et
al. (2018).

As dinamicas de fosforilagcao de proteinas sao controladas por kinases e
fosfatases, coordenando rapidamente alteragcdes na fisiologia celular de acordo
com condi¢des ambientais (Picotti, Paola, 2015). Estas modificacbes pos-
traducionais de proteinas podem ser estudadas utilizando técnicas de
enriquecimento (Aguilar-Hernandez e Loyola-Vargas, 2018). No caso da
fosforilacdo, as principais estratégias disponiveis para o enriquecimento de
fosfopeptideos sdao Immobilized Metal lons Affinity Chromatography (IMAC) e
Metal Oxide Affinity Chromatography (MOAC) (Figura 10) (Picotti, Paola, 2015).
Na abordagem IMAC, a afinidade de grupos fosfato por ions de metal é
explorada e os fosfopeptideos sdo enriquecidos utilizando ions Fe3*, Ga3* e AlI®*

ligados a uma matriz por agentes quelantes (como o acido iminodiacético e acido
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nitrilotriacético) (Low et al., 2021). Ja a estratégia com MOAC utiliza 6xidos de
metais (principalmente TiO2 e ZrOz2) para capturar e enriquecer fosfopeptideos
(Low et al., 2021). Assim, o estudo da fosforilagdo utilizando abordagens de
enriquecimento de fosfopeptideos e protedbmica gel-free possibilitam monitorar
esta modificagdo pds-traducional em larga escala, permitindo a elucidagao de

novas que regulam processos biolégicos.
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Figura 10. Comparacao das abordagens disponiveis para o enriquecimento de
fosfoproteinas e fosfopeptideos. (A). A técnica IMAC é baseada na interagao entre a
carga negativa dos grupos fosfato e a carga positiva apresentada em ions metalicos. Os
ions metalicos sao imobilizados utilizando agentes quelantes como o acido
iminodiacético e acido nitrilotriacético. (B). O uso do ion Ti4+ permite aumentar a
sensibilidade de capacidade do enriquecimento IMAC. (C). No enriquecimento MOAC,
a afinidade dos grupos fosfato por 6xidos metalicos, como o TiO2-, é utilizada para
enriquecer fosfopeptideos utilizando esferas contendo o metal oxidado. Retirado de Low
et al. (2021).

1.4.3 Controle molecular da embriogénese somatica em cana-de-agucar
Estudos de

diferencialmente acumuladas em diferentes etapas da embriogénese somatica

protebmica gel-free vém identificando proteinas
de cana-de-agucar (Heringer et al., 2015; Heringer et al., 2017; Heringer et al.,
2018; Passamani et al., 2018; Passamani et al., 2019; Reis et al., 2016). Neste
sentido, Heringer et al. (2015) identificaram as proteinas dehydrogenase-like

protein, desiccation-related protein-62 PCC13, callose synthase1 catalytic
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subunit e NOS-interacting protein mais acumuladas em calos embriogénicos em
comparagado aos calos nao-embriogénicos. Estes trabalhos complementam
estudos de genética e resultam na identificacdo de novos marcadores de

competéncia embriogénica e desenvolvimento embriogénico.

A adigdo de putrescina no meio de cultivo melhora a diferenciagao de
embrides somaticos de cana-de-agucar (Reis et al., 2016). Neste contexto, a
protebmica € uma ferramenta poderosa que pode ser utilizada para identificar
novos fatores envolvidos com a melhora da competéncia embriogénica e
regeneracgao in vitro de plantas (Heringer et al., 2018). Assim, utilizando
abordagem protedmica /label-free, foi possivel concluir que a poliamina
putrescina aumentou a taxa de formacado de embrides somaticos através da
acumulagao de arabinogalactan protein, peroxidase, heat shock protein (HSP),
glutathione s-transferase, late embryogenesis abundant proteins e 14-3-3
proteins nos calos embriogénicos (Reis et al., 2016). A competéncia
embriogénica de calos de cana-de-agucar também esta relacionada com a
acumulagao das proteinas P-H*-ATPase e H*-PPase em calos embriogénicos
(Passamani et al., 2018). Neste estudo, foi proposta a relagcéo entre o fluxo de
prétons e diferenciagdo de embrides somaticos de cana em seis processos:
Acumulacdo de pirofosfato devido a alta atividade metabdlica das células
embriogénicas, hidrolise do pirofosfato e liberagdo de fosfato inorganico
catalisada por H*-PPase, aumento do influxo de prétons H* resultante da
acumulagado e atividade de transportadores, acidificacdo do citosol e dos
vacuolos devido ao alto influxo de prétons H*, intensificagdo da geragdo de um
gradiente eletroquimico devido a acumulagdo de P-H*-ATPase, e 0 uso do
gradiente eletroquimico para importagdo de metabdlitos importantes através de
transportadores secundarios (Figura 11). A validacdo destes dados se deu com
o0 monitoramento da atividade de bombas de prétons H* (Passamani et al., 2018).
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Figura 11. Relagao entre o influxo de prétons H* e a competéncia embriogénica de
calos de cana-de-aguicar. 1. Acumulagao de pirofosfato no citosol; 2. Aumento na
atividade hidrolitica das H*-PPases; 3. Alto influxo de prétons H* 4. Aumento na
atividade de bombeamento de prétons H* das H*-PPases; 5. Aumento na atividade de
bombeamento das P-H*-ATPase; 6. Aumento da atividade de transportadores
secundarios que favorecem o desenvolvimento. Retirado de Passamani et al. (2018).

Recentemente, o uso da fosfoprotedmica label-free permitiu identificar
novos reguladores e dindmicas envolvidas na aquisicdo de competéncia
embriogénica de calos de cana-de-agucar (Figura 12) (Almeida et al., 2020).
Neste trabalho, foram identificadas 1279 fosfoproteinas em calos embriogénicos
e nao-embriogénicos. Esta analise permitiu relacionar a regulagdo de
fosfoproteinas como ABA-responsive elementbinding factor 1 (ABF1), remorin
4.1 (REM4.1), serine/threonine proteinkinase OSK3 (OSK3), MAP3K epsilon
protein kinase 1 (M3KE1), TPL e SNF1-related protein kinase regulatory subunit
gamma-1 (KING1) com a competéncia dos calos embriogénicos (Almeida et al.,
2020). Além disso, a interacao entre fosfoproteinas parece ser um fator critico
durante a indugcdo de competéncia embriogénica (Almeida et al., 2020). Desta
forma, utilizar a fosfoprotedémica para estudar outros aspectos da embriogénese
somatica em cana-de-agucar, como a diferenciacdo e desenvolvimento dos
embrides, € um caminho para entender novos aspectos desta abordagem de

microprogagao.
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Figura 12. Interagao entre fosfoproteinas diferencialmente reguladas entre calos
embriogénicos e nao-embriogénicos de cana-de-agucar. As fosfoproteinas estéo
relacionadas com respostas do ABA e mediam respostas de estresse, afetando a
competéncia embriogénica. A cor verde escura refere-se as fosfoproteinas unicas em
calos embriogénicos, e vermelho escuro as Unicas em nao-embriogénicos. Verde claro
representa as fosfoproteinas mais reguladas em calos embriogénicos e vermelho claro
as mais reguladas em calos ndo-embriogénicos. As linhas tracejadas indicam possiveis
interacdes. Retirado de Almeida et al. (2020).

1.5 Propriedade intelectual na embriogénese somatica

A identificacao de genes e o desenvolvimento de protocolos que otimizam
a regeneragao de plantas in vitro pode ser utilizada para diversos fins de
interesse agronémico, resultando da existéncia de diversas patentes ja
concedidas ao redor do mundo. No Brasil, o Instituto Nacional da Propriedade
Industrial (INPI) é o 6rgao responsavel pela analise e concessao das patentes.
Além do INPI, os bancos Patent scope (desenvolvido pela World Intellectual
Property Organization, WIPO), Espacenet (desenvolvido pelo European Patent
Office, EPO) e USPTO (United States Patent and Trademark Office) podem ser
utilizados para pesquisas de patentes e levantamento do estado da arte. Desta
forma, as patentes também representam um importante referencial teérico e a
seguir serao sumarizados os depdsitos mais relacionados com a embriogénese

somatica e com potencial aplicacdo em cana-de-agucar.

Outra patente relacionada com a embriogénese somatica em cana-de-
agucar € a W0O2010068521A1 (Zhong, 2008), depositada pela Syngenta e

intitulada “Transformation of sugarcane”. Esta patente descreve um método de
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transformacdo genética em células embriogénicas de cana-de-agucar. Os
procedimentos de obtengdo das células embriogénicas e regeneragdo das
plantas estdo entre as reivindicagbes do documento. Isto destaca a importancia
dos métodos de micropropagacgédo, como a embriogénese somatica, no avango
biotecnolégico de cana-de-agucar a partir da transformagao genética. O pedido
da patente WO2010068521A1 foi descontinuado no Brasil pela Syngenta, mas
esta empresa ainda atua no pais no fornecimento de agroquimicos e sementes,
incluindo transgénicos. Mais recentemente, a Syngenta vem desenvolvendo e
realizando o plantio de sementes sintéticas de cana-de-acucar em plantacbes
comerciais para difundir o uso desta tecnologia. As sementes sintéticas de cana
abrangem um mercado de mais de 2 bilhdes de reais (Paiva e Ruiz, 2017).
Contudo, ainda nao foi realizado nenhum pedido de protecao para as sementes

sintéticas de cana-de-agucar por parte da Syngenta.

O documento W0O2005075655A2 (Gordon-Kamm et al., 2006) intitulado
“‘Ap2 domain transcription factor odp2 (ovule development protein 2) and
methods of use” depositado pela Pioneer Hi Bred International descreve a
utilizacao do gene Ap2 e a proteina codificada pelo gene em diversos contextos.
A proteina Ap2 ja é conhecida na literatura por sua relagdo com aspectos de
desenvolvimento e embriogénese somatica, sendo capaz de favorecer esses
processos (Tsuwamoto et al., 2010). Desta forma, a patente WO2005075655A2
protege o uso de Ap2 na transformagéo genética com o objetivo de modular o
desenvolvimento, resposta a estresses, aumentar a capacidade regenerativa in

vitro e conteudo de 6leo em plantas.

A patente WO2011003471A1 (Heidmann et al., 2011) intitulada “Method
for providing mature transgenic recalcitrant plants via induction of bbm during
regeneration” aplicada por Enza Zaden Beheer B.V. protege uso do fator de
transcricdo BBM em plantas transgénicas. BBM & um gene ja conhecido por
promover a formacédo expontanea de embrides somaticos quando expresso de
forma ectépica (Horstman, Anneke et al., 2017). Assim, a patente descreve o uso
de BBM para aumentar a capacidade regenerativa de plantas recalcitrantes para

os métodos de micropropagag¢ao, como a embriogénese somatica.

A aplicagdo W0O2005063990A2 (Bruce et al., 2005) intitulada “Wuschel
(wus) gene homologs” e depositada pela Pioneer Hi-Bred International, Inc., E.
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I. Dupont De Nemours & Company protege o uso do gene wus em plantas
geneticamente modificadas, para diversos fins. O gene WUS possui papel
central na regulagédo e promogédo da embriogénese somatica, além de ter papel
no crescimento celular e organogénese (Bouchabke-Coussa et al., 2013). Desta
forma, a patente WO2005063990A2 descreve o uso de WUS para transformacgao
de plantas com o objetivo de promover a embriogénese somatica, aumentar a
eficiéncia da transformagdo genética, estimular o crescimento celular,

organogénese e apomixia.

O registro WO2005112609A2 (Niu e Chua, 2006) intitulado “Promotion of
somatic embryogenesis in plants by pga37 gene expression”’ e aplicado pela
Rockfeller University descreve o uso do gene PGA67 em plantas transgénicas
com fins biotecnoldgicos. O gene PGAG67 esta relacionado ao gene WUS, ja
estudado por sua relagdo e capacidade de promover a embriogénese somatica
(Bouchabke-Coussa et al., 2013; Zuo et al., 2002). Assim, a patente
WO02005112609A2 reivindica a utilizagdo do gene PGA7 para promogéo de
apomixia, criacao de plantas haploides e duplo-haploides e para outros fins.
Estes usos possuem aplicagdo em diferentes contextos biotecnolégicos, como
propagacdo em massa, clonagem e regeneragdo de plantas transformadas

geneticamente.

A patente WO2014153630A1 (Passarin et al., 2014), intitulada “Método
para obtencdo de propagulos vegetais para micropropagacado de cana-de-
agucar, para producido de semente sintética de cana-de-agcucar, para
armazenamento de semente sintética, para produ¢do de mudas, propagulos
viaveis, e, semente sintética de cana-de-agucar” foi depositada pelo Centro de
Tecnologia Canavieira (CTC). O CTC é o maior centro de tecnologia de cana-
de-agucar do mundo, com sede no estado de Sao Paulo, e atuagao no Brasil
desde 1969. Recentemente, o CTC vem trabalhando no desenvolvimento de
sementes sintéticas para a propagacgéo de cana-de-agucar, tecnologia que pode
melhorar a produtividade de diversas maneiras (CTC, 2020). Isto ajuda a
demonstrar o potencial econémico de ferramentas de micropropagacao, além de

beneficiar o produtor em varios aspectos.

Além de patentes, o CTC vem desenvolvimento transgénicos de cana-de-
agucar, sendo a empresa pioneira no langamento de variedades transgénicas de
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cana-de-agucar no Brasil. Neste sentido, ja estdo disponiveis para
comercializacdo as variedades CTC9003BT, CTC9001BT, CTC7515BT e
CTC20BT, sendo a ultima a primeira aprovada no pais (CTC, 2021). Todas estas
novas variedades apresentam resisténcia contra a broca-da-cana Diatraea
saccharalis através da expressao de proteinas de Bacillus thuringiensis. O uso
destas plantas transgénicas impacta positivamente a cadeia de produgao de
agucar e biocombustiveis, principalmente com a reducéo de custos causada pela
diminuicdo do uso de inseticidas (CTC, 2021). Em muitos casos, a rota de

regeneragao destas plantas transgénicas € através da embriogénese somatica.

2. Objetivos

2.1 Geral
Identificar as proteinas e fosfoproteinas associadas com respostas na
aquisicdo da competéncia morfogenética e desenvolvimento de embrides

somaticos de cana-de-agucar.

2.2 Especificos
+ |dentificar proteinas diferencialmente acumuladas durante a maturagao de

calos embriogénicos;

* Identificar fosfoproteinas diferencialmente reguladas durante a maturagao

de calos embriogénicos;

* Determinar as fosfoproteinas relacionadas com o desenvolvimento e
manifestacdo da competéncia embriogénica.

3. Material e métodos

3.1 Indugao e multiplicagao de calos embriogénicos
A variedade de cana-de-agucar SP80-3280 foi utilizada para obter calos
embriogénicos (EC) de acordo com Passamani et al. (2018). Em resumo, os

segmentos nodais imaturos (toletes) de cana-de-agucar foram cultivados em
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substrato comercial PlantMax (DDL Agroindustria, Paulinia, SP, Brasil) por 60
dias em casa de vegetac&do. Em seguida, as plantas jovens foram coletadas, as
folhas maduras foram retiradas e os rolos foliares tiveram as extremidades
seladas com parafina. Os rolos de folhas foram desinfestados em etanol 70%
(Sigma-Aldrich, St. Louis, EUA) por 1 min, imersos em hipoclorito de sddio
comercial Qboa® 50% (hipoclorito de 2 a 2,25%; Anhembi SA, Osasco, Brasil)
por 30 min e posteriormente lavados trés vezes com agua esterilizada em uma
camara de fluxo laminar. Os rolos foliares foram seccionados transversalmente
com um bisturi em discos de 2-4 mm de espessura e cultivados em tubos de
ensaio de vidro (150 x 25 mm) contendo 10 mL de meio de cultura Murashige &
Skoog (MS). (Murashige e Skoog, 1962) (Phytotechnology Lab, Overland Park,
USA) suplementado com 20 g de sacarose L' (Vetec, Sdo Paulo, Brasil), 2 g de
L' Phytagel® (Sigma-Aldrich) e 10 uM Acido 2,4-diclorofenoxiacético (2,4-D)
(Sigma-Aldrich). O pH do meio de cultura foi ajustado para 5,8 antes ser
autoclavado por 15 min a 121°C. Os tubos contendo explantes foram mantidos
no escuro a 25 £ 1 °C por 45 dias. Durante a fase de inducéo, foi observada a
formacao de calos embriogénicos e ndao embriogénicos, como anteriormente
caracterizado (Silveira et al., 2013). Os calos ndo embriogénicos foram
descartados e os calos embriogénicos foram transferidos para placas de Petri
(90 x 15 mm) contendo 20 mL do mesmo meio de cultura de indugdo e

subcultivados em intervalos de 21 dias para multiplicacao.

3.2 Maturagao de calos embriogénicos

A maturagdo de calos embriogénicos foi realizada como descrito em
(Passamani et al., 2018). Trés calos embriogénicos com 300mg/cada foram
colocados em placas de Petri (90 x 15 mm) contendo 20 mL de meio de cultura
MS suplementado com 30 g L' de sacarose, 2 g L' de Phytagel e 1,5 g L' de
carvao ativado (Sigma-Aldrich). O pH do meio de cultura foi ajustado para 5,8
antes do processo de autoclavagem por 15 min a 121 °C. Apdés a inoculagao, as
culturas foram mantidas em camara de crescimento a 25 + 1 °C e cultivadas no
escuro durante os primeiros 7 dias. Em seguida, as culturas foram cultivadas sob
temperatura de 25 + 1 °C com fotoperiodo de 16 h estabelecido com Iampadas
GreenPower TLED 20-WmB (Koninklijke Philips Electronics NV, Amsterdam,
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Holanda) a 55 pymol m?2 s' até 42 dias de cultura. Amostras de calos
embriogénicos da fase de multiplicagdo pouco antes de serem substituidos para
o tratamento de maturacéo (denominado ECO0), e apds 14 dias de incubagéo no
tratamento de maturacdo (denominado EC14) foram coletadas para analise

protedmica e fosfoprotedmica.

3.3 Extracao e digestao de proteinas

A extragdo e digestdo de proteinas para analises protebmicas e
fosfoprotedbmicas foram realizadas de acordo com Almeida et al. (2020). Cinco
réplicas bioldgicas (300 mg de matéria fresca por amostra) de ECO e EC 14 foram
liofilizadas e trituradas com auxilio de pistilo dentro de microtubos de 1,5 mL. Em
seguida, 1 mL de tampé&o de extragdo, consistindo de uréia 7M, tiouréia 2M,
Triton X-100 2% (v/v), ditiotreitol 1% (p/v) (DTT; GE Healthcare, Piscataway,
EUA), e 10 pyL de coquetel inibidor de Halt protease e fosfatase, livre de EDTA
(Thermo Fisher Scientific, Waltham, EUA), foi adicionado ao pé da amostra. A
concentragdo de proteinas foi estimada para cada uma das cinco réplicas

bioldgicas usando um kit Bradford (Laboratérios Bio-Rad, Hercules, EUA).

A digestao triptica foi realizada utilizando o método FASP (filter-aided
sample preparation), como descrito anteriormente por Wisniewski et al. (2009)
usando 1600 ug de proteinas de cada réplica bioldgica tanto para os tratamentos
ECO como EC14. Cada réplica bioldgica foi dividida em quatro aliquotas de 400
Mg devido ao limite de carga da unidade filtrante na digest&o triptica usando
FASP e realizada de acordo com Almeida et al. (2020). Os peptideos das quatro
aliquotas de cada réplica biolégica foram combinados, secos a vacuo e
ressuspendidos em 800 uL de uma solugdo contendo acetonitrila 5% (v/v)
(Thermo Fisher Scientific) e acido férmico 0,1% (v/v) em agua de grau MS
(Sigma-Aldrich). A concentragao dos peptideos foi estimada medindo A205 nm
usando um espectrofotdmetro NanoDrop 2000c (Thermo Fisher Scientific). Os

peptideos foram armazenados a -80 °C antes das analises.
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3.4 Enriquecimento de fosfopeptideos

O kit de enriquecimento de fosfopeptideos High-Select™ TiO2 (Thermo
Fisher Scientific) foi utilizado para enriquecer os fosfopeptideos das amostras de
peptideos digeridas com tripsina. Aliquotas de 500 ug de peptideos digeridos de
cada réplica bioldgica foram secas a vacuo, ressuspendidas em 150 yL de
solugao contendo acetonitrila 5% (v/v) (Thermo Fisher Scientific) e acido formico
0,1% (v/v) em agua de grau MS (Sigma-Aldrich). Todas as etapas de
enriqguecimento foram realizadas de acordo com as instrugdes do fabricante.
Apods a eluicdo dos fosfopeptideos, o eluido foi seco a vacuo e ressuspendido
em 25 pyL de uma solugdo contendo acetonitrila 5% (v/v) (Thermo Fisher
Scientific) e acido férmico 0,1% (v/v) em agua grau MS (Sigma-Aldrich). A
concentracdo de fosfopeptideos foi estimada através do espectrofotdmetro
NanoDrop 2000c (Thermo Fisher Scientific) a 205nm. Os fosfopeptideos foram

armazenados em ultrafreezer -80 °C até a realizag&do das analises.

3.5 Analises de proteémica label-free

As analises protedmicas foram realizadas utilizando cromatografia liquida
de ultra performance (UPLC) nanoACQUITY acoplado a um espectrémetro de
massas Q-TOF SYNAPT G2-Si (Waters, Manchester, UK) com os parametros
descritos por Botini et al. (2021). Em resumo, as corridas consistiram de cinco
réplicas biolégicas, com 1 pg de proteinas digeridas carregadas em uma coluna
nanoACQUITY UPLC M-Class Symmetry C18 5 ym (180 pm x 20 mm) a 5 pL
min-' durante 3 min e depois em uma coluna analitica nanoACQUITY M-Class
HSS T3 1,8 um de fase reversa (75 pm x 150 mm) a 400 nL min-', com uma
temperatura de coluna de 45 °C. Para a eluicdo dos peptideos, foi utilizado um
gradiente binario, com fase mével A consistindo de agua (Tedia, Fairfield, EUA)
e acido formico 0,1% e fase mével B consistindo de acetonitrila (Sigma-Aldrich)
e acido formico 0,1%. A espectrometria de massas foi realizada em modo
positivo e de resolugdo (modo V) com mobilidade ibnica (HDMSE) e em modo
de aquisicdo independente de dados (DIA). Como controle externo foram

utilizados 100 fmol L' de Human [Glu1]-fibrinopeptide B (Sigma-Aldrich) e a
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aquisicao de lockmass foi realizada a cada 30 s. Os espectros de massas foram

posteriormente adquiridos pelo software MassLynx v4.0 (Waters).

3.6 Analises fosfoprotedmicas

As analises fosfoprotedmicas foram realizadas utilizando um sistema
NanoElute (Bruker Daltonics, Bremen, Alemanha) de cromatografia em
nanofluxo acoplado a um Q-TOF timsTOF Pro (Bruker Daltonics) de acordo com
Almeida et al. (2020). Em resumo, as corridas consistiram de cinco réplicas
bioldgicas de 1 ug de fosfopeptideos enriquecidos e carregados em uma coluna
C18 trap (Thermo Fisher Scientific; PepMap 100, 5 cm x 300 ym) e depois
separados usando um gradiente de 400 pyL min-' por 70 min em uma coluna
analitica auto-embalada e com silica fundida (contendo particulas BEH-C18 da
Waters com 1,7 ym, 20 cm de comprimento x 75 ym de didmetro interno). A
temperatura da coluna utilizada foi 50 °C. Para a eluigao dos fosfopeptideos, foi
utilizado um gradiente binario: a fase movel A consistia de agua MS e acido
formico 0,1% e a fase movel B consistia de acetonitrila 100% e acido formico
0,1%. Os dados de MS e MS/MS foram adquiridos usando o método parallel
accumulation—serial fragmentation (PASEF). (Meier et al., 2015; Meier et al.,
2018).

3.7 Analise dos dados de proteémica e fosfoprotedmica

Tanto os espectros MS/MS protebmicos quanto os fosfoprotedmicos
foram pesquisados em relagdo ao banco de dados de proteinas gerado a partir
do sequenciamento do haploide de Saccharum spontaneum, AP85-441 (verséo
do banco de dados: v20190103). Os dados de espectrometria de massas de
protedbmica e fosfoprotebmica foram depositados no ProteomeXchange
Consortium através do PRIDE (Perez-Riverol et al., 2019) com o identificador
PXD027388.

O processamento de espectros MS/MS da protedmica foi realizado
utilizando o software ProteinLynx Global SERVER (PLGS) v.3.02 (Waters) e as
analises de quantificagdo label-free foram realizadas utilizando o software
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ISOQuant v.1.7 (Distler et al., 2014) com os parametros descritos por Passamani
et al. (2019). Para garantir a qualidade dos resultados apds o processamento
dos dados, apenas as proteinas presentes em pelo menos quatro corridas ou
ausentes em todas as réplicas bioldgicas (para proteinas unicas) foram
consideradas para analise de acumulo diferencial na comparacdo EC14/ECO.
Proteinas com resultados significativos do teste-t de Student (bicauldal; P < 0,05)
foram consideradas diferentemente acumuladas (DAPs) e valores de Log: fold
change (FC) maiores que 0,5 caracterizaram proteinas up-acumuladas e

menores que -0,5, proteinas down-acumuladas.

O processamento de dados de fosfoprotedmica e a pesquisa em banco
de dados foram realizados usando o software MaxQuant v. 1.6.3.4 (Cox e Mann,
2008) como descrito por Almeida et al. (2020). A quantificagdo label-free das
proteinas identificadas foi realizada utilizando normalized Ilabel-free
quantification (LFQ intensity) com os algoritmos MaxLFQ (Cox et al., 2014). Apdos
a analise dos dados do MaxQuant, a tabela de fosfopeptideos identificados
(phospho STY (sites).txt) resultante foi filtrada somente para aqueles que
apresentaram probabilidade de fosforilagcdo = 0,75. Somente as fosfoproteinas
contendo fosfopeptideos modificados com fosfato e presente em pelo menos
quatro réplicas biolégicas ou ausentes em todas as réplicas biologicas (para
proteinas unicas) foram consideradas para analise de regulagao diferencial na
comparagao EC14/ECO. Fosfofoproteinas com resultados significativos do teste-
t de Student (bicaudal; P < 0,05) foram consideradas diferentemente reguladas
(DRPs) e valores de Log2 fold change (FC) maiores que 0,5 caracterizaram
fosfoproteinas up-acumuladas e menores que -0,5, fosfoproteinas down-

acumuladas.

A anotacdo funcional das proteinas e fosfoproteinas foi realizada
utilizando o software OmicsBox (https://www.biobam.com/omicsbox) e o banco
de dados UniProtKB (https://www.uniprot.org). As sequéncias de proteinas foram
submetidas a um BLAST utilizando o banco de proteinas nao-redundantes de
green plants no NCBI (taxa: 33090, Viridiplantae). O enriquecimento de
processos bioldgicos, componente celular e fungédo molecular de DAPs e DRPs
foram realizados através do teste exato de Fisher (p < 0,01) usando o OmicsBox.
A analise das vias de enriquecimento entre DAPs e DRPs (P < 0,01) foi realizada
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no MetaScape utilizando os bancos da Kyoto Encyclopedia of Genes and
Genomes (KEGG) (Zhou et al., 2019) apés um BLAST no NCBI
(https://www.ncbi.nlm.nih.gov) para obter as sequéncias de proteinas de

referéncia em A. thaliana.

As redes de interacdo proteina-proteina de DAPs e DRPs foram
realizadas no software STRING utilizando homdlogos de Arabidopsis para as
proteinas de cana-de-agucar identificadas. A pontuagcdo minima de interacao
requerida foi de 0,7 e todas as bases de dados foram utilizadas. A rede de
interagdo proteina-proteina resultante foi usada como input para analise
downstream no Cytoscape (versao 3.7.1) (Shannon et al., 2003). As quinases
preditas, fatores de transcrigdo e reguladores transcricionais entre as DAPs e

DRPs foram identificados com o software iTAK (Zheng et al., 2016).

Para identificar possiveis motifs de fosforilagdo relacionados com a
diferenciacdo das células embriogénicas da cana-de-agucar, foi utilizado o
software MotifeR (Wang et al., 2019). A identificagcdo dos motifs foi realizada
considerando um minimo de 20 fosfopeptideos e um valor minimo de P <
0,000001. O background foi o proteoma e o fosfoproteoma da cana-de-agucar
estabelecidos neste estudo e a extensdo dos motifs foi definida para 13 residuos

de aminoacidos.

4. Resultados

4.1 Diferenciagao e desenvolvimento dos embrides somaticos

Os calos embriogénicos comegaram a apresentar sinais de diferenciagao
de embrides somaticos aos 14 dias de tratamento de maturagéo (EC14) (Figura
13A). Apos esse periodo, a diferenciagdo e o desenvolvimento ocorrem
simultaneamente, levando a formagao de embrides somaticos maduros aos 42
dias de tratamento de maturagao (Figura 13B). Nenhum sinal de maturagao de
embrides somaticos foi observado nos calos durante a multiplicacédo (ECO)
(Figura 13C).
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Figura 13. Aspectos morfoldégicos do calo embriogénico da cana-de-agucar
durante o processo de maturagao e diferenciagdao de embrides somaticos. (A).
Calo embriogénico antes do tratamento de maturagao (ECO0). (B) Calo embriogénico aos
14 dias de tratamento de maturagdo (EC14). Embrides somaticos de cana-de-agucar
formados apos 42 dias de tratamento de maturagdo (C). As pontas de seta em (B)
indicam o inicio da diferenciagdo dos embrides somaticos sob tratamento de maturacao.
Barras em (A) e (B) = 5 mm. Barras em (C) = 2,5 mm.

4.2 Anadlise protebmica e fosfoprotedbmica comparativa durante a
multiplicacao de calos embriogénicos e diferenciagcdo de embrides

somaticos

Para revelar as vias de regulagao de proteinas durante a morfogénese de
embrides somaticos de cana-de-agucar, foram realizadas analises protedmicas
e fosfoprotedbmicas label-free comparando o calo embriogénico aos 14 dias de
maturagao (EC14) com o calo no inicio da maturagéo (ECO) (Figura 13). Para os
resultados, nos referimos as proteinas unicas em EC14 e up-acumuladas, e
fosfoproteinas unicas em EC14 e up-reguladas, como relacionadas a maturagao
(ou maturation-related). Proteinas unicas em ECO e down-acumuladas, e
fosfoproteinas unicas em ECO e down-reguladas serdo referidas como

proteinas/fosfoproteinas relacionadas a multiplicagéo (ou multiplication-related).
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Na analise protebmica, foram quantificadas 1620 proteinas em ECO e
EC14 (Apéndice 1). Destas proteinas, um total de 699 proteinas foram
diferencialmente acumuladas (DAPs, EC14/ECO) (Figura 14A). Entre as
proteinas, 29 foram unicas em ECO e 34 em EC14 (Figura 14C).
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Figura 14. Visao geral dos dados de protedmics e fosfoprotedmica. Volcano Plot
de proteinas (A) diferentemente acumuladas (DAPs) e fosfoproteinas (B)
diferentemente reguladas (DRPs) na comparacao EC14/ECO. Pontos amarelos e azuis
representam observagdes significativas (valor q < 0,05) (C). Diagrama Venn de
proteinas e IDs de fosfoproteinas identificadas no ECO e EC14.
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Para abordar o impacto da fosforilagdo proteica na diferenciagcao de
embrides somaticos, foi realizada uma analise fosfoprotebmica com a
comparagao EC14/ECO. Assim, foram identificadas 1471 fosfoproteinas, sendo
251 diferencialmente reguladas (DRPs) na comparagao EC14/ECO (Figura 14B;
Apéndice 2). Das DRPs, 95 foram up- e 87 down-reguladas, além de 39
fosfoproteinas unicas no EC14 e 30 unicas no ECO (Figura 14C).

Foram identificados 1704 fosfopeptideos, permitindo a descoberta de
1845 sitios de fosforilagdo (probabilidade de fosforilagao > 0,75) (Apéndice 3). A
maioria dos sitios de fosforilacdo identificados correspondem a residuos de
serina (S) (1689 sitios, 92%), seguida por residuos de treonina (T) (146 sitios,
8%) e residuos de tirosina (Y) (10 sitios, < 1%) (Figura 15A). A analise do numero
de sitios de fosforilagdo em cada fosfopeptideo revelou que a maioria tinha
apenas um sitio de fosforilagdo (1566), seguido por fosfopeptideos com dois
(132), trés (1) e quatro (1) sitios de fosforilagdo (Figura 15B).
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Figura 15. Caracteristicas dos fosfopeptideos identificados. (A). Proporgdo de
residuos de serina, treonina e tirosina fosforilados. (B). Numero de fosfopeptideos com
1, 2, 3 ou 4 sitios de fosforilagao.

Em relacao a sobreposi¢ao das analises protedmicas e fosfoprotedmicas,
apenas 7,14% dos IDs (acessos) de fosfoproteinas da cana-de-agucar foram
identificados simultaneamente na analise protebmica (16). Desta forma, foi
possivel identificar 30 proteinas reguladas tanto em sua acumulagao, quanto no
nivel de fosforilagado (Figura 16).
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Apods a anotagao funcional e busca em bancos de dados e literatura, foi
gerada uma lista de fosfoproteinas com potencial papel na competéncia
embriogénica e diferenciagao de embrides somaticos de cana-de-agucar (Tabela
2).

Log,FC

— - Sspon.08G0021760-18 (AT1G12000)
L Sspon.03G0006890-1P (PFK3)
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r - S$spon.01G0031120-2D (MIRO1)
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Sspon.01G0021020-1A
Phosphoproteomics Proteomics
Figura 16. Mapa de calor mostrando proteinas e fosfoproteinas encontradas
simultaneamente entre DAPs e DRPs identificadas em EC0 e EC14. Os IDs das

proteinas de cana foram classificados de acordo com Log,FC e os ortélogos
correspondentes de A. thaliana sdo mostrados entre parénteses.

48



Tabela 2. Fosfoproteinas com papel potencial na expressiao da competéncia embriogénica em calos de cana-de-agucar.

Acesso Abreviacao BLAST top Hit Phosphosite (STY) p>0.75 MotifeR Phosphosite Biological Process
| Reguladas em EC14
FYMEPD(T)TD(S)GSMASGATPSR ....D[ST].D... 1048;1051
Sspon.07G0016240-2C AGO1a Argonaute 1 a
FYMEPD(T)(T)DSGSMASGATPSR ....D[ST].D... 1048;1049
metabolic process
Sspon.07G0007080-1A PPa3 soluble inorganic pyrophosphatase IL(S)SLSR R..[ST]..... 38
Sspon.06G0013840-2B HOG1 homology-dependent gene silencing 1 VKDL(S)QADFGR ... [ST]..D 20
Sspon.04G0015140-5P HD1 histone deacetylase 1 RDAD(S)DVEMNDAKPLDDSGR ... [STID.E 420
cellular protein modification process
Sspon.03G0004720-4D SUMO1 small ubiquitin-like modifier 1 (S)GAGEEDKKPAEGGAHINLK ... [STIG 2
Sspon.02G0035910-1B PSI-P photosystem | P subunit A(T)SGGEGATEEVPEIVK - 45
generation of precursor metabolites and energy
Sspon.02G0035090-1P LHCB4.1 light harvesting complex photosystem II NEPGAVIG(T)RFESSDVK - 109
Sspon.05G0023300-1B PILS phytochrome interacting factor 3-like 5 (S)AEFHNFSER R..[ST]..... 32 regulation of transcription, DNA-templated
SNFSAPL(S)YGR - 208
Sspon.01G0010660-3C POL POLTERGEIST GAFM(S)GPIDAGSR ... [STIG 192 nucleobase-containing compound metabolic process
QNV(S)PGKGGDESALQVQPNCTSCEEK ... [STIP. 399
Sspon.01G0034930-3D UBC5 Ubiquitin-fold modifier-conjugating enzyme 5 SSDEEL(S)EDENDSGDEEIMGKPDP ... [STIE.E 110 ubiquitin-dependent protein catabolic process
Sspon.03G0003300-3C VHA-A1 V-type proton ATPase subunit a1 FLGTSEMDPDSEPD(S)AR - 357 transport
Reguladas em EC0
Sspon.01G0039160-2C KIN10 serine/threonine protein kinase OSK3 AT(S)GYLGADYQESMDR R.[ST]..... 337 developmental process involved in reproduction
Sspon.04G0030800-2D LUH transcriptional corepressor LEUNIG_HOMOLOG isoform X1 DGQPAGTDGCISSPLQSS(S)PK ... [STIP. 346 response to hypoxia
DSESVGTS(T)SSAEEASWASK - 615
TPLEQSTIAGEQ(T)PK ... [STIP. 1175
SE(S)PNIGAQTVK ... [STIP 1037
Sspon.03G0006600-1A NERD Needed for RDR2-independent DNA methylation DNA methylation
SGELPDTNEEEVN(S)ESSSGR - 533
DGNLV(S)PGKGDGR ... [STIP 980
NTWAESSSHME(S)PLSR ... [STIP 1014
Sspon.06G0010720-3D TPL protein TOPLESS (T)PTSAPGIDYQSADSEHLMK P.[STIP 289 reproduction
DFG(S)MNMDELLR - 54
Sspon.08G0022270-2P ABF2 ABA-responsive elementbinding factor 2
QG(S)LTLPR R..[ST]..... 96
Sspon.07G0005070-2B GTB1 global transcriptional factor group B1 TVL(S)DEEEDEIEADEEDPR ... [STID.E 7
nucleobase-containing compound metabolic process
Sspon.07G0019810-3C SEU transcriptional corepressor SEUSS AN(S)FNNLQYDWK R..[ST]..... 530
233
Sspon.01G0006700-3D T21F11.18 TOPLESS-related 1 (T)PTTANPGMDYPSGDSDHISK PISTIP..
AP(S)PANNPLLGSMPK ... [STIP 161
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4.3 Anotacdo funcional e enriquecimento das vias metabdlicas

relacionadas as DAPs e DRPs

Na analise dos processos biologicos relacionados a maturagao foi
observado um grande numero de DAPs e DRPs envolvidos na fotossintese,
resposta a citocinina, traducdo, processo de oxidagao-redugao e geragao de
metabolitos precursores e energia (Figura 17A). Por outro lado, as DAPs e DRPs
relacionados a multiplicacdo estdo agrupadas principalmente em processos
metabolicos de proteinas, processos catabolicos e resposta a estimulo abidtico
(Figura 17A). Na analise do enriquecimento das vias do KEGG, as DAPs e DRPs
de cada grupo foram agrupadas em proteinas relacionadas a maturagdo e a
multiplicagdo (Figura 17B). As proteinas relacionadas a maturacdo foram
enriquecidas nas vias de glicdlise/gliconeogénese, metabolismo de carbono e
fixagcdo de carbono em organismos fotossintéticos. As vias de metabolismo da
frutose e manose, ciclo do acido citrico, metabolismo do glutationa, pentoses-
fosfato e fosforilagdo oxidativa foram enriquecidos apenas em DAPs e DRPs
relacionados a maturagdo. Nos grupos relacionados a multiplicagdo, o
metabolismo do amido e da sacarose foram enriquecidos, enquanto a via de
degradagao da lisina € exclusiva dos DAPs e DRPs relacionados a multiplicagéo
(Figura 17B).
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Figura 17. Anotagao funcional e enriquecimento de vias metabdlicas relacionadas
a multiplicagdao e maturacao de calos embriogénicos. (A) Avaliagdo dos processos
biolégicos mais representativos entre DAPs e DRPs. (B) Mapa de calos mostrando o
enriquecimento das vias de KEGG (p < 0,01) entre os DAPs e DRPs relacionados a
multiplicacdo e maturagéo.

Através do enriquecimento de ontologia génica (gene ontology) foi

possivel identificar que os termos de componente celullar: localizacdo do
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citoplasma, cloroplasto e plastidios, e de fungao molecular: atividade catalitica e
regulador de atividade enzimatica, sdo enriquecidos em DAPs e DRPs
relacionados a maturacgéao (Figuras 18 e 19). Para DAPs e DRPs relacionados a
multiplicagdo, foram reguladas termos envolvidos na transcricdo do DNA,
atividade reguladora da transcrigao, processo biossintético do RNA, atividade do
fator de transcricdo de DNA e regulagéo positiva do processo metabdlico do RNA
(Figuras 18 e 19).

'S
a
1

W Multiplication

Maturation

w B
a o
1 '

w
o
1

Sequences (%)

(
-
O

T T
N & & S N & & R & & 7
§ IS, & & N @ & N ° i &
N © & § Q © '3 S & O
% Q N & % & N { S N N
& N N & S @ i© $ & N ©
N 9 9 & 0 & Qo © S Y 9
& NS Qo > N > NN @ BNy N he)
& L & $ & S S &§ & & &
& & N o & N < &
S o &K S © & & & & \g
$ ¢ S & Q & $ > & &
9 O § £ 5 @ 5 N\
Q Q X s % <& & & [ &
& & S a S & N
< o @ N .Qo-’ O
o & = IS &
) & & ¥
& N N S
S N g N
s > K4
IS <Q §
N
S &
Qo Q
GO Names

Figura 18. Termos de ontologia génica (gene ontology) referentes a processos
biolégicos, componente celular e fungdao molecular enriquecidos (p < 0.01) entre
as fosfoproteinas reguladas entre EC14/EC0. Apenas fosfoproteinas com
probabilidade de fosforilagao > 0.75 foram utilizados no enriquecimento.
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Figura 19. Termos de ontologia génica enriquecidos referentes a processos
biolégicos, componente celular e fungdao molecular enriquecidos (p < 0.01) entre
as proteinas diferencialmente acumuladas entre EC14/ECO.

4.4 ldentificagcdo de motifs de fosforilagdo enriquecidos e analise da

conservagao de sitios de fosforilacao

Foi realizada a analise no MotifeR para determinar os motifs de
fosforilagdo super-representados nos fosfopeptideos. Foram identificados 15
motifs distribuidos entre 76,2% dos fosfopeptideos (Figura 20A). O motif [pS/T-
D-x-E] que compreende proteinas relacionadas a transcrigdo, como o
transcription elongation factor SPT6-like X1 (GTB1), DEAD-box ATP-dependent
RNA helicase 42, putative histone deacetylase 19 (HD1), e CCR4-NOT
transcription complex subunit 10, e o motif [pS/T-P-P-x-R] que inclui as
fosfoproteinas DA7-related 1-like protein, TOM1-like protein 1, e ubiquitin
carboxyl-terminal hydrolase 36, foram mais representativas nos DRPs
relacionados com a maturagao (Figura 20A). Por outro lado, o motif [pS/T-F]
(Figura 20A) foi o mais representativo nas DRPs relacionadas a multiplicagéo.

Nao foram encontrados motifs incluindo a treonina fosforilada ().
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Figura 20. Identificagcao de motifs de fosforilagao enriquecida. (A). Todos os motifs
de fosforilagdo identificados apds analise de enriquecimento usando MotifeR e a
comparagao entre DRPs. (B-C). Motifs mais representados entre os fosfopeptideos. (D).
Motif unico de fosfopeptideos regulados durante a maturagéo.

O motif [pS/T-P] (Figura 20B) foi o mais representativo entre todos os
fosfopeptideos identificados, incluindo as fosfoproteinas reguladoras, tais como
o nucleo compressor transcripcional LEUNIG_HOMOLOG X1 (LUH). O motif [R-
x-x-pS/T] foi o segundo mais representativo (Figura 20C), incluindo as

fosfoproteinas relacionadas a resposta do etileno, como APZ2-like ethylene-
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responsive transcription factor AIL1 (AIL1) e auxin-responsive protein SAUR76-
like, além daqueles com atividade catalitica como glucose-6-phosphate 1-
dehydrogenase (G6PD6), soluble inorganic pyrophosphatase (PPa3), e
phosphoenolpyruvate carboxylase 2 (PPC2). O motif [D-pS/T-x-D] estava
presente apenas nos fosfopeptideos relacionadas a maturagédo (Figura 20D),
compreendendo as fosfoproteinas argonaute 1A (AGO1a) e 26S proteasome
regulatory subunit RPN13, que regulam o silenciamento génico e a degradacgéao

proteica, respectivamente.

Para avaliar o nivel de conservacgao dos sitios de fosforilagao, foi realizada
uma analise de alinhamento entre fosfoproteinas de cana-de-acucar, A. thaliana
e milho com DRPs da Tabela 2. Com esta analise, foi possivel observar 93% da
conservagao de sitios entre cana-de-agucar e milho e 63% entre cana-de-agucar
e Arabidopsis. A identidade média entre as sequéncias de fosfoproteinas da
cana-de-agucar e milho foi de 88%, superior a média de 62% encontrada entre
as fosfoproteinas da cana-de-agucar e Arabidopsis (Tabela 3). Estes resultados
indicam que os sitios de fosforilacdo foram relativamente bem conservados nas
fosfoproteinas analisadas, mesmo naquelas que apresentaram baixa identidade
entre milho e Arabidopsis, sugerindo que o0s principais mecanismos de

fosforilagao poderiam ser conservados entre monocotiledéneas e dicotiledéneas.
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Tabela 3. Analise de homologia e identidade entre fosfoproteinas de cana-de-aglicar e seus respectivos ortélogos em Z. mays e A.
thaliana. A analise de homologia mostrou que muitos sitios de fosforilagao sdo conservados entre as espécies, mesmo em proteinas com baixa

identidade.

I . . { Sitios
Acesso ﬁ‘:'::gf:if‘g '}Z’:‘;I‘:?: :rt;?iglc:;?sl?s Nsuiltrilg_;c:jge conservados | Sitios conservados
fosforilagao entre cana entre cana e
de milho Arabidopsis

Sspon.07G0016240-2C AGO1a 70% 62% 3 2 2
Sspon.08G0022270-2P ABF2 68% 39% 2 2 2
Sspon.04G0015140-5P HD1 83% 73% 1 1 1
Sspon.06G0013840-2B HOG1 99% 91% 1 1 1
Sspon.01G0039160-2C KIN10 91% 70% 1 1 1
Sspon.02G0035090-1P LHCB4.1 95% 81% 1 1 1
Sspon.04G0030800-2D LUH 92% 62% 1 1 1
Sspon.01G0010660-3C POL1 70% 40% 3 3 2
Sspon.02G0035910-1B PSI-P 56% 44% 1 1 1
Sspon.07G0019810-3C SEU 55% 25% 1 1 0
Sspon.03G0004720-4D SUMO1 96% 88% 1 1 1
Sspon.06G0010720-3D T21F11.18 97% 66% 1 1 1
Sspon.01G0006700-3D TPR3 88% 69% 2 2 2
Sspon.01G0034930-3D UBC5 65% 50% 1 1 0
Sspon.03G0003300-3C VHA-A1 43% 47% 1 1 0
Sspon.03G0006600-1A NERD 82% 41% 6 5 1
Sspon.07G0005070-2B GTB1 94% 61% 1 1 1
Sspon.07G0007080-1A PPa3 93% 79% 1 1 1
Sspon.05G0023300-1B PIL5 90% 37% 1 1 0

TOTAL 88% 62% 30 28 19

93% 63%
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4.5 Identificagcao de fosfoproteinas com atividade quinase e reguladoras de

transcricao

A anotagao de proteinas com atividade quinase entre DAPs e DRPs
resultou na identificacdo de 28 proteinas (Tabela 4). Entre as 13 quinases
relacionadas a multiplicacdo, destacam-se a serine/threonine protein kinase
OSK3 (OSK3), cell division cycle 5-like protein (CDC5) e CCR4. Entre as
proteinas relacionadas a maturacao, foram encontradas 15 proteinas quinases,
incluindo nuclear pore complex protein NUP1 (NUP1) e putative serine/threonine
protein kinase IREH1. Além disso, 22 fatores de transcricdo foram encontrados
entre as DAPs e DRPs, sendo 18 relacionados a multiplicacdo e quatro
relacionados a maturacéo (Tabela 4). Os fatores de transcri¢gdo relacionados a
maturacdo foram transcription factor BIM3, protein SPATULA, single-stranded
DNA-binding protein WHY?2 e zinc finger CCCH domain-containing protein 40.
Os fatores de transcricao relacionados a multiplicagdo incluem AIL1, dri1-
associated corepressor, probable WRKY transcription factor 32 e abscisic acid
responsive elements-binding factor 2 (Tabela 5). Além disso, quatro reguladores
de transcricdo foram relacionados a multiplicagao, incluindo LUH e H3 lysine-9
specific SUVH1 (SUVH1) (Tabela 5). Também foram encontrados reguladores
de transcricdo relacionados a maturacdo, como enhancer of zeste 3 e DA1-

related 1-like protein (Tabela 5).
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D STY
BLAST Top Hit Classe Regulagao >0.75
Sspon.05G0018860-3C | ATP binding protein TKL-PI-4 UP Yes
Sspon.02G0006720-1A | calcium-dependent protein kinase CAMK_CDPK DOWN No
Sspon.03G0011050-1A | calcium-dependent protein kinase 1 CAMK_CDPK UP No
Sspon.05G0004600-2B | calcium-dependent protein kinase 13 CAMK_CDPK UP Yes
Sspon.05G0018290-1A | calcium-dependent protein kinase 24 CAMK_CDPK UP No
Sspon.03G0044930-1D | cell division cycle 5-like protein CMGC_CDK-CRK7-CDK9 DOWN Yes
Sspon.08G0008450-2B | cyclin-dependent kinase F-1 CMGC_CDK-CCRK UP Yes
Sspon.04G0024860-1P | cyclin-dependent kinase G-2 CMGC_CDK-PITSLRE UP Yes
Sspon.02G0006200-1A | cysteine-rich receptor-like protein kinase 6 RLK-Pelle_DLSV Unique_ECO Yes
Sspon.04G0008380-3D | DExH-box ATP-dependent RNA helicase DExH17 Aur UP No
Sspon.08G0008800-1P | G-type lectin S-receptor-like serine/threonine-protein kinase SD2-5 RLK-Pelle_SD-2b Unique_ECO Yes
inactive leucine-rich repeat receptor-like serine/threonine-protein kinase
Sspon.04G0021450-2P | At1g60630 RLK-Pelle_LRR-III Unique_ECO No
Sspon.04G0018870-2P | Mitogen-activated protein kinase 17 CMGC_MAPK UP No
Sspon.05G0025670-1P | mitogen-activated protein kinase kinase kinase 3 isoform X2 STE_STE11 DOWN Yes
Sspon.01G0062050-1D | nuclear pore complex protein NUP1 CAMK_CDPK Unique EC14 Yes
Sspon.02G0033710-2C | probable inactive receptor kinase At5g10020 RLK-Pelle LRR-III UP Yes
Sspon.02G0009270-2B | probable serine/threonine-protein kinase PBL19 RLK-Pelle RLCK-Vlla-2 DOWN Yes
Sspon.01G0024010-1A | Protein kinase superfamily protein TKL-PI-4 UP Yes
Sspon.08G0022930-1P | Protein kinase superfamily protein with octicosapeptide/Phox/Bem1p domain TKL-PI-6 DOWN Yes
Sspon.08G0004960-1A | Protein kinase superfamily protein with octicosapeptide/Phox/Bem1p domain TKL-PI-6 UP Yes
Sspon.01G0017190-1A | Protein STRUBBELIG-RECEPTOR FAMILY 6 RLK-Pelle_LRR-V UP Yes
Sspon.03G0011640-1A | putative inactive receptor kinase RLK-Pelle LRR-III DOWN No
Sspon.04G0018190-2B | putative leucine-rich repeat receptor-like kinase RLK-Pelle LRR-Xb-1 DOWN No
Sspon.01G0026770-2C | putative serine/threonine protein kinase IREH1 AGC_MAST UP Yes
Sspon.01G0039160-2C | serine/threonine protein kinase OSK3 CAMK_AMPK Unique_ECO Yes
Sspon.01G0011360-3C | serine/threonine-protein kinase SAPK1 CAMK_OST1L DOWN No
Sspon.07G0018980-1T | serine/threonine-protein kinase STY46 TKL-PI-4 UP Yes
Sspon.05G0016410-4D | Serine/threonine-protein kinase-like protein CCR4 RLK-Pelle_CR4L DOWN Yes

Tabela 4. Lista de proteinas quinases e fosfatases identificadas. O software iTAK foi utilizado para buscar e identificar quinases e fosfatases
entre as proteinas e fosfoproteinas identificadas.
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ID STY

BLAST Top Hit Classe Tipo Regulagao >0.75

Sspon.01G0010590-4P probable transcription factor At3g04930 GeBP TF DOWN Yes
Sspon.02G0057380-1D ENTH/VHS family protein C2H2 TF DOWN Yes
Sspon.03G0022840-1A zinc finger CCCH domain-containing protein 2 C3H TF DOWN Yes
Sspon.03G0044930-1D cell division cycle 5-like protein MYB-related TF DOWN Yes
Sspon.04G0003470-2B AP2-like ethylene-responsive transcription factor AlL1 AP2/ERF-ERF TF DOWN Yes
Sspon.05G0006110-1A trihelix transcription factor GTL1-like isoform X1 Trihelix TF DOWN Yes
Sspon.05G0016920-3C zinc-finger homeodomain protein 4 isoform X2 zf-HD TF DOWN Yes
Sspon.06G0007930-3C probable WRKY transcription factor 32 WRKY TF DOWN Yes
Sspon.06G0010940-2B protein NTM1-like 9 NAC TF DOWN Yes
Sspon.06G0015190-1A dr1-associated corepressor NF-YC TF DOWN Yes
Sspon.08G0019740-1B zinc finger CCCH domain-containing protein 44-like isoform X1 C3H TF DOWN Yes
Sspon.01G0030860-3D Cellulose synthase-5 NAC TF Unique_ECO Yes
Sspon.01G0036380-2C F-box protein SKIP22 bHLH TF Unique_ECO Yes
Sspon.02G0031260-3C nuclear transcription factor Y subunit A-7 NF-YA TF Unique _ECO Yes
Sspon.07G0007110-3C G-box-binding factor 4 bZIP TF Unique_ECO Yes
Sspon.07G0011300-2D zinc finger CCCH domain-containing protein 35 C3H TF Unique _ECO Yes
Sspon.08G0022270-2P ABSCISIC ACID RESPONSIVE ELEMENTS-BINDING FACTOR 2 bZIP TF Unique_ECO Yes
Sspon.02G0012380-3C Transcription factor BIM3 bHLH TF Unique EC14 Yes
Sspon.05G0023300-1B Protein SPATULA bHLH TF Unique_EC14 Yes
Sspon.04G0013510-1A single-stranded DNA-binding protein WHY2, mitochondrial Whirly TF UP Yes
Sspon.04G0017770-1P Zinc finger CCCH domain-containing protein 40 C3H TF UP Yes
Sspon.07G0016180-3D PHD finger protein ALFIN-LIKE 7 Alfin-like TF DOWN No
Sspon.02G0022290-3C histone-lysine N-methyltransferase, H3 lysine-9 specific SUVH1 SET TR DOWN Yes
Sspon.03G0006600-1A Zinc finger CCCH domain-containing protein 19 SWI/SNF-BAF60b TR DOWN Yes
Sspon.04G0030800-2D transcriptional corepressor LEUNIG_HOMOLOG isoform X1 LUG TR DOWN Yes
Sspon.01G0026700-1P SWIB/MDM2 domain containing protein SWI/SNF-BAF60b TR UNCHANGED Yes
Sspon.01G0007930-2B enhancer of zeste3 SET TR Unique EC14 Yes
Sspon.02G0054010-2D protein DA1-related 1-like Others TR Unique EC14 Yes
Sspon.02G0041640-1B chromatin remodeling protein EBS PHD TR DOWN No

Tabela 5. Grupos de fatores de transcri¢cao e regulacao identificados entre as proteinas e fosfoproteinas de EC0 e EC14. A busca pelos
grupos de reguladores e fatores de transcrigao foi realizada no software iTAK.

59



4.6 Redes de interagdao proteina-proteina durante a multiplicacao e

maturacgao de calos

Para visualizar a interagao entre DAPs e DRPs, foi construida uma rede
de co-expressao com confianca > 0,7 utilizando potenciais fosfoproteinas-chave
envolvidas na expressdo da competéncia embriogénica (Tabela 2, Figura 21).
Assim, a interacdo entre SNF1-related protein kinase 2.6 (SnRK2.6), abscisic
acid responsive elements-binding factor 2 (ABF2), e SNF1 kinase homolog 10
(KIN10) foi observada regulada como DRPs relacionados a multiplicagdo. A
interacdo entre as proteinas TPL, HD1 e TOPLESS-related1 (TPR1, mostrado
na Figura 21 como T21F11.18) também foi observada (Figura 21).
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Figura 21. Rede de interagado proteina-proteina preditas entre DAPs e DRPs com
potencial papel na competéncia embriogénica. Analise realizada utilizando ortélogos
de Arabidopsis identificados no STRING utilizando sequéncia de aminoacidos de
proteinas cana-de-agucar. Somente o primeiro nivel de interagdo é mostrado. As elipses
em azul escuro e azul claro representam DAPs e DRPs relacionados a multiplicagao,
respectivamente. As elipses em amarelo escuro e amarelo claro representam DAPs e
DRPs relacionados com a maturagao, respectivamente.

A interagéo entre DAPs e DRPs relacionadas a maturagédo e envolvidas
na modificagao pods-traducional de proteinas, como small ubiquitin-like modifier
1 (SUMO1), SWINGER (SWN) e HD1 foram observadas durante a maturagao.
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AGO1 também interage com a SAD2 durante o desenvolvimento de embrides
somaticos. Além disso, vacuolar proton ATPase A1 (VHA-A1) interage com delta
subunit of mt ATP synthase (ATP5), RAB GTPase homolog A1C (RABA1c), RAB
GTPase homolog A3 (RABA3) e vacuolar ATP synthase subunit A (VHA-A)
(Figura 21).

A interacdo entre light harvesting complex photosystem Il (LHCB4.1),
curvature thylakoid 1B (PSI-P), fructose-bisphosphate aldolase 2 (FBAZ2),
photosystem ii subunit O-2 (PSBOZ2), subunit E of photosystem | (PSAE-1), light
harvesting complex photosystem Il subunit 6 (LHCBG6), light-harvesting
chlorophyll B-binding 2 (LHCB2. 1) e thylakoidal ascorbate peroxidase (TAPX),
componentes do aparelho fotossintético, foram identificados como DRPs

relacionados a maturacéao (Figura 21).

Durante o desenvolvimento de embrides somaticos, a proteina
relacionadas a multiplicagdo homology-dependent gene silencing 1 (HOG1) foi
encontrada interagindo com a S-adenosylmethionine synthetase 1 e 2 (SAM1
and SAM2) (Figura 22). Entre as proteinas relacionadas a multiplicagao, global
transcription factor group b1 (GTB1), global transcription factor group e4 (GTE4)
e needed for rdr2-independent DNA methylation (NERD) também interagem
(Figura 21).

Devido ao papel regulador central das proteinas quinases dependentes
de célcio (CDPKs) e das quinases dependentes de ciclina (CDKs) na transdugao
de sinais, a rede de interacdo entre CDPKs e CDKs identificada entre DAPs e
DRPs também foi estudada (Figura 22, Tabela 4 e 5). Foi observada a interagéo
entre calcium-dependent protein kinase 4, 5, 6 e 20 (CPK4, CPK5, CPK6 e
CPK20), ascorbate peroxidase 3 (APX3) e root hair defective 2 (RHD) (Figura
22). A CDCS5 interage com heat shock protein 70 (HSP70) e 70T (HSP70T).
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Figura 22. Redes de interagcao proteina-proteina preditas entre quinases
dependentes de ciclina e quinases dependentes de calcio encontradas entre DAPs
e DRPs. A rede foi construida utilizando o banco de dados Arabidopsis do STRING apods
uma busca utilizando a sequéncia FASTA das proteinas de cana-de-agucar.

5. Discussao

5.1 A manutencao da competéncia embriogénica durante a multiplicagao

esta relacionada a interagao de fosfoproteinas repressoras

Um desafio na biologia do desenvolvimento de plantas € entender como
a manutencgao da identidade das células-tronco é regulada e como essas células
se diferenciam (Pierre-Jerome et al., 2018). Desta forma, realizamos analises
protedmicas e fosfoprotedmicas comparando calo de cana no inicio (ECO) e apds
14 dias de tratamento de maturagcédo (EC14), buscando entender melhor a base
molecular envolvida com a regulagdo da maturagéao e diferenciagcao de embrides

somaticos.

A fosfoproteina dormancy-associated gene-1/auxin-repressed protein
(DRM1) foi agrupada nas DRPs relacionadas a multiplicagao e foi fosforilada na
T58 e S84 (que corresponde a TS50 e S71 para Arabidopsis) (Tabela 3). Estes
sitios de fosforilagdo ja foram relatados em outros estudos com Arabidopsis
(Nukarinen et al., 2017; Roitinger et al., 2015), indicando que eles sé&o
importantes para a atividade do DRM1. Esta proteina esta envolvida na
manutengdo da dorméncia da gema axilar, prevengcdo da germinagdo e

prevencdo do alongamento do hipocétilo (Rae et al., 2013). DRM1 é um
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marcador de dorméncia de meristemas de plantas e pertence a superfamilia
auxin-repressed proteins (ARP) (Lee et al., 2013; Rae et al., 2013). Em Brassica
rapa, o gene DRM1 (BrDRM1) é expresso em todos os tecidos, mas sua
transcricdo aumenta nas sementes maduras. Além disso, a superexpressao de
BrDRM1 em Arabidopsis diminui o crescimento vegetativo e alongamento celular
(Lee et al., 2013). Em sementes e gemas laterais, a dorméncia é caracterizada
por atividades metabdlicas reduzidas e insensibilidade a sinais que promovem o
crescimento e o desenvolvimento (Graeber et al., 2012). A presenga de
fosfoproteinas envolvidas com a dorméncia em ECO indica que a manutencgao
da competéncia embriogénica pode estar relacionada com processos

regulatorios negativos no nivel pos-transducional.

Ja é conhecido que WUS, um regulador mestre de embriogénese
somatica e identidade de meristema vegetal, atua como um repressor
transcricional para manter o estado desdiferenciado de células de meristema
apicais através de proteinas repressoras TPL e TPL-like (Jha et al., 2020). No
presente trabalho, TPL e TPL-like 1 (TPR1; T233) foram fosforiladas em ECO e
interagem com o HD1 (também conhecida como HD19), que foi fosforilada em
EC14 (Figura 21). Em milho, RAMOSA1 ENCHANCER LOCUS 2 (REL) codifica
um co-repressor transcripcional ortdlogo de AtTPL, sendo capaz de resgatar os
fendtipos embrionarios do mutante fopless-1 (tpl-1) de Arabidopsis (Gallavotti et
al., 2010). Além disso, as mutagdes em tpl/-1 afetam a padronizagéo apical-basal
dos embrides de Arabidopsis, formando dois podlos radiculares (Long et al.,
2006). Isto indica que a atividade TPL deve ser regulada para a progressao da
embriogénese. Recentemente, a fosforilagao de TPL e TPR3 da cana-de-agucar
(ortdlogo de AtTPRT1) foi associada a aquisicao de competéncia embriogénica
em calos embriogénicos. (Almeida et al., 2020). Como a indugado do potencial
embriogénico envolve um estado celular desdiferenciado, a manutencao deste
potencial pode estar ligada a repressao de programas de diferenciagdo. A
regulacdo de TPL e TPR1 na competéncia embriogénica pode ser um fator que
inibe indiretamente a expressdo do programa embriogénico e promove a

competéncia embriogénica do calo sob tratamento com 2,4-D.

A POL foi encontrada como unica no EC14 e fosforilada em S192 (S189
para Arabidopsis), S208 (S205 em Arabidopsis) e S399 (ndo encontrada em
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Arabidopsis) (Tabelas 2 e 3). Ambos os sitios de fosforilagdo com
correspondéncia em Arabidopsis foram identificados em trabalhos anteriores (Al-
Momani et al., 2018; Ye et al., 2016), indicando um mecanismo de fosforilagdo
conservado nesses residuos. POL regula positivamente a expressdo WUS e
desempenha um papel central na manutencgao da identidade e diferenciacédo das
células-tronco meristematicas (Song et al., 2006).Em Arabidopsis, a POL é
necessaria para a manutencdo do estado desdiferenciado das células do
meristema apical e radicular durante o crescimento pds-embrionario, reprimindo
CLAVATA (Song et al., 2020). Assim, a regulagdo de POL observada durante a
diferenciacao de embrides somaticos de cana de agucar pode estar envolvida na
modulagdo da expressdo WUS e na determinagédo da identidade celular dos
meristemas em desenvolvimento. Por outro lado, nenhuma interacdo foi
observada entre a POL e outros DAPs ou DRPs (Figura 21). Ainda faltam
estudos sobre o papel da POL durante a embriogénese somatica, os quais
podem contribuir para compreender melhor sua interagédo com as WUS.

Em Arabidopsis, NERD realiza o silenciamento transcricional de genes
especificos, integrando sinais de cromatina e silenciando mRNAs (Pontier et al.,
2012). Em ECO, NERD interage com GTE4 e GTB1 na rede de interacdo
proteina-proteina (Figura 21). Em mutantes de GTE4, foi identificada uma perda
de funcgao das células no centro radicular quiescente, indicando que este gene
participa da ativagdo e manutengao da divisao celular em meristemas (Airoldi et
al.,, 2009). Além disso, a germinagdo em mutantes defectivos para GTE4 é
retardada (Della Rovere et al., 2010). GTB1, também conhecido como Ty
insertion 6-like (SPT6L), participa de padronizagéo apical-basal em embrides de
Arabidopsis através da regulagdo negativa de PHABULOSA e PHAVOLUTA,
provavelmente através do recrutamento de miRNA (Gu et al., 2012). Assim, a
regulacdo de NERD, GTB1 e GTE4 no ECO pode estar relacionada a repressao
transcricional de genes envolvidos com o programa de diferenciacdo de
embrides somaticos, mantendo as células com competéncia embriogénica em

fase de multiplicagao e proliferacéo.

Em nossas analises, LUH (fosforilada em S346) e SEU (fosforilada em
S530) foram reguladas durante a multiplicagdo (Figura 21, Tabela 2). O
corepressor LUH possui um sitio de fosforilagdo conservado em milho e
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Arabidopsis (corresponde a S345) (Tabela 3). Este sitio de fosforilagdo foi
encontrado durante os primeiros estagios de desenvolvimento em milho (Walley
et al., 2016) e em mudas de Arabidopsis tratadas com ABA (Wang et al., 2013).
LUH tem sido associado a repressdao de genes homeoéticos ligados ao
desenvolvimento floral e embriogénico (Sitaraman et al., 2008). A atividade de
LUH depende da proteina adaptadora SEU, formando um complexo corepressor
que regula a especificidade e identidade das células florais, reprimindo o gene
homeotico AGAMOUS (Franks et al., 2006). Em Arabidopsis, PIL5, também
conhecida como phy-interacting factor 1 (PIF1), inibe a fotomorfogénese e é
fosforilada na presenga de luz, o que sinaliza sua degradagao para promover o
crescimento (Xu et al., 2015). A interacao entre LUH e PIL5/PIF1 ja é conhecida
e esta diretamente envolvida com a inibicdo da germinagao de sementes de
Arabidopsis (Lee et al., 2015). Assim, PIL5, LUH e SEU estdo supostamente
envolvidos com a manutengao do estado desdiferenciado do calo embriogénico
durante a multiplicacdo (ECO). Neste sentido, a fosforilagdo e a degradagao do
PIL5 mediada pela luz durante a maturagdo indicariam que as células
embriogénicas progridem para a diferenciagcao e fotomorfogénese dos embrides

somaticos.

5.2 A diferenciagdo de embrides somaticos envolve o acumulo e a

fosforilagao de proteinas relacionadas ao metabolismo bioenergético

A produgéo de clorofila € um aspecto visivel na morfologia dos embrides
somaticos diferenciando-se apos 14 dias de maturagao dos calos embriogénicos
(Figura 13B). Esta observacao € um indicativo de que o aparato fotossintético do
embrido esta sendo desenvolvido e os embrides estdo se tornando autotroéficos.
Em concordancia, a analise protedbmica e fosfoprotedmica revelou que o grupo
de proteinas e fosfoproteinas relacionadas a maturagao estavam principalmente
envolvidas nas vias de metabolismo do carbono, metabolismo do piruvato,
glicélise/gliconeogénese, fixagcdo do carbono em organismos fotossintéticos e
ciclo do acido citrico (Figura 17). Estes dados indicam que o acumulo e a
fosforilacdo das proteinas envolvidas na fotossintese sdo caracteristicas dos

embrides somaticos durante a diferenciacéo.
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Diversas proteinas e fosfoproteinas relacionadas a maturacao estao
envolvidas com o processo de fixagdo de carbono (Figura 17). Entre elas, o
LHCB4, fosforilado na T109 em cana-de-agucar e correspondente a T112 para
Arabidopsis (Tabela 2 Apéndice 3), possui um sitio de fosforilagao ja relatado por
outros estudos (Al-Momani et al., 2018; Nukarinen et al., 2017). Mutagbes
defectivas em LHCB4 de Arabidopsis reduzem o rendimento quéantico do light
harvesting complex Il (LHCII) e fotossistema Il (Chen et al., 2018). LHCB4 é uma
proteina monomérica do complexo antena que liga trimeros do LHCII, e é
fundamental para a transferéncia de energia da luz solar para o centro de reagao
durante a fotossintese (van Bezouwen et al., 2017). PSI-P é fosforilado na T45
em cana-de-acgucar (Tabela 2), e corresponde a T65 em Arabidopsis (Tabela 3),
além de ser fosforilado durante o desenvolvimento de anteras (Ye et al., 2016).
A fosforilacdo do PSI-P depende da intensidade da luz e esta relacionada com a
integridade do fotossistema Il em Arabidopsis, onde as proteinas PSI-P também
sdo necessarias para o crescimento (Pribil et al., 2018; Trotta et al., 2019).
Assim, a regulagdo e interacdo entre essas proteinas e as fosfoproteinas
envolvidas na fotossintese podem estar relacionadas ao inicio da
fotomorfogénese observada no EC14 durante o tratamento de maturagao (Figura
13B).

Durante a diferenciagcdo de embrides somaticos em calos embriogénicos
de cana-de-acucar, foi detectado um pico de atividade das proteinas V-H+-
ATPases (VHA) e PPases aos 14 dias de maturagdo, relacionado a uma alta
atividade metabdlica (Passamani et al., 2018). A fosfoproteina VHA-A1 foi
identificada como sendo up-regulada entre as DRPs relacionadas a maturagéo
(Tabela 2) e fosforilada em S357 (S689 em milho) (Tabela 3). Este residuo
fosforilado ja foi encontrado em pdlen (Chao et al., 2016), tecidos embrionarios
e endosperma de milho (Walley et al., 2016), indicando um papel da fosforilagéo
neste residuo durante os estagios iniciais de desenvolvimento das
monocotiledéneas. Na rede de interagdo proteina-proteina, VHA-A1 interage
com ATP5, RABA1c, RABA3 e VHA-A (Figura 21). Este resultado esta de acordo
com a analise das DAPs e DRPs relacionadas a maturacdo e envolvidas no
metabolismo energético, onde foi observado enriquecimento em varias vias do

metabolismo do carbono, atividade metabdlica e catalitica (Figuras 17, 18 e 19).
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A interacao entre essas proteinas e as fosfoproteinas pode estar relacionada ao
aumento da atividade metabdlica ja descrita em calos de cana-de-agucar apos
14 dias de maturacéo (Passamani et al., 2018). Além disso, a proteina soluble
inorganic pyrophosphatase (PPa3) interage com outras proteinas (Figura 21) e
foi identificada como unica e acumulada em DAPs e DRPs relacionados a
maturagao, respectivamente (Apéndices 1 e 2). PPa3 foi fosforilada na S38 (S36
em milho e S28 em Arabidopsis) (Tabela 3 e Apéndice 3), e também foi
identificado em tecidos de polen de milho (Chao et al., 2016) e Arabidopsis
(Mayank et al., 2012). Dessa forma, ja foi demonstrado que a atividade VHA-A1
e PPase esta relacionada com as vias metabdlicas ligadas a diferenciacéo de
embrides somaticos de cana-de-agucar (Passamani et al., 2018). Nossos dados
sugerem que o aumento da atividade das bombas de prétons e pirofosfatases

pode estar relacionado a sua fosforilagao.

5.3 Insights sobre fosfoproteinas envolvidas na regulagao epigenética da

embriogénese somatica

As modificagbes epigenéticas tém um papel central na regulagdo da
expressao génica através da metilagdo do DNA, da remodelagcdo da cromatina
e dos micro-RNAs (miRNA) (Kumar e Van Staden, 2017a). Na embriogénese
somatica, o nivel de condensacéo de cromatina leva a mudangas na expressao
génica e integra vias de sinalizagdo hormonal, de estresse e de desenvolvimento
durante a ativagao do programa embriogénico em células competentes (Feher,
2015). Tanto a AGO1 como a HD1 estao envolvidas com a regulagéo epigenética
e foram encontradas relacionadas a diferenciacdo de embrides somaticos de
cana (Figura 21). A proteina AGO1 foi regulada durante a maturacdo e
fosforilada na T1049 e S1051 (S1051 em Arabidopsis) (Tabelas 2 e 3). Estes
sitios de fosforilagdo ja foram identificados em resposta ao tratamento ABA,
destacando a importancia da fosforilagcdo destes residuos nas respostas ao
estresse (Wang et al., 2013). CDC5 regula o desenvolvimento e o ciclo celular
em Arabidopsis, acumulando miRNA e integrando o complexo DCL1
(relacionado com AGO1) (Zhang et al., 2013). Desta forma, estas fosfoproteinas

podem estar envolvidas na regulagéo transcricional durante a diferenciagéo de
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embrides somaticos de cana-de-agucar, representando novos players neste

processo.

A reorganizagao da cromatina € modulada por mecanismos epigenéticos
durante a embriogénese somatica, incluindo a metilagdo do DNA e modificagdes
pos-traducdo das proteinas histonas (De-la-Pena et al., 2015; Kumar e Van
Staden, 2017a). A interacao entre histonas deacetilases e correpressores, como
TPL e TPR1, proporciona uma ligagdo entre o reconhecimento de sequéncias
especificas de DNA e a atividade de remodelagcdo de cromatina (Plant ef al.,
2021). Em Arabidopsis, HD19 e TPL sao recrutados por APETALAZ2 (AP2) para
reprimir a expressao de genes alvo (Krogan et al., 2012). A fosfoproteina HD19
(também conhecida como histone deacetylase 1, HD1) foi fosforilada em S420
durante a maturagao (Tabela 2). Este sitio de fosforilagado foi identificado em
calos de arroz (Wang et al., 2017) e em células de Arabidopsis em suspensao
(correspondendo ao residuo S416) (Nakagami et al., 2010). Entretanto, ao
contrario de TPL e TPR1, HD1/19 é regulada durante a diferenciacao de
embrides somaticos de cana-de-agucar (Tabela 2). Além disso, TPL e HD1/19
estdo envolvidos com a indugdo da competéncia embriogénica em cana-de-
acgucar, estando associados ao controle transcricional durante a aquisicdo de
competéncia embriogénica (Almeida et al., 2020). Sendo assim, acreditamos que
a fosfoproteina HD1/19 desempenha um papel tanto na indu¢do quanto na

expressao da competéncia embriogénica.

Ainteracao entre HOG1, SAM1 e SAM2 entre DAPs e DRPs relacionadas
a maturacdo foi observada em calos de cana-de-agucar (Figura 21). Em
Arabidopsis, HOG1 é necessario para o silenciamento génico dependente de
metilacdo do DNA, um mecanismo epigenético de repressao transcricional.
(Rocha et al., 2005). HOG1 codifica uma S-ADENOSYL-L-HOMOCYSTEINE
HYDROLASE (SAHH) responsavel pela producédo de grupos -metil a partir da
hidrélise de S-adenosilomocisteina, que € sintetizada pela S-adenosilmetionina
sintetase (SAM) (Ouyang et al., 2012). Essas interagdes em EC14 podem estar
envolvidas com a homeostase de metil e a metilagdo do DNA durante a
diferenciacao de embrides somaticos de cana-de-agucar durante o tratamento

de maturagao dos calos embriogénicos.
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5.4 Outras fosfoproteinas com papel putativo na diferenciagao de embrides

somaticos de cana-de-agucar

As ubiquitinas sdo uma das proteinas marcadoras para diferentes
estagios da embriogénese somatica (Aguilar-Hernandez e Loyola-Vargas, 2018).
No presente trabalho, a interacao entre proteinas envolvidas na modificacao pos-
tradugao foi observada em calos embriogénicos durante a maturagéo, incluindo
SWN, SUMO1 e HD1 (Figura 21). Recentemente, um estudo de fosfoprotedbmica
realizado com oleo de palma (Elaeis guineensis), foi sugerido uma E3 ubiquitin-
protein ligase como marcadora do desenvolvimento do embrido somatico
(Aroonluk et al., 2020a). Isto indica que a modificagdo poés-traducional de
proteinas pode desempenhar um papel na diferenciagdo e desenvolvimento de

embrides somaticos.

A interacdo e regulacéo de CPK 4, 5, 6 e 20, APX3, e RHD2 foi observada
em EC14 (Figura 22). As CPK participam de cascatas de sinalizag&o envolvendo
Ca?* como mensageiro secundario e sdo importantes para o desenvolvimento,
crescimento e respostas ao estresse (Shi et al., 2018). RHD2 é conhecido por
participar da producdo de espécies reativas de oxigénio durante o
desenvolvimento dos pelos radiculares de Arabidopsis, onde a sinalizagao e a
fosforilagdo dependente de Ca?* é importante para sua atividade de NADPH
oxidase (Zhang et al., 2018). Por outro lado, o APX3 contribui para a
homeostase, eliminando ROS e usando acido ascorbico como doador de
elétrons (Narendra et al., 2006). Assim, estes dados sugerem que os CPKs
podem ser componentes da transducdo de sinal durante a diferenciacdo de
embrides somaticos de cana-de-acucar. Além disso, a sinalizacdo através de

ROS e Ca?* parece ser fundamental para este processo.

Foi identificado um homodlogo de AIL1 de A. thaliana fosforilado e
relacionado com a competéncia embriogénica (Apéndice 2). Os genes da AlL
estdo relacionados com a regulagdo da auxina durante o desenvolvimento e
padronizagao do embrido (Horstman et al., 2014). Entretanto, ao contrario de
outros membros da familia AIL (como BBM), a AIL1 ndo induz a formagao de
embrides ectdpicos quando superexpresso (Horstman, A. et al., 2017b). Estes
resultados indicam que AIL1 desempenha um papel na competéncia
embriogénica de calos de cana-de-agucar, mas pode n&o participar do
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desenvolvimento embrionario somatico e da expressdao do potencial
embriogénico. Como as fung¢des de AIL1 ainda sdo pouco compreendidas, o
estudo desta proteina durante a embriogénese somatica pode ajudar a entender
sua contribuigdo para a competéncia embriogénica. (Horstman, A. et al., 2017b;
Horstman et al., 2014) .
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6. Conclusoes

A integracdo de dados protedbmicos e fosfoprotedbmicos durante a
diferenciagcao de embrides somaticos permitiu observar a regulagéo e a interagéo
entre proteinas e fosfoproteinas envolvidas no metabolismo energético. Assim,
foi possivel associar a regulagao de proteinas e fosfoproteinas como de VHA-
A1, RABA1c e RABA3, HOG1, SAM1 e 2, HD1, SUMO1 e SWN, que estédo
envolvidas com a diferenciagdo de embridbes somaticos. Durante o
desenvolvimento dos embrides somaticos, a ativacdo do aparato fotossintético é
evidenciada pela regulagédo do PSI-P, LHCB2.1, LHCB4.1 e LHCB6, LHB1B2 e
PSAE-1. Por outro lado, a manutengao da competéncia embriogénica do calo
durante a multiplicagao esta relacionada ao controle transcricional exercido pelas
fosfoproteinas com atividade repressora, o que inibem o programa de
diferenciagdo. Assim, a manutencdo da competéncia embriogénica inclui as
proteinas e fosfoproteinas como TPL, ABF2, KIN10, LUH, SEU, SNRK2, NERD
e GTB1. A identificagcao do motif de fosforilagao [D-pS/T-x-D] como unico durante
a diferenciacdo embrionaria somatica destaca a fosforilacdo de proteinas como
um regulador central neste processo. Os motifs [pS/T-D-x-E], [pS/T-P-x-R],
[pS/T-F] e [pS/T-P] também podem estar envolvidos com a manutengao e
expressao da competéncia embriogénica. Estes resultados revelam novas redes
de regulacdo de proteinas durante a diferenciacdo de embrides somaticos
permitindo a identificagdo de novos componentes durante a morfogénese in vitro

de cana-de-acgucar.
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7. Consideragoes finais

Em 1902, o botanico hungaro-austriaco Gottlieb Haberlandt estabeleceu
a base teorica para o surgimento da cultura de células vegetais in vitro (Thorpe,
2007). Desde entao, o cultivo in vitro vem sendo estudado e hoje ja é possivel
aplica-lo para melhorar as taxas de regeneragcdo de plantas transgénicas e
abastecer plantagbes com mudas micropropagadas. Recentemente, Almeida et
al. (2020) utilizaram a fosfoproted6mica gel-free, uma abordagem emergente, e
identificaram novos players que regulam a aquisicdo de competéncia
embriogénica em calos de cana-de-agucar. No presente trabalho, nés ajudamos
a elucidar como esta competéncia embriogénica resulta na diferenciacdo de
embrides e quais fosfoproteinas podem estar envolvidas neste processo. O
proximo passo deve ser a validacdo destes novos candidatos utilizando
ferramentas de gendmica funcional e interagdo proteina-proteina. O uso de
organismos modelo, como Arabidopsis, pode acelerar este processo por ja
possuirem uma diversidade de recursos e abordagens de biologia molecular

estabelecidos.
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Apéndice 1. Lista completa das proteinas identificadas.

ID da proteina Regulagao BLAST Top Hit Numero EC ttest Lé’ﬁif;’.'f
EC14/ECO EC14/ECO EC14/ECO
Sspon.04G0016680-1A UP pyrophosphate-energized vacuolar membrane proton pump EC:7.1.31 0.0000 1.83
Sspon.01G0039030-1B UP calcium-transporting ATPase 4, endoplasmic reticulum-type EC:7.1.31 0.0008 0.99
Sspon.03G0008800-3C UP ATP synthase subunit beta, mitochondrial EC:7.1.3.1 0.0001 0.57
Sspon.04G0017180-4D UP V-type proton ATPase catalytic subunit A EC:7.1.3.1 0.0000 0.66
Sspon.07G0017580-2B UP V-type proton ATPase subunit C EC:7.1.3.1 0.0173 0.66
Sspon.02G0007110-1A UP ATP synthase subunit delta', mitochondrial EC:7.1.2.2 0.0005 0.67
Sspon.04G0005220-1A UP ATP synthase subunit O, mitochondrial EC:7.1.2.2 0.0052 0.53
Sspon.02G0002180-3C UP NADH dehydrogenase [ubiguinone] flavoprotein 1, mitochondrial EC:7.1.1.2 0.0013 0.53
Sspon.03G0012910-2B UP carbamoyl-phosphate synthase large chain, chloroplastic EC:6.3.5.5 0.0004 1.04
Sspon.01G0037840-1B UP asparagine synthetase [glutamine-hydrolyzing] 1 EC:6.3.5.4 0.0067 2.65
Sspon.05G0016780-1P UP phosphoribosylamine--glycine ligase EC:6.3.4.13 0.0242 0.52
Sspon.07G0014260-3D UP glutamate--cysteine ligase A, chloroplastic EC:6.3.2.2 0.0009 0.63
Sspon.04G0011260-1A UP acetyl-coenzyme A synthetase, chloroplastic/glyoxysomal EC:6.2.1.1 0.0038 0.93
Sspon.07G0037810-1D UP Alanine--tRNA ligase EC:6.1.1.7 0.0000 2.52
Sspon.01G0022650-1A UP lysine--tRNA ligase EC:6.1.1.6 0.0000 1.35
Sspon.05G0001560-1A UP Leucine--tRNA ligase, cytoplasmic EC:6.1.1.4 0.0010 0.76
Sspon.06G0020430-1B UP Proline--tRNA ligase, cytoplasmic EC:6.1.1.15 0.0069 0.55
Sspon.06G0003050-1A UP Glycine--tRNA ligase mitochondrial 1 EC:6.1.1.14 0.0000 0.87
Sspon.03G0024450-1A UP aspartate--tRNA ligase 2, cytoplasmic-like EC:6.1.1.12 0.0000 1.00
Sspon.06G0008680-2C UP achilleol B synthase EC:5.4.99.7 0.0001 0.70
Sspon.01G0026860-1A UP phosphoglucomutase, cytoplasmic 2 EC:5.4.2.2 0.0000 1.08
Sspon.03G0029970-1B UP 2,3-bisphosphoglycerate-independent phosphoglycerate mutase EC:5.4.21 0.0015 0.75
Sspon.02G0006000-3D UP isopentenyl-diphosphate Delta-isomerase | EC:5.3.3.2 0.0006 0.78
Sspon.01G0028910-1A UP glucose-6-phosphate isomerase, cytosolic EC:5.3.1.9 0.0000 0.62
Sspon.01G0006740-1A UP 40S ribosomal protein S3a EC:5.3.1.6 0.0000 0.78
Sspon.03G0002980-1A UP triosephosphate isomerase, cytosolic EC:5.3.1.1 0.0000 0.97
Sspon.03G0020430-2B UP triosephosphate isomerase, cytosolic EC:5.3.1.1 0.0254 0.53
Sspon.01G0018000-1A UP GDP-mannose 3,5-epimerase 1 EC:5.1.3.18 0.0000 1.77
Sspon.06G0016170-1A UP GDP-mannose 3,5-epimerase 2 EC:5.1.3.18 0.0124 0.57
Sspon.02G0026110-1A UP probable pyridoxal 5'-phosphate synthase subunit PDX1.1 EC:4.3.3.6 0.0000 1.03
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Sspon.04G0008070-3C UP phenylalanine ammonia-lyase EC:4.3.1.24 0.0000 3.27
UP trifunctional UDP-glucose 4,6-dehydratase/UDP-4-keto-6-deoxy-D-glucose 3,5-epimerase/UDP-
Sspon.01G0052050-1C 4-keto-L-rhamnose-reductase RHM1 EC:4.2.1.76 0.0000 0.79
Sspon.05G0015490-2D UP Aconitate hydratase 3 mitochondrial EC:4.2.1.3 0.0001 0.56
Sspon.06G0023260-2C UP putative aconitate hydratase, cytoplasmic EC:4.2.1.3 0.0013 0.62
Sspon.08G0001950-1A UP Delta-aminolevulinic acid dehydratase, chloroplastic EC:4.2.1.24 0.0010 0.58
Sspon.02G0015690-3C UP enolase 1, chloroplastic EC:4.2.1.11 0.0052 0.63
Sspon.08G0016040-2B UP enolase 1 EC:4.2.1.11 0.0001 0.56
Sspon.06G0014070-4D UP probable bifunctional methylthioribulose-1-phosphate dehydratase/enolase-phosphatase E1 EC:4.2.1.109 0.0010 1.29
Sspon.03G0032120-3D UP putative glycosyltransferase EC:4.2.11 0.0007 0.60
Sspon.02G0006430-1A UP isocitrate lyase EC:4.1.31 0.0382 1.22
Sspon.02G0006430-2B UP isocitrate lyase EC:4.1.31 0.0055 2.23
Sspon.03G0000790-2C UP fructose-bisphosphate aldolase, cytoplasmic isozyme EC:4.1.2.13 0.0088 0.56
Sspon.05G0029850-1B UP ribulose bisphosphate carboxylase small chain, chloroplastic EC:4.1.1.39 0.0123 3.10
Sspon.02G0016740-3C UP phosphoenolpyruvate carboxylase 2 EC:4.1.1.31 0.0140 1.34
Sspon.08G0020640-1P UP phosphoenolpyruvate carboxylase EC:4.1.1.31 0.0000 0.69
Sspon.07G0015110-2B UP glutamate decarboxylase 1 EC:4.1.1.15 0.0126 0.89
Sspon.01G0052330-1C UP pyruvate decarboxylase 2 EC:4.1.1.1 0.0000 1.19
Sspon.03G0021200-1A UP pyruvate decarboxylase 1 EC:4.1.1.1 0.0000 1.56
Sspon.07G0005790-1A UP pyruvate decarboxylase 1 EC:4.1.1.1 0.0000 7.61
Sspon.07G0005790-3D UP pyruvate decarboxylase 1 EC:4.1.1.1 0.0000 1.89
Sspon.03G0009040-1P UP dynamin-related protein 5A EC:3.6.5.5 0.0006 1.05
Sspon.04G0021450-1B UP DEAD-box ATP-dependent RNA helicase 34 EC:3.6.4.13 0.0019 0.57
Sspon.07G0000580-1A UP Spliceosome RNA helicase BAT1 isoform 1 EC:3.6.4.13 0.0002 0.70
Sspon.04G0008380-3D UP DExH-box ATP-dependent RNA helicase DExH17 EC:3.6.4.12 0.0002 0.82
Sspon.05G0001970-2B UP Plasma membrane ATPase EC:3.6.3.6 0.0008 0.81
Sspon.05G0001970-3D UP Plasma membrane ATPase EC:3.6.3.6 0.0078 0.58
Sspon.01G0000280-1A UP tubulin beta-2 chain EC:3.6.1.15 0.0000 1.84
Sspon.01G0018700-1A UP Cell division control protein 48 homolog D EC:3.6.1.15 0.0062 0.71
Sspon.01G0019080-1A UP Chaperonin CPN60-2, mitochondrial EC:3.6.1.15 0.0000 0.73
Sspon.01G0021320-1T UP heat shock 70 kDa protein, mitochondrial EC:3.6.1.15 0.0000 0.78
Sspon.01G0027630-1A UP tubulin alpha-1 chain EC:3.6.1.15 0.0005 1.07
Sspon.01G0027630-2D UP tubulin alpha-1 chain EC:3.6.1.15 0.0000 1.57
Sspon.01G0029070-1A UP tubulin alpha-3 chain EC:3.6.1.15 0.0006 0.66
Sspon.01G0029450-1A UP Tubulin beta-7 chain EC:3.6.1.15 0.0002 0.94
Sspon.01G0031120-2D UP mitochondrial Rho GTPase 1 EC:3.6.1.15 0.0000 1.15
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Sspon.01G0031230-2B UP ras-related protein RABE1c EC:3.6.1.15 0.0024 0.83
Sspon.01G0047060-1B UP heat shock 70 kDa protein BIP2 EC:3.6.1.15 0.0037 1.65
Sspon.01G0051970-1C UP heat shock cognate 70 kDa protein 2 EC:3.6.1.15 0.0000 1.24
Sspon.02G0011520-1A UP heat shock 70 kDa protein, mitochondrial EC:3.6.1.15 0.0002 0.96
Sspon.02G0013930-1A UP heat shock 70 kDa protein, mitochondrial EC:3.6.1.15 0.0015 0.63
Sspon.02G0032750-2C UP GTP-binding protein SAR1A EC:3.6.1.15 0.0068 0.60
Sspon.02G0032960-1B UP T-complex protein 1 subunit zeta 1 EC:3.6.1.15 0.0002 0.80
Sspon.02G0032960-2C UP T-complex protein 1 subunit zeta 1 EC:3.6.1.15 0.0000 0.98
Sspon.02G0044450-3D UP heat shock protein 90-6, mitochondrial EC:3.6.1.15 0.0000 0.91
Sspon.03G0001660-1A UP Heat shock 70 kDa protein 6 chloroplastic EC:3.6.1.15 0.0000 0.89
Sspon.03G0014760-1A UP GTP-binding protein SAR1A EC:3.6.1.15 0.0272 0.51
Sspon.03G0016270-1A UP tubulin beta-5 chain EC:3.6.1.15 0.0000 1.79
Sspon.03G0017690-1A UP T-complex protein 1 subunit beta EC:3.6.1.15 0.0039 0.75
Sspon.03G0024570-1A UP ras-related protein Rab7 EC:3.6.1.15 0.0226 0.88
Sspon.04G0001820-1P UP T-complex protein 1 subunit alpha EC:3.6.1.15 0.0019 0.51
Sspon.04G0007070-1A UP GTP-binding protein YPTM2 EC:3.6.1.15 0.0000 1.01
Sspon.04G0009480-1A UP Ras-related protein RABB1a EC:3.6.1.15 0.0000 1.71
Sspon.04G0013530-1A UP T-complex protein 1 subunit eta EC:3.6.1.15 0.0001 0.89
Sspon.04G0017520-1A UP tubulin beta chain EC:3.6.1.15 0.0024 0.59
Sspon.04G0021080-1A UP RuBisCO large subunit-binding protein subunit beta, chloroplastic EC:3.6.1.15 0.0002 0.88
Sspon.05G0012370-4D UP chaperone protein CIpC1, chloroplastic EC:3.6.1.15 0.0018 0.67
Sspon.05G0033320-1C UP chaperone protein CIpC1, chloroplastic EC:3.6.1.15 0.0004 0.54
Sspon.07G0007970-1A UP tubulin beta-2 chain EC:3.6.1.15 0.0022 1.39
Sspon.07G0010360-2B UP ruBisCO large subunit-binding protein subunit alpha, chloroplastic EC:3.6.1.15 0.0001 2.16
Sspon.07G0011510-4D UP Heat shock 70 kDa protein 14 EC:3.6.1.15 0.0000 1.49
Sspon.07G0020790-1A UP chaperone protein ClpC2, chloroplastic EC:3.6.1.15 0.0013 0.84
Sspon.08G0007650-1A UP ras-related protein RIC2 EC:3.6.1.15 0.0080 0.55
Sspon.08G0022480-1B UP 20 kDa chaperonin, chloroplastic-like EC:3.6.1.15 0.0000 1.70
Sspon.04G0022360-1P UP soluble inorganic pyrophosphatase 6, chloroplastic EC:3.6.1.1 0.0039 0.55
Sspon.07G0007080-1A UP soluble inorganic pyrophosphatase EC:3.6.1.1 0.0003 1.04
Sspon.04G0029560-1B UP bifunctional protein FolD 4, chloroplastic EC:3.5.4.9 0.0048 0.78
Sspon.02G0007510-2B UP beta-ureidopropionase EC:3.5.1.6 0.0003 0.52
Sspon.04G0004750-2B UP Aspartyl protease AED1 EC:3.4.99 0.0004 1.82
Sspon.08G0000880-2B UP catalase EC:3.4.24.61 0.0000 1.16
Sspon.03G0022790-3C UP mitochondrial-processing peptidase subunit alpha-like EC:3.4.24 0.0000 0.94
Sspon.03G0009670-1A UP aspartic proteinase oryzasin-1-like EC:3.4.23.1 0.0003 0.72
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Sspon.04G0007720-3C UP ATP-dependent Clp protease proteolytic subunit EC:3.4.21.73 0.0025 0.77
Sspon.04G0002120-1A UP subtilisin-like protease SBT1.4 EC:3.4.21.34 0.0001 1.59
Sspon.06G0000200-2D UP puromycin-sensitive aminopeptidase EC:3.4.11 0.0000 1.84
Sspon.06G0000200-2P UP puromycin-sensitive aminopeptidase EC:3.4.11 0.0000 2.31
Sspon.07G0004440-2B UP proline iminopeptidase EC:3.4.11 0.0008 1.57
Sspon.01G0007630-1A UP tubulin alpha-2 chain EC:3.2.1.52 0.0022 0.64
Sspon.01G0025920-4D UP beta-glucosidase 7 EC:3.2.1.21 0.0000 2.26
Sspon.01G0025930-3C UP beta-glucosidase 7 EC:3.2.1.21 0.0000 1.34
Sspon.08G0003790-2B UP Glycosyl hydrolase family 31 protein EC:3.2.1.20 0.0173 0.72
Sspon.08G0013210-1A UP probable polygalacturonase EC:3.2.1.15 0.0017 1.56
Sspon.03G0002250-2C UP Acidic endochitinase EC:3.2.1.14 0.0237 0.54
Sspon.05G0016350-1A UP xylanase inhibitor protein 1 EC:3.2.1.14 0.0006 2.90
Sspon.02G0013220-2B UP alpha-amylase isozyme 3D EC:3.2.11 0.0106 0.60
Sspon.01G0053870-1C UP 3-hydroxyisobutyryl-CoA hydrolase 1 EC:3.1.24 0.0028 0.74
Sspon.06G0017440-1A UP patatin-like protein 1 EC:3.1.1.23 0.0004 1.87
Sspon.03G0015350-2B UP putative pectinesterase/pectinesterase inhibitor 41 EC:3.1.1.11 0.0169 1.73
Sspon.04G0002650-1A UP prolyl-tRNA synthetase associated domain-containing protein 1 EC:3.1.1.1 0.0086 0.62
Sspon.06G0003330-2B UP biotin synthase EC:2.8.1.6 0.0002 243
Sspon.07G0008260-1A UP pyruvate orthophosphate dikinase EC:2.7.91 0.0010 1.01
Sspon.02G0007310-1A UP Nucleoside diphosphate kinase 1 EC:2.7.4.6 0.0000 1.99
Sspon.02G0007310-1P UP nucleoside diphosphate kinase 1 EC:2.7.4.6 0.0002 0.68
Sspon.06G0010370-1A UP adenylate kinase 4 EC:2.7.4.4 0.0133 0.71
Sspon.03G0004290-1P UP phosphoglycerate kinase, chloroplastic EC:2.7.2.3 0.0040 0.59
Sspon.03G0004290-4D UP phosphoglycerate kinase, chloroplastic EC:2.7.2.3 0.0001 1.34
Sspon.04G0017410-1P UP phosphoglycerate kinase, cytosolic EC:2.7.2.3 0.0004 0.79
Sspon.01G0007780-2D UP Coatomer subunit gamma EC:2.7.11 0.0001 1.04
Sspon.03G0011050-1A UP calcium-dependent protein kinase 1 EC:2.7.11 0.0001 0.52
Sspon.05G0018290-1A UP calcium-dependent protein kinase 24 EC:2.7.11 0.0045 0.77
Sspon.04G0018870-2P UP Mitogen-activated protein kinase 17 EC:2.7.11 0.0000 2.04
Sspon.04G0027210-2C UP T-complex protein 1 subunit gamma EC:2.7.11 0.0001 0.69
Sspon.02G0017180-2C UP pyrophosphate--fructose 6-phosphate 1-phosphotransferase subunit alpha EC:2.7.1.90 0.0000 0.91
Sspon.04G0004940-2B UP Pyrophosphate--fructose 6-phosphate 1-phosphotransferase subunit alpha 2 EC:2.7.1.90 0.0000 2.46
Sspon.06G0007580-1A UP pyrophosphate--fructose 6-phosphate 1-phosphotransferase subunit alpha-like EC:2.7.1.90 0.0000 6.45
Sspon.06G0007580-2B UP pyrophosphate--fructose 6-phosphate 1-phosphotransferase subunit alpha-like EC:2.7.1.90 0.0000 4.05
Sspon.08G0010800-1A UP Pyrophosphate--fructose 6-phosphate 1-phosphotransferase subunit beta EC:2.7.1.90 0.0000 2.18
Sspon.08G0021760-1B UP pyrophosphate--fructose 6-phosphate 1-phosphotransferase subunit beta EC:2.7.1.90 0.0000 3.43

87



Sspon.08G0021760-2C UP pyrophosphate--fructose 6-phosphate 1-phosphotransferase subunit beta EC:2.7.1.90 0.0000 3.23
Sspon.06G0012930-1A UP fructokinase-2 EC:2.7.1.4 0.0000 1.26
Sspon.04G0008080-2B UP adenosine kinase 2 EC:2.7.1.20 0.0021 0.54
Sspon.03G0006890-1P UP ATP-dependent 6-phosphofructokinase 6 EC:2.7.1.11 0.0000 3.19
Sspon.01G0003170-1A UP phosphoserine aminotransferase 1, chloroplastic-like EC:2.6.1.52 0.0000 3.21
Sspon.01G0003170-3C UP phosphoserine aminotransferase 1, chloroplastic-like EC:2.6.1.52 0.0021 0.76
Sspon.02G0026050-3C UP Glutamate--glyoxylate aminotransferase 1 EC:2.6.1.44 0.0001 1.33
Sspon.01G0017210-1T UP alanine aminotransferase 2 EC:2.6.1.12 0.0000 1.29
Sspon.01G0042790-1B UP Alanine aminotransferase 2 EC:2.6.1.12 0.0000 1.07
Sspon.03G0006020-1A UP aspartate aminotransferase, cytoplasmic EC:2.6.1.1 0.0002 1.07
Sspon.04G0001470-1A UP aspartate aminotransferase, chloroplastic EC:2.6.1.1 0.0002 1.18
Sspon.04G0014500-1A UP aspartate aminotransferase EC:2.6.1.1 0.0000 1.86
Sspon.03G0015040-1A UP S-adenosylmethionine synthase 1 EC:2.5.1.6 0.0000 3.13
Sspon.01G0029750-1A UP probable glutathione S-transferase GSTU1 EC:2.5.1.18 0.0065 0.72
Sspon.01G0032780-1A UP glutathione S-transferase 1 EC:2.5.1.18 0.0004 1.19
Sspon.04G0020180-1A UP Spermine synthase EC:2.5.1.16 0.0070 3.15
Sspon.02G0030070-1A UP adenine phosphoribosyltransferase 1 EC:2.4.2.7 0.0002 0.95
Sspon.08G0014350-1A UP soluble starch synthase | EC:2.4.1.21 0.0000 1.00
Sspon.08G0002580-1T UP xyloglucan endotransglucosylase/hydrolase protein 24 EC:2.4.1.207 0.0079 1.36
Sspon.03G0028140-2C UP sucrose-phosphate synthase EC:2.4.1.14 0.0007 2.07
Sspon.01G0011850-1T UP sucrose synthase 2 EC:2.4.1.13 0.0000 3.38
Sspon.08G0022540-2C UP sucrose synthase 1 EC:2.4.1.13 0.0004 0.89
Sspon.08G0022540-3D UP sucrose synthase 1 EC:2.4.1.13 0.0018 0.76
Sspon.03G0009210-1P UP ubiquitin-conjugating enzyme E2 36 EC:2.3.2.23 0.0000 1.03
UP dihydroIipoyIIysine-residue acetyltransferase component 1 of pyruvate dehydrogenase complex,
Sspon.01G0030730-1A mitochondrial EC:2.3.1.38 0.0000 1.40
UP Di_hydrolipo_yllysine-residue acetyltransferase component 2 of pyruvate dehydrogenase complex
Sspon.04G0014970-1A mitochondrial EC:2.3.1.38 0.0003 0.54
UP Dihydrolipoyllysine-residue acetyltransferase component 2 of pyruvate dehydrogenase complex
Sspon.04G0014970-2B mitochondrial EC:2.3.1.38 0.0002 0.55
UP dihydroIipoyIIysine-residue acetyltransferase component 5 of pyruvate dehydrogenase complex,
Sspon.07G0019700-1A chloroplastic EC:2.3.1.38 0.0048 0.78
UP lipoamide apyltransfgrase component of branched-chain alpha-keto acid dehydrogenase
Sspon.03G0015310-3C complex, mitochondrial EC:2.3.1.168 0.0166 0.56
Sspon.01G0019000-2B UP 3-ketoacyl-CoA thiolase 2, peroxisomal EC:2.3.1.16 0.0035 0.91
Sspon.04G0008600-3C UP acetolactate synthase small subunit 2, chloroplastic EC:2.2.1.6 0.0001 1.38
Sspon.04G0011740-1A UP acetolactate synthase EC:2.2.1.6 0.0180 0.54
Sspon.07G0025720-1P UP Calcium-dependent lipid-binding (CaLB domain) family protein EC:2.2.1.6 0.0000 2.77
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Sspon.03G0000100-1A UP transaldolase 2 EC:2.2.1.2 0.0005 0.68
Sspon.06G0011180-1A UP predicted protein EC:2.2.1.2 0.0018 0.71
Sspon.05G0002990-1P UP aminomethyltransferase, mitochondrial EC:2.1.2.10 0.0005 0.89
Sspon.06G0010980-1A UP caffeic acid 3-O-methyltransferase EC:2.1.1.68 0.0005 2.41
Sspon.06G0010980-2B UP caffeic acid 3-O-Methyltransferase EC:2.1.1.68 0.0001 1.70
Sspon.02G0031860-3C UP 5-methyltetrahydropteroyltriglutamate--homocysteine methyltransferase 1 EC:2.1.1.13 0.0000 0.66
Sspon.07G0004610-1A UP sulfite reductase [ferredoxin], chloroplastic EC:1.8.7.1 0.0000 1.90
Sspon.06G0002680-1A UP sulfite oxidase EC:1.8.3.1 0.0012 0.63
Sspon.08G0008900-1A UP thioredoxin reductase NTRA EC:1.8.1.9 0.0091 0.82
Sspon.03G0014960-1P UP dihydrolipoyl dehydrogenase 1, mitochondrial EC:1.8.1.4 0.0006 1.32
Sspon.04G0002730-3D UP ferredoxin--nitrite reductase, chloroplastic EC:1.7.21 0.0042 1.55
Sspon.03G0030050-1B UP NADH--cytochrome b5 reductase 1 EC:1.6.2.2 0.0001 2.40
Sspon.06G0021590-1B UP malate dehydrogenase, chloroplastic EC:1.6.1.1 0.0001 1.04
Sspon.06G0021590-2C UP malate dehydrogenase, chloroplastic EC:1.6.1.1 0.0000 2.28
Sspon.07G0018610-1A UP glycine dehydrogenase (decarboxylating), mitochondrial-like EC:1.4.4.2 0.0000 2.04
Sspon.03G0009080-1A UP Glutamate synthase 1 [NADH] chloroplastic EC:1.4.1.14 0.0000 2.21
Sspon.07G0002550-3C UP glutamate synthase 2 [NADH], chloroplastic EC:1.4.1.14 0.0006 4.51
Sspon.08G0014240-1A UP peroxisomal acyl-coenzyme A oxidase 1 EC:1.3.99.3 0.0000 1.09
Sspon.07G0014420-1A UP isovaleryl-CoA dehydrogenase, mitochondrial EC:1.3.99.12 0.0146 0.66
Sspon.02G0052170-1C UP succinate dehydrogenase1 EC:1.3.5.1 0.0000 1.02
Sspon.06G0012470-1A UP succinate dehydrogenase [ubiquinone] iron-sulfur subunit 1, mitochondrial isoform X1 EC:1.3.5.1 0.0000 0.53
Sspon.01G0012810-4D UP 3-oxo-Delta(4,5)-steroid 5-beta-reductase EC:1.3.1.3 0.0016 0.63
Sspon.05G0012790-1A UP 2-oxoglutarate dehydrogenase E1 component EC:1.24.2 0.0110 0.53
Sspon.04G0003870-1A UP Pyruvate dehydrogenase E1 component alpha subunit EC:1.24.1 0.0000 1.18
Sspon.04G0003870-4D UP formin-like protein 16 EC:1.2.4.1 0.0002 0.53
Sspon.06G0007740-1A UP betaine aldehyde dehydrogenase EC:1.2.1.8 0.0049 0.56
Sspon.04G0008860-1A UP Glyceraldehyde-3-phosphate dehydrogenase 3, cytosolic EC:1.2.1.59 0.0005 0.68
Sspon.04G0017360-1A UP glyceraldehyde-3-phosphate dehydrogenase, cytosolic EC:1.2.1.59 0.0483 0.76
Sspon.07G0015240-1A UP glyceraldehyde-3-phosphate dehydrogenase 3, cytosolic EC:1.2.1.59 0.0002 0.63
Sspon.04G0004330-1A UP aldehyde dehydrogenase family 2 member B7, mitochondrial-like EC:1.2.1.5 0.0002 1.41
Sspon.06G0005670-1A UP NADP-dependent glyceraldehyde-3-phosphate dehydrogenase EC:1.2.1.22 0.0002 0.78
Sspon.01G0029600-1A UP ferredoxin--NADP reductase, root isozyme, chloroplastic EC:1.18.1 0.0314 0.91
Sspon.07G0010420-1A UP superoxide dismutase EC:1.15.1.1 0.0016 0.50
Sspon.03G0042170-2D UP 1-aminocyclopropane-1-carboxylate oxidase 1 EC:1.14.17.4 0.0000 3.15
Sspon.03G0009370-2B UP persulfide dioxygenase ETHE1 homolog, mitochondrial EC:1.13.11 0.0059 0.57
Sspon.01G0003310-1A UP 1,2-dihydroxy-3-keto-5-methylthiopentene dioxygenase 2 EC:1.13.11 0.0001 1.85
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Sspon.01G0016590-2C UP 1,2-dihydroxy-3-keto-5-methylthiopentene dioxygenase 1 EC:1.13.11 0.0110 0.60
Sspon.01G0026970-2D UP probable phosphoribosylformylglycinamidine synthase, chloroplastic/mitochondrial EC:1.13.11 0.0036 0.52
Sspon.06G0003940-1A UP probable L-ascorbate peroxidase 4, peroxisomal EC:1.11.1.5 0.0022 1.29
Sspon.04G0010390-1P UP probable L-ascorbate peroxidase 7, chloroplastic EC:1.11.1.5 0.0023 0.72
Sspon.01G0050630-1P UP catalase isozyme 2 EC:1.11.1 0.0002 2.75
Sspon.01G0009220-3P UP peroxidase 70 EC:1.111 0.0095 1.16
Sspon.02G0032070-1A UP cationic peroxidase SPC4-like EC:1.111 0.0202 0.69
Sspon.03G0013610-1A UP peroxidase 72 EC:1.11.1 0.0000 1.51
Sspon.08G0002660-2B UP peroxidase 16 EC:1.11.1 0.0000 2.38
Sspon.05G0026170-1B UP cytochrome b-c1 complex subunit Rieske, mitochondrial EC:1.10.2 0.0026 0.73
Sspon.04G0008880-1A UP glucose-6-phosphate 1-dehydrogenase, cytoplasmic isoform-like EC:1.1.1.49 0.0024 0.83
Sspon.04G0008880-1P UP glucose-6-phosphate 1-dehydrogenase, cytoplasmic isoform EC:1.1.1.49 0.0010 0.88
Sspon.05G0008360-3C UP glucose-6-phosphate 1-dehydrogenase, cytoplasmic isoform-like EC:1.1.1.49 0.0038 0.78
Sspon.03G0010040-1P UP isocitrate dehydrogenase [NADP] EC:1.1.1.42 0.0000 1.09
Sspon.05G0007390-1A UP isocitrate dehydrogenase [NADP] EC:1.1.1.42 0.0095 1.16
Sspon.03G0016690-1A UP isocitrate dehydrogenase [NAD] catalytic subunit 5, mitochondrial EC:1.1.1.41 0.0002 0.54
Sspon.05G0002180-1A UP D-3-phosphoglycerate dehydrogenase 3, chloroplastic EC:1.1.1.399 0.0003 0.61
Sspon.06G0005440-1A UP D-3-phosphoglycerate dehydrogenase 3, chloroplastic-like EC:1.1.1.399 0.0000 1.80
Sspon.07G0011420-4D UP NADP-dependent malic enzyme, chloroplastic EC:1.1.1.38 0.0205 0.82
Sspon.01G0019480-1A UP malate dehydrogenase, cytoplasmic EC:1.1.1.37 0.0002 0.53
Sspon.02G0032270-2C UP malate dehydrogenase, glyoxysomal EC:1.1.1.37 0.0030 0.65
Sspon.02G0032270-3D UP Malate dehydrogenase, glyoxysomal EC:1.1.1.37 0.0100 0.76
Sspon.03G0010210-1A UP malate dehydrogenase, mitochondrial EC:1.1.1.37 0.0006 0.59
Sspon.04G0013020-1A UP Peroxisomal fatty acid beta-oxidation multifunctional protein EC:1.1.1.35 0.0155 0.53
Sspon.03G0014490-1A UP glyoxysomal fatty acid beta-oxidation multifunctional protein MFP-a EC:1.1.1.35 0.0059 0.54
Sspon.04G0010990-2B UP glyoxylate/succinic semialdehyde reductase 1 EC:1.1.1.30 0.0024 0.63
Sspon.01G0027970-2D UP alcohol dehydrogenase 1 isoform X1 EC:1.1.1.284 0.0000 1.11
Sspon.05G0016040-1A UP alcohol dehydrogenase 1 EC:1.1.1.284 0.0001 0.91
Sspon.05G0016040-1P UP Alcohol dehydrogenase 1 EC:1.1.1.284 0.0003 0.98
Sspon.05G0034560-1C UP alcohol dehydrogenase 2 EC:1.1.1.284 0.0191 0.65
Sspon.04G0020900-1A UP L-lactate dehydrogenase EC:1.1.1.27 0.0004 2.11
Sspon.03G0033870-1B UP shikimate biosynthesis protein aroDE EC:1.1.1.25 0.0035 0.54
Sspon.01G0006050-1A UP UDP-glucose 6-dehydrogenase 4 EC:1.1.1.22 0.0000 1.03
Sspon.01G0023150-1A UP UDP-glucose 6-dehydrogenase 2 EC:1.1.1.22 0.0001 1.07
Sspon.01G0049620-1P UP UDP-glucose 6-dehydrogenase 5 EC:1.1.1.22 0.0000 2.02
Sspon.02G0037380-1P UP ARP protein (REF) EC:1.1.1.141 0.0463 1.18
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Sspon.06G0003710-2B UP sorbitol dehydrogenase EC:1.1.1.14 0.0000 2.72
Sspon.01G0002060-1A UP NHP2-like protein 1 - 0.0061 0.70
Sspon.01G0003120-3C UP FAD-dependent urate hydroxylase-like - 0.0002 2.19
Sspon.01G0004230-1P UP Multiple organellar RNA editing factor 8, chloroplastic/mitochondrial - 0.0294 0.72
Sspon.01G0005630-1A UP mitochondrial outer membrane protein porin 5 - 0.0052 0.67
Sspon.01G0008860-2B UpP ricin B-like lectin R40G2 - 0.0000 2.21
Sspon.01G0009320-1P UP Fanconi anemia group | protein homolog - 0.0001 0.95
Sspon.01G0009770-1A UP probable nucleolar protein 5-2 - 0.0078 0.60
Sspon.01G0010070-1A UP beta-adaptin-like protein C - 0.0001 0.90
Sspon.01G0012260-1A UP EF hand family protein - 0.0085 1.31
Sspon.01G0012920-1A UP guanosine nucleotide diphosphate dissociation inhibitor At5g09550 - 0.0033 1.47
Sspon.01G0020770-1A UP Monothiol glutaredoxin-S11 - 0.0010 1.19
Sspon.01G0022700-1A UP 60S ribosomal protein L10-3 - 0.0000 0.92
Sspon.01G0025010-1P UP glycine-rich RNA-binding protein 2 - 0.0000 2.13
Sspon.01G0026820-1A UP coatomer subunit alpha-3 - 0.0000 0.73
Sspon.01G0027140-2C UP actin-1 - 0.0000 1.38
Sspon.01G0029830-2D UP dnaJ protein homolog - 0.0000 0.72
Sspon.01G0030710-2P UP Cytochrome b-c1 complex subunit 7 - 0.0006 0.65
Sspon.01G0032880-1A UP basic transcription factor 3 - 0.0047 0.61
Sspon.01G0040060-2C UP 60S ribosomal protein L37 - 0.0051 0.51
Sspon.01G0048160-1P UP 40S ribosomal protein S23 - 0.0005 0.66
Sspon.01G0048640-1B UP 40S ribosomal protein S18 - 0.0001 0.51
Sspon.02G0001150-3C UP 60S ribosomal protein L18-3 - 0.0038 0.59
Sspon.02G0001270-1A UP stress-related protein - 0.0007 1.21
Sspon.02G0001270-1P UP stress-related protein - 0.0004 1.90
Sspon.02G0004240-1A UP MFP1 attachment factor 1 - 0.0158 0.59
Sspon.02G0013040-1A UP protein transport protein SEC23 isoform X1 - 0.0002 0.74
Sspon.02G0015440-1A UP probable acyl-activating enzyme 17, peroxisomal isoform X1 - 0.0002 1.03
Sspon.02G0016020-1A UP mitochondrial outer membrane protein porin 1 - 0.0015 0.52
Sspon.02G0018440-2B UP protein SRC2 homolog - 0.0001 0.88
Sspon.02G0018980-1A UP 28 kDa ribonucleoprotein, chloroplastic - 0.0467 0.58
Sspon.02G0021520-1A UP Protein transport protein SEC13 homolog B - 0.0001 0.94
Sspon.02G0022690-2P UP coatomer subunit gamma-2 - 0.0000 1.00
Sspon.02G0023380-1A UP 60S ribosomal protein L4-1 - 0.0028 0.57
Sspon.02G0023790-2B UP 60S ribosomal protein L15 - 0.0000 0.75
Sspon.02G0025080-2B UP TPR domain containing protein - 0.0135 0.56
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Sspon.02G0028740-2B UP hypothetical protein SORBI_3008G131200 0.0016 2.93
Sspon.02G0031690-2B UP methyl-CpG-binding domain-containing protein 11-like 0.0051 1.00
Sspon.02G0034390-2P UP eukaryotic peptide chain release factor subunit 1-3 0.0057 0.51
Sspon.02G0045790-1B UP glycine-rich RNA binding protein 0.0019 1.92
Sspon.02G0045790-2C UP Retrovirus-related Pol polyprotein LINE-1 0.0448 0.71
Sspon.03G0000250-1A UP 60S ribosomal protein L13-2 0.0028 0.60
Sspon.03G0004220-1A UP cysteine proteinase inhibitor 0.0342 0.86
Sspon.03G0007440-3D UP 40S ribosomal protein S24 0.0039 0.72
Sspon.03G0009390-1A UP 60S ribosomal protein L18a 0.0001 0.65
Sspon.03G0016320-1A UP coatomer subunit beta-2 0.0000 0.75
Sspon.03G0016980-3C UP retrotransposon protein, putative, unclassified 0.0318 0.85
Sspon.03G0017500-1A UP protein TPR1 isoform X1 0.0000 1.20
Sspon.03G0017900-1P UP 2-alkenal reductase (NADP(+)-dependent) 0.0014 0.76
Sspon.03G0020230-1A UP Octicosapeptide/Phox/Bem1p family protein 0.0007 0.74
Sspon.03G0020730-3D UP histone H2B-like 0.0000 4.07
Sspon.03G0022100-1A UP aromatic aminotransferase ISS1 0.0015 0.52
Sspon.03G0022710-2B UP eukaryotic translation initiation factor 3 subunit A 0.0000 1.05
Sspon.03G0024550-3D UP reticulon-like protein B1 0.0002 1.43
Sspon.03G0028260-1P UP glycine-rich RNA-binding protein 2 0.0000 1.45
Sspon.03G0029260-3D UP actin-7 0.0001 1.35
Sspon.03G0031190-1B UP uncharacterized protein LOC8057528 0.0362 0.57
Sspon.03G0033970-2C UP 40S ribosomal protein S4 0.0000 1.55
Sspon.03G0035610-1B UP transmembrane protein 214-A 0.0031 1.00
Sspon.03G0040220-1C UP Protein RETICULATA-RELATED 3, chloroplastic 0.0019 0.81
Sspon.04G0000320-1A UP probable mediator of RNA polymerase |l transcription subunit 36b 0.0064 0.57
Sspon.04G0001460-1A UP transmembrane 9 superfamily member 11 0.0000 1.76
Sspon.04G0004650-1A UP enhancer of MRNA-decapping protein 4 0.0017 0.82
Sspon.04G0011310-3C UP TUDOR-SN protein 1 0.0013 0.60
Sspon.04G0012330-2C UP importin beta-like SAD2 0.0209 0.74
Sspon.04G0015280-1A UP Coatomer subunit beta'-3 0.0000 1.14
Sspon.04G0015920-4D UP Tubulin binding cofactor C domain-containing protein 0.0039 0.52
Sspon.04G0024950-1B UP glycine-rich cell wall structural protein precursor 0.0394 0.87
Sspon.04G0025740-1B UP copper transport protein ATX1-like 0.0000 1.34
Sspon.05G0002580-1A UP 40S ribosomal protein S11 0.0080 0.52
Sspon.05G0009180-1A UP 60S ribosomal protein L6 0.0003 0.82
Sspon.05G0009630-1A UP MLP-like protein 423 0.0020 2.64
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Sspon.05G0029660-1B UP Clathrin, heavy chain - 0.0000 0.85
Sspon.05G0036590-1C UP Clathrin heavy chain 2 -like protein - 0.0000 0.70
Sspon.06G0002400-1A UP auxin-induced in root cultures protein 12 - 0.0032 2.38
Sspon.06G0004770-1A UP ATP synthase subunit d, mitochondrial - 0.0035 0.57
Sspon.06G0004970-2B UP activator of 90 kDa heat shock protein ATPase homolog 1 - 0.0163 0.50
Sspon.06G0006340-1A UP probable inactive 2-oxoglutarate-dependent dioxygenase AOP2 - 0.0001 1.13
Sspon.06G0010700-3C UP acyl-CoA-binding protein - 0.0181 0.67
Sspon.06G0024440-1B UP probable calcium-binding protein CML7 - 0.0050 0.80
Sspon.07G0000350-1A UP Hypersensitive-induced response protein-like protein 1 - 0.0181 0.53
Sspon.07G0005080-1P UP cysteine proteinase inhibitor - 0.0000 1.89
Sspon.07G0011030-1A UP mitochondrial dicarboxylate/tricarboxylate transporter DTC - 0.0105 0.81
Sspon.07G0012580-1A UP 60S ribosomal protein L18-3 - 0.0004 0.65
Sspon.07G0016040-1A UP actin-97 - 0.0001 0.74
Sspon.07G0016560-1A UP stem-specific protein TSJT1-like - 0.0000 3.41
Sspon.07G0016560-2C UP stem-specific protein TSJT1-like - 0.0000 3.42
Sspon.07G0020390-3D UP putative disease resistance protein RGA1 - 0.0000 1.41
Sspon.07G0022370-1T UP 60S ribosomal protein L24 - 0.0020 0.67
Sspon.07G0027630-2D UP cytochrome b5 - 0.0000 1.04
Sspon.07G0029590-2C UP ubiquitin-fold modifier 1 - 0.0004 0.80
Sspon.08G0003020-1A UP oxygen-evolving enhancer protein 1, chloroplastic - 0.0402 1.49
Sspon.08G0009050-1A UP ADP,ATP carrier protein 2, mitochondrial - 0.0002 1.53
Sspon.08G0011900-4D UP triacylglycerol lipase-like 1 - 0.0001 0.75
Sspon.08G0022630-1B UP 60S ribosomal protein L19-1 - 0.0002 0.74
Sspon.08G0023270-1B UP glycolipid transfer protein 1 - 0.0014 0.62
Sspon.08G0023580-2D UP Coatomer subunit beta'-3 - 0.0000 0.86
Sspon.07G0037760-1D Unique_EC14 Argininosuccinate synthase, chloroplastic EC:6.3.4.5 - -
Sspon.01G0007760-1A Unique_EC14 glutamine synthetase root isozyme 5 EC:6.3.1.2 - -
Sspon.05G0030670-1P Unique_EC14 macrophage migration inhibitory factor homolog isoform X1 EC:5.3.2.1 - -
Sspon.05G0015870-1A Unique_EC14 ATP-dependent (S)-NAD(P)H-hydrate dehydratase EC:5.1.99.6 - -
Sspon.01G0037240-2C Unique_EC14 40S ribosomal protein S20-2-like EC:5.1.3.6 - -
Sspon.03G0029670-1B Unique_EC14 fructose-bisphosphate aldolase, cytoplasmic isozyme EC:4.1.2.13 - -
Sspon.07G0019260-1A Unique_EC14 fructose-bisphosphate aldolase, chloroplastic EC:4.1.2.13 - -
Sspon.01G0034840-2C Unique_EC14 cell division cycle protein 48 homolog EC:3.6.1.15 - -
Sspon.02G0009560-3C Unique_EC14 ras-related protein RABA3 EC:3.6.1.15 - -
Sspon.06G0006520-3C Unique_EC14 cell division cycle protein 48 homolog EC:3.6.1.15 - -
Sspon.07G0001660-2C Unique_EC14 T-complex protein 1 subunit theta EC:3.6.1.15 - -
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Sspon.07G0021630-1B Unique_EC14 Aspartic proteinase A1 EC:3.4.23.1 - -
Sspon.08G0003190-2B Unique_EC14 cysteine protease Mir1 EC:3.4.22 - -
Sspon.06G0016650-1A Unique_EC14 xylanase inhibitor protein 2-like EC:3.2.1.14 - -
Sspon.02G0008310-1T Unique_EC14 UDP-glucose pyrophosphorylase EC:2.7.7.64 - -
Sspon.04G0022540-2D Unique_EC14 pyrophosphate--fructose 6-phosphate 1-phosphotransferase subunit beta EC:2.7.1.90 - -
Sspon.03G0015850-1A Unique_EC14 S-adenosylmethionine synthase 3 EC:2.5.1.6 - -
Sspon.07G0017060-1P Unique_EC14 2-isopropylmalate synthase B EC:2.3.3.17 - -
Sspon.06G0006290-2C Unique_EC14 betaine aldehyde dehydrogenase EC:1.2.1.8 - -
Sspon.01G0052180-1C Unique_EC14 L-ascorbate peroxidase 1, cytosolic EC:1.11.1.5 - -
Sspon.04G0023800-2C Unique_EC14 probable phospholipid hydroperoxide glutathione peroxidase EC:1.11.1 - -
Sspon.03G0036650-1B Unique_EC14 NADP-dependent malic enzyme, chloroplastic EC:1.1.1.38 - -
Sspon.01G0022760-3C Unique_EC14 chlorophyll a-b binding protein, chloroplastic - - -
Sspon.01G0030800-1A Unique_EC14 predicted protein - - -
Sspon.01G0053990-2D Unique_EC14 26S proteasome non-ATPase regulatory subunit 13 homolog B-like - - -
Sspon.02G0019880-2B Unique_EC14 photosystem | reaction center subunit IV A - - -
Sspon.02G0049530-1C Unique_EC14 Histone H4 - B B
Sspon.02G0049990-1C Unique_EC14 ribosomal protein L35A - - -
Sspon.04G0014930-1P Unique_EC14 elongation factor 1-gamma 3 - - -
Sspon.05G0001060-1A Unique_EC14 chlorophyll a-b binding protein CP24 10B, chloroplastic - - -
Sspon.06G0002660-1A Unique_EC14 60S ribosomal protein L17 - - -
Sspon.06G0017490-1A Unique_EC14 Splicing factor U2af large subunit A - - -
Sspon.07G0002040-2B Unique_EC14 chlorophyll a-b binding protein M9, chloroplastic - - -
Sspon.07G0027630-1B Unique_EC14 cytochrome b5 - - -
Sspon.04G0016680-1P DOWN pyrophosphate-energized vacuolar membrane proton pump-like EC:7.1.3.1 0.0001 -1.06
Sspon.01G0025350-1A DOWN plasma membrane ATPase 1 EC:7.1.3.1 0.0000 -3.99
Sspon.02G0032530-2B DOWN Plasma membrane ATPase 4 EC:7.1.3.1 0.0119 -0.77
Sspon.07G0037860-1D DOWN Alanine--tRNA ligase EC6.1.1.7 0.0000 -1.89
Sspon.07G0012950-3C DOWN Histidine--tRNA ligase, cytoplasmic EC:6.1.1.21 0.0021 -0.95
Sspon.05G0012390-2B DOWN glycine--tRNA ligase, mitochondrial 1 EC:6.1.1.14 0.0000 -1.50
Sspon.03G0024450-3C DOWN aspartate--tRNA ligase 2, cytoplasmic-like EC:6.1.1.12 0.0061 -0.78
Sspon.01G0005150-1A DOWN inositol-3-phosphate synthase EC:5.5.1.4 0.0075 -1.36
Sspon.05G0024210-1B DOWN thioredoxin-like protein CXXS1 EC:5.3.4.1 0.0132 -0.78
Sspon.02G0006000-1A DOWN isopentenyl-diphosphate Delta-isomerase | EC:5.3.3.2 0.0001 -0.95
Sspon.02G0046580-2D DOWN xylose isomerase EC:5.3.1.5 0.0273 -0.67
Sspon.08G0008320-2B DOWN reticulon-like protein B2 EC:5.3.1.24 0.0001 -1.48
Sspon.08G0017570-1B DOWN Peptidyl-prolyl cis-trans isomerase, microsomal EC:5.2.1.8 0.0001 -0.52
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Sspon.05G0015870-2B DOWN ATP-dependent (S)-NAD(P)H-hydrate dehydratase EC:5.1.99.6 0.0000 -0.78
Sspon.04G0009830-1P DOWN aldose 1-epimerase EC:5.1.3.3 0.0000 -1.10
Sspon.05G0010010-2B DOWN aldose 1-epimerase EC:5.1.3.3 0.0023 -1.14
Sspon.01G0036320-2D DOWN allene oxide synthase 2 EC:4.2.1.92 0.0065 -0.58
Sspon.02G0036640-2D DOWN putative aconitate hydratase, cytoplasmic EC:4.2.1.3 0.0021 -0.91
Sspon.08G0007950-3C DOWN protein DJ-1 homolog A EC:4.2.1.130 0.0017 -0.65
Sspon.08G0016040-1A DOWN enolase 1 EC:4.2.1.11 0.0001 -0.67
Sspon.01G0027400-1A DOWN glutamate decarboxylase 1 EC:4.1.1.15 0.0003 -1.01
Sspon.05G0010500-1A DOWN glutamate decarboxylase EC:4.1.1.15 0.0009 -1.99
Sspon.06G0021350-1B DOWN glutamate decarboxylase EC:4.1.1.15 0.0046 -0.53
Sspon.07G0011420-1A DOWN NADP-dependent malic enzyme, chloroplastic EC:4.1.1.112 0.0421 -0.56
Sspon.03G0033350-2C DOWN DEAD-box ATP-dependent RNA helicase 15 EC:3.6.4.13 0.0192 -0.69
Sspon.03G0036770-1B DOWN venom phosphodiesterase 2-like EC:3.6.1.9 0.0004 -1.32
Sspon.01G0005550-2B DOWN ADP-ribosylation factor-like protein 8a EC:3.6.1.15 0.0228 -0.90
Sspon.01G0012590-1T DOWN chaperone protein ClpB2, chloroplastic EC:3.6.1.15 0.0001 -1.17
Sspon.01G0051970-1P DOWN heat shock cognate 70 kDa protein 2 EC:3.6.1.15 0.0001 -1.35
Sspon.01G0052010-1C DOWN heat shock cognate 70 kDa protein EC:3.6.1.15 0.0000 -0.93
Sspon.01G0052010-1P DOWN heat shock cognate 70 kDa protein EC:3.6.1.15 0.0000 -2.31
Sspon.02G0036140-1B DOWN 26S proteasome regulatory subunit 4 homolog EC:3.6.1.15 0.0036 -0.71
Sspon.02G0051760-1C DOWN ABC transporter F family member 4 EC:3.6.1.15 0.0119 -0.63
Sspon.03G0010240-1A DOWN GTP-binding nuclear protein Ran-3 EC:3.6.1.15 0.0031 -0.51
Sspon.03G0015810-1A DOWN heat shock cognate 70 kDa protein EC:3.6.1.15 0.0032 -1.42
Sspon.03G0024550-1A DOWN P-loop containing nucleoside triphosphate hydrolase superfamily protein EC:3.6.1.15 0.0098 -0.78
Sspon.03G0024550-1T DOWN P-loop containing nucleoside triphosphate hydrolase superfamily protein EC:3.6.1.15 0.0000 -2.11
Sspon.07G0004060-1A DOWN chaperone protein ClpB1 EC:3.6.1.15 0.0001 -1.27
Sspon.07G0006270-2B DOWN probable mediator of RNA polymerase |l transcription subunit 37c EC:3.6.1.15 0.0001 -0.72
Sspon.07G0011510-1A DOWN Heat shock 70 kDa protein 14 EC:3.6.1.15 0.0029 -0.64
Sspon.07G0022540-1P DOWN chaperone protein ClpB1 EC:3.6.1.15 0.0000 -1.75
Sspon.08G0001270-2B DOWN endoplasmin homolog EC:3.6.1.15 0.0005 -0.55
Sspon.08G0022610-3D DOWN 26S protease regulatory subunit 7A EC:3.6.1.15 0.0012 -0.87
Sspon.07G0007080-2P DOWN Soluble inorganic pyrophosphatase EC:3.6.1.1 0.0001 -1.38
Sspon.04G0016560-1A DOWN Kynurenine formamidase EC:3.5.1.9 0.0012 -0.87
Sspon.04G0016560-2B DOWN Kynurenine formamidase EC:3.5.1.9 0.0001 -0.89
Sspon.02G0040660-1B DOWN proteasome subunit beta type 7-A precursor EC:3.4.99 0.0002 -1.12
Sspon.06G0027590-1B DOWN basic 7S globulin EC:3.4.99 0.0002 -1.03
Sspon.06G0027590-1P DOWN basic 7S globulin EC:3.4.99 0.0001 -0.93
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Sspon.06G0027590-2C DOWN basic 7S globulin EC:3.4.99 0.0001 -1.33
Sspon.01G0004450-1A DOWN proteasome subunit alpha type-6 EC:3.4.99 0.0009 -0.52
Sspon.03G0009670-1P DOWN Aspartic proteinase A1 EC:3.4.23.1 0.0075 -0.83
Sspon.03G0015960-3C DOWN aspartic proteinase-like EC:3.4.23.1 0.0003 -0.89
Sspon.07G0013790-4D DOWN aspartic proteinase EC:3.4.23.1 0.0036 -1.19
Sspon.05G0001300-1P DOWN cysteine protease 1 precursor EC:3.4.22 0.0069 -0.53
Sspon.07G0000930-2B DOWN low-temperature-induced cysteine proteinase EC:3.4.22 0.0115 -0.72
Sspon.03G0028600-1B DOWN cysteine proteinase EP-B 2 EC:3.4.22 0.0253 -0.94
Sspon.01G0001120-1A DOWN subtilisin-like protease SBT1.2 EC:3.4.21.73 0.0004 -1.36
Sspon.08G0000290-1A DOWN Protease 2 EC:3.4.21.73 0.0034 -0.65
Sspon.06G0003790-1P DOWN RHOMBOID-like protein 2 EC:3.4.21.34 0.0073 -0.66
Sspon.02G0007660-2C DOWN Serine carboxypeptidase-like EC:3.4.21 0.0000 -1.50
Sspon.05G0016070-1A DOWN serine carboxypeptidase-like 42 EC:3.4.21 0.0152 -0.66
Sspon.06G0002940-1A DOWN ubiquitin thioesterase otubain-like EC:3.4.19.9 0.0361 -0.50
Sspon.03G0006750-2B DOWN NADP-dependent malic enzyme EC:3.4.17.11 0.0000 -1.27
Sspon.04G0015030-3C DOWN aminopeptidase M1-A EC:3.4.11 0.0004 -0.63
Sspon.06G0021820-1B DOWN aminopeptidase M1-B EC:3.4.11 0.0000 -0.60
Sspon.08G0011590-2B DOWN acyl-peptide hydrolase-like EC:3.4.11 0.0007 -0.69
Sspon.01G0021240-2B DOWN probable serine protease EDA2 EC:3.4.11 0.0149 -0.74
Sspon.01G0021230-1A DOWN probable serine protease EDA2 EC:3.4.11 0.0017 -0.85
Sspon.03G0005630-3C DOWN lysosomal Pro-X carboxypeptidase EC:3.4.11 0.0004 -1.58
Sspon.05G0020400-1P DOWN alpha-L-arabinofuranosidase 1 EC:3.2.1.55 0.0008 -1.07
Sspon.05G0020400-2P DOWN Putative alpha-L-arabinofuranosidase family protein EC:3.2.1.55 0.0212 -0.85
Sspon.05G0020400-3P DOWN alpha-L-arabinofuranosidase 1 EC:3.2.1.55 0.0000 -2.02
Sspon.01G0007650-1A DOWN Beta-hexosaminidase 2 EC:3.2.1.52 0.0007 -0.95
Sspon.05G0008640-1P DOWN Cellulase (glycosyl hydrolase family 5) protein EC:3.2.1.25 0.0000 -1.31
Sspon.06G0014650-1A DOWN alpha-mannosidase At3g26720 EC:3.2.1.24 0.0011 -0.89
Sspon.06G0014650-2C DOWN probable alpha-mannosidase At5g13980 isoform X2 EC:3.2.1.24 0.0079 -0.62
Sspon.07G0029210-1B DOWN Beta-galactosidase 9 EC:3.2.1.23 0.0174 -0.68
Sspon.01G0007600-1A DOWN beta-glucosidase BoGH3B-like EC:3.2.1.21 0.0003 -0.73
Sspon.01G0006300-2B DOWN glucan endo-1,3-beta-glucosidase 3 EC:3.2.1.21 0.0062 -1.08
Sspon.02G0010980-1A DOWN probable glucan endo-1,3-beta-glucosidase A6 EC:3.2.1.21 0.0016 -1.45
Sspon.04G0018590-1A DOWN glucan endo-1,3-beta-glucosidase 6 EC:3.2.1.21 0.0059 -1.30
Sspon.06G0019020-2B DOWN glucan endo-1,3-beta-glucosidase EC:3.2.1.21 0.0009 -1.47
Sspon.06G0019020-3C DOWN glucan endo-1,3-beta-glucosidase-like EC:3.2.1.21 0.0011 -1.10
Sspon.02G0038250-1B DOWN putative endo-1,3(4)-beta-glucanase 2 EC:3.2.1.21 0.0283 -0.54
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Sspon.02G0034650-1B DOWN zeamatin-like protein EC:3.2.1.21 0.0042 -1.62
Sspon.03G0000020-2B DOWN Glucan endo-1,3-beta-glucosidase GlI EC:3.2.1.21 0.0017 -4.66
Sspon.08G0003790-4D DOWN putative alpha-glucosidase EC:3.2.1.20 0.0042 -0.82
Sspon.08G0018720-1B DOWN Glycosyl hydrolase family 31 protein EC:3.2.1.20 0.0065 -1.01
Sspon.07G0008690-1A DOWN mannosylglycoprotein endo-beta-mannosidase EC:3.2.1.152 0.0002 -0.81
Sspon.02G0026790-1A DOWN xylanase inhibitor protein 1 EC:3.2.1.14 0.0057 -2.13
Sspon.02G0041800-1B DOWN xylanase inhibitor protein 1-like EC:3.2.1.14 0.0029 -0.60
Sspon.02G0041800-2C DOWN xylanase inhibitor protein 1-like EC:3.2.1.14 0.0084 -0.79
Sspon.04G0008670-3P DOWN chitinase EC:3.2.1.14 0.0000 -2.36
Sspon.04G0008670-4P DOWN chitinase EC:3.2.1.14 0.0000 -1.29
Sspon.05G0016310-2C DOWN xylanase inhibitor protein 1 EC:3.2.1.14 0.0350 -0.59
Sspon.02G0013220-1P DOWN alpha-amylase isozyme 3D EC:3.2.1.1 0.0000 -1.81
Sspon.02G0013220-2P DOWN alpha-amylase isozyme 3B EC:3.2.1.1 0.0001 -1.93
Sspon.02G0013220-3P DOWN alpha-amylase isozyme 3B EC:3.2.1.1 0.0000 -4.98
Sspon.02G0015350-3C DOWN alpha-amylase type A isozyme EC:3.2.1.1 0.0458 -0.91
Sspon.04G0009330-1P DOWN glycerophosphodiester phosphodiesterase GDPDL3 EC:3.1.4.46 0.0202 -0.50
Sspon.02G0045710-2D DOWN phospholipase D alpha 1 EC:3.14.4 0.0034 -0.61
Sspon.02G0029310-2B DOWN probable inactive purple acid phosphatase 1 EC:3.1.3.2 0.0046 -0.83
Sspon.02G0044310-2C DOWN purple acid phosphatase 2-like EC:3.1.3.2 0.0380 -1.06
Sspon.04G0001910-2B DOWN probable alpha,alpha-trehalose-phosphate synthase [UDP-forming] 11 EC:3.1.3.12 0.0001 -2.31
Sspon.05G0029720-1B DOWN Alba DNA/RNA-binding protein EC:3.1.26.5 0.0020 -0.62
Sspon.01G0038060-1B DOWN hydroxyacylglutathione hydrolase cytoplasmic EC:3.1.2.6 0.0008 -0.99
Sspon.01G0012990-1A DOWN pyruvate, phosphate dikinase 2 isoform X1 EC:2.7.9.1 0.0027 -2.10
Sspon.04G0020320-1A DOWN UTP--glucose-1-phosphate uridylyltransferase EC:2.7.7.64 0.0001 -2.21
Sspon.07G0001370-3D DOWN ADP glucose pyrophosphorylase2 EC:2.7.7.27 0.0129 -1.02
Sspon.08G0004100-1A DOWN phosphoglycerate kinase, cytosolic EC:2.7.2.3 0.0006 -0.53
Sspon.01G0049290-3D DOWN phytochrome C EC:2.7.13.3 0.0006 -1.66
Sspon.01G0011360-3C DOWN serine/threonine-protein kinase SAPK1 EC:2.7.11 0.0018 -1.55
Sspon.02G0006720-1A DOWN calcium-dependent protein kinase EC:2.7.11 0.0021 -1.13
Sspon.04G0017870-1A DOWN SNF1-related protein kinase regulatory subunit gamma-like PV42a EC:2.7.11 0.0000 -2.98
Sspon.04G0017870-2B DOWN SNF1-related protein kinase regulatory subunit gamma-like PV42a EC:2.7.11 0.0000 -2.58
Sspon.07G0011410-3D DOWN hexokinase-7 EC:2.7.1.7 0.0006 -2.30
Sspon.01G0031750-1A DOWN galactokinase EC:2.7.1.6 0.0005 -0.92
Sspon.05G0016160-1A DOWN pyruvate kinase 1, cytosolic EC:2.7.1.40 0.0049 -0.78
Sspon.08G0008980-1A DOWN Uncharacterized conserved protein (UCP030210) EC:2.7.1.33 0.0135 -0.82
Sspon.04G0008080-1A DOWN adenosine kinase 2 EC:2.7.1.20 0.0002 -0.61
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Sspon.02G0002670-1A DOWN xylulose kinase EC:2.7.1.17 0.0006 -0.53
Sspon.05G0009380-4D DOWN ATP-dependent 6-phosphofructokinase 2 EC:2.7.1.11 0.0031 -0.66
Sspon.01G0052770-1P DOWN probable LL-diaminopimelate aminotransferase, chloroplastic EC:2.6.1.83 0.0116 -0.50
Sspon.01G0017210-1A DOWN alanine aminotransferase 2 EC:2.6.1.12 0.0107 -1.33
Sspon.01G0002010-1A DOWN Glutathione S-transferase F11 EC:2.5.1.18 0.0055 -0.85
Sspon.05G0002870-2C DOWN probable glutathione S-transferase GSTU1 EC:2.5.1.18 0.0038 -0.81
Sspon.07G0015180-1A DOWN glutathione S-transferase DHAR2 EC:2.5.1.18 0.0001 -0.62
Sspon.04G0012020-1A DOWN poly [ADP-ribose] polymerase 3 EC:2.4.2.30 0.0272 -1.16
Sspon.04G0012020-2D DOWN poly [ADP-ribose] polymerase 3 EC:2.4.2.30 0.0054 -0.99
Sspon.08G0002570-1T DOWN probable xyloglucan endotransglucosylase/hydrolase protein 23 EC:2.4.1.207 0.0021 -1.32
Sspon.02G0015060-1P DOWN alpha,alpha-trehalose-phosphate synthase [UDP-forming] 6 EC:2.4.1.15 0.0003 -1.84
Sspon.01G0009300-1A DOWN Sucrose synthase 3 EC:2.4.1.13 0.0006 -0.94
Sspon.05G0008290-3C DOWN malate synthase, glyoxysomal EC:2.3.3.9 0.0093 -0.65
Sspon.06G0008900-1A DOWN 3-hydroxyacyl-[acyl-carrier-protein] dehydratase FabZ EC:2.3.1.85 0.0000 -0.54
Sspon.04G0030660-1C DOWN 3-ketoacyl-CoA thiolase 2, peroxisomal-like EC:2.3.1.16 0.0005 -0.84
Sspon.02G0045970-2C DOWN acetyl-CoA acetyltransferase, cytosolic 1-like EC:2.3.1.16 0.0135 -0.67
Sspon.02G0013720-3D DOWN phospholipid:diacylglycerol acyltransferase 1 EC:2.3.1.158 0.0234 -0.59
Sspon.02G0029860-2B DOWN serine hydroxymethyltransferase 4-like EC:2.1.2.1 0.0034 -1.35
Sspon.05G0007380-1A DOWN Grx_C2.2 - glutaredoxin subgroup | EC:1.8.1.7 0.0303 -0.55
Sspon.04G0001210-2C DOWN quinone oxidoreductase PIG3-like EC:1.6.5.5 0.0001 -0.77
Sspon.03G0022700-2B DOWN AChain A, Cytokinin Dehydrogenase 1 EC:1.5.99.12 0.0114 -1.41
Sspon.04G0002100-2B DOWN Lysine-ketoglutarate reductase/saccharopine dehydrogenase1 EC:1.5.1.8 0.0002 -3.19
Sspon.05G0009020-3D DOWN Copper methylamine oxidase EC:1.4.3.21 0.0083 -0.61
Sspon.05G0006050-1A DOWN Glutamate dehydrogenase 2, mitochondrial EC:1.4.1.3 0.0003 -1.44
Sspon.07G0020680-1A DOWN 2-alkenal reductase (NADP(+)-dependent)-like EC:1.3.1.74 0.0277 -0.71
Sspon.04G0003870-1P DOWN pyruvate dehydrogenase E1 component subunit alpha-2, mitochondrial EC:1.2.4.1 0.0040 -0.88
Sspon.01G0029940-1P DOWN Indole-3-acetaldehyde oxidase EC:1.2.3.9 0.0000 -1.76
Sspon.07G0003260-2B DOWN putative aldehyde dehydrogenase MIS1 EC:1.2.1.88 0.0050 -0.51
Sspon.07G0003260-3D DOWN putative aldehyde dehydrogenase MIS1 EC:1.2.1.88 0.0030 -0.52
Sspon.04G0035560-1D DOWN aldehyde dehydrogenase family 2 member B7, mitochondrial-like EC:1.2.1.5 0.0022 -1.01
Sspon.08G0010120-1A DOWN Restorer of fertility2 EC:1.2.15 0.0004 -1.11
Sspon.05G0032150-1C DOWN Peroxygenase 2 EC:1.14.14.18 0.0014 -1.11
Sspon.08G0013010-1A DOWN homogentisate 1,2-dioxygenase EC:1.13.11 0.0000 -1.10
Sspon.02G0033420-1B DOWN 1-Cys peroxiredoxin PER1 EC:1.11.1 0.0012 -0.76
Sspon.04G0021320-1A DOWN catalase isozyme 3 EC:1.11.1 0.0108 -0.56
Sspon.01G0022000-2B DOWN Peroxidase 56 EC:1.11.1 0.0186 -0.50
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Sspon.03G0015020-1A DOWN peroxidase 5-like EC:1.11.1 0.0056 -1.25
Sspon.03G0015020-3C DOWN peroxidase 1 EC:1.11.1 0.0010 -1.60
Sspon.03G0034150-1B DOWN peroxidase 1 EC:1.11.1 0.0003 -0.96
Sspon.04G0014420-1A DOWN peroxidase 70-like EC:1.11.1 0.0224 -1.21
Sspon.04G0014420-2P DOWN peroxidase P7-like EC:1.11.1 0.0379 -0.82
Sspon.05G0036460-1C DOWN peroxidase 4-like isoform X3 EC:1.11.1 0.0017 -1.47
Sspon.07G0012330-1A DOWN peroxidase EC:1.111 0.0316 -0.52
Sspon.07G0016910-2B DOWN peroxidase 4-like EC:1.11.1 0.0063 -1.23
Sspon.07G0032980-1P DOWN peroxidase 2 EC:1.11.1 0.0079 -0.50
Sspon.04G0023800-1B DOWN probable phospholipid hydroperoxide glutathione peroxidase EC:1.111 0.0000 -2.35
Sspon.05G0005600-1A DOWN phospholipid-hydroperoxide glutathione peroxidase EC:1.111 0.0000 -1.05
Sspon.03G0006680-2D DOWN NADP-dependent malic enzyme EC:1.1.1.38 0.0000 -1.08
Sspon.07G0023130-1B DOWN aldose reductase EC:1.1.1.21 0.0103 -1.26
Sspon.05G0010450-1A DOWN deoxymugineic acid synthase 1-D-like EC:1.1.1.21 0.0083 -0.55
Sspon.07G0013660-2B DOWN glucose and ribitol dehydrogenase homolog EC:1.1.1.2 0.0156 -1.37
Sspon.07G0013660-3D DOWN glucose and ribitol dehydrogenase homolog EC:1.1.1.2 0.0020 -1.49
Sspon.02G0002400-1A DOWN 11-beta-hydroxysteroid dehydrogenase 1B EC:1.1.1.146 0.0130 -1.37
Sspon.02G0002410-1A DOWN 11-beta-hydroxysteroid dehydrogenase 1B EC:1.1.1.146 0.0061 -1.39
Sspon.05G0012720-2B DOWN putative metal-nicotianamine transporter YSL5 EC:1.1.1.146 0.0221 -1.83
Sspon.03G0032470-3D DOWN putative aldo-keto reductase 1 EC:1.1.1.122 0.0188 -0.57
Sspon.01G0003390-1A DOWN late embryogenesis abundant protein D-34 - 0.0000 -3.66
Sspon.01G0003390-2B DOWN late embryogenesis abundant protein D-34 - 0.0000 -3.87
Sspon.01G0003890-2B DOWN embryonic protein DC-8 - 0.0000 -1.93
Sspon.01G0007880-1A DOWN 17.9 kDa class | heat shock protein - 0.0053 -0.84
Sspon.01G0008000-1A DOWN pathogenesis-related protein 1 - 0.0157 -0.90
Sspon.01G0008640-1A DOWN late embryogenesis abundant protein 1 - 0.0002 -1.12
Sspon.01G0008640-2B DOWN late embryogenesis abundant protein 1 - 0.0003 -1.26
Sspon.01G0008860-1T DOWN ricin B-like lectin R40G2 - 0.0030 -0.59
Sspon.01G0011020-1A DOWN Non-specific lipid transfer protein-like 1 - 0.0022 -0.57
Sspon.01G0016500-2B DOWN Calcium-binding EF-hand family protein - 0.0001 -1.69
Sspon.01G0021020-1A DOWN low-temperature-induced 65 kDa protein - 0.0000 -2.42
Sspon.01G0021020-2B DOWN low-temperature-induced 65 kDa protein - 0.0000 -1.54
Sspon.01G0021020-3C DOWN low-temperature-induced 65 kDa protein - 0.0000 -2.29
Sspon.01G0026700-1P DOWN SWIB/MDM2 domain containing protein - 0.0018 -1.36
Sspon.01G0026700-3D DOWN SWIB/MDM2 domain containing protein - 0.0344 -1.56
Sspon.01G0032240-2B DOWN Protein TolB - 0.0007 -1.02
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Sspon.01G0035630-1B DOWN Vicilin-like seed storage protein 0.0087 -0.59
Sspon.01G0035630-1P DOWN Vicilin-like seed storage protein 0.0000 -2.26
Sspon.01G0035630-2D DOWN Vicilin-like seed storage protein 0.0051 -0.53
Sspon.01G0038140-1B DOWN vicilin-like seed storage protein At2g28490 0.0004 -2.16
Sspon.01G0038140-2C DOWN Vicilin-like seed storage protein 0.0318 -0.67
Sspon.01G0038520-1B DOWN outer envelope pore protein 16-2, chloroplastic 0.0001 -1.53
Sspon.01G0038980-1B DOWN RNA-binding (RRM/RBD/RNP moatifs) family protein 0.0101 -0.59
Sspon.01G0046430-1B DOWN DUF21 domain-containing protein At2g14520 0.0201 -1.07
Sspon.01G0047030-1B DOWN chemocyanin precursor 0.0119 -1.11
Sspon.01G0047800-1B DOWN calreticulin-like 0.0023 -0.56
Sspon.01G0048030-1B DOWN alpha-expansin 6 precursor 0.0122 -0.58
Sspon.01G0048510-1B DOWN histone H1 0.0312 -0.76
Sspon.01G0048710-1B DOWN globulin-1 S allele-like 0.0025 -0.82
Sspon.01G0053990-1C DOWN 26S proteasome non-ATPase regulatory subunit 13 homolog B-like 0.0020 -1.19
Sspon.01G0054990-1C DOWN predicted protein 0.0007 -1.71
Sspon.01G0055900-1C DOWN methyl-CpG-binding domain-containing protein 11 0.0021 -1.19
Sspon.02G0000790-1T DOWN zinc finger BED domain-containing protein RICESLEEPER 2 0.0135 -0.63
Sspon.02G0008540-3C DOWN Chitin elicitor-binding protein 0.0074 -0.70
Sspon.02G0008920-1A DOWN Thioredoxin superfamily protein 0.0446 -0.93
Sspon.02G0011690-1A DOWN eukaryotic translation initiation factor 3 subunit C 0.0305 -0.58
Sspon.02G0022190-2B DOWN nitrile-specifier protein 5 0.0001 -2.02
Sspon.02G0024200-2B DOWN CSC1-like protein ERD4 0.0079 -1.12
Sspon.02G0027100-1A DOWN GEM-like protein 5 0.0004 -1.24
Sspon.02G0029050-2B DOWN osmotin-like protein 0.0137 -0.58
Sspon.02G0031680-2D DOWN methyl-CpG-binding domain-containing protein 11 0.0014 -0.91
Sspon.02G0031690-4D DOWN methyl binding domain105 0.0002 -1.14
Sspon.02G0040370-1B DOWN hypothetical protein EJB05_26816, partial 0.0004 -1.43
Sspon.02G0041640-1B DOWN chromatin remodeling protein EBS 0.0080 -1.05
Sspon.02G0045430-1B DOWN methyl binding domain105 0.0034 -1.15
Sspon.02G0047360-2D DOWN GDSL esterasel/lipase 0.0000 -1.36
Sspon.02G0053370-1C DOWN methyl-CpG-binding domain-containing protein 11-like 0.0002 -1.14
Sspon.03G0003060-2C DOWN Osmotin-like protein 0.0362 -0.91
Sspon.03G0007240-2D DOWN oil body-associated protein 2B 0.0043 -1.28
Sspon.03G0009270-1A DOWN universal stress protein A-like protein 0.0000 -1.94
Sspon.03G0011640-1A DOWN putative inactive receptor kinase 0.0358 -0.58
Sspon.03G0016170-1A DOWN germin-like protein 1-1 0.0009 -1.14
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Sspon.03G0018250-4D DOWN ricin B-like lectin R40G3 0.0255 -0.62
Sspon.03G0024960-1A DOWN Plasma membrane-associated cation-binding protein 1 0.0217 -1.19
Sspon.03G0028290-1B DOWN cysteine proteinase inhibitor 4-like 0.0057 -0.83
Sspon.03G0028290-2C DOWN cysteine proteinase inhibitor 4-like 0.0003 -1.27
Sspon.03G0029260-1B DOWN Actin-7 0.0298 -1.70
Sspon.03G0029880-1B DOWN succinate dehydrogenase subunit 5, mitochondrial 0.0134 -1.20
Sspon.03G0032050-1B DOWN seed maturation protein PM41 0.0001 -1.84
Sspon.03G0034930-1B DOWN cysteine proteinase inhibitor 12 0.0003 -0.76
Sspon.03G0034930-3D DOWN cysteine proteinase inhibitor 12 0.0001 -0.74
Sspon.03G0040280-1C DOWN pathogenesis-related protein 0.0011 -4.38
Sspon.04G0002970-1A DOWN protein EXORDIUM 0.0102 -0.85
Sspon.04G0002980-1A DOWN protein EXORDIUM 0.0002 -1.52
Sspon.04G0003150-1A DOWN PLAT domain-containing protein 3 0.0015 -1.16
Sspon.04G0005750-4D DOWN 60S ribosomal protein L12 0.0002 -0.75
Sspon.04G0006260-1A DOWN oil body-associated protein 1A 0.0127 -1.20
Sspon.04G0007360-1A DOWN hsp70-Hsp90 organizing protein 0.0004 -1.44
Sspon.04G0007950-1A DOWN aquaporin PIP2-4 0.0000 -1.39
Sspon.04G0007950-1P DOWN aquaporin PIP2-5 0.0001 -2.58
Sspon.04G0008430-1A DOWN Sister chromatid cohesion protein PDS5 B-B 0.0019 -1.11
Sspon.04G0014130-1A DOWN embryonic protein DC-8 0.0000 -2.72
Sspon.04G0014130-2D DOWN embryonic protein DC-8 0.0001 -2.72
Sspon.04G0017070-1A DOWN calmodulin-binding protein 60 B-like 0.0024 -1.10
Sspon.04G0017510-3C DOWN Cullin-associated NEDD8-dissociated protein 1 0.0000 -2.05
Sspon.04G0018190-2B DOWN putative leucine-rich repeat receptor-like kinase 0.0000 -2.58
Sspon.04G0020870-1A DOWN BAG family molecular chaperone regulator 7 0.0474 -0.96
Sspon.04G0026090-1B DOWN late embryogenesis abundant protein D-34-like 0.0004 -3.25
Sspon.04G0026930-2D DOWN predicted protein 0.0017 -1.25
Sspon.05G0000690-1A DOWN stem-specific protein TSJT1 0.0004 -1.22
Sspon.05G0007550-3C DOWN Phosphoenolpyruvate carboxylase family protein 0.0005 -1.17
Sspon.05G0008110-2B DOWN protein HEAT INTOLERANT 4 0.0090 -0.71
Sspon.05G0012960-1A DOWN uncharacterized protein LOC8070821 0.0027 -1.39
Sspon.05G0017040-1A DOWN Chitinase 2 0.0002 -1.07
Sspon.05G0025490-2C DOWN probable plastid-lipid-associated protein 2, chloroplastic 0.0140 -0.81
Sspon.05G0028860-2C DOWN late embryogenesis abundant protein D-34-like 0.0000 -1.91
Sspon.05G0031040-2D DOWN embryonic protein DC-8 0.0015 -0.79
Sspon.05G0038670-1D DOWN seed biotin-containing protein SBP65 0.0000 -2.57
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Sspon.06G0000240-1A DOWN eukaryotic translation initiation factor 6-2 - 0.0068 -0.87
Sspon.06G0000330-2B DOWN 14-3-3-like protein GF14-A - 0.0041 -0.74
Sspon.06G0000420-2B DOWN Protein EXORDIUM-like 2 - 0.0025 -0.91
Sspon.06G0001460-1A DOWN -—-NA--- - 0.0008 -2.03
Sspon.06G0002200-3C DOWN Pumilio homolog 5 - 0.0324 -0.72
Sspon.06G0002660-3D DOWN 60S ribosomal protein L17 - 0.0000 -2.46
Sspon.06G0006110-1A DOWN HMG-Y-related protein A - 0.0164 -0.76
Sspon.06G0006110-2B DOWN HMG-Y-related protein A - 0.0209 -0.78
Sspon.06G0006230-1A DOWN uncharacterized protein LOC8075383 - 0.0001 -1.28
Sspon.06G0010720-2B DOWN ramosa 1 enhancer locus 2 - 0.0359 -0.67
Sspon.06G0013080-2B DOWN KH domain-containing protein - 0.0132 -0.50
Sspon.06G0022750-2C DOWN 11 kDa late embryogenesis abundant protein - 0.0000 -2.57
Sspon.07G0002670-1P DOWN guanine nucleotide-binding protein subunit beta-like protein A - 0.0283 -1.05
Sspon.07G0004740-2B DOWN universal stress protein PHOS32 - 0.0002 -0.53
Sspon.07G0006650-3C DOWN universal stress protein PHOS32 - 0.0007 -0.60
Sspon.07G0006830-3C DOWN phosphoglucan, water dikinase, chloroplastic-like - 0.0001 -1.50
Sspon.07G0006870-1A DOWN 60S acidic ribosomal protein P2B - 0.0000 -0.57
Sspon.07G0007320-4D DOWN Pi starvation-induced protein - 0.0014 -3.43
Sspon.07G0007390-4D DOWN Putative patellin family protein - 0.0001 -0.94
Sspon.07G0009340-2B DOWN dehydrin - 0.0001 -2.44
Sspon.07G0010050-1P DOWN ERBB-3 BINDING PROTEIN 1 - 0.0000 -1.88
Sspon.07G0012310-1A DOWN cysteine-rich repeat secretory protein 55-like - 0.0009 -1.69
Sspon.07G0016180-3D DOWN PHD finger protein ALFIN-LIKE 7 - 0.0294 -0.79
Sspon.07G0023190-1B DOWN UPF0098 protein - 0.0000 -1.51
Sspon.07G0024690-1T DOWN late embryogenesis abundant protein EMB564 - 0.0037 -3.29
Sspon.07G0031390-1C DOWN PLASMODESMATA CALLOSE-BINDING PROTEIN 2 - 0.0373 -0.52
Sspon.08G0009020-1A DOWN UPF0061 protein azo1574 - 0.0135 -0.59
Sspon.08G0009820-1A DOWN binding - 0.0011 -1.96
Sspon.08G0011400-1A DOWN Protein EXORDIUM - 0.0075 -0.57
Sspon.08G0014780-2D DOWN Dehydrin family protein expressed - 0.0004 -2.09
Sspon.08G0016410-1A DOWN histone H1 - 0.0005 -1.42
Sspon.08G0024140-1P DOWN predicted protein - 0.0030 -1.13
Sspon.07G0017570-1A Unique_ECO V-type proton ATPase subunit C EC:7.1.3.1 - -

Sspon.04G0021450-2P Unique_ECO inactive leucine-rich repeat receptor-like serine/threonine-protein kinase At1g60630 EC:3.6.1.15 - -

Sspon.05G0025240-2C Unique_ECO ras-related protein Rab-2-B EC:3.6.1.15 - -

Sspon.05G0015190-4D Unique_ECO arginase 1, mitochondrial EC:3.5.3.11 - -
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Sspon.01G0055530-1C Unique_ECO proteasome subunit alpha type-2 EC:3.4.99 - -
Sspon.03G0022790-1A Unique_ECO mitochondrial-processing peptidase subunit alpha-like EC:3.4.24 - -
Sspon.07G0009150-2B Unique_ECO Lichenase-2 EC:3.2.1.73 - -
Sspon.01G0025920-1A Unique_ECO beta-glucosidase 8 EC:3.2.1.21 - -
Sspon.03G0022800-1P Unique_ECO ATP-dependent 6-phosphofructokinase 6-like EC:2.7.1.11 - -
Sspon.07G0028350-1B Unique_ECO 2-isopropylmalate synthase A EC:2.3.3.17 - -
Unique_ECO dihydrolipoyllysine-residue succinyltransferase component of 2-oxoglutarate dehydrogenase
Sspon.05G0004890-1A — complex EC:2.3.1.61 - -
Sspon.04G0002070-1A Unique_ECO Lysine-ketoglutarate reductase/saccharopine dehydrogenase1 EC:1.5.1.8 - -
Sspon.02G0041560-1B Unique_ECO methylmalonate-semialdehyde dehydrogenase [acylating], mitochondrial EC:1.2.1.27 - -
Sspon.03G0025980-5P Unique_ECO cationic peroxidase SPC4-like EC:1.11.1 - -
Sspon.08G0002660-3C Unique_ECO peroxidase 16 EC:1.11.1 - -
Sspon.03G0003590-3P Unique_ECO Protein RETICULATA-RELATED 5, chloroplastic EC:1.1.1.122 - -
Sspon.02G0001740-1P Unique_ECO histone H2B.1 - - -
Sspon.02G0021520-2B Unique_ECO Protein transport protein SEC13 homolog B - - -
Sspon.02G0049520-2D Unique_ECO histone H4 - - -
Sspon.03G0007740-1A Unique_ECO mitochondrial outer membrane protein porin 4 - - -
Sspon.03G0019770-1P Unique_ECO 16.9 kDa class | heat shock protein 1 - - -
Sspon.03G0022180-2C Unique_ECO eukaryotic translation initiation factor 3 subunit M-like - - -
Sspon.04G0002660-1P Unique_ECO mitochondrial phosphate carrier protein 3, mitochondrial - - -
Sspon.04G0010770-3C Unique_ECO 40S ribosomal protein S14 - - -
Sspon.04G0017510-4D Unique_ECO Cullin-associated NEDD8-dissociated protein 1 - - -
Sspon.05G0007530-2P Unique_ECO polyadenylate-binding protein 2 - - -
Sspon.06G0012450-2B Unique_ECO Programmed cell death protein 4 - - -
Sspon.06G0022230-2C Unique_ECO late embryogenesis abundant protein D-34-like - - -
Sspon.06G0022230-3D Unique_ECO late embryogenesis abundant protein D-34-like - - -
Sspon.03G0014840-1A UNCHANGED pyrophosphate-energized vacuolar membrane proton pump EC:7.1.3.1 0.0038 0.48
Sspon.04G0001360-1A UNCHANGED pyrophosphate-energized vacuolar membrane proton pump EC:7.1.3.1 0.2294 0.22
Sspon.08G0013440-3D UNCHANGED pyrophosphate-energized vacuolar membrane proton pump EC:7.1.3.1 0.0029 0.50
Sspon.02G0041180-2C UNCHANGED V-type proton ATPase subunit G1 EC:7.1.3.1 0.0028 0.23
Sspon.02G0032530-3D UNCHANGED Plasma membrane ATPase 1 EC:7.1.3.1 0.3640 -0.11
Sspon.04G0001490-1P UNCHANGED ATPase 6, plasma membrane-type-like EC:7.1.3.1 0.7230 0.07
Sspon.08G0004920-1A UNCHANGED plasma membrane ATPase 4 EC:7.1.3.1 0.0914 0.67
Sspon.05G0036980-1D UNCHANGED V-type proton ATPase subunit D EC:7.1.3.1 0.3017 0.14
Sspon.03G0009900-1A UNCHANGED V-type proton ATPase subunit E EC:7.1.3.1 0.8415 0.01
Sspon.02G0001340-1A UNCHANGED V-type proton ATPase subunit F EC:7.1.3.1 0.1624 -0.17




Sspon.03G0008800-2B UNCHANGED 65-kDa microtubule-associated protein 3 EC:7.1.3.1 0.6531 -0.05
Sspon.03G0008800-1P UNCHANGED ATP synthase subunit beta, mitochondrial EC:7.1.3.1 0.0031 0.38
Sspon.04G0017180-1P UNCHANGED V-type proton ATPase catalytic subunit A EC:7.1.3.1 0.8545 0.02
Sspon.01G0037280-2C UNCHANGED V-type proton ATPase subunit a3 EC:7.1.3.1 0.4729 -0.09
Sspon.02G0005840-1A UNCHANGED probable V-type proton ATPase subunit H EC:7.1.3.1 0.5132 0.05
Sspon.03G0012320-1A UNCHANGED probable V-type proton ATPase subunit d EC:7.1.3.1 0.2263 -0.11
Sspon.07G0000200-1A UNCHANGED V-type proton ATPase subunit C EC:7.1.3.1 0.5877 -0.19
Sspon.01G0006220-1A UNCHANGED ATP synthase subunit gamma mitochondrial EC:7.1.2.2 0.0585 0.37
Sspon.08G0005280-1P UNCHANGED RNA-binding (RRM/RBD/RNP motifs) family protein EC:7.1.2.2 0.0282 -0.49
Sspon.06G0024090-1B UNCHANGED external alternative NAD(P)H-ubiquinone oxidoreductase B2, mitochondrial-like EC:7.11.2 0.0438 -0.35
Sspon.01G0035440-1B UNCHANGED NADH dehydrogenase [ubiquinone] 1 alpha subcomplex subunit 13-B EC:7.1.1.2 0.0834 0.29
Sspon.01G0042010-1P UNCHANGED probable NADH dehydrogenase [ubiquinone] 1 alpha subcomplex subunit 5, mitochondrial EC:7.1.1.2 0.3141 0.24
Sspon.07G0011920-2B UNCHANGED NADH dehydrogenase [ubiquinone] 1 alpha subcomplex subunit 2 EC:7.1.1.2 0.4527 0.22
Sspon.01G0026900-1A UNCHANGED NADH dehydrogenase [ubiquinone] iron-sulfur protein 1, mitochondrial EC:7.1.1.2 0.9551 -0.01
Sspon.03G0007570-1A UNCHANGED NADH-ubiquinone oxidoreductase 20 kDa subunit EC:7.1.1.2 0.1078 0.52
Sspon.02G0030710-3D UNCHANGED methylcrotonoyl-CoA carboxylase subunit alpha, mitochondrial EC:6.4.1.3 0.5511 -0.06
Sspon.07G0037760-2P UNCHANGED argininosuccinate synthase, chloroplastic EC:6.3.4.5 0.0083 -0.37
Sspon.01G0004170-1A UNCHANGED adenylosuccinate synthetase 1, chloroplastic EC:6.3.4.4 0.3497 -0.38
Sspon.01G0046740-2C UNCHANGED adenylosuccinate synthetase 2, chloroplastic EC:6.3.4.4 0.9850 -0.01
Sspon.02G0037480-2C UNCHANGED formate--tetrahydrofolate ligase EC:6.3.4.3 0.0080 0.30
Sspon.04G0017580-1A UNCHANGED thiosulfate/3-mercaptopyruvate sulfurtransferase 1, mitochondrial EC:6.3.4.15 0.0706 0.36
Sspon.07G0024870-1B UNCHANGED phosphoribosylformylglycinamidine cyclo-ligase, chloroplastic/mitochondrial EC:6.3.4.13 0.2692 0.42
Sspon.01G0026870-1A UNCHANGED glutamine synthetase root isozyme 2 EC:6.3.1.2 0.0220 -0.41
Sspon.04G0004050-1A UNCHANGED glutamine synthetase EC:6.3.1.2 0.5962 -0.03
Sspon.05G0021990-3D UNCHANGED glutamine synthetase, chloroplastic EC:6.3.1.2 0.3276 -0.86
Sspon.02G0004530-1A UNCHANGED succinate--CoA ligase [ADP-forming] subunit alpha, mitochondrial EC:6.2.1.5 0.0501 0.14
Sspon.04G0008180-1P UNCHANGED succinate--CoA ligase [ADP-forming] subunit beta, mitochondrial EC:6.2.1.5 0.4770 0.08
Sspon.02G0000460-1A UNCHANGED ubiquitin-activating enzyme E1 3 isoform X1 EC:6.2.1.45 0.7004 0.09
Sspon.02G0008020-1P UNCHANGED SUMO-activating enzyme subunit 2 EC:6.2.1.45 0.6177 -0.15
Sspon.06G0014320-1A UNCHANGED SUMO-activating enzyme subunit 1A-like EC:6.2.1.45 0.3815 -0.38
Sspon.07G0027970-1B UNCHANGED Ubiquitin-activating enzyme E1 2 EC:6.2.1.45 0.0102 0.30
Sspon.05G0020530-1A UNCHANGED long chain acyl-CoA synthetase 8 EC:6.2.1.3 0.0027 -0.35
Sspon.05G0020530-1T UNCHANGED long chain acyl-CoA synthetase 8 EC:6.2.1.3 0.0012 -0.36
Sspon.06G0010530-4D UNCHANGED valine--tRNA ligase, mitochondrial 1 EC:6.1.1.9 0.1647 0.07
Sspon.02G0037150-2C UNCHANGED Alanine--tRNA ligase EC:6.1.1.7 0.5365 0.08
Sspon.07G0037800-1D UNCHANGED alanine--tRNA ligase EC:6.1.1.7 0.0790 0.24
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Sspon.01G0022650-2B UNCHANGED lysine--tRNA ligase EC:6.1.1.6 0.0014 -0.36
Sspon.04G0011690-1A UNCHANGED isoleucine--tRNA ligase, cytoplasmic EC6.1.1.5 0.1364 0.16
Sspon.01G0024710-1A UNCHANGED threonine--tRNA ligase, mitochondrial 1-like EC:6.1.1.3 0.3723 0.14
Sspon.03G0033880-1B UNCHANGED asparagine--tRNA ligase, cytoplasmic 1 EC:6.1.1.22 0.4678 -0.06
Sspon.07G0012950-4D UNCHANGED histidine--tRNA ligase, cytoplasmic EC:6.1.1.21 0.2401 -0.12
Sspon.06G0001930-3D UNCHANGED phenylalanine--tRNA ligase beta subunit, cytoplasmic EC:6.1.1.20 0.0485 0.39
Sspon.07G0012880-1A UNCHANGED phenylalanine--tRNA ligase beta subunit, cytoplasmic EC:6.1.1.20 0.2379 0.17
Sspon.02G0028120-2B UNCHANGED tryptophan--tRNA ligase, cytoplasmic EC:6.1.1.2 0.0035 0.40
Sspon.07G0012250-1P UNCHANGED Arginine--tRNA ligase chloroplastic/mitochondrial EC:6.1.1.19 0.0351 0.46
Sspon.03G0036610-2D UNCHANGED glutaminyl-tRNA synthetase EC:6.1.1.18 0.0689 -0.38
Sspon.05G0012390-4D UNCHANGED glycine—-tRNA ligase, mitochondrial 1 EC:6.1.1.14 0.0614 0.21
Sspon.06G0002990-1A UNCHANGED glycine—-tRNA ligase, mitochondrial 1 EC:6.1.1.14 0.2252 -0.22
Sspon.06G0002990-2B UNCHANGED glycine—-tRNA ligase, mitochondrial 1 EC:6.1.1.14 0.0948 -0.31
Sspon.03G0024450-2B UNCHANGED Aspartate—-tRNA ligase 2 cytoplasmic EC:6.1.1.12 0.0260 -0.30
Sspon.01G0005410-1A UNCHANGED Serine--tRNA ligase cytoplasmic EC:6.1.1.11 0.0453 0.45
Sspon.06G0011250-1A UNCHANGED tyrosine--tRNA ligase 1, cytoplasmic EC:6.1.1.1 0.4635 -0.23
Sspon.06G0023950-1P UNCHANGED tyrosine--tRNA ligase 1, cytoplasmic EC:6.1.1.1 0.6683 -0.16
Sspon.05G0002120-1A UNCHANGED probable UDP-arabinopyranose mutase 2 isoform X1 EC:5.4.99.30 0.0585 -0.27
Sspon.07G0000790-2C UNCHANGED Pseudouridine synthase family protein EC:5.4.99.27 0.1340 0.38
Sspon.07G0030550-1C UNCHANGED glutamate-1-semialdehyde 2,1-aminomutase, chloroplastic EC:5.4.3.8 0.2092 0.28
Sspon.02G0019370-1A UNCHANGED phosphomannomutase/phosphoglucomutase isoform X1 EC:5.4.2.8 0.7794 -0.06
Sspon.01G0026860-2D UNCHANGED phosphoglucomutase, cytoplasmic 2 EC:5.4.2.2 0.4238 -0.09
Sspon.01G0008890-2B UNCHANGED 2,3-bisphosphoglycerate-independent phosphoglycerate mutase-like EC:5.4.2.1 0.8349 -0.04
Sspon.01G0012880-3C UNCHANGED Allene oxide cyclase, chloroplastic EC:5.3.99.6 0.0192 0.46
Sspon.05G0018140-2C UNCHANGED Dirigent protein 21 EC:5.3.99.6 0.0602 -0.63
Sspon.02G0013570-1A UNCHANGED Protein disulfide isomerase-like 2-3 EC:5.3.4.1 0.0701 -0.36
Sspon.03G0014720-1A UNCHANGED protein disulfide isomerase-like 2-2 EC:5.3.4.1 0.0005 0.42
Sspon.03G0014720-1P UNCHANGED protein disulfide isomerase-like 2-1 EC:5.3.4.1 0.0160 0.25
Sspon.03G0014720-3C UNCHANGED protein disulfide isomerase-like 2-2 EC:5.3.4.1 0.3074 0.11
Sspon.04G0021200-1A UNCHANGED Protein disulfide isomerase-like 1-4 EC:5.3.4.1 0.2614 0.16
Sspon.05G0011220-3D UNCHANGED protein disulfide isomerase-like 5-2 EC:5.3.4.1 0.0323 -0.46
Sspon.05G0017460-1A UNCHANGED protein disulfide-isomerase EC:5.3.4.1 0.0902 -0.27
Sspon.05G0017460-2B UNCHANGED protein disulfide-isomerase EC:5.3.4.1 0.5014 -0.10
Sspon.05G0030670-1B UNCHANGED macrophage migration inhibitory factor homolog isoform X1 EC:5.3.2.1 0.3743 0.16
Sspon.01G0028910-2B UNCHANGED glucose-6-phosphate isomerase, cytosolic EC:5.3.1.9 0.0015 0.49
Sspon.02G0012610-1A UNCHANGED glucose-6-phosphate isomerase 1, chloroplastic EC:5.3.1.9 0.0052 0.46
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Sspon.01G0005520-1A UNCHANGED 408 ribosomal protein S3a EC:5.3.1.6 0.5903 0.07
Sspon.02G0034270-1B UNCHANGED 408 ribosomal protein S3a EC:5.3.1.6 0.0036 -0.38
Sspon.02G0037250-1B UNCHANGED triosephosphate isomerase, chloroplastic EC:5.3.1.1 0.1060 0.26
Sspon.03G0020430-1A UNCHANGED triosephosphate isomerase, cytosolic EC:5.3.1.1 0.0002 0.32
Sspon.01G0037080-1B UNCHANGED 26S proteasome non-ATPase regulatory subunit 4 EC:5.2.1.8 0.1559 0.33
Sspon.03G0005280-3C UNCHANGED USP family protein EC:5.2.1.8 0.0808 0.70
Sspon.04G0011250-1A UNCHANGED Peptidyl-prolyl cis-trans isomerase EC:5.2.1.8 0.1961 -0.11
Sspon.04G0011250-2D UNCHANGED Peptidyl-prolyl cis-trans isomerase EC:5.2.1.8 0.8361 0.02
Sspon.04G0016470-1A UNCHANGED peptidyl-prolyl cis-trans isomerase EC:5.2.1.8 0.4465 -0.10
Sspon.06G0002460-1A UNCHANGED 70 kDa peptidyl-prolyl isomerase EC:5.2.1.8 0.5896 -0.05
Sspon.07G0016410-1A UNCHANGED Photosynthetic NDH subunit of lumenal location 5, chloroplastic EC:5.2.1.8 0.1160 0.35
Sspon.08G0011420-2B UNCHANGED serine/threonine-protein phosphatase 2A activator EC:5.2.1.8 0.1321 -0.69
Sspon.05G0013180-1A UNCHANGED eukaryotic translation initiation factor 3 subunit H EC:5.2.1.12 0.2981 -0.16
Sspon.05G0013190-1A UNCHANGED eukaryotic translation initiation factor 3 subunit H EC:5.2.1.12 0.1122 -0.23
Sspon.01G0037240-3D UNCHANGED 40S ribosomal protein S20-1 EC:5.1.3.6 0.0894 -0.13
Sspon.05G0002010-1A UNCHANGED putative glucose-6-phosphate 1-epimerase EC:5.1.3.15 0.0710 -0.29
Sspon.06G0008490-4D UNCHANGED Galactose mutarotase-like superfamily protein EC:5.1.3.15 0.4066 -0.14
Sspon.06G0009730-1A UNCHANGED lactoylglutathione lyase EC:4.415 0.0028 -0.36
Sspon.07G0010820-2P UNCHANGED probable lactoylglutathione lyase, chloroplastic EC:4.415 0.0240 -0.42
Sspon.01G0049240-1B UNCHANGED protein STRICTOSIDINE SYNTHASE-LIKE 3 EC:4.3.3.2 0.2506 0.19
Sspon.01G0016620-1A UNCHANGED L-Aspartase-like family protein EC:4.3.2.2 0.8557 -0.02
Sspon.01G0008190-1A UNCHANGED argininosuccinate lyase, chloroplastic EC:4.3.2.1 0.3400 0.19
Sspon.02G0009080-1A UNCHANGED 3-dehydroquinate synthase, chloroplastic EC:4.2.3.4 0.2386 0.19
Sspon.03G0008460-1A UNCHANGED threonine synthase, chloroplastic-like EC:4.2.3.1 0.0965 -0.34
Sspon.07G0002850-3C UNCHANGED threonine synthase, chloroplastic EC:4.2.3.1 0.1791 0.54
Sspon.06G0004460-1A UNCHANGED Dihydroxy-acid dehydratase chloroplastic EC:4.21.9 0.3055 0.10
Sspon.01G0002150-1A UNCHANGED putative aconitate hydratase, cytoplasmic EC:4.2.1.3 0.0556 0.49
Sspon.01G0002150-1P UNCHANGED putative aconitate hydratase, cytoplasmic EC:4.2.1.3 0.1891 -0.32
Sspon.05G0015490-1A UNCHANGED Aconitate hydratase 3 mitochondrial EC4.21.3 0.0016 0.41
Sspon.06G0023260-1B UNCHANGED putative aconitate hydratase, cytoplasmic EC:4.21.3 0.0459 0.34
Sspon.01G0009280-1A UNCHANGED fumarate hydratase 1, mitochondrial-like EC:4.21.2 0.1664 0.39
Sspon.05G0001250-1A UNCHANGED protein DJ-1 homolog D EC:4.2.1.130 0.0062 -0.40
Sspon.08G0000450-3C UNCHANGED putative 4-hydroxy-4-methyl-2-oxoglutarate aldolase 2 EC:4.1.3.17 0.1222 0.35
Sspon.03G0018970-1A UNCHANGED fructose-bisphosphate aldolase 3, chloroplastic EC:4.1.2.13 0.3804 0.20
Sspon.04G0012290-2B UNCHANGED fructose-bisphosphate aldolase 1, cytoplasmic EC:4.1.2.13 0.0005 0.43
Sspon.04G0012290-3C UNCHANGED fructose-bisphosphate aldolase 1, cytoplasmic EC:4.1.2.13 0.4535 0.14
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Sspon.03G0015230-1A UNCHANGED UDP-glucuronic acid decarboxylase 4 EC:4.1.1.35 0.1904 0.27
Sspon.03G0031100-1B UNCHANGED phosphoenolpyruvate carboxylase, housekeeping isozyme EC:4.1.1.31 0.9724 0.02
Sspon.04G0014380-1A UNCHANGED Phosphoenolpyruvate carboxylase isoform 1 EC:4.1.1.31 0.0101 0.16
Sspon.04G0014380-2C UNCHANGED phosphoenolpyruvate carboxylase 1 EC:4.1.1.31 0.5852 0.14
Sspon.06G0007310-4D UNCHANGED Phosphoenolpyruvate carboxylase 2 EC:4.1.1.31 0.0753 -1.87
Sspon.03G0027870-1B UNCHANGED uridine 5'-monophosphate synthase EC:4.1.1.23 0.2871 0.16
Sspon.07G0018540-2B UNCHANGED probable diaminopimelate decarboxylase, chloroplastic EC:4.1.1.20 0.9203 -0.01
Sspon.03G0015920-1A UNCHANGED Thiamine pyrophosphate enzyme, C-terminal TPP-binding EC:4.1.1.1 0.0425 0.15
Sspon.04G0015770-1A UNCHANGED fumarylacetoacetase EC:3.7.1.2 0.0325 0.37
Sspon.04G0015770-2C UNCHANGED fumarylacetoacetase EC:3.7.1.2 0.7846 0.03
Sspon.03G0000450-2C UNCHANGED Dynamin-related protein 3A EC:3.6.5.5 0.0854 0.47
Sspon.07G0004050-1P UNCHANGED vesicle-fusing ATPase EC:3.6.4.6 0.6768 0.09
Sspon.02G0022630-1A UNCHANGED DEAD-box ATP-dependent RNA helicase 52B-like EC:3.6.4.13 0.3127 0.20
Sspon.01G0003180-1A UNCHANGED DEAD-box ATP-dependent RNA helicase 38 EC:3.6.4.13 0.7549 0.06
Sspon.01G0030530-2D UNCHANGED DEAD-box ATP-dependent RNA helicase 37 EC:3.6.4.13 0.6374 0.09
Sspon.04G0018470-1A UNCHANGED Eukaryotic initiation factor 4A-6 EC:3.6.4.13 0.0217 -0.34
Sspon.04G0018470-1P UNCHANGED eukaryotic initiation factor 4A-3 EC:3.6.4.13 0.0023 0.34
Sspon.04G0018470-2B UNCHANGED eukaryotic initiation factor 4A-3 EC:3.6.4.13 0.0361 0.21
Sspon.06G0016530-1P UNCHANGED DEAD-box ATP-dependent RNA helicase 37-like EC:3.6.4.13 0.4822 0.14
Sspon.07G0000580-3C UNCHANGED DEAD-box ATP-dependent RNA helicase 15 EC:3.6.4.13 0.5795 -0.06
Sspon.01G0042430-1B UNCHANGED methylenetetrahydrofolate reductase 1 EC:3.6.4.12 0.4641 0.11
Sspon.02G0047490-2D UNCHANGED ruvB-like 2 EC:3.6.4.12 0.2659 0.19
Sspon.03G0003410-1A UNCHANGED ruvB-like protein 1 EC:3.6.4.12 0.3155 -0.18
Sspon.01G0008600-1A UNCHANGED 14 kDa zinc-binding protein EC:3.6.2.1 0.3298 0.20
Sspon.05G0020680-3P UNCHANGED probable apyrase 3 EC:3.6.1.5 0.0611 0.46
Sspon.01G0001060-2B UNCHANGED T-complex protein 1 subunit delta EC:3.6.1.15 0.4474 0.08
Sspon.01G0002980-1A UNCHANGED cell division cycle protein 48 homolog EC:3.6.1.15 0.1136 -0.27
Sspon.01G0006140-1A UNCHANGED 26S proteasome regulatory subunit 6B homolog EC:3.6.1.15 0.0975 -0.16
Sspon.01G0010410-2P UNCHANGED chaperonin EC:3.6.1.15 0.0096 0.36
Sspon.01G0019080-2P UNCHANGED Chaperonin CPN60-2, mitochondrial EC:3.6.1.15 0.7387 -0.03
Sspon.01G0021730-2B UNCHANGED heat shock 70 kDa protein, mitochondrial-like EC:3.6.1.15 0.4082 0.11
Sspon.01G0025470-2B UNCHANGED stromal 70 kDa heat shock-related protein, chloroplastic EC:3.6.1.15 0.7827 -0.03
Sspon.01G0032430-1P UNCHANGED Ras-related protein RABA2a EC:3.6.1.15 0.1051 -0.60
Sspon.01G0032950-1A UNCHANGED elongation factor Tu, mitochondrial EC:3.6.1.15 0.7229 0.17
Sspon.01G0033710-1A UNCHANGED ruBisCO large subunit-binding protein subunit alpha EC:3.6.1.15 0.0244 0.35
Sspon.01G0036530-1P UNCHANGED ABC transporter E family member 2 EC:3.6.1.15 0.0021 0.40
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Sspon.01G0045230-2C UNCHANGED tubulin beta-3 chain EC:3.6.1.15 0.1119 -0.43
Sspon.01G0047700-1P UNCHANGED elongation factor 2 EC:3.6.1.15 0.0429 0.18
Sspon.01G0047980-1B UNCHANGED ras-related protein Rab11C EC:3.6.1.15 0.0024 0.44
Sspon.01G0051980-1C UNCHANGED putative mediator of RNA polymerase |l transcription subunit 37¢ EC:3.6.1.15 0.0659 -0.46
Sspon.01G0051980-1P UNCHANGED heat shock cognate 70 kDa protein EC:3.6.1.15 0.2142 -0.54
Sspon.02G0000500-2D UNCHANGED 26S proteasome regulatory subunit 4 homolog EC:3.6.1.15 0.1581 0.16
Sspon.02G0000500-2P UNCHANGED 26S proteasome regulatory subunit 4 homolog EC:3.6.1.15 0.0132 -0.47
Sspon.02G0004590-1A UNCHANGED alpha-tubulin EC:3.6.1.15 0.0064 0.45
Sspon.02G0005080-2P UNCHANGED eukaryotic translation initiation factor 2 subunit gamma EC:3.6.1.15 0.2651 0.11
Sspon.02G0005260-1A UNCHANGED elongation factor 1-alpha EC:3.6.1.15 0.4964 0.13
Sspon.02G0008140-1A UNCHANGED elongation factor 1-alpha EC:3.6.1.15 0.4187 0.10
Sspon.02G0011960-3C UNCHANGED Heat shock protein 81-1 EC:3.6.1.15 0.2167 0.13
Sspon.02G0011960-4D UNCHANGED Heat shock protein 90-2 EC:3.6.1.15 0.1125 0.39
Sspon.02G0011980-1A UNCHANGED Heat shock protein Hsp90 EC:3.6.1.15 0.2238 -0.21
Sspon.02G0013930-3C UNCHANGED heat shock 70 kDa protein, mitochondrial EC:3.6.1.15 0.0008 0.49
Sspon.02G0020990-2B UNCHANGED ras-related protein RABA2a EC:3.6.1.15 0.7038 0.20
Sspon.02G0025520-4D UNCHANGED T-complex protein 1 subunit epsilon EC:3.6.1.15 0.1110 0.50
Sspon.02G0029090-3C UNCHANGED probable mediator of RNA polymerase Il transcription subunit 37¢ EC:3.6.1.15 0.0289 0.39
Sspon.03G0004860-1A UNCHANGED ras-related protein RIC1 EC:3.6.1.15 0.4440 0.10
Sspon.03G0007460-1A UNCHANGED elongation factor 2 EC:3.6.1.15 0.9734 0.00
Sspon.03G0009350-4D UNCHANGED ras-related protein RABA1f EC:3.6.1.15 0.6216 -0.12
Sspon.03G0017510-1A UNCHANGED GTP-binding protein SAR1A EC:3.6.1.15 0.0439 -0.48
Sspon.03G0033360-1B UNCHANGED probable anion transporter 4, chloroplastic EC:3.6.1.15 0.5739 0.12
Sspon.03G0039270-1C UNCHANGED putative ubiquitin EC:3.6.1.15 0.0000 0.47
Sspon.04G0001300-1A UNCHANGED 26S proteasome regulatory subunit 6A homolog EC:3.6.1.15 0.0108 -0.38
Sspon.04G0007070-2C UNCHANGED GTP-binding protein YPTM2 EC:3.6.1.15 0.0896 -0.54
Sspon.04G0009080-1A UNCHANGED elongation factor Tu, chloroplastic EC:3.6.1.15 0.0571 0.23
Sspon.04G0013530-2D UNCHANGED T-complex protein 1 subunit eta EC:3.6.1.15 0.0069 0.48
Sspon.04G0015330-1A UNCHANGED 26S proteasome regulatory subunit 8 homolog A EC:3.6.1.15 0.1257 -0.26
Sspon.04G0015600-2C UNCHANGED 26S proteasome regulatory subunit S10B homolog B EC:3.6.1.15 0.0671 -0.28
Sspon.04G0016830-2C UNCHANGED chaperone protein ClpB3, mitochondrial EC:3.6.1.15 0.1606 -0.30
Sspon.04G0021090-1A UNCHANGED RuBisCO large subunit-binding protein subunit beta, chloroplastic EC:3.6.1.15 0.3154 -0.16
Sspon.04G0021340-4D UNCHANGED Luminal-binding protein 2 EC:3.6.1.15 0.1743 -0.18
Sspon.04G0026340-1B UNCHANGED 26S protease regulatory subunit 7A EC:3.6.1.15 0.1277 -0.20
Sspon.05G0026250-1B UNCHANGED putative mediator of RNA polymerase |l transcription subunit 37¢ EC:3.6.1.15 0.0000 0.40
Sspon.05G0027020-1B UNCHANGED eukaryotic peptide chain release factor GTP-binding subunit ERF3A EC:3.6.1.15 0.0058 0.49
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Sspon.05G0027020-1P UNCHANGED eukaryotic peptide chain release factor GTP-binding subunit ERF3A EC:3.6.1.15 0.3716 0.13
Sspon.05G0027810-1B UNCHANGED heat shock protein 82 EC:3.6.1.15 0.8367 0.02
Sspon.06G0000530-2B UNCHANGED heat shock protein 90-5, chloroplastic-like EC:3.6.1.15 0.6589 -0.11
Sspon.06G0002420-3C UNCHANGED ras-related protein RABA5c EC:3.6.1.15 0.0099 0.31
Sspon.06G0009570-2B UNCHANGED Obg-like ATPase 1 EC:3.6.1.15 0.1187 0.14
Sspon.06G0009580-1A UNCHANGED Obg-like ATPase 1 EC:3.6.1.15 0.9639 0.00
Sspon.06G0032050-1C UNCHANGED T-complex protein 1 subunit theta EC:3.6.1.15 0.0467 0.48
Sspon.07G0001630-1A UNCHANGED GTP-binding nuclear protein Ran-2 EC:3.6.1.15 0.0134 0.30
Sspon.07G0001660-1A UNCHANGED T-complex protein 1 subunit theta EC:3.6.1.15 0.3712 0.15
Sspon.07G0002130-2B UNCHANGED Guanylate-binding family protein EC:3.6.1.15 0.9915 0.00
Sspon.07G0002130-3C UNCHANGED Guanylate-binding family protein EC:3.6.1.15 0.0716 -0.48
Sspon.07G0003200-2B UNCHANGED Nucleosome assembly protein 1 EC:3.6.1.15 0.2758 0.17
Sspon.07G0004190-1A UNCHANGED Ras-related protein Rab7 EC:3.6.1.15 0.0911 0.24
Sspon.07G0006270-4D UNCHANGED heat shock 70 kDa protein EC:3.6.1.15 0.2047 0.08
Sspon.07G0009240-1A UNCHANGED elongation factor 1-alpha EC:3.6.1.15 0.1083 0.15
Sspon.07G0011510-1P UNCHANGED Heat shock 70 kDa protein 14 EC:3.6.1.15 0.8777 -0.02
Sspon.07G0011510-2B UNCHANGED Heat shock 70 kDa protein 14 EC:3.6.1.15 0.7272 0.05
Sspon.07G0011520-1A UNCHANGED Heat shock protein 4 EC:3.6.1.15 0.0438 0.17
Sspon.08G0001270-1A UNCHANGED endoplasmin homolog EC:3.6.1.15 0.0003 -0.48
Sspon.08G0001270-3C UNCHANGED endoplasmin homolog EC:3.6.1.15 0.0364 0.33
Sspon.08G0006120-1A UNCHANGED 26S protease regulatory subunit S10B homolog B EC:3.6.1.15 0.2958 -0.15
Sspon.08G0007220-1A UNCHANGED T-complex protein 1 subunit epsilon EC:3.6.1.15 0.1928 0.43
Sspon.08G0014990-2B UNCHANGED nucleosome assembly protein 1;1 EC:3.6.1.15 0.1329 0.18
Sspon.08G0018850-2C UNCHANGED tubulin beta chain EC:3.6.1.15 0.0357 0.42
Sspon.08G0022500-3D UNCHANGED auxin response factor 16 isoform X1 EC:3.6.1.15 0.0650 0.39
Sspon.08G0024130-1B UNCHANGED ruBisCO large subunit-binding protein subunit beta, chloroplastic EC:3.6.1.15 0.0003 0.47
Sspon.08G0026320-1C UNCHANGED GTP-binding nuclear protein Ran-3 EC:3.6.1.15 0.1371 -0.79
Sspon.02G0006700-1A UNCHANGED Reactive Intermediate Deaminase A, chloroplastic EC:3.5.99.10 0.6301 0.14
Sspon.02G0006700-2C UNCHANGED Reactive Intermediate Deaminase A, chloroplastic EC:3.5.99.10 0.0583 -0.69
Sspon.07G0012940-1A UNCHANGED bifunctional protein FolD 2 EC:3.5.4.9 0.2298 0.18
Sspon.05G0015190-2B UNCHANGED arginase 1, mitochondrial EC:3.5.3.11 0.0264 0.20
Sspon.02G0007510-1A UNCHANGED beta-ureidopropionase EC:3.5.1.6 0.7521 0.02
Sspon.03G0030930-1B UNCHANGED Pentatricopeptide (PPR) repeat protein-like EC:3.5.1.49 0.5259 0.21
Sspon.01G0051030-1C UNCHANGED omega-amidase, chloroplastic EC:3.5.1.3 0.6614 0.04
Sspon.01G0038840-2D UNCHANGED imidazole glycerol phosphate synthase hisHF, chloroplastic EC:3.5.1.2 0.0887 0.25
Sspon.04G0005910-2B UNCHANGED acetylornithine deacetylase EC:3.5.1.16 0.0022 -0.43
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Sspon.04G0005910-3D UNCHANGED acetylornithine deacetylase EC:3.5.1.16 0.1264 0.17
Sspon.06G0019680-2D UNCHANGED aminoacylase-1 EC:3.5.1.14 0.0723 -0.72
Sspon.04G0018460-2C UNCHANGED 26S proteasome non-ATPase regulatory subunit 2 homolog A EC:3.4.99 0.8774 -0.01
Sspon.05G0037440-1D UNCHANGED 26S proteasome non-ATPase regulatory subunit 1 homolog A-like isoform X2 EC:3.4.99 0.0330 -0.29
Sspon.04G0004530-2D UNCHANGED aspartyl protease family protein At5g10770 EC:3.4.99 0.8133 -0.11
Sspon.04G0015680-1A UNCHANGED DNA damage-inducible protein 1 EC:3.4.99 0.6575 0.05
Sspon.04G0029110-1B UNCHANGED proteasome subunit alpha type-1 EC:3.4.99 0.0487 -0.36
Sspon.01G0002910-3C UNCHANGED proteasome subunit alpha type-5 EC:3.4.99 0.4602 -0.07
Sspon.01G0025420-1A UNCHANGED proteasome subunit beta type-2 EC:3.4.99 0.1074 -0.19
Sspon.02G0002320-1P UNCHANGED Proteasome subunit alpha type-3 EC:3.4.99 0.5122 -0.06
Sspon.02G0010910-1A UNCHANGED proteasome subunit beta type-1 EC:3.4.99 0.5181 -0.08
Sspon.02G0048980-2D UNCHANGED proteasome subunit beta type-4 EC:3.4.99 0.0701 -0.38
Sspon.03G0030170-1B UNCHANGED proteasome subunit alpha type-3 EC:3.4.99 0.0770 -0.19
Sspon.04G0007750-1A UNCHANGED proteasome subunit alpha type-2 EC:3.4.99 0.4157 0.08
Sspon.04G0016800-1A UNCHANGED Proteasome subunit beta type-3 EC:3.4.99 0.0186 0.32
Sspon.04G0016800-4D UNCHANGED proteasome subunit beta type-3 EC:3.4.99 0.8694 0.03
Sspon.06G0002600-1P UNCHANGED proteasome subunit beta type-1-like EC:3.4.99 0.1042 0.14
Sspon.06G0003910-1A UNCHANGED proteasome subunit alpha type-7-A EC:3.4.99 0.0408 0.19
Sspon.06G0003910-1P UNCHANGED proteasome subunit alpha type-7-B EC:3.4.99 0.0049 -0.36
Sspon.06G0003910-2B UNCHANGED proteasome subunit alpha type-7-A EC:3.4.99 0.4856 -0.06
Sspon.08G0005160-3D UNCHANGED proteasome subunit beta type-3 EC:3.4.99 0.0580 0.33
Sspon.08G0013780-1A UNCHANGED proteasome subunit alpha type-4-2 EC:3.4.99 0.0921 -0.17
Sspon.08G0014730-1P UNCHANGED proteasome subunit beta type-5-A EC:3.4.99 0.0551 -0.26
Sspon.08G0015870-1A UNCHANGED Proteasome subunit beta type-6 EC:3.4.99 0.1607 -0.20
Sspon.08G0024390-1B UNCHANGED proteasome subunit beta type 7-A precursor EC:3.4.99 0.1466 -0.31
Sspon.01G0006110-1A UNCHANGED probable mitochondrial-processing peptidase subunit beta, mitochondrial EC:3.4.24.70 0.0135 0.36
Sspon.03G0012830-2B UNCHANGED ATP-dependent zinc metalloprotease FTSH 5, mitochondrial EC:3.4.24.61 0.5238 0.24
Sspon.04G0002780-1A UNCHANGED presequence protease 1, chloroplastic/mitochondrial EC:3.4.24.61 0.0448 -0.33
Sspon.07G0003890-1A UNCHANGED mitochondrial-processing peptidase subunit alpha-like EC:3.4.24 0.2188 0.27
Sspon.01G0048710-2D UNCHANGED globulin-1 S allele-like EC:3.4.24 0.1710 -0.31
Sspon.04G0021470-1P UNCHANGED probable cytosolic oligopeptidase A EC:3.4.24 0.6074 0.08
Sspon.01G0004730-3D UNCHANGED aspartyl protease 25 EC:3.4.23.1 0.2162 0.42
Sspon.03G0009670-3D UNCHANGED aspartic proteinase oryzasin-1-like EC:3.4.23.1 0.3808 -0.11
Sspon.03G0034520-1T UNCHANGED putative L-cysteine desulfhydrase 1 EC:3.4.23.1 0.5910 0.11
Sspon.03G0022020-1P UNCHANGED ubiquitin carboxyl-terminal hydrolase 14 EC:3.4.22 0.0997 -0.20
Sspon.02G0036590-1B UNCHANGED Cathepsin B-like protease 2 EC:3.4.22 0.3293 0.14
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Sspon.04G0007370-2D UNCHANGED Vacuolar processing enzyme 1 EC:3.4.22 0.2290 -0.39
Sspon.05G0002290-2B UNCHANGED oryzain alpha chain EC:3.4.22 0.2342 0.35
Sspon.02G0042210-1B UNCHANGED Ubiquitin carboxyl-terminal hydrolase 13 EC:3.4.22 0.5569 0.09
Sspon.01G0048630-1P UNCHANGED cysteine proteinase EP-B 2 EC:3.4.22 0.4508 0.21
Sspon.04G0012410-2C UNCHANGED cysteine proteinase 1 EC:3.4.22 0.0533 -0.53
Sspon.05G0020020-1P UNCHANGED putative calcium-binding protein CML49 EC:3.4.22 0.7143 0.09
Sspon.05G0020020-1T UNCHANGED putative calcium-binding protein CML49 EC:3.4.22 0.1091 0.40
Sspon.08G0003190-4D UNCHANGED Oryzain alpha chain EC:3.4.22 0.4469 0.20
Sspon.04G0007720-1P UNCHANGED ATP-dependent Clp protease proteolytic subunit EC:3.4.21.73 0.1522 0.22
Sspon.04G0006800-2B UNCHANGED | tripeptidyl-peptidase 2 EC:3.4.21.34 0.0445 -0.23
Sspon.04G0018460-1A UNCHANGED 26S proteasome non-ATPase regulatory subunit 2 homolog A EC:3.4.21.34 0.9902 0.00
Sspon.02G0007660-3D UNCHANGED serine carboxypeptidase-like EC:3.4.21 0.3794 0.19
Sspon.03G0013410-1A UNCHANGED ubiquitin carboxyl-terminal hydrolase 6 EC:3.4.19.9 0.0306 0.40
Sspon.03G0013410-2B UNCHANGED ubiquitin carboxyl-terminal hydrolase 6 EC:3.4.19.9 0.5237 -0.09
Sspon.03G0016950-2B UNCHANGED 26S proteasome non-ATPase regulatory subunit 14 homolog EC:3.4.19.9 0.2049 -0.21
Sspon.07G0000910-1A UNCHANGED Thioredoxin H-type EC:3.4.19.9 0.0056 -0.34
Sspon.01G0031190-1A UNCHANGED leukotriene A-4 hydrolase homolog EC:3.4.11 0.1026 -0.30
Sspon.01G0062210-1D UNCHANGED leukotriene A-4 hydrolase homolog EC:3.4.11 0.0241 -0.50
Sspon.04G0015030-1A UNCHANGED aminopeptidase M1-A EC:3.4.11 0.5939 0.10
Sspon.04G0015030-4D UNCHANGED aminopeptidase M1-A EC:3.4.11 0.0037 -0.46
Sspon.06G0015030-1A UNCHANGED aminopeptidase P1 EC:3.4.11 0.4175 0.17
Sspon.06G0015030-2B UNCHANGED aminopeptidase P1 EC:3.4.11 0.1268 0.30
Sspon.08G0011600-1A UNCHANGED alpha/beta-Hydrolases superfamily protein EC:3.4.11 0.0691 -0.96
Sspon.08G0011650-1A UNCHANGED Dipeptidyl peptidase family member 6 EC:3.4.11 0.0321 0.30
Sspon.04G0001610-1A UNCHANGED leucine aminopeptidase 2, chloroplastic EC:3.4.11 0.4188 -0.09
Sspon.04G0001610-2C UNCHANGED leucine aminopeptidase 2, chloroplastic EC:3.4.11 0.0098 0.29
Sspon.06G0013840-1A UNCHANGED Adenosylhomocysteinase EC:3.3.1.1 0.0123 0.31
Sspon.05G0020400-1A UNCHANGED Putative alpha-L-arabinofuranosidase family protein EC:3.2.1.55 0.8727 0.03
Sspon.08G0003790-3C UNCHANGED putative alpha-glucosidase EC:3.2.1.20 0.9038 -0.03
Sspon.05G0016310-1A UNCHANGED xylanase inhibitor protein 1 EC:3.2.1.14 0.8565 0.05
Sspon.05G0016310-1P UNCHANGED xylanase inhibitor protein 1 EC:3.2.1.14 0.1115 0.44
Sspon.06G0016650-1T UNCHANGED xylanase inhibitor protein 2-like EC:3.2.1.14 0.1493 -0.59
Sspon.06G0035380-1D UNCHANGED xylanase inhibitor protein 2-like EC:3.2.1.14 0.3460 0.36
Sspon.03G0018780-1A UNCHANGED beta-glucosidase 1 EC:3.2.1.117 0.5629 0.10
Sspon.02G0013220-1T UNCHANGED alpha-amylase isozyme 3C EC:3.2.1.1 0.7825 0.11
Sspon.04G0031260-1C UNCHANGED alpha-amylase type B isozyme-like EC:3.2.1.1 0.1718 0.25
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Sspon.04G0031260-2D UNCHANGED alpha-amylase type B isozyme-like EC:3.2.1.1 0.0949 0.64
Sspon.01G0024940-3D UNCHANGED UDP-sulfoquinovose synthase, chloroplastic EC:3.13.1.1 0.7720 0.05
Sspon.04G0009330-2B UNCHANGED glycerophosphodiester phosphodiesterase GDPDL3 EC:3.1.4.46 0.0290 -0.47
Sspon.02G0045710-1B UNCHANGED phospholipase D alpha 1 EC:3.1.4.4 0.1113 0.27
Sspon.03G0021880-1A UNCHANGED phospholipase D alpha 1 EC:3.1.4.4 0.0705 0.22
Sspon.03G0021880-2B UNCHANGED phospholipase D alpha 1 EC:3.1.4.4 0.2825 -0.23
Sspon.03G0021880-4D UNCHANGED phospholipase D alpha 1 EC:3.1.4.4 0.0117 -0.42
Sspon.01G0063130-1D UNCHANGED protein NUCLEAR FUSION DEFECTIVE 2 EC:3.1.30 0.0719 -0.99
Sspon.01G0063130-1P UNCHANGED protein NUCLEAR FUSION DEFECTIVE 2 EC:3.1.30 0.1256 -0.50
Sspon.01G0026910-1A UNCHANGED exportin-2 EC:3.1.30 0.6253 0.06
Sspon.02G0007500-1A UNCHANGED probable inactive purple acid phosphatase 1 EC:3.1.3.2 0.0511 0.54
Sspon.02G0029300-3D UNCHANGED probable inactive purple acid phosphatase 1 EC:3.1.3.2 0.5297 0.17
Sspon.01G0003870-1A UNCHANGED Serine/threonine-protein phosphatase PP2A-4 catalytic subunit EC:3.1.3.16 0.8833 -0.19
Sspon.01G0003870-4D UNCHANGED serine/threonine-protein phosphatase PP2A-4 catalytic subunit-like EC:3.1.3.16 0.2014 0.18
Sspon.01G0030520-1P UNCHANGED serine/threonine-protein phosphatase PP2A-2 catalytic subunit EC:3.1.3.16 0.0329 0.44
Sspon.03G0009580-1A UNCHANGED eukaryotic translation initiation factor 3 subunit D-like EC:3.1.3.16 0.4150 0.09
Sspon.08G0006290-2B UNCHANGED Serine/threonine-protein phosphatase 2A 65 kDa regulatory subunit A beta isoform EC:3.1.3.16 0.0438 0.27
Sspon.08G0006940-1A UNCHANGED serine/threonine-protein phosphatase PP2A-1 catalytic subunit EC:3.1.3.16 0.7711 -0.04
Sspon.08G0016530-2B UNCHANGED Serine/threonine-protein phosphatase 2A 65 kDa regulatory subunit A beta isoform EC:3.1.3.16 0.4396 -0.10
Sspon.08G0006670-1A UNCHANGED 3-hydroxyisobutyryl-CoA hydrolase-like protein 3 mitochondrial EC:3.1.24 0.3127 -0.20
Sspon.08G0028780-1D UNCHANGED 3-hydroxyisobutyryl-CoA hydrolase-like protein 3, mitochondrial isoform X2 EC:3.1.24 0.5354 -0.08
Sspon.03G0026970-3D UNCHANGED S-formylglutathione hydrolase EC:3.1.2.12 0.6924 0.06
Sspon.03G0013850-1P UNCHANGED protein usf EC:3.1.1.45 0.4514 -0.08
Sspon.03G0013850-2B UNCHANGED protein usf EC:3.1.1.45 0.9362 -0.01
Sspon.07G0008450-3C UNCHANGED alpha/beta-Hydrolases superfamily protein EC:3.1.1.45 0.0570 -0.23
Sspon.07G0012320-1A UNCHANGED phospholipase A1-Il 7 EC:3.1.1.32 0.1630 0.35
Sspon.02G0009630-1A UNCHANGED probable 6-phosphogluconolactonase 4, chloroplastic EC:3.1.1.31 0.5969 0.06
Sspon.02G0052850-1C UNCHANGED patatin-like protein 1 EC:3.1.1.23 0.5307 0.15
Sspon.02G0030830-4D UNCHANGED thiosulfate/3-mercaptopyruvate sulfurtransferase 2 isoform X1 EC:2.8.1.2 0.1376 0.21
Sspon.08G0014030-1A UNCHANGED Proline iminopeptidase EC:2.8.1.1 0.0033 -0.32
Sspon.03G0007150-2C UNCHANGED protein STICHEL-like 3 EC:2.7.7.7 0.3688 -0.17
Sspon.02G0008310-2B UNCHANGED UDP-glucose pyrophosphorylase EC:2.7.7.64 0.3889 -0.08
Sspon.02G0017170-3D UNCHANGED ADP-glucose pyrophosphorylase small subunit EC:2.7.7.27 0.2310 0.62
Sspon.01G0001840-1A UNCHANGED probable mannose-1-phosphate guanylyltransferase 1 EC:2.7.7.27 0.8458 0.04
Sspon.08G0002150-2B UNCHANGED UDP-sugar pyrophosphorylase EC:2.7.7.23 0.7640 0.08
Sspon.04G0004930-2B UNCHANGED Ribose-phosphate pyrophosphokinase 4 EC:2.7.6.1 0.0727 0.30
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Sspon.01G0014210-1A UNCHANGED nucleoside diphosphate kinase 1 EC:2.7.4.6 0.2702 0.14
Sspon.06G0010370-2P UNCHANGED adenylate kinase 4 EC:2.7.4.4 0.0406 0.34
Sspon.03G0004290-1A UNCHANGED phosphoglycerate kinase, chloroplastic EC:2.7.2.3 0.0588 0.17
Sspon.04G0017410-1A UNCHANGED Phosphoglycerate kinase, cytosolic EC:2.7.2.3 0.0080 0.29
Sspon.01G0027230-3D UNCHANGED Receptor-like kinase TMK2 EC:2.7.11 0.1913 -0.26
Sspon.01G0061760-1P UNCHANGED serine/threonine-protein kinase SAPK8 EC:2.7.11 0.2642 -0.27
Sspon.02G0025720-3D UNCHANGED casein kinase |l alpha subunit EC:2.7.11 0.0301 0.48
Sspon.03G0015870-1P UNCHANGED pto-interacting protein 1 EC:2.7.11 0.7811 -0.05
Sspon.05G0011250-1P UNCHANGED serine/threonine-protein kinase SAPK7 EC:2.7.11 0.0037 0.42
Sspon.02G0006720-2B UNCHANGED calcium-dependent protein kinase 2 EC:2.7.11 0.0129 -0.49
Sspon.03G0045840-1D UNCHANGED calcium-dependent protein kinase 2 EC:2.7.11 0.0176 0.23
Sspon.05G0018290-2P UNCHANGED calcium-dependent protein kinase 28 EC:2.7.11 0.0589 0.41
Sspon.04G0016800-1P UNCHANGED Phytosulfokine receptor EC:2.7.11 0.0492 -0.48
Sspon.01G0013460-1A UNCHANGED mitogen-activated protein kinase 6 EC:2.7.11 0.0747 -0.27
Sspon.08G0014700-3D UNCHANGED mitogen-activated protein kinase 1 EC:2.7.11 0.2807 -0.35
Sspon.07G0033790-1C UNCHANGED enolase 2 EC:2.7.11 0.1759 0.14
Sspon.07G0033790-2D UNCHANGED enolase 2 EC:2.7.11 0.0574 0.28
Sspon.03G0006720-1P UNCHANGED hexokinase-5 EC:2.71.7 0.2263 0.18
Sspon.07G0006570-3D UNCHANGED uracil phosphoribosyltransferase EC:2.7.1.48 0.7822 -0.05
Sspon.03G0016650-1A UNCHANGED pyruvate kinase, cytosolic isozyme EC:2.7.1.40 0.2398 -0.18
Sspon.05G0000820-1A UNCHANGED pyruvate kinase, cytosolic isozyme EC:2.7.1.40 0.0808 0.34
Sspon.05G0019670-1A UNCHANGED pyruvate kinase 1, cytosolic EC:2.7.1.40 0.1094 0.19
Sspon.05G0019670-1P UNCHANGED Pyruvate kinase 1, cytosolic EC:2.7.1.40 0.0573 0.33
Sspon.05G0019670-4D UNCHANGED pyruvate kinase 1, cytosolic EC:2.7.1.40 0.2014 0.17
Sspon.03G0001350-1A UNCHANGED Fructokinase-1 EC:2.71.4 0.1158 0.22
Sspon.03G0001350-2B UNCHANGED Fructokinase-1 EC:2.71.4 0.0407 0.38
Sspon.04G0008080-1P UNCHANGED adenosine kinase 2 EC:2.7.1.20 0.5210 0.07
Sspon.03G0009530-1P UNCHANGED predicted protein EC:2.7.1.15 0.7898 -0.04
Sspon.01G0015220-1A UNCHANGED inositol-tetrakisphosphate 1-kinase 1 EC:2.7.1.134 0.0175 -0.45
Sspon.02G0009980-1A UNCHANGED Inositol 134-trisphosphate 5/6-kinase 4 EC:2.7.1.134 0.9195 -0.02
Sspon.01G0030410-1A UNCHANGED ATP-dependent 6-phosphofructokinase 6 EC:2.7.1.11 0.6259 0.09
Sspon.03G0006890-3D UNCHANGED ATP-dependent 6-phosphofructokinase 3 EC:2.7.1.11 0.4215 0.11
Sspon.05G0001320-1P UNCHANGED methylthioribose kinase 1 EC:2.7.1.100 0.0593 0.26
Sspon.06G0009260-2B UNCHANGED probable gamma-aminobutyrate transaminase 3, mitochondrial EC:2.6.1.62 0.4195 -0.28
Sspon.06G0009270-2D UNCHANGED gamma-aminobutyrate transaminase 1, mitochondrial EC:2.6.1.62 0.5764 0.09
Sspon.02G0026050-2B UNCHANGED Glutamate--glyoxylate aminotransferase 1 EC:2.6.1.44 0.0376 0.34
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Sspon.01G0026110-1A UNCHANGED ornithine aminotransferase, mitochondrial EC:2.6.1.13 0.0142 0.50
Sspon.01G0017210-2D UNCHANGED alanine aminotransferase 2 EC:2.6.1.12 0.9749 0.00
Sspon.02G0003400-2B UNCHANGED alanine aminotransferase 2 EC:2.6.1.12 0.0063 0.29
Sspon.04G0014500-2B UNCHANGED aspartate aminotransferase, mitochondrial EC:2.6.1.1 0.1219 -0.17
Sspon.05G0036910-1D UNCHANGED 6,7-dimethyl-8-ribityllumazine synthase EC:2.5.1.78 0.0288 -0.42
Sspon.03G0024960-3D UNCHANGED Geranylgeranyl transferase type-2 subunit alpha 1 EC:2.5.1.60 0.3879 -0.30
Sspon.02G0031930-2B UNCHANGED cysteine synthase EC:2.5.1.47 0.0208 0.17
Sspon.02G0031930-3C UNCHANGED cysteine synthase EC:2.5.1.47 0.2691 0.07
Sspon.03G0017910-1A UNCHANGED cysteine synthase-like EC:2.5.1.47 0.2736 -0.10
Sspon.03G0017910-1P UNCHANGED cysteine synthase-like EC:2.5.1.47 0.0019 0.37
Sspon.06G0013710-4D UNCHANGED deoxyhypusine synthase EC:2.5.1.46 0.1151 0.33
Sspon.08G0016210-1A UNCHANGED 5-enolpyruvylshikimate-3-phosphate synthase EC:2.5.1.19 0.0613 0.45
Sspon.01G0013330-1A UNCHANGED Glutathione S-transferase U17 EC:2.5.1.18 0.6774 0.11
Sspon.02G0012850-1A UNCHANGED glutathione transferase GST 23 EC:2.5.1.18 0.1297 0.21
Sspon.03G0005720-1A UNCHANGED glutathione S-transferase 1 EC:2.5.1.18 0.4981 -0.09
Sspon.03G0027440-1B UNCHANGED glutathione S-transferase 3 EC:2.5.1.18 0.0009 0.43
Sspon.05G0002870-1A UNCHANGED probable glutathione S-transferase GSTU1 EC:2.5.1.18 0.0692 -0.42
Sspon.06G0000240-2B UNCHANGED eukaryotic translation initiation factor 6-2 EC:2.5.1.18 0.0852 -0.38
Sspon.07G0013110-1T UNCHANGED glutathione S-transferase 4 EC:2.5.1.18 0.2152 0.27
Sspon.04G0014930-1A UNCHANGED elongation factor 1-gamma 2 EC:2.5.1.18 0.0132 0.43
Sspon.07G0015180-2B UNCHANGED glutathione S-transferase DHAR2 EC:2.5.1.18 0.0008 0.27
Sspon.02G0050670-1C UNCHANGED glutathionine S-transferase EC:2.5.1.18 0.0508 -0.77
Sspon.04G0025250-1P UNCHANGED glutathionine S-transferase EC:2.5.1.18 0.3331 -0.15
Sspon.02G0020240-4D UNCHANGED spermidine synthase 1 EC:2.5.1.16 0.9997 0.00
Sspon.02G0008290-2B UNCHANGED nicotinate-nucleotide pyrophosphorylase [carboxylating], chloroplastic EC:2.4.2.19 0.0932 0.29
Sspon.02G0011850-2P UNCHANGED ATP phosphoribosyltransferase, chloroplastic-like EC:2.4.2.17 0.1412 0.33
Sspon.04G0021660-3D UNCHANGED 26S proteasome non-ATPase regulatory subunit 12 homolog A EC:2.4.1.25 0.9022 -0.03
Sspon.08G0002580-1A UNCHANGED probable xyloglucan endotransglucosylase/hydrolase protein 23 EC:2.4.1.207 0.2731 0.40
Sspon.07G0004130-2B UNCHANGED alpha,alpha-trehalose-phosphate synthase [UDP-forming] 1 EC:2.4.1.15 0.3313 0.35
Sspon.01G0022960-1A UNCHANGED alpha-1,4-glucan-protein synthase [UDP-forming] EC:2.4.1.12 0.0051 0.34
Sspon.03G0004650-1A UNCHANGED alpha-glucan phosphorylase, H isozyme EC:2.4.1.1 0.7954 0.10
Sspon.05G0008290-1A UNCHANGED Malate synthase, glyoxysomal EC:2.3.3.9 0.4989 0.07
Sspon.05G0008290-4D UNCHANGED malate synthase, glyoxysomal EC:2.3.3.9 0.0086 -0.41
Sspon.02G0028800-1A UNCHANGED ATP-citrate synthase alpha chain protein 3 EC:2.3.3.8 0.5120 0.04
Sspon.03G0034420-1B UNCHANGED ATP-citrate synthase beta chain protein 1 EC:2.3.3.8 0.7184 -0.04
Sspon.03G0034420-2C UNCHANGED ATP-citrate synthase beta chain protein 1 EC:2.3.3.8 0.3565 -0.13
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Sspon.07G0017060-1A UNCHANGED 2-isopropylmalate synthase B EC:2.3.3.17 0.5529 0.05
Sspon.07G0017060-2P UNCHANGED 2-isopropylmalate synthase B EC:2.3.3.17 0.4934 -0.06
Sspon.04G0014600-1A UNCHANGED citrate synthase 3, peroxisomal-like EC:2.3.3.1 0.0667 0.35
Sspon.04G0014600-2B UNCHANGED Citrate synthase, glyoxysomal EC:2.3.3.1 0.2888 -0.17
Sspon.04G0015990-1A UNCHANGED Citrate synthase EC:2.3.3.1 0.1127 0.34
Sspon.07G0033930-1C UNCHANGED E3 ubiquitin-protein ligase UPL1 EC:2.3.2.26 0.7069 -0.04
Sspon.03G0003870-1A UNCHANGED ubiquitin-conjugating enzyme E2-17 kDa isoform X1 EC:2.3.2.23 0.3628 0.12
Sspon.03G0009210-2P UNCHANGED ubiquitin-conjugating enzyme E2 36 EC:2.3.2.23 0.6267 0.05
Sspon.04G0013370-1A UNCHANGED ubiquitin-conjugating enzyme E2 variant 1C EC:2.3.2.23 0.0153 0.44
Sspon.03G0031530-2D UNCHANGED glycylpeptide N-tetradecanoyltransferase 1 EC:2.3.1.97 0.9377 -0.02
Sspon.07G0027200-1B UNCHANGED enoyl-[acyl-carrier-protein] reductase [NADH] 2, chloroplastic EC:2.3.1.85 0.1365 -0.21
UNCHANGED dihydrolipoyllysine-residue succinyltransferase component of 2-oxoglutarate dehydrogenase
Sspon.05G0004840-2B complex EC:2.3.1.61 0.0003 0.40
Sspon.08G0022510-2C UNCHANGED 3-oxoacyl-[acyl-carrier-protein] synthase |, chloroplastic EC:2.3.1.41 0.4643 -0.10
UNCHANGED dihydroIipoyIIysine-residue acetyltransferase component 4 of pyruvate dehydrogenase complex,
Sspon.06G0006040-3C chloroplastic EC:2.3.1.38 0.9825 0.00
Sspon.04G0030660-1P UNCHANGED 3-ketoacyl-CoA thiolase 2, peroxisomal-like EC:2.3.1.16 0.0963 0.29
Sspon.02G0032500-3C UNCHANGED acetyl-CoA acetyltransferase, cytosolic 1 EC:2.3.1.16 0.0915 0.27
Sspon.03G0018740-1A UNCHANGED acetyl-CoA acetyltransferase, cytosolic 1-like isoform X2 EC:2.3.1.16 0.1952 0.29
Sspon.03G0044930-1D UNCHANGED cell division cycle 5-like protein EC:2.21.2 0.8521 -0.03
Sspon.07G0011900-2B UNCHANGED transketolase, chloroplastic EC:2.2.1.1 0.7638 0.06
Sspon.08G0016220-1A UNCHANGED transketolase, chloroplastic EC:2.2.1.1 0.0032 0.47
Sspon.05G0021880-2D UNCHANGED Molybdopterin biosynthesis protein CNX1 EC:2.10.1.1 0.5957 -0.09
Sspon.04G0005370-4D UNCHANGED ornithine carbamoyltransferase, chloroplastic EC:2.1.3.3 0.0908 -0.20
Sspon.02G0029860-1A UNCHANGED Serine hydroxymethyltransferase 4 EC:2.1.2.1 0.1272 0.29
Sspon.06G0013830-1A UNCHANGED Serine hydroxymethyltransferase 4 EC:2.1.2.1 0.0385 0.24
Sspon.06G0013830-2B UNCHANGED Serine hydroxymethyltransferase 4 EC:2.1.2.1 0.0070 0.39
Sspon.04G0021730-2C UNCHANGED caffeic acid 3-O-methyltransferase EC:2.1.1.7 0.1664 0.17
Sspon.01G0024520-1A UNCHANGED 5-methyltetrahydropteroyltriglutamate--homocysteine methyltransferase 1 EC:2.1.1.14 0.9100 -0.02
Sspon.01G0024520-1P UNCHANGED 5-methyltetrahydropteroyltriglutamate--homocysteine methyltransferase 1 EC:2.1.1.14 0.1503 -0.09
Sspon.02G0031860-1A UNCHANGED 5-methyltetrahydropteroyltriglutamate--homocysteine methyltransferase 1 EC:2.1.1.13 0.0029 0.41
Sspon.02G0012120-1A UNCHANGED Caffeoyl-CoA O-methyltransferase 1 EC:2.1.1.104 0.1728 -0.18
Sspon.03G0011500-1A UNCHANGED putative cytochrome ¢ oxidase subunit 5b-like EC:1.9.3.1 0.1204 -0.39
Sspon.07G0004610-2B UNCHANGED sulfite reductase [ferredoxin], chloroplastic EC:1.8.7.1 0.1703 0.27
Sspon.01G0051840-2P UNCHANGED Oxysterol-binding protein-related protein 3B EC:1.85.7 0.8484 0.03
Sspon.03G0028270-1B UNCHANGED selenium-binding protein 1 EC:1.8.3.4 0.4614 -0.34
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Sspon.07G0013160-1A UNCHANGED sulfite oxidase EC:1.8.3.1 0.1704 0.19
Sspon.04G0000020-1A UNCHANGED thioredoxin reductase NTRB EC:1.8.1.9 0.0103 0.27
Sspon.01G0012000-2D UNCHANGED probable nucleoredoxin 1-1 EC:1.8.1.9 0.1119 -0.24
Sspon.01G0030300-1A UNCHANGED thioredoxin H2-2 EC:1.8.1.9 0.5576 0.12
Sspon.02G0023270-1A UNCHANGED thioredoxin H-type EC:1.8.1.9 0.1983 -0.20
Sspon.04G0000920-1A UNCHANGED glutathione reductase, cytosolic EC:1.8.1.7 0.0498 -0.32
Sspon.04G0021790-1B UNCHANGED glutathione reductase, cytosolic EC:1.81.7 0.7565 0.07
Sspon.03G0014960-3C UNCHANGED dihydrolipoyl dehydrogenase 1, mitochondrial EC:1.8.1.4 0.4873 -0.31
Sspon.03G0039740-1C UNCHANGED urate oxidase EC:1.7.3.3 0.5914 0.10
Sspon.04G0035140-1P UNCHANGED NADH dehydrogenase [ubiquinone] 1 alpha subcomplex subunit 9, mitochondrial EC:1.6.99.3 0.2417 0.21
Sspon.04G0003970-1A UNCHANGED dihydropyrimidine dehydrogenase (NADP(+)), chloroplastic EC:1.6.99.3 0.6593 -0.05
Sspon.01G0000160-1A UNCHANGED GroES-like zinc-binding alcohol dehydrogenase family protein EC:1.6.5.5 0.0010 -0.49
Sspon.02G0018830-1A UNCHANGED monodehydroascorbate reductase EC:1.6.5.4 0.1935 0.12
Sspon.02G0018830-4D UNCHANGED monodehydroascorbate reductase EC:1.6.5.4 0.5216 -0.07
Sspon.06G0004300-2D UNCHANGED monodehydroascorbate reductase EC:1.6.5.4 0.0234 0.46
Sspon.06G0011470-1A UNCHANGED Monodehydroascorbate reductase 5 mitochondrial EC:1.6.5.4 0.0863 0.29
Sspon.01G0023340-1A UNCHANGED protein Z EC:1.6.5.3 0.0055 -0.45
Sspon.01G0023340-1T UNCHANGED protein Z EC:1.6.5.3 0.0046 -0.23
Sspon.01G0023340-3C UNCHANGED protein Z EC:1.6.5.3 0.3591 -0.12
Sspon.03G0030500-2C UNCHANGED NAD(P)H dehydrogenase (quinone) FQR1 EC:1.6.5.2 0.1671 -0.32
Sspon.03G0013810-1A UNCHANGED NADH-cytochrome b5 reductase-like protein EC:1.6.2.2 0.9010 -0.01
Sspon.05G0013460-1A UNCHANGED primary amine oxidase EC:1.4.3.21 0.4017 0.35
Sspon.05G0013460-4D UNCHANGED primary amine oxidase-like EC:1.4.3.21 0.9803 0.01
Sspon.07G0021890-1B UNCHANGED Glutamate synthase 2 [NADH], chloroplastic EC:1.4.1.14 0.0773 -0.29
Sspon.07G0012160-1A UNCHANGED acyl-coenzyme A oxidase 4, peroxisomal EC:1.3.99.3 0.7535 0.06
Sspon.03G0024760-1A UNCHANGED Dihydroorotate dehydrogenase (quinone), mitochondrial EC:1.3.5.2 0.0677 0.40
Sspon.02G0058670-1D UNCHANGED succinate dehydrogenase [ubiquinone] flavoprotein subunit, mitochondrial EC:1.3.5.1 0.0004 0.34
Sspon.07G0034100-1C UNCHANGED 2-alkenal reductase (NADP(+)-dependent)-like EC:1.3.1.74 0.2164 -0.36
Sspon.07G0034100-2D UNCHANGED 2-alkenal reductase (NADP(+)-dependent)-like EC:1.3.1.74 0.0644 -0.84
Sspon.08G0000150-1A UNCHANGED 2-oxoglutarate dehydrogenase, mitochondrial-like EC:1.24.2 0.0173 0.34
Sspon.02G0010620-1P UNCHANGED Pyruvate dehydrogenase E1 component subunit beta-1, mitochondrial EC:1.2.4.1 0.0347 -0.28
Sspon.02G0010620-2B UNCHANGED pyruvate dehydrogenase E1 component subunit beta-2, mitochondrial EC:1.2.4.1 0.0039 0.38
Sspon.05G0009730-3C UNCHANGED betaine aldehyde dehydrogenase EC:1.2.1.8 0.9606 0.01
Sspon.06G0006290-3D UNCHANGED betaine aldehyde dehydrogenase EC:1.2.1.8 0.4682 0.10
Sspon.06G0007740-2B UNCHANGED betaine aldehyde dehydrogenase EC:1.2.1.8 0.0056 -0.46
Sspon.06G0012300-2B UNCHANGED glyceraldehyde-3-phosphate dehydrogenase 2, cytosolic EC:1.2.1.59 0.0937 0.16
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Sspon.06G0012300-4D UNCHANGED Glyceraldehyde-3-phosphate dehydrogenase 2, cytosolic EC:1.2.1.59 0.3406 0.08
Sspon.08G0025750-1C UNCHANGED Glyceraldehyde-3-phosphate dehydrogenase GAPCP1 chloroplastic EC:1.2.1.59 0.1972 -0.10
Sspon.07G0006600-2B UNCHANGED Delta-1-pyrroline-5-carboxylate synthase B EC:1.2.1.41 0.0585 0.21
Sspon.01G0045300-2C UNCHANGED probable N-acetyl-gamma-glutamyl-phosphate reductase, chloroplastic isoform X1 EC:1.2.1.38 0.0339 0.42
Sspon.02G0013900-1A UNCHANGED aldehyde dehydrogenase family 7 member A1 EC:1.2.1.31 0.0124 -0.41
Sspon.02G0013900-2C UNCHANGED aldehyde dehydrogenase family 7 member A1 EC:1.2.1.31 0.3003 -0.14
Sspon.02G0023160-2C UNCHANGED methylmalonate-semialdehyde dehydrogenase [acylating], mitochondrial EC:1.2.1.27 0.0725 0.22
Sspon.02G0023160-3D UNCHANGED methylmalonate-semialdehyde dehydrogenase [acylating], mitochondrial EC:1.2.1.27 0.8283 0.02
Sspon.04G0017250-4D UNCHANGED succinate-semialdehyde dehydrogenase, mitochondrial EC:1.2.1.16 0.2280 -0.22
Sspon.04G0008920-2B UNCHANGED 26S proteasome non-ATPase regulatory subunit 6 EC:1.2.1.12 0.8114 -0.03
Sspon.01G0028570-1A UNCHANGED aspartate-semialdehyde dehydrogenase EC:1.2.1.11 0.1085 0.27
Sspon.08G0013730-1A UNCHANGED ribonucleoside-diphosphate reductase large subunit EC:1.174 0.0803 0.53
Sspon.08G0008780-3C UNCHANGED formate dehydrogenase 1, mitochondrial EC:1.17.1.9 0.3599 -0.08
Sspon.07G0016700-1A UNCHANGED ferritin-1, chloroplastic EC:1.16.3.1 0.0151 -0.43
Sspon.07G0024880-1B UNCHANGED superoxide dismutase EC:1.15.1.1 0.0056 0.24
Sspon.05G0007230-1A UNCHANGED Peroxygenase 2 EC:1.14.14.18 0.8030 0.07
Sspon.06G0019200-2D UNCHANGED putative nitronate monooxygenase EC:1.13.12.16 0.1337 -0.26
Sspon.07G0000280-2C UNCHANGED DNA damage-binding protein 1a EC:1.13.11.20 0.1142 0.26
Sspon.01G0025830-1A UNCHANGED putative linoleate 9S-lipoxygenase 4 EC:1.13.11 0.0199 0.45
Sspon.03G0001400-1P UNCHANGED Linoleate 9S-lipoxygenase 2 EC:1.13.11 0.6155 0.26
Sspon.03G0001400-4D UNCHANGED Linoleate 9S-lipoxygenase 2 EC:1.13.11 0.0625 0.34
Sspon.04G0028680-1P UNCHANGED 4-hydroxyphenylpyruvate dioxygenase EC:1.13.11 0.2807 0.25
Sspon.01G0002360-2B UNCHANGED glutamate--tRNA ligase, cytoplasmic EC:1.13.11 0.4116 0.17
Sspon.01G0052180-1P UNCHANGED L-ascorbate peroxidase 1, cytosolic EC:1.11.1.5 0.0250 0.32
Sspon.02G0000380-1A UNCHANGED L-ascorbate peroxidase 2, cytosolic EC:1.11.1.5 0.8411 -0.04
Sspon.05G0014310-3C UNCHANGED probable L-ascorbate peroxidase 3, peroxisomal EC:1.11.1.5 0.0067 0.45
Sspon.07G0019530-2B UNCHANGED probable L-ascorbate peroxidase 6, chloroplastic/mitochondrial EC:1.11.1.5 0.0022 0.30
Sspon.03G0011410-1A UNCHANGED peroxiredoxin-2C EC:1.11.1 0.0019 -0.28
Sspon.03G0016970-2B UNCHANGED peroxiredoxin-2F, mitochondrial EC:1.111 0.0120 0.26
Sspon.04G0002890-1A UNCHANGED 2-Cys peroxiredoxin BAS1, chloroplastic EC:1.11.1 0.4478 0.17
Sspon.04G0016140-1P UNCHANGED peroxiredoxin-2E-1, chloroplastic EC:1.111 0.0633 -0.49
Sspon.08G0000830-1A UNCHANGED catalase EC:1.11.1 0.4721 -0.09
Sspon.02G0012680-1A UNCHANGED peroxidase 17 EC:1.11.1 0.0967 -0.38
Sspon.02G0021880-1P UNCHANGED peroxidase 1 EC:1.11.1 0.0746 0.21
Sspon.02G0044070-1B UNCHANGED peroxidase 3 EC:1.11.1 0.0454 0.49
Sspon.02G0046820-1C UNCHANGED peroxidase 2 EC:1.11.1 0.2761 -0.30
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Sspon.03G0013610-2B UNCHANGED peroxidase 72 EC:1.11.1 0.0394 -0.43
Sspon.03G0015030-2P UNCHANGED Peroxidase 1 EC:1.11.1 0.0947 -0.53
Sspon.03G0038090-1C UNCHANGED cationic peroxidase SPC4 EC:1.11.1 0.0631 -0.80
Sspon.03G0038100-1C UNCHANGED cationic peroxidase SPC4 EC:1.11.1 0.1847 0.36
Sspon.03G0043010-1C UNCHANGED peroxidase 72 EC:1.111 0.4676 0.11
Sspon.03G0043020-1C UNCHANGED peroxidase 72 EC:1.11.1 0.4210 0.13
Sspon.04G0011700-1A UNCHANGED Peroxidase 2 EC:1.11.1 0.0503 -0.62
Sspon.08G0007750-2B UNCHANGED peroxidase P7 EC:1.11.1 0.1536 -0.44
Sspon.08G0018620-2C UNCHANGED peroxidase 3 EC:1.11.1 0.2411 -0.32
Sspon.08G0013320-1A UNCHANGED probable 2-oxoglutarate-dependent dioxygenase ANS EC:1.10.3 0.1106 -0.38
Sspon.03G0010130-1A UNCHANGED ketol-acid reductoisomerase, chloroplastic EC:1.1.1.86 0.7119 -0.03
Sspon.03G0010130-1P UNCHANGED ketol-acid reductoisomerase, chloroplastic EC:1.1.1.86 0.0629 -0.24
Sspon.03G0027260-1B UNCHANGED 6-phosphogluconate dehydrogenase, decarboxylating 1 EC:1.1.1.44 0.0130 0.49
Sspon.08G0024210-1B UNCHANGED 6-phosphogluconate dehydrogenase, decarboxylating 1 EC:1.1.1.44 0.0069 0.32
Sspon.06G0032610-1C UNCHANGED 6-phosphogluconate dehydrogenase, decarboxylating 2, chloroplastic EC:1.1.1.43 0.0014 0.50
Sspon.03G0010040-1A UNCHANGED Cytosolic isocitrate dehydrogenase [NADP] EC:1.1.1.42 0.0447 0.26
Sspon.03G0010040-2B UNCHANGED cytosolic isocitrate dehydrogenase [NADP]-like EC:1.1.1.42 0.0005 0.45
Sspon.03G0016690-2B UNCHANGED isocitrate dehydrogenase [NAD] catalytic subunit 5, mitochondrial EC:1.1.1.41 0.0028 0.49
Sspon.04G0009090-1A UNCHANGED isocitrate dehydrogenase [NAD] regulatory subunit 1, mitochondrial EC:1.1.1.41 0.7979 -0.04
Sspon.05G0002190-1P UNCHANGED D-3-phosphoglycerate dehydrogenase 3, chloroplastic EC:1.1.1.399 0.2732 -0.26
Sspon.01G0047290-1B UNCHANGED NADP-dependent malic enzyme 3 EC:1.1.1.38 0.2319 -0.58
Sspon.03G0007410-1A UNCHANGED NADP-dependent malic enzyme EC:1.1.1.38 0.6734 -0.14
Sspon.01G0029050-1A UNCHANGED malate dehydrogenase, glyoxysomal-like EC:1.1.1.37 0.1157 -0.14
Sspon.03G0010210-1P UNCHANGED malate dehydrogenase, mitochondrial EC:1.1.1.37 0.3219 0.08
Sspon.03G0010210-3C UNCHANGED malate dehydrogenase, mitochondrial EC:1.1.1.37 0.1184 0.14
Sspon.04G0013020-2B UNCHANGED peroxisomal fatty acid beta-oxidation multifunctional protein EC:1.1.1.35 0.0836 0.37
Sspon.03G0014480-1A UNCHANGED glyoxysomal fatty acid beta-oxidation multifunctional protein MFP-a EC:1.1.1.35 0.6312 -0.07
Sspon.02G0030090-1T UNCHANGED L-galactose dehydrogenase EC:1.1.1.316 0.3723 0.21
Sspon.05G0020500-2P UNCHANGED protein DETOXIFICATION 21 EC:1.1.1.3 0.3104 0.11
Sspon.07G0017510-1A UNCHANGED bifunctional aspartokinase/homoserine dehydrogenase 1-like EC:1.1.1.3 0.2283 0.18
Sspon.01G0027980-1A UNCHANGED alcohol dehydrogenase 1 isoform X1 EC:1.1.1.284 0.0534 0.27
Sspon.04G0000870-1A UNCHANGED alcohol dehydrogenase class-3 EC:1.1.1.284 0.0076 -0.27
Sspon.04G0000870-2B UNCHANGED alcohol dehydrogenase class-3 EC:1.1.1.284 0.0088 0.24
Sspon.02G0028010-3C UNCHANGED bifunctional 3-dehydroquinate dehydratase/shikimate dehydrogenase, chloroplastic isoform X3 EC:1.1.1.25 0.1993 0.17
Sspon.04G0019860-1A UNCHANGED NADP-dependent D-sorbitol-6-phosphate dehydrogenase EC:1.1.1.21 0.0025 0.47
Sspon.01G0029440-1A UNCHANGED inosine-5'-monophosphate dehydrogenase EC:1.1.1.205 0.5526 0.05
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Sspon.04G0013460-1T UNCHANGED cinnamoyl-CoA reductase 1 EC:1.1.1.145 0.0044 -0.21
Sspon.03G0011230-1P UNCHANGED probable aldo-keto reductase 1 EC:1.1.1.122 0.0726 0.25
Sspon.03G0011230-2C UNCHANGED probable aldo-keto reductase 1 EC:1.1.1.122 0.5303 -0.17
Sspon.03G0032440-1B UNCHANGED probable aldo-keto reductase 1 EC:1.1.1.122 0.0228 -0.46
Sspon.03G0032470-2C UNCHANGED probable aldo-keto reductase 1 EC:1.1.1.122 0.2000 -0.33
Sspon.04G0035120-1D UNCHANGED putative voltage-gated potassium channel subunit beta EC:1.1.1.122 0.1945 0.32
Sspon.01G0000510-1A UNCHANGED basic transcription factor 3 - 0.5430 0.08
Sspon.01G0000620-2B UNCHANGED actin-related protein 4 - 0.6543 0.08
Sspon.01G0000970-1A UNCHANGED COP9 signalosome complex subunit 1 - 0.0855 -0.23
Sspon.01G0001680-1A UNCHANGED ADP,ATP carrier protein 1, mitochondrial - 0.0085 0.46
Sspon.01G0001930-1A UNCHANGED 40S ribosomal protein SA - 0.8327 -0.02
Sspon.01G0002300-1A UNCHANGED 60S ribosomal protein L23 - 0.5522 0.08
Sspon.01G0004230-2C UNCHANGED Multiple organellar RNA editing factor 8, chloroplastic/mitochondrial - 0.0040 0.50
Sspon.01G0004590-1A UNCHANGED eukaryotic translation initiation factor 3 subunit K - 0.0161 0.22
Sspon.01G0005320-2B UNCHANGED COP9 signalosome complex subunit 4 - 0.6336 -0.10
Sspon.01G0006700-1A UNCHANGED protein TPR3 isoform X1 - 0.4190 -0.19
Sspon.01G0007290-1A UNCHANGED histone H2A - 0.2416 0.56
Sspon.01G0008490-1P UNCHANGED Calmodulin - 0.1585 -0.29
Sspon.01G0008860-1A UNCHANGED ricin B-like lectin R40C1 - 0.1490 -0.13
Sspon.01G0008860-4D UNCHANGED ricin B-like lectin R40C1 - 0.0499 0.24
Sspon.01G0009320-1A UNCHANGED Fanconi anemia group | protein homolog - 0.0027 0.48
Sspon.01G0009440-1A UNCHANGED 60S ribosomal protein L22-2 - 0.0166 0.38
Sspon.01G0009460-1A UNCHANGED Serine/arginine-rich-splicing factor SR34 - 0.0251 -0.50
Sspon.01G0009460-2B UNCHANGED serine/arginine-rich-splicing factor SR34 - 0.0214 0.50
Sspon.01G0009630-1A UNCHANGED 408 ribosomal protein S21 - 0.1261 0.23
Sspon.01G0009760-4D UNCHANGED Nascent polypeptide-associated complex alpha subunit-like protein - 0.0147 0.42
Sspon.01G0009840-3D UNCHANGED nucleolar protein NOP56-like protein - 0.0415 0.39
Sspon.01G0010940-1A UNCHANGED 408 ribosomal protein S9-2 - 0.3562 0.12
Sspon.01G0014350-1P UNCHANGED probable histone H2AXb - 0.8733 0.06
Sspon.01G0014960-1A UNCHANGED eukaryotic translation initiation factor 3 subunit B - 0.5146 -0.10
Sspon.01G0016990-1A UNCHANGED 408 ribosomal protein S7 - 0.0090 0.46
Sspon.01G0017320-3D UNCHANGED NagB/RpiA/CoA transferase-like superfamily protein - 0.2861 0.11
Sspon.01G0018100-1A UNCHANGED BTB/POZ and MATH domain-containing protein 2 - 0.7139 -0.13
Sspon.01G0018660-1A UNCHANGED translin - 0.1499 -0.34
Sspon.01G0019110-1P UNCHANGED Heterogeneous nuclear ribonucleoprotein 1 - 0.2866 0.32
Sspon.01G0019710-1A UNCHANGED Basic transcription factor 3 - 0.1715 -0.36
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Sspon.01G0019920-2B UNCHANGED probable prefoldin subunit 5 0.0382 -0.37
Sspon.01G0020150-1A UNCHANGED aquaporin TIP3-1 0.2060 -0.31
Sspon.01G0020440-1A UNCHANGED Eukaryotic translation initiation factor 2 subunit alpha 0.9970 0.00
Sspon.01G0020450-2B UNCHANGED Nucleic acid binding protein 0.0682 -0.37
Sspon.01G0020890-1A UNCHANGED Membrane steroid-binding protein 1 0.0669 0.46
Sspon.01G0021190-1A UNCHANGED actin-2 0.0541 0.26
Sspon.01G0022790-1A UNCHANGED DEK domain-containing chromatin associated protein 0.0509 -0.67
Sspon.01G0024610-1A UNCHANGED lactoylglutathione lyase 0.0601 -0.42
Sspon.01G0024930-1P UNCHANGED Globulin-1 S allele 0.2314 -0.25
Sspon.01G0024930-2B UNCHANGED Globulin-1 S allele 0.9781 0.00
Sspon.01G0025080-2C UNCHANGED acidic leucine-rich nuclear phosphoprotein 32-related protein 2 0.7075 -0.09
Sspon.01G0026140-2B UNCHANGED succinate dehydrogenase subunit 5, mitochondrial 0.0002 0.42
Sspon.01G0026910-2C UNCHANGED exportin-2 0.0664 0.69
Sspon.01G0027500-1A UNCHANGED cyclase-associated protein 1 0.6427 0.11
Sspon.01G0028210-1A UNCHANGED histone H2A variant 1 0.0273 -0.42
Sspon.01G0028270-1P UNCHANGED stem-specific protein TSJT1-like 0.0969 -0.46
Sspon.01G0028490-1A UNCHANGED 60S ribosomal protein L13a-4 0.0025 0.43
Sspon.01G0031280-3D UNCHANGED actin-depolymerizing factor 3 0.6564 0.05
Sspon.01G0031940-3D UNCHANGED actin-3 0.0003 0.48
Sspon.01G0032240-1A UNCHANGED Protein TolB 0.4638 0.10
Sspon.01G0032240-3D UNCHANGED Protein TolB 0.9062 0.02
Sspon.01G0032260-2B UNCHANGED 408 ribosomal protein S4 0.0357 0.24
Sspon.01G0032350-1A UNCHANGED prohibitin-1, mitochondrial-like 0.0670 -0.31
Sspon.01G0032460-1A UNCHANGED Late embryogenesis abundant protein group 2 0.0153 0.49
Sspon.01G0032460-1P UNCHANGED salt tolerance protein 0.0250 0.22
Sspon.01G0032980-1A UNCHANGED U2 small nuclear ribonucleoprotein A' 0.3186 0.17
Sspon.01G0033570-1A UNCHANGED Protein EXPORTIN 1A 0.8565 -0.03
Sspon.01G0033960-1A UNCHANGED Cysteine proteinase inhibitor 8 0.0274 -0.36
Sspon.01G0034580-2D UNCHANGED 60S ribosomal protein L5-1 0.0134 0.21
Sspon.01G0037570-1B UNCHANGED methyl-CpG-binding domain-containing protein 11 0.1166 0.30
Sspon.01G0038130-2D UNCHANGED eukaryotic translation initiation factor 2 subunit beta 0.1569 0.38
Sspon.01G0038140-1P UNCHANGED Vicilin-like seed storage protein 0.8850 0.06
Sspon.01G0040460-1B UNCHANGED 408 ribosomal protein S19 0.0631 0.15
Sspon.01G0040760-2C UNCHANGED cysteine proteinase inhibitor 8-like 0.0050 -0.33
Sspon.01G0043700-1B UNCHANGED putative polyprotein 0.0950 0.27
Sspon.01G0044460-3D UNCHANGED cytochrome b5 0.3283 0.22
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Sspon.01G0045920-1B UNCHANGED cortical cell-delineating protein-like 0.1833 1.01
Sspon.01G0046280-2D UNCHANGED Serine/threonine protein phosphatase 2A 57 kDa regulatory subunit B' beta isoform 0.0718 -0.23
Sspon.01G0046680-2D UNCHANGED Alba DNA/RNA-binding protein 0.3114 0.22
Sspon.01G0047560-2D UNCHANGED electron transfer flavoprotein subunit alpha, mitochondrial 0.0254 0.47
Sspon.01G0048350-1B UNCHANGED predicted protein 0.8314 -0.13
Sspon.01G0048570-1B UNCHANGED 408 ribosomal protein S15 0.0752 0.50
Sspon.01G0049540-1P UNCHANGED eukaryotic translation initiation factor 5A-2 0.0027 0.35
Sspon.01G0052460-1C UNCHANGED 408 ribosomal protein S7 0.1898 0.19
Sspon.01G0052750-1C UNCHANGED 408 ribosomal protein S28 0.7180 0.21
Sspon.01G0057070-1C UNCHANGED CBS domain-containing protein CBSX3, mitochondrial 0.0456 -0.19
Sspon.01G0062670-1D UNCHANGED ADP-ribosylation factor 1-like 0.0119 0.36
Sspon.02G0001270-2D UNCHANGED stress-related protein 0.0984 0.32
Sspon.02G0001640-1A UNCHANGED elongation factor 1-beta 0.5467 0.05
Sspon.02G0001640-2C UNCHANGED elongation factor 1-beta 0.5223 0.07
Sspon.02G0001870-3C UNCHANGED Protein transport protein SEC31 homolog B 0.7640 0.05
Sspon.02G0003430-1A UNCHANGED 60S ribosomal protein L27a-3 0.0463 0.25
Sspon.02G0004110-2B UNCHANGED eukaryotic translation initiation factor 5A 0.0017 -0.26
Sspon.02G0004130-1A UNCHANGED probable mitochondrial saccharopine dehydrogenase-like oxidoreductase At5g39410 0.5242 -0.12
Sspon.02G0004250-1A UNCHANGED ras GTPase-activating protein-binding protein 2 0.0067 0.37
Sspon.02G0004830-1A UNCHANGED polygalacturonase inhibitor 1 0.0512 0.69
Sspon.02G0005730-1A UNCHANGED Universal stress protein PHOS34 0.0353 -0.37
Sspon.02G0005820-1A UNCHANGED probable proteasome inhibitor 0.0075 -0.41
Sspon.02G0006030-3C UNCHANGED probable histone H2A.2 0.5043 -0.15
Sspon.02G0006910-3C UNCHANGED Protein TPX2 0.1221 0.81
Sspon.02G0007270-1A UNCHANGED GTPase activating protein 1 0.0368 -0.41
Sspon.02G0008370-4D UNCHANGED HMG1/2-like protein 0.9556 -0.03
Sspon.02G0008520-1A UNCHANGED 60S ribosomal protein L14-1 0.1380 0.19
Sspon.02G0008850-1A UNCHANGED hypothetical protein BAE44_0003349 0.8450 -0.06
Sspon.02G0010400-1A UNCHANGED UPF0664 stress-induced protein C29B12.11¢ 0.8423 0.04
Sspon.02G0010680-2P UNCHANGED 60S ribosomal protein L7a-1 0.0136 0.50
Sspon.02G0011010-1A UNCHANGED 60S ribosomal protein L32-1 0.0168 0.38
Sspon.02G0011320-2B UNCHANGED methyl binding domain108 0.0553 -0.54
Sspon.02G0011690-2B UNCHANGED eukaryotic translation initiation factor 3 subunit C 0.0061 0.37
Sspon.02G0011880-3D UNCHANGED nuclear transcription factor Y subunit C-6 0.1946 -0.35
Sspon.02G0013040-1P UNCHANGED protein transport protein SEC23 0.0421 -0.24
Sspon.02G0015960-1A UNCHANGED uncharacterized protein LOC8055578 0.0700 -0.84
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Sspon.02G0016040-1P UNCHANGED Hypersensitive-induced response protein 1 0.2326 -0.27
Sspon.02G0016080-1A UNCHANGED ribosomal protein L35A 0.0678 0.35
Sspon.02G0017190-1A UNCHANGED phosphoenolpyruvate/phosphate translocator 1, chloroplastic 0.3084 -0.11
Sspon.02G0018010-1P UNCHANGED UPF0613 protein PB24D3.06¢c 0.4200 -0.19
Sspon.02G0018050-1A UNCHANGED dolichyl-diphosphooligosaccharide--protein glycosyltransferase 48 kDa subunit 0.0470 0.25
Sspon.02G0018050-3D UNCHANGED dolichyl-diphosphooligosaccharide--protein glycosyltransferase 48 kDa subunit 0.0048 0.45
Sspon.02G0018440-1A UNCHANGED protein SRC2 homolog 0.0057 0.46
Sspon.02G0019440-1A UNCHANGED aquaporin PIP2-1 0.1034 -0.27
Sspon.02G0020180-1A UNCHANGED 60S ribosomal protein L8 0.0048 0.42
Sspon.02G0021520-3C UNCHANGED Putative pol polyprotein 0.0509 -0.57
Sspon.02G0021530-2B UNCHANGED calreticulin 0.2946 0.12
Sspon.02G0022190-1A UNCHANGED nitrile-specifier protein 5 0.8401 -0.05
Sspon.02G0022200-2B UNCHANGED 40S ribosomal protein S12 0.0248 -0.22
Sspon.02G0022460-1A UNCHANGED 40S ribosomal protein $2-3 0.0084 0.23
Sspon.02G0022460-2P UNCHANGED 40S ribosomal protein S2-3 0.0008 0.34
Sspon.02G0022820-3D UNCHANGED pathogenesis-related protein 1 0.1731 -0.46
Sspon.02G0023390-1A UNCHANGED 60S ribosomal protein L4-1 0.0123 0.41
Sspon.02G0023390-2P UNCHANGED 60S ribosomal protein L4-1 0.0632 0.22
Sspon.02G0023570-1A UNCHANGED Leucine-rich repeat extensin-like protein 6 0.2843 0.34
Sspon.02G0023970-1A UNCHANGED putative oxidoreductase C1F5.03c 0.0005 -0.48
Sspon.02G0026030-1A UNCHANGED eukaryotic translation initiation factor 5A-1/2 0.5794 0.06
Sspon.02G0027210-1A UNCHANGED 408 ribosomal protein S6 0.0005 0.48
Sspon.02G0027260-1T UNCHANGED 408 ribosomal protein S9-2 0.0030 0.33
Sspon.02G0027500-1A UNCHANGED Glycine-rich RNA-binding protein 3 mitochondrial 0.0704 0.21
Sspon.02G0027500-4D UNCHANGED Glycine-rich RNA-binding protein 3 mitochondrial 0.1865 0.28
Sspon.02G0028680-1A UNCHANGED probable prefoldin subunit 3 0.0265 0.29
Sspon.02G0028960-3C UNCHANGED translocon-associated protein beta (TRAPB) family protein 0.0538 -0.31
Sspon.02G0029040-1A UNCHANGED Importin subunit beta-1 0.6565 0.08
Sspon.02G0029050-4D UNCHANGED osmotin-like protein 0.5961 -0.13
Sspon.02G0029080-1A UNCHANGED Osmotin-like protein 0.4026 -0.11
Sspon.02G0031900-1A UNCHANGED copper transport protein ATX1 0.6694 0.05
Sspon.02G0033350-1B UNCHANGED gamma carbonic anhydrase 2, mitochondrial 0.5671 0.07
Sspon.02G0034040-1B UNCHANGED elongation factor 1-delta 1 0.0060 0.26
Sspon.02G0034090-1P UNCHANGED 408 ribosomal protein S3-3 0.1473 -0.19
Sspon.02G0034520-1B UNCHANGED cell wall protein IFF6-like 0.0259 0.38
Sspon.02G0034720-2C UNCHANGED importin-5 isoform X2 0.0336 0.36
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Sspon.02G0039620-1B UNCHANGED Polyadenylate-binding protein 2 0.1589 0.19
Sspon.02G0040450-1B UNCHANGED prohibitin-2, mitochondrial 0.7591 0.05
Sspon.02G0040450-2D UNCHANGED prohibitin-1, mitochondrial-like 0.9091 -0.02
Sspon.02G0040990-1B UNCHANGED Eukaryotic translation initiation factor 3 subunit E 0.2539 -0.16
Sspon.02G0042000-1B UNCHANGED 408 ribosomal protein S18 0.2052 -0.09
Sspon.02G0042140-1B UNCHANGED small nuclear ribonucleoprotein-associated protein B'-like 0.0287 -0.19
Sspon.02G0049650-1C UNCHANGED ubiquitin-NEDD8-like protein RUB1 0.0000 0.48
Sspon.02G0053710-2D UNCHANGED 26S proteasome non-ATPase regulatory subunit 11 homolog 0.0022 -0.39
Sspon.02G0057890-1D UNCHANGED eukaryotic translation initiation factor 3 subunit | 0.0408 -0.37
Sspon.03G0000390-1A UNCHANGED probable mitochondrial import receptor subunit TOM20 0.3794 0.13
Sspon.03G0000530-1A UNCHANGED AP-4 complex subunit epsilon 0.2795 0.26
Sspon.03G0000580-1A UNCHANGED dolichyl-diphosphooligosaccharide--protein glycosyltransferase subunit 2 0.0222 0.32
Sspon.03G0001320-1A UNCHANGED 60S ribosomal protein L5-1 0.2200 0.14
Sspon.03G0002250-1A UNCHANGED 60S ribosomal protein L10a 0.0309 0.41
Sspon.03G0003520-1P UNCHANGED cinnamoyl-CoA reductase 1 0.1066 -0.30
Sspon.03G0004720-1A UNCHANGED ubiquitin-like protein SMT3 0.0175 -0.46
Sspon.03G0005760-1A UNCHANGED Pentatricopeptide repeat-containing protein 0.7330 -0.04
Sspon.03G0006300-3C UNCHANGED Reticulon-4-interacting protein 1, mitochondrial 0.0718 0.27
Sspon.03G0007150-1A UNCHANGED pathogen-related protein 0.0102 -0.42
Sspon.03G0007240-1A UNCHANGED oil body-associated protein 2B 0.0226 -0.39
Sspon.03G0007520-2P UNCHANGED RGG repeats nuclear RNA binding protein A 0.4685 -0.13
Sspon.03G0007740-1P UNCHANGED mitochondrial outer membrane protein porin 4 0.5168 0.07
Sspon.03G0007870-3C UNCHANGED WD-40 repeat-containing protein MSI4 0.1634 -0.22
Sspon.03G0010960-1A UNCHANGED protein SGT1 homolog 0.8642 0.04
Sspon.03G0011340-1A UNCHANGED UBP1-associated protein 2C 0.7260 -0.06
Sspon.03G0011900-1P UNCHANGED RGG repeats nuclear RNA binding protein A 0.1881 0.32
Sspon.03G0012740-1A UNCHANGED elongation factor Ts, mitochondrial 0.0090 0.39
Sspon.03G0013240-1A UNCHANGED PITH domain-containing protein 1 0.0071 -0.42
Sspon.03G0016300-1A UNCHANGED Pentatricopeptide repeat-containing protein 0.0097 0.34
Sspon.03G0017970-1A UNCHANGED 408 ribosomal protein S5 0.0009 -0.48
Sspon.03G0017970-2B UNCHANGED Monocopper oxidase-like protein SKU5 0.0117 0.28
Sspon.03G0019150-3C UNCHANGED eukaryotic translation initiation factor 3 subunit A 0.4695 0.12
Sspon.03G0021940-1P UNCHANGED Alba DNA/RNA-binding protein 0.5588 0.32
Sspon.03G0022050-3C UNCHANGED 2-hydroxyacyl-CoA lyase 0.8488 -0.02
Sspon.03G0022180-1P UNCHANGED eukaryotic translation initiation factor 3 subunit M-like 0.2599 -0.20
Sspon.03G0022570-1A UNCHANGED acyl transferase 9 0.0352 0.43
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Sspon.03G0023680-1T UNCHANGED peptide-N4-(N-acetyl-beta-glucosaminyl)asparagine amidase A 0.0090 -0.49
Sspon.03G0023790-1A UNCHANGED heme-binding protein 2 0.4595 0.28
Sspon.03G0024710-2B UNCHANGED eukaryotic translation initiation factor 3 subunit L-like 0.0535 0.47
Sspon.03G0024840-3C UNCHANGED 408 ribosomal protein S15a-1 0.6975 0.06
Sspon.03G0025190-1A UNCHANGED OB-fold nucleic acid binding domain containing protein 0.9999 0.00
Sspon.03G0026510-2D UNCHANGED Villin-2 0.3376 0.56
Sspon.03G0029220-1B UNCHANGED VAMP-like protein YKT61 0.1384 0.28
Sspon.03G0029220-1P UNCHANGED VAMP-like protein YKT61 0.3450 0.19
Sspon.03G0029230-1P UNCHANGED sm-like protein LSM3B 0.3027 -0.22
Sspon.03G0032860-1B UNCHANGED 10-deacetylbaccatin 111-10-O-acetyl transferase 0.8544 0.02
Sspon.03G0035010-1B UNCHANGED transcription factor Pur-alpha 1 0.0095 0.35
Sspon.03G0035170-1B UNCHANGED importin subunit alpha-1a 0.4164 0.13
Sspon.03G0035820-1B UNCHANGED 60S ribosomal protein L26-1 0.3656 0.23
Sspon.03G0037210-1B UNCHANGED Splicing factor 3B subunit 1 0.2279 -0.19
Sspon.03G0039930-1P UNCHANGED histone H2B.11 0.7374 0.06
Sspon.03G0041730-1C UNCHANGED tetratricopeptide repeat (TPR)-containing protein 0.0023 0.42
Sspon.03G0042160-1C UNCHANGED SKP1-like protein 1A 0.2342 0.25
Sspon.04G0000940-1A UNCHANGED Trimeric LpxA-like enzyme 0.1392 0.14
Sspon.04G0001130-2C UNCHANGED proliferating cell nuclear antigen 0.7836 -0.04
Sspon.04G0001730-1A UNCHANGED probable steroid-binding protein 3 0.5116 -0.10
Sspon.04G0001930-2D UNCHANGED splicing factor, arginine/serine-rich 7 0.4564 -0.13
Sspon.04G0002660-1A UNCHANGED Mitochondrial phosphate carrier protein 3, mitochondrial 0.0288 0.36
Sspon.04G0002700-1A UNCHANGED importin subunit beta-1 0.0374 0.32
Sspon.04G0003110-1A UNCHANGED annexin p35 0.1807 -0.19
Sspon.04G0003910-1A UNCHANGED 408 ribosomal protein S8-like 0.0850 0.34
Sspon.04G0004570-2B UNCHANGED Retrotransposon protein Ty1-copia subclass 0.4663 0.16
Sspon.04G0004650-2B UNCHANGED enhancer of mMRNA-decapping protein 4 0.0287 0.44
Sspon.04G0005180-1A UNCHANGED protein CROWDED NUCLEI 1 0.0745 -0.54
Sspon.04G0005750-1A UNCHANGED 60S ribosomal protein L12 0.0022 0.38
Sspon.04G0006710-1A UNCHANGED aquaporin PIP1-2 0.2994 -0.28
Sspon.04G0007360-2B UNCHANGED hsp70-Hsp90 organizing protein 0.0655 0.33
Sspon.04G0008350-2C UNCHANGED RAN GTPase-activating protein 2 0.7544 -0.06
Sspon.04G0009650-1A UNCHANGED prohibitin-3, mitochondrial 0.8090 0.02
Sspon.04G0009800-1A UNCHANGED NAP1-related protein 2 0.1897 -0.20
Sspon.04G0010070-4D UNCHANGED gibberellin receptor GID1L2 0.0366 -0.38
Sspon.04G0010730-3C UNCHANGED pectinesterase inhibitor 8 0.9757 0.01
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Sspon.04G0011810-2C UNCHANGED Ubiquitin-like modifier-activating enzyme 5 0.0426 -0.28
Sspon.04G0011890-2B UNCHANGED ubiquitin-associated (UBA)/TS-N domain-containing protein 0.6718 -0.06
Sspon.04G0012270-1A UNCHANGED 408 ribosomal protein S27 0.6313 -0.08
Sspon.04G0012330-1A UNCHANGED importin beta-like SAD2 0.2885 -0.39
Sspon.04G0012460-1A UNCHANGED co-chaperone protein SBA1 0.4795 0.13
Sspon.04G0014520-1A UNCHANGED 60S ribosomal protein L11 0.2276 0.15
Sspon.04G0014530-2B UNCHANGED 60S ribosomal protein L10 0.0301 -0.29
Sspon.04G0014710-2B UNCHANGED protein phosphatase 1 regulatory subunit pprA 0.0415 -0.30
Sspon.04G0014930-4P UNCHANGED elongation factor 1-gamma 3 0.1457 -0.16
Sspon.04G0016490-1A UNCHANGED glycine-rich protein 2 0.2432 -0.25
Sspon.04G0017420-2C UNCHANGED 60S ribosomal protein L27a-3 0.0314 0.40
Sspon.04G0018430-3C UNCHANGED eukaryotic translation initiation factor 5 0.7161 0.13
Sspon.04G0018710-1A UNCHANGED leucine-rich repeat extensin-like protein 7 0.2983 0.25
Sspon.04G0018960-1A UNCHANGED probable ATP synthase 24 kDa subunit, mitochondrial 0.7219 0.03
Sspon.04G0018980-1A UNCHANGED probable ATP synthase 24 kDa subunit, mitochondrial 0.0953 0.24
Sspon.04G0020870-2C UNCHANGED BAG family molecular chaperone regulator 7 0.1203 -0.46
Sspon.04G0021150-1A UNCHANGED SKP1-like protein 1A 0.5618 -0.11
Sspon.04G0022930-1B UNCHANGED ADP,ATP carrier protein 2, mitochondrial 0.0047 0.21
Sspon.04G0024940-2C UNCHANGED 60S ribosomal protein L6 0.0978 -1.14
Sspon.04G0025040-1P UNCHANGED Prohibitin-3, mitochondrial 0.2341 0.14
Sspon.04G0025860-1B UNCHANGED 60S ribosomal protein L35 0.0527 0.47
Sspon.04G0027390-2C UNCHANGED KH domain-containing protein 0.0660 -0.33
Sspon.04G0028840-2C UNCHANGED 60S ribosomal protein L37a-1 0.1136 -0.19
Sspon.04G0030010-1B UNCHANGED translationally-controlled tumor protein homolog 0.2579 0.13
Sspon.04G0030010-2C UNCHANGED translationally-controlled tumor protein homolog 0.0005 0.43
Sspon.04G0033310-1C UNCHANGED FAM10 family protein 0.0809 -0.28
Sspon.05G0000420-1A UNCHANGED pre-mRNA cleavage factor Im 25 kDa subunit 2 0.5811 -0.16
Sspon.05G0001800-3D UNCHANGED 26S proteasome non-ATPase regulatory subunit 7 homolog A 0.0068 -0.47
Sspon.05G0002840-2B UNCHANGED BAG family molecular chaperone regulator 1 0.1575 -0.19
Sspon.05G0003730-3D UNCHANGED 60S ribosomal protein L23a 0.0097 0.47
Sspon.05G0003770-1A UNCHANGED 60S ribosomal protein L7-3-like 0.0284 0.29
Sspon.05G0003860-1A UNCHANGED 60S ribosomal protein L3 0.0003 0.50
Sspon.05G0004990-1P UNCHANGED fasciclin-like arabinogalactan protein 8 0.4819 -0.11
Sspon.05G0007530-1A UNCHANGED polyadenylate-binding protein 2 0.0138 0.31
Sspon.05G0007780-3D UNCHANGED eukaryotic translation initiation factor 0.1033 -0.18
Sspon.05G0008970-1A UNCHANGED plant intracellular Ras-group-related LRR protein 3 0.4391 0.07
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Sspon.05G0009790-1A UNCHANGED 14-3-3-like protein GF14-6 0.0488 -0.21
Sspon.05G0010080-3C UNCHANGED PLAT domain-containing protein 1 0.0697 0.38
Sspon.05G0010680-1A UNCHANGED 26S proteasome non-ATPase regulatory subunit 11 homolog 0.5464 -0.06
Sspon.05G0012190-1A UNCHANGED calnexin homolog 0.6890 0.03
Sspon.05G0012190-2C UNCHANGED calnexin homolog 0.2315 0.10
Sspon.05G0012970-1A UNCHANGED 2,3-dimethylmalate lyase-like 0.3104 -0.15
Sspon.05G0013010-1A UNCHANGED SNF1-related protein kinase regulatory subunit gamma-1 0.5779 0.12
Sspon.05G0013920-1T UNCHANGED electron transfer flavoprotein subunit beta, mitochondrial 0.2007 0.23
Sspon.05G0014860-1A UNCHANGED Protein transport protein Sec24-like 0.1461 0.55
Sspon.05G0015540-1A UNCHANGED 60S ribosomal protein L4-1 0.0761 0.39
Sspon.05G0016210-1A UNCHANGED multiple organellar RNA editing factor 1, mitochondrial 0.0010 0.46
Sspon.05G0016910-1A UNCHANGED chlorophyll a-b binding protein CP26, chloroplastic 0.4008 0.42
Sspon.05G0018670-1A UNCHANGED 60S ribosomal protein L3 0.0007 0.37
Sspon.05G0022720-2D UNCHANGED sm-like protein LSM7 0.8780 0.04
Sspon.05G0029670-1B UNCHANGED Clathrin, heavy chain 0.6145 0.05
Sspon.05G0030370-1B UNCHANGED 40S ribosomal protein S16 0.0352 0.41
Sspon.05G0031410-1C UNCHANGED 40S ribosomal protein S10-1 0.0674 -0.21
Sspon.05G0033160-1C UNCHANGED 60S acidic ribosomal protein P2A 0.3902 0.09
Sspon.06G0000420-1A UNCHANGED Protein EXORDIUM-like 2 0.1116 -0.40
Sspon.06G0002220-1A UNCHANGED myosin heavy chain-related 0.2198 -0.32
Sspon.06G0002800-1A UNCHANGED non-specific lipid transfer protein GPl-anchored 1 0.0712 -0.38
Sspon.06G0003220-1A UNCHANGED 14-3-3-like protein GF14-C 0.0450 0.20
Sspon.06G0003280-1P UNCHANGED ankyrin repeat domain-containing protein 2A 0.6640 0.08
Sspon.06G0004000-1A UNCHANGED 26S proteasome non-ATPase regulatory subunit 3 homolog A 0.2591 -0.14
Sspon.06G0004210-2B UNCHANGED 60S ribosomal protein L10a 0.9597 -0.01
Sspon.06G0004340-1A UNCHANGED cytochrome c1-2, heme protein, mitochondrial 0.0000 0.43
Sspon.06G0004380-1A UNCHANGED 408 ribosomal protein S25-1 0.0070 0.46
Sspon.06G0005130-1A UNCHANGED predicted protein 0.1265 -0.15
Sspon.06G0005130-3C UNCHANGED predicted protein 0.8532 0.03
Sspon.06G0006090-1A UNCHANGED 14-3-3-like protein GF14-C 0.0036 0.42
Sspon.06G0009170-2B UNCHANGED 26S proteasome non-ATPase regulatory subunit 8 homolog A 0.3038 -0.10
Sspon.06G0009700-2B UNCHANGED Nucleolin 1 0.0014 0.34
Sspon.06G0010630-2B UNCHANGED 408 ribosomal protein S3-3 0.5440 -0.08
Sspon.06G0010910-1A UNCHANGED stomatin-like protein 2, mitochondrial 0.1953 0.38
Sspon.06G0012450-1A UNCHANGED Programmed cell death protein 4 0.0733 0.26
Sspon.06G0012570-1A UNCHANGED eukaryotic translation initiation factor 3 subunit G 0.4365 -0.12
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Sspon.06G0013250-1A UNCHANGED GroES-like zinc-binding alcohol dehydrogenase family protein 0.0294 -0.24
Sspon.06G0013710-1A UNCHANGED 408 ribosomal protein S13 0.0079 0.42
Sspon.06G0013850-1A UNCHANGED SKP1-like protein 1A 0.0007 0.38
Sspon.06G0013850-2B UNCHANGED SKP1-like protein 1A 0.0350 0.30
Sspon.06G0014000-2B UNCHANGED protein transport protein Sec24-like CEF 0.2250 0.53
Sspon.06G0020080-1B UNCHANGED nuclear transport factor 2 0.1018 0.33
Sspon.06G0020090-1B UNCHANGED nascent polypeptide-associated complex subunit alpha-like protein 1 0.0944 -0.23
Sspon.06G0021050-1B UNCHANGED 408 ribosomal protein S15a 0.1714 -0.24
Sspon.06G0022730-1B UNCHANGED Dolichyl-diphosphooligosaccharide--protein glycosyltransferase subunit 2 0.2981 0.11
Sspon.06G0022830-3D UNCHANGED 60S ribosomal protein L7-3-like 0.1064 0.31
Sspon.06G0023760-2C UNCHANGED nicalin 0.3526 0.18
Sspon.06G0024260-1B UNCHANGED 60S acidic ribosomal protein PO 0.9971 0.00
Sspon.06G0024720-1B UNCHANGED protein mago nashi homolog 0.7266 -0.05
Sspon.06G0025370-1B UNCHANGED 14-3-3-like protein 0.9622 0.01
Sspon.06G0027390-1P UNCHANGED mRNA splicing factor1 0.0273 -0.45
Sspon.06G0032650-1C UNCHANGED 40S ribosomal protein S5 0.3868 -0.13
Sspon.07G0000490-1A UNCHANGED 26S proteasome regulatory subunit RPN13 0.0878 -0.15
Sspon.07G0000500-1A UNCHANGED RGG repeats nuclear RNA binding protein A 0.0765 -0.72
Sspon.07G0000910-2B UNCHANGED uncharacterized protein LOC8080085 isoform X1 0.2030 -0.58
Sspon.07G0001500-2B UNCHANGED 408 ribosomal protein S12 0.7212 -0.09
Sspon.07G0001510-1A UNCHANGED 60S acidic ribosomal protein P2A 0.9775 0.00
Sspon.07G0002520-3D UNCHANGED 60S ribosomal protein L37a-1 0.9720 0.02
Sspon.07G0002670-2B UNCHANGED Guanine nucleotide-binding protein subunit beta-like protein A 0.8799 0.02
Sspon.07G0002960-3D UNCHANGED chaperone protein dnaJ 10-like 0.9306 0.02
Sspon.07G0003080-3C UNCHANGED Cyclin/Brf1-like TBP-binding protein 0.3292 -0.07
Sspon.07G0003280-1A UNCHANGED mitochondrial outer membrane protein porin 2 0.0800 -0.30
Sspon.07G0003280-2B UNCHANGED mitochondrial outer membrane protein porin 2 0.0019 0.24
Sspon.07G0003290-2D UNCHANGED eukaryotic translation initiation factor 3 subunit F 0.3431 -0.14
Sspon.07G0003330-2B UNCHANGED Histone deacetylase HDT2 0.0981 0.32
Sspon.07G0003500-1A UNCHANGED non-classical arabinogalactan protein 31 0.4215 -0.40
Sspon.07G0004160-3D UNCHANGED Non-symbiotic hemoglobin 0.2032 0.67
Sspon.07G0004740-1A UNCHANGED universal stress protein PHOS32 0.7596 -0.03
Sspon.07G0005360-1A UNCHANGED 60S ribosomal protein L30 0.4534 0.11
Sspon.07G0005730-1A UNCHANGED 408 ribosomal protein S26 0.0685 0.35
Sspon.07G0006500-1A UNCHANGED 40S ribosomal protein S15a-1 0.6327 -0.12
Sspon.07G0007050-1A UNCHANGED Actin-1 0.0304 -0.20
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Sspon.07G0007120-2B UNCHANGED polypyrimidine tract-binding protein homolog 3 0.3744 0.12
Sspon.07G0007390-1A UNCHANGED patellin-3 isoform X2 0.0030 -0.46
Sspon.07G0007390-2B UNCHANGED patellin-3 isoform X2 0.4518 -0.09
Sspon.07G0007390-2P UNCHANGED Putative patellin family protein 0.6826 -0.07
Sspon.07G0007540-3C UNCHANGED 408 ribosomal protein S12 0.7586 0.02
Sspon.07G0007790-1A UNCHANGED guanosine nucleotide diphosphate dissociation inhibitor 2 0.3419 0.07
Sspon.07G0007790-3C UNCHANGED Rab GDP dissociation inhibitor alpha 0.4942 0.16
Sspon.07G0010050-1A UNCHANGED ERBB-3 BINDING PROTEIN 1 0.7044 -0.04
Sspon.07G0010060-1T UNCHANGED ran-binding protein 1 0.0722 -0.39
Sspon.07G0012270-1A UNCHANGED Fasciclin-like arabinogalactan protein 2 0.4945 0.18
Sspon.07G0012540-2B UNCHANGED importin subunit alpha-1b 0.1134 0.20
Sspon.07G0013010-4D UNCHANGED cullin-1 0.0210 -0.45
Sspon.07G0015170-1A UNCHANGED legumin-like protein 0.5103 -0.07
Sspon.07G0016970-1A UNCHANGED disease resistance protein RGA5-like 0.3889 0.70
Sspon.07G0018180-1A UNCHANGED phospholipid transfer protein 1 0.1664 0.38
Sspon.07G0020390-1A UNCHANGED putative disease resistance protein RGA1 0.4331 -0.14
Sspon.07G0021680-1B UNCHANGED splicing factor U2af small subunit B 0.0242 0.46
Sspon.07G0027940-1P UNCHANGED Clathrin, heavy chain 0.0986 0.26
Sspon.07G0029580-1P UNCHANGED 408 ribosomal protein S10-1 0.0998 0.34
Sspon.07G0032490-1C UNCHANGED USP family protein 0.0494 -0.31
Sspon.08G0000620-4D UNCHANGED DNA-binding protein MNB1B 0.8105 0.06
Sspon.08G0002100-2B UNCHANGED 60S acidic ribosomal protein P3 0.3079 -0.10
Sspon.08G0003560-1A UNCHANGED 408 ribosomal protein S14 0.0080 0.35
Sspon.08G0003610-4D UNCHANGED 60S ribosomal protein L27 0.1357 0.33
Sspon.08G0005280-1A UNCHANGED heterogeneous nuclear ribonucleoprotein 1 0.1496 -0.30
Sspon.08G0007100-2B UNCHANGED V-type proton ATPase subunit B 1 0.6355 0.04
Sspon.08G0007100-4D UNCHANGED V-type proton ATPase subunit B 2-like 0.7007 -0.08
Sspon.08G0009820-2B UNCHANGED binding 0.1570 -0.64
Sspon.08G0009820-3C UNCHANGED binding 0.1132 -0.40
Sspon.08G0010390-1A UNCHANGED Ubiquitin receptor RAD23c 0.0106 0.48
Sspon.08G0010390-3D UNCHANGED Ubiquitin receptor RAD23c 0.0260 0.34
Sspon.08G0010420-2B UNCHANGED ketose-bisphosphate aldolase class-Il family protein 0.4972 0.15
Sspon.08G0011050-1A UNCHANGED pro-resilin precursor 0.0092 0.29
Sspon.08G0011080-2B UNCHANGED Protein BOBBER 1 0.0272 0.32
Sspon.08G0011360-1A UNCHANGED annexin D7 0.0014 0.38
Sspon.08G0011360-2B UNCHANGED annexin D7 0.0013 0.39
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Sspon.08G0011680-1A UNCHANGED peroxisomal multifunctional enzyme type 2 0.0008 0.46
Sspon.08G0012290-1A UNCHANGED 408 ribosomal protein S17-4 0.0264 0.17
Sspon.08G0013100-1P UNCHANGED BAG family molecular chaperone regulator 7 0.0257 -0.35
Sspon.08G0013240-1A UNCHANGED 60S ribosomal protein L9 0.4181 -0.07
Sspon.08G0014800-1A UNCHANGED profilin LP04 0.6735 0.05
Sspon.08G0014800-3D UNCHANGED B-box zinc finger protein 22 0.9911 0.00
Sspon.08G0016200-1A UNCHANGED 408 ribosomal protein S20 0.0371 -0.39
Sspon.08G0016920-2B UNCHANGED peroxisomal membrane protein 11-5 0.0797 0.51
Sspon.08G0023250-1B UNCHANGED histone H3.2 0.1068 -0.26
Sspon.08G0025330-1C UNCHANGED polyubiquitin 0.0001 0.38
Sspon.08G0025980-2D UNCHANGED 40S ribosomal protein S14 0.4055 0.09
Sspon.08G0026670-1C UNCHANGED probable aquaporin TIP2-2 0.8926 -0.05
Sspon.08G0030160-1D UNCHANGED histone H3.2 0.4605 0.16
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Apéndice 2. Lista completa das fosfoproteinas identificadas.

Regulation

Arabidopsis

Protein ID EC14/ECO BLAST Top Hit ortholog (STY) prob. t-test_EC14/ECO
Sspon.01G0010410-3C UP 10 kDa chaperonin-like - <0.75 0.012795605
Sspon.06G0006090-3C UP 14-3-3-like protein GF14-C RCIA >0.75 2.42253E-05
Sspon.05G0025270-1P UP 18S pre-ribosomal assembly protein gar2-related AT2G03810 >0.75 4.78551E-06
Sspon.07G0000490-1A UP 26S proteasome regulatory subunit RPN13 RPN13 >0.75 0.019877893
Sspon.01G0005520-2D UP 40S ribosomal protein S3a - <0.75 0.024687136
Sspon.02G0031860-2B UP 5-methyltetrahydropteroyltriglutamate--homocysteine methyltransferase 1 - <0.75 0.033411148
Sspon.07G0001510-3C UP 60S acidic ribosomal protein P2A - <0.75 0.005026321
Sspon.01G0022700-2B UP 60S ribosomal protein L10-3 - <0.75 0.027309569
Sspon.01G0034580-2D UP 60S ribosomal protein L5-1 RPL5A >0.75 0.024810955
Sspon.08G0009140-3D UP 65-kDa microtubule-associated protein 1 MAP65-1 >0.75 0.037789703
Sspon.06G0013840-2B UP Adenosylhomocysteinase HOG1 >0.75 0.014699427
Sspon.02G0018090-1A UP ADP-ribosylation factor 1 - <0.75 0.020085079
Sspon.04G0022830-1B UP ADP-ribosylation factor GTPase-activating protein AGD12 ZAC >0.75 0.025271467
Sspon.07G0016240-2C UP AGO1a 37104 >0.75 0.010523331
Sspon.01G0011010-1A UP Apoptotic chromatin condensation inducer in the nucleus AT4G39680 >0.75 0.035184998
Sspon.05G0018860-3C UP ATP binding protein STY46 >0.75 0.020139963
Sspon.04G0026410-1B UP autophagy-related protein 101 isoform X1 AT5G66930 >0.75 0.003461188
Sspon.03G0005680-1A UP BSD domain containing protein AT5G65910 >0.75 0.011385527
Sspon.02G0051850-2D UP C2H2 type zf-met: zinc-finger protein AT1G60640 >0.75 0.003594093
Sspon.05G0004600-2B UP calcium-dependent protein kinase 13 CPK5 >0.75 0.000649087
Sspon.02G0017790-2C UP CCR4-NOT transcription complex subunit 10 AT5G35430 >0.75 0.026287691
Sspon.04G0025740-3D UP copper transport protein ATX1-like CCH >0.75 0.000207318
Sspon.08G0008450-2B UP cyclin-dependent kinase F-1 CAK1AT >0.75 0.035886031
Sspon.04G0024860-1P UP cyclin-dependent kinase G-2 AT1G67580 >0.75 7.32528E-05
Sspon.03G0013340-1A UP DEAD-box ATP-dependent RNA helicase 14 DRH1 >0.75 0.002432909
Sspon.07G0008650-3D UP decapping nuclease DXO homolog, chloroplastic AT4G17620 >0.75 0.004613804
Sspon.03G0006960-2D UP diphosphonucleotide phosphatase? AT3G14890 >0.75 2.21497E-06
Sspon.06G0014060-2C UP DNA replication licensing factor MCM2 MCM2 >0.75 2.2511E-06
Sspon.04G0003840-4P UP dynamin-2A isoform X1 ADL6 >0.75 0.000343303
Sspon.04G0004650-1P UP enhancer of MRNA-decapping protein 4 VCR >0.75 0.022523251
Sspon.08G0016040-3D UP enolase 1 - <0.75 0.005193943
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Sspon.02G0005500-1A UP eukaryotic translation initiation factor 4G EIF4G >0.75 0.002460355
Sspon.04G0021070-1A UP Extra-large guanine nucleotide-binding protein 3 XLG3 >0.75 0.002812135
Sspon.03G0001350-3C UP Fructokinase-1 - <0.75 0.02712343
Sspon.03G0009650-2B UP GBF-interacting protein 1 AT1G29370 >0.75 0.004738213
Sspon.05G0008360-3C UP glucose-6-phosphate 1-dehydrogenase, cytoplasmic isoform-like G6PD6 >0.75 0.004711502
Sspon.04G0008860-3C UP Glyceraldehyde-3-phosphate dehydrogenase 3, cytosolic GAPC1 >0.75 0.001050293
Sspon.07G0002320-1A UP golgin candidate 5 GC5 >0.75 0.000157888
Sspon.02G0010610-4D UP hydroxyproline-rich glycoprotein family protein AT2G33490 >0.75 0.008539427
Sspon.05G0003230-1A UP hypothetical protein EJB05_ 36460 - >0.75 0.003767587
Sspon.02G0011080-1A UP hypothetical protein SORBI_3002G254650 AT4G16695 >0.75 0.001530547
Sspon.08G0017310-3D UP hypothetical protein SORBI_3010G267900, partial - >0.75 0.004186451
Sspon.03G0021000-2B UP kinesin-like protein KIF27 AT5G13560 >0.75 0.027270813
Sspon.01G0052180-1P UP L-ascorbate peroxidase 1, cytosolic - <0.75 0.047285961
Sspon.07G0006710-1A UP LETM1-like protein LETM2 >0.75 0.014895347
Sspon.01G0019480-4D UP malate dehydrogenase, cytoplasmic - <0.75 0.007735314
Sspon.02G0048040-1P UP Microtubule-associated protein TORTIFOLIA1 TOR1 >0.75 6.27307E-06
Sspon.01G0031120-2D UP mitochondrial Rho GTPase 1 MIRO1 >0.75 0.02806891

Sspon.05G0002650-1A UP myosin heavy chain, skeletal muscle - <0.75 1.16057E-05
Sspon.03G0037650-1P UP negatively light-regulated protein AT1G69510 >0.75 1.54942E-05
Sspon.02G0013380-1A UP NF-kappa-B-activating protein AT4G02720 >0.75 0.000638292
Sspon.06G0009700-1A UP Nucleolin 1 NUC-L1 >0.75 0.032420878
Sspon.01G0035870-1P UP nucleotidyltransferase AT3G61690 >0.75 0.000139052
Sspon.03G0020230-4D UP Octicosapeptide/Phox/Bem1p family protein PDE331 >0.75 0.00025969
Sspon.04G0030940-1P UP Octicosapeptide/Phox/Bem1p family protein AT5G09620 >0.75 2.9062E-05

Sspon.02G0026180-2B UP Outer arm dynein light chain 1 protein AT4G03260 >0.75 0.001205534
Sspon.02G0009300-1A UP pantothenate kinase 2 PANK2 >0.75 0.000790951
Sspon.04G0015360-2B UP peptidyl-prolyl cis-trans isomerase CYP95 isoform X1 AT3G63400 >0.75 5.21524E-06
Sspon.02G0017270-2B UP peptidyl-prolyl cis-trans isomerase FKBP43-like AT3G12340 >0.75 0.005247028
Sspon.01G0024850-2B UP PH domain containing protein SWAP70 >0.75 0.007101117
Sspon.04G0014380-2C UP phosphoenolpyruvate carboxylase 1 PPC3 >0.75 6.67644E-05
Sspon.02G0016740-2B UP Phosphoenolpyruvate carboxylase 2 PPCA1 >0.75 0.014167667
Sspon.01G0026860-1A UP phosphoglucomutase, cytoplasmic 2 - <0.75 0.026871781
Sspon.04G0017410-1A UP Phosphoglycerate kinase, cytosolic - <0.75 0.008080104
Sspon.04G0019250-3D UP predicted protein AT4G17960 >0.75 8.49375E-05
Sspon.05G0011350-3C UP predicted protein AT1G45688 >0.75 0.00095454

Sspon.05G0029760-2C UP predicted protein AT1G18740 >0.75 0.001886136
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Sspon.04G0027410-1B UP pre-mRNA-splicing factor CWC22 homolog AT1G80930 >0.75 0.002228122
Sspon.02G0033710-2C UP probable inactive receptor kinase At5g10020 AT5G10020 >0.75 0.003365037
Sspon.04G0000280-4D UP protein BTR1 BTR1L >0.75 0.001032266
Sspon.01G0015540-2C UP protein ENHANCED DISEASE RESISTANCE 2 EDR2 >0.75 9.39488E-06
Sspon.01G0024010-1A UP Protein kinase superfamily protein AT3G22750 >0.75 0.005093177
Sspon.08G0004960-1A UP Protein kinase superfamily protein with octicosapeptide/Phox/Bem1p domain AT3G46920 >0.75 2.73459E-06
Sspon.04G0020710-3D UP protein KINESIN LIGHT CHAIN-RELATED 1 KLCR1 >0.75 0.015309291
Sspon.08G0024840-1P UP protein kri1 AT3G24080 >0.75 0.000150388
Sspon.04G0012950-2P UP protein LIKE COV 1 LCV3 >0.75 0.001151129
Sspon.01G0026990-1A UP Protein POLLEN DEFECTIVE IN GUIDANCE 1 POD1 >0.75 2.70752E-05
Sspon.04G0033500-1C UP protein starmaker AT3G49601 >0.75 0.00082104
Sspon.01G0017190-1A UP Protein STRUBBELIG-RECEPTOR FAMILY 6 SRF6 >0.75 0.000186194
Sspon.01G0050080-2C UP putative clathrin assembly protein At2g25430 AT4G32285 >0.75 9.00457E-05
Sspon.04G0015140-5P UP putative histone deacetylase 19 HD1 >0.75 1.46033E-06
Sspon.01G0026770-2C UP putative serine/threonine protein kinase IREH1 AT3G17850 >0.75 0.025218768
Sspon.05G0000820-3D UP pyruvate kinase, cytosolic isozyme - <0.75 0.005570598
Sspon.06G0002420-4D UP ras-related protein RABA5c ARA4 >0.75 2.26284E-05
Sspon.03G0024540-1A UP reticulon-like protein B1 BTI1 >0.75 4.91337E-07
Sspon.03G0008190-2B UP retinitis pigmentosa 1-like 1 protein - >0.75 0.002836093
Sspon.06G0028040-1C UP Sas10/U3 ribonucleoprotein (Utp) family protein EMB2777 >0.75 0.04616818
Sspon.03G0026060-1P UP serine/arginine-rich splicing factor SR45 SR45 >0.75 0.04535324
Sspon.01G0027920-1A UP serine/threonine-protein kinase SMG1 - >0.75 0.005142801
Sspon.07G0018980-1T UP serine/threonine-protein kinase STY46 STY46 >0.75 0.005654015
Sspon.04G0013510-1A UP single-stranded DNA-binding protein WHY2, mitochondrial ATWHY?2 >0.75 0.00734742
Sspon.02G0039770-1B UP sn1-specific diacylglycerol lipase beta AT2G42450 >0.75 0.012970475
Sspon.01G0007790-2C UP splicing factor PWI domain-containing protein - >0.75 0.000189932
Sspon.06G0022720-2C UP tobamovirus multiplication protein 2A TOM2A >0.75 0.00048389
Sspon.04G0005660-3C UP TOM1-like protein 1 AT5G16880 >0.75 0.029797526
Sspon.01G0023170-1A UP Transducin/WD40 repeat-like superfamily protein AT3G50590 >0.75 0.043995782
Sspon.01G0027420-2B UP translational activator GCN1 ILA >0.75 0.000451398
Sspon.02G0025830-1P UP transposon protein, putative, CACTA, En/Spm sub-class - >0.75 0.034679511
Sspon.03G0020430-3C UP triosephosphate isomerase, cytosolic TPI >0.75 0.005012136
Sspon.08G0018850-2C UP tubulin beta chain - <0.75 0.000914106
Sspon.03G0004720-4D UP ubiquitin-like protein SMT3 SUMO1 >0.75 0.00989594
Sspon.05G0037470-1D UP Ubiquitin-specific protease family C19-related protein AT1G78880 >0.75 0.000994288
Sspon.03G0029290-1P UP uncharacterized protein LOC8062366 AT4G32680 >0.75 0.001911482
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Sspon.06G0019900-3D UP uncharacterized protein LOC8062431 AT3G20260 >0.75 1.46821E-05
Sspon.05G0015270-1A UP uncharacterized RNA-binding protein C17H9.04¢ AT2G17975 >0.75 0.003075107
Sspon.04G0019500-1A UP unnamed protein product AT3G14067 >0.75 0.002822609
Sspon.06G0010140-3D UP vesicle-associated protein 1-2 PVA12 >0.75 8.32718E-05
Sspon.03G0008250-1A UP VIP1 protein - >0.75 1.90023E-05
Sspon.03G0003300-3C UP V-type proton ATPase subunit a1 VHA-A1 >0.75 8.77652E-05
Sspon.04G0017770-1P UP Zinc finger CCCH domain-containing protein 40 AT3G21810 >0.75 0.027067922
Sspon.01G0004500-4D Unique_EC14 3-ketoacyl-CoA synthase 10 KCS10 >0.75 -
Sspon.08G0003610-2B Unique_EC14 60S ribosomal protein L27 - <0.75 -
Sspon.03G0022090-2B Unique_EC14 ABC transporter G family member 31 ABCG32 >0.75 -
Sspon.01G0047550-1B Unique_EC14 Acyl-CoA-binding domain-containing protein 4 ACBP4 >0.75 -
Sspon.01G0017210-2D Unique_EC14 alanine aminotransferase 2 - <0.75 -
Sspon.05G0034560-2T Unique_EC14 alcohol dehydrogenase family-2 - <0.75 -
Sspon.04G0004330-3D Unique_EC14 aldehyde dehydrogenase family 2 member B7, mitochondrial-like - <0.75 -
Sspon.04G0009600-3C Unique_EC14 ASC1-like protein 1 LAG13 >0.75 -
Sspon.06G0005210-2P Unique_EC14 auxin-responsive protein SAUR76-like AT5G20820 >0.75 -
Sspon.02G0011270-1P Unique_EC14 chaperone protein dnaJ 10-like AT1G76700 >0.75 -
Sspon.02G0035090-1P Unique_EC14 chlorophyll a-b binding protein CP29.1, chloroplastic LHCB4.1 >0.75 -
Sspon.05G0008090-2B Unique_EC14 cyclin-dependent kinase G-2 - <0.75 -
Sspon.06G0010830-2B Unique_EC14 DEAD-box ATP-dependent RNA helicase 42 AT1G20920 >0.75 -
Sspon.01G0007930-2B Unique_EC14 enhancer of zeste3 SWN >0.75 -
Sspon.03G0011150-1A Unique_EC14 Extra-large G-protein-like AT2G46380 >0.75 -
Sspon.01G0018000-2C Unique_EC14 GDP-mannose 3,5-epimerase 1 - <0.75 -
Sspon.03G0010040-3P Unique_EC14 isocitrate dehydrogenase [NADP] - <0.75 -
Sspon.06G0004940-1A Unique_EC14 nitrate reductase [NADH] NIA1 >0.75 -
Sspon.06G0004940-2B Unique_EC14 nitrate reductase [NADH] NIA1 >0.75 -
Sspon.01G0062050-1D Unique_EC14 nuclear pore complex protein NUP1 CPK20 >0.75 -
Sspon.01G0019170-1A Unique_EC14 nucleolin 2-like NUC-L1 >0.75 -
Sspon.04G0008050-1A Unique_EC14 phenylalanine ammonia-lyase PAL2 >0.75 -
Sspon.01G0056460-2D Unique_EC14 Phosphoglycerate mutase-like family protein AT3G01310 >0.75 -
Sspon.01G0000290-3D Unique_EC14 polymerase |l transcription-mediator2 CCT >0.75 -
Sspon.07G0017620-2C Unique_EC14 probable apyrase 3 - <0.75 -
Sspon.07G0011830-1A Unique_EC14 probable cellulose synthase A catalytic subunit 1 [UDP-forming] CESA1 >0.75 -
Sspon.02G0029090-3C Unique_EC14 probable mediator of RNA polymerase |l transcription subunit 37¢ HSP70 >0.75 -
Sspon.01G0037490-1B Unique_EC14 protease Do-like 9 DEG9 >0.75 -
Sspon.02G0035910-1B Unique_EC14 protein CURVATURE THYLAKOID 1B, chloroplastic isoform X1 PSI-P >0.75 -
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Sspon.02G0054010-2D Unique_EC14 protein DA1-related 1-like AT4G36860 >0.75 -
Sspon.01G0010660-3C Unique_EC14 protein phosphatase 2C 32 POL >0.75 -
Sspon.07G0007130-1A Unique_EC14 protein S-acyltransferase 8-like AT4G24630 >0.75 -
Sspon.05G0023300-1B Unique_EC14 Protein SPATULA PILS >0.75 -
Sspon.05G0031030-1C Unique_EC14 putative potassium transporter 15 KUP7 >0.75 -
Sspon.08G0021760-1B Unique_EC14 pyrophosphate--fructose 6-phosphate 1-phosphotransferase subunit beta AT1G12000 >0.75 -
Sspon.02G0028150-1T Unique_EC14 Respiratory burst oxidase homolog protein B RHD2 >0.75 -
Sspon.01G0005220-2B Unique_EC14 ribosome biogenesis protein TSR3 homolog isoform X2 AT5G10070 >0.75 -
Sspon.01G0010390-1P Unique_EC14 serine/arginine-rich SC35-like splicing factor SCL28 - >0.75 -
Sspon.07G0007080-1A Unique_EC14 soluble inorganic pyrophosphatase PPa3 >0.75 -
Sspon.04G0008510-1A Unique_EC14 Splicing factor, arginine/serine-rich 7 RSZ21 >0.75 -
Sspon.08G0016590-3D Unique_EC14 SPX domain-containing membrane protein AT4G22990 >0.75 -
Sspon.03G0003240-1A Unique_EC14 TBC1 domain family member 8B AT3G55020 >0.75 -
Sspon.07G0004500-1A Unique_EC14 transcription elongation factor SPT5-like AT5G65910 >0.75 -
Sspon.02G0012380-3C Unique_EC14 Transcription factor BIM3 BIM2 >0.75 -
Sspon.01G0000280-3D Unique_EC14 tubulin beta-2 chain - <0.75 -
Sspon.01G0034930-3D Unique_EC14 Ubiquitin-fold modifier-conjugating enzyme UBC5 >0.75 -
Sspon.07G0019360-2D Unique_EC14 XS domain protein - >0.75 -
Sspon.03G0030820-2D Unique_EC14 zinc knuckle (CCHC-type) family protein AT1G06750 >0.75 -
Sspon.06G0025370-3D DOWN 14-3-3-like protein GF14 >0.75 1.71838E-05
Sspon.03G0021940-4D DOWN Alba DNA/RNA-binding protein AT1G29250 >0.75 0.00146702
Sspon.04G0000870-1A DOWN alcohol dehydrogenase class-3 HOT5 >0.75 0.000306559
Sspon.04G0007580-3C DOWN ALG-2 interacting protein X-like AT1G15130 >0.75 4.1997E-05
Sspon.04G0003470-2B DOWN AP2-like ethylene-responsive transcription factor AlL1 AT1G72570 >0.75 0.000216236
Sspon.07G0025510-2C DOWN aquaporin NIP1-3-like NIP1;2 >0.75 0.000508295
Sspon.05G0037670-1D DOWN Aquaporin PIP1-2 PIP1;5 >0.75 0.001587271
Sspon.02G0019440-2B DOWN aquaporin PIP2-1 PIP2A >0.75 0.006578572
Sspon.04G0007950-4D DOWN aquaporin PIP2-5 PIP2A >0.75 0.000126881
Sspon.01G0020150-3C DOWN aquaporin TIP3-1 - <0.75 0.010248978
Sspon.02G0011530-1P DOWN AT-hook motif nuclear-localized protein 10 AT2G33620 >0.75 0.000736174
Sspon.04G0001800-1A DOWN autophagy-related protein 18b ATG18B >0.75 6.18659E-05
Sspon.01G0041800-1B DOWN callose synthase 10 GSL8 >0.75 0.002346554
Sspon.02G0020250-1A DOWN CASP-like protein 1D1 - >0.75 0.00036296
Sspon.03G0044930-1D DOWN cell division cycle 5-like protein CDC5 >0.75 0.024688201
Sspon.04G0008670-4P DOWN chitinase - <0.75 2.50685E-05
Sspon.07G0003080-3C DOWN Cyclin/Brf1-like TBP-binding protein MEEG5 >0.75 0.002887498
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Sspon.04G0015310-1A DOWN death-inducer obliterator 1-like AT5G11430 >0.75 0.000264363
Sspon.03G0009100-1A DOWN D-glycerate 3-kinase, chloroplastic AT1G80380 >0.75 0.00237259
Sspon.06G0023400-2C DOWN diacylglycerol kinase 5 - <0.75 0.039359808
Sspon.05G0031190-1C DOWN DNA ligase 4 - >0.75 0.000300064
Sspon.01G0021830-2B DOWN dormancy-associated protein 1 AT2G33830 >0.75 4.20225E-06
Sspon.06G0015190-1A DOWN dr1-associated corepressor NF-YC11 >0.75 0.011254117
Sspon.01G0046430-1B DOWN DUF21 domain-containing protein At2g14520 AT2G14520 >0.75 7.42399E-07
Sspon.03G0023940-4D DOWN DUF455 family protein GTE4 >0.75 0.001507963
Sspon.02G0057380-1D DOWN ENTH/VHS family protein PCFS4 >0.75 0.000140965
Sspon.05G0039230-1D DOWN ferritin-1, chloroplastic FER4 >0.75 0.012031891
Sspon.01G0041200-2C DOWN G2484-1 protein (G2484-1 >0.75 0.003259186
Sspon.01G0024930-1A DOWN Globulin-1 S allele - >0.75 0.024463289
Sspon.01G0027400-1A DOWN glutamate decarboxylase 1 GAD >0.75 0.002274958
Sspon.04G0030340-1P DOWN Heat shock 70 kDa protein 8 HSP70T-2 >0.75 0.000559953
Sspon.01G0052010-1C DOWN heat shock cognate 70 kDa protein - <0.75 0.013890874
Sspon.08G0016410-2B DOWN histone H1 HIS1-3 >0.75 0.000920264
Sspon.02G0022290-3C DOWN histone-lysine N-methyltransferase, H3 lysine-9 specific SUVH1 SUVH1 >0.75 0.00236781

Sspon.02G0040370-1B DOWN hypothetical protein EJB05 26816, partial - >0.75 1.4431E-05

Sspon.03G0037250-1B DOWN jasmonic acid-amido synthetase JAR2-like JAR1 >0.75 0.000900021
Sspon.01G0021020-1A DOWN low-temperature-induced 65 kDa protein - >0.75 5.72386E-05
Sspon.06G0025340-1B DOWN Maf-like protein CV_0124 AT5G66550 >0.75 0.001256005
Sspon.06G0001440-3C DOWN mediator of RNA polymerase |l transcription subunit 15 - >0.75 0.002111405
Sspon.05G0025670-1P DOWN mitogen-activated protein kinase kinase kinase 3 isoform X2 MAP3KA >0.75 0.000766028
Sspon.05G0021500-1A DOWN mRNA turnover protein 4 homolog AT1G25260 >0.75 0.013379636
Sspon.02G0018020-3D DOWN nitrate regulatory gene2 protein AT5G25590 >0.75 0.00630241

Sspon.07G0010230-4D DOWN patellin-6 AT3G51670 >0.75 0.024099591
Sspon.05G0007230-2B DOWN Peroxygenase 2 CLO1 >0.75 0.012962689
Sspon.07G0015670-4D DOWN phosphoribosylformylglycinamidine cyclo-ligase, chloroplastic/mitochondrial PURS >0.75 0.005265234
Sspon.07G0003020-4D DOWN plant/F18B13-26 protein AT1G15400 >0.75 0.002281316
Sspon.03G0024550-1T DOWN P-loop containing nucleoside triphosphate hydrolase superfamily protein DAA1 >0.75 2.4877E-05

Sspon.01G0018450-3C DOWN probable NAD(P)H dehydrogenase (quinone) FQR1-like 2 AT4G36750 >0.75 0.043096428
Sspon.02G0009270-2B DOWN probable serine/threonine-protein kinase PBL19 AT5G47070 >0.75 8.70752E-05
Sspon.01G0010590-4P DOWN probable transcription factor At3g04930 AT5G28040 >0.75 0.009368296
Sspon.06G0007930-3C DOWN probable WRKY transcription factor 32 WRKY4 >0.75 0.001111983
Sspon.06G0012450-1A DOWN Programmed cell death protein 4 AT5G63190 >0.75 0.001672361
Sspon.06G0001750-4D DOWN protein EMSY-LIKE 3 EML3 >0.75 0.002221616
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Sspon.07G0018360-1A DOWN protein FLX-like 3 AT1G55170 >0.75 0.006682772
Sspon.02G0004620-3C DOWN Protein FREE1 AT1G20110 >0.75 0.000677029
Sspon.08G0022930-1P DOWN Protein kinase superfamily protein with octicosapeptide/Phox/Bem1p domain AT3G46920 >0.75 0.005196268
Sspon.06G0010940-2B DOWN protein NTM1-like 9 NTL9 >0.75 0.003710715
Sspon.03G0007150-2C DOWN protein STICHEL-like 3 AT4G18820 >0.75 2.00863E-07
Sspon.01G0006700-3D DOWN protein TPR3 isoform X1 T21F11.18 >0.75 0.000107684
Sspon.02G0038250-2C DOWN putative endo-1,3(4)-beta-glucanase 2 - <0.75 0.010927503
Sspon.07G0007390-3P DOWN Putative patellin family protein AT4G09160 >0.75 0.000974647
Sspon.02G0032880-2D DOWN PWWP domain containing protein - >0.75 0.000817794
Sspon.06G0010720-3D DOWN ramosa 1 enhancer locus 2 T21F11.18 >0.75 0.007161787
Sspon.03G0007760-3C DOWN ras-related protein Rab7 RABG3B >0.75 0.013436953
Sspon.03G0031570-2C DOWN Regulator of Vps4 activity in the MVB pathway protein AT2G19710 >0.75 0.004747105
Sspon.03G0042290-1C DOWN RGG repeats nuclear RNA binding protein A - >0.75 0.009943466
Sspon.05G0016410-4D DOWN Serine/threonine-protein kinase-like protein CCR4 CCR4 >0.75 0.018365619
Sspon.04G0008430-1A DOWN Sister chromatid cohesion protein PDS5 B-B AT1G15940 >0.75 0.001539994
Sspon.05G0000690-2D DOWN stem-specific protein TSJT1 AT4G27450 >0.75 0.001166424
Sspon.01G0028270-2D DOWN stem-specific protein TSJT1-like AT3G22850 >0.75 0.014590075
Sspon.01G0048910-2D DOWN stem-specific protein TSJT1-like AT3G22850 >0.75 0.001384623
Sspon.01G0009300-1A DOWN Sucrose synthase 3 SUS3 >0.75 0.004415272
Sspon.07G0002640-1A DOWN syntaxin-71 SYP71 >0.75 1.91108E-05
Sspon.02G0025080-3C DOWN TPR domain containing protein AT4G37210 >0.75 0.027661413
Sspon.07G0005070-2B DOWN transcription elongation factor SPT6-like isoform X1 GTB1 >0.75 0.034646287
Sspon.04G0030800-2D DOWN transcriptional corepressor LEUNIG_ HOMOLOG isoform X1 LUH >0.75 0.009262533
Sspon.07G0019810-3C DOWN transcriptional corepressor SEUSS SEU >0.75 1.25593E-05
Sspon.05G0006110-1A DOWN trihelix transcription factor GTL1-like isoform X1 GT2 >0.75 0.043540248
Sspon.01G0031590-1A DOWN uncharacterized protein LOC117839856 - >0.75 0.003611236
Sspon.03G0005110-1A DOWN uncharacterized protein LOC8063112 - >0.75 0.002090563
Sspon.04G0003800-2B DOWN uncharacterized protein LOC8068602 - >0.75 0.013355038
Sspon.03G0034870-3D DOWN uncharacterized protein LOC8074520 - >0.75 0.000270917
Sspon.08G0022780-2C DOWN uncharacterized protein LOC8076213 isoform X1 AT2G24100 >0.75 0.018414091
Sspon.07G0004740-2B DOWN universal stress protein PHOS32 AT1G11360 >0.75 0.023128486
Sspon.03G0042840-2D DOWN uridine-cytidine kinase C AT1G73980 >0.75 0.010773733
Sspon.06G0004410-2B DOWN vesicle-associated membrane protein 727 VAMP727 >0.75 0.000525965
Sspon.07G0037580-1D DOWN WEB family protein At5g55860 AT1G12150 >0.75 0.000383123
Sspon.03G0016670-3C DOWN YEATS domain-containing protein 2-like AT5G48050 >0.75 0.036304128
Sspon.03G0006600-1A DOWN Zinc finger CCCH domain-containing protein 19 NERD >0.75 0.000630481
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Sspon.03G0022840-1A DOWN zinc finger CCCH domain-containing protein 2 OZF1 >0.75 0.002182086
Sspon.08G0019740-1B DOWN zinc finger CCCH domain-containing protein 44-like isoform X1 AT3G12130 >0.75 6.14507E-05
Sspon.05G0016920-3C DOWN zinc-finger homeodomain protein 4 isoform X2 HB31 >0.75 0.019720809
Sspon.04G0014670-3C Unique_ECO abscisic acid receptor PYL2 - <0.75 -
Sspon.07G0023130-2D Unique_ECO aldose reductase AT5G01670 >0.75 -
Sspon.06G0023380-2C Unique_ECO B-box type zinc finger family protein BBX29 >0.75 -
Sspon.08G0022270-2P Unique_ECO bZIP transcription factor 23 ABF2 >0.75 -
Sspon.01G0030860-3D Unique_ECO Cellulose synthase-5 CEV1 >0.75 -
Sspon.01G0035410-1B Unique_ECO CTC-interacting domain 7 CID7 >0.75 -
Sspon.02G0006200-1A Unique_ECO cysteine-rich receptor-like protein kinase 6 CRK8 >0.75 -
Sspon.04G0014130-1A Unique_ECO embryonic protein DC-8 - >0.75 -
Sspon.02G0035190-2C Unique_ECO eukaryotic translation initiation factor-related AT1G11480 >0.75 -
Sspon.01G0036380-2C Unique_ECO F-box protein SKIP22 AT1G10120 >0.75 -
Sspon.07G0007110-3C Unique_ECO G-box-binding factor 4 GBF4 >0.75 -
Sspon.08G0011520-2B Unique_ECO GEM:-like protein 1 GEM >0.75 -
Sspon.08G0008800-1P Unique_ECO G-type lectin S-receptor-like serine/threonine-protein kinase SD2-5 SD2-5 >0.75 -
Sspon.04G0026620-1B Unique_ECO guanylate-binding protein 7-like AT5G46070 >0.75 -
Sspon.02G0001740-1P Unique_ECO histone H2B.1 - <0.75 ]
Sspon.05G0004360-3C Unique_ECO Late embryogenesis abundant protein 18 - >0.75 -
Sspon.01G0003390-2B Unique_ECO late embryogenesis abundant protein D-34 AT3G22490 >0.75 -
Sspon.04G0026090-2D Unique_ECO late embryogenesis abundant protein D-34-like - <0.75 -
Sspon.04G0033010-2D Unique_ECO MACPF domain-containing protein AT1G14780 >0.75 -
Sspon.03G0018340-1A Unique_ECO mediator of RNA polymerase |l transcription subunit 17 AT5G20170 >0.75 -
Sspon.02G0031260-3C Unique_ECO nuclear transcription factor Y subunit A-7 NF-YA7 >0.75 -
Sspon.02G0001380-1A Unique_ECO potassium transporter 7 KUP3 >0.75 -
Sspon.04G0026930-2D Unique_ECO predicted protein AT5G24130 >0.75 -
Sspon.08G0014900-2D Unique_ECO predicted protein AT4G29520 >0.75 -
Sspon.01G0019920-3D Unique_ECO probable prefoldin subunit 5 PFD5 >0.75 -
Sspon.02G0002320-1P Unique_ECO Proteasome subunit alpha type-3 - <0.75 -
Sspon.08G0015870-1A Unique_ECO Proteasome subunit beta type-6 - <0.75 -
Sspon.06G0002200-2B Unique_ECO Pumilio homolog 5 PUM5 >0.75 -
Sspon.01G0032740-3D Unique_ECO RPM1-interacting protein 4 RIN4 >0.75 -
Sspon.03G0032050-1B Unique_ECO seed maturation protein PM41 AT2G21820 >0.75 -
Sspon.01G0039160-2C Unique_ECO serine/threonine protein kinase OSK3 KIN10 >0.75 -
Sspon.06G0016630-2B Unique_ECO Transcription factor bHLH47 - <0.75 -
Sspon.07G0032660-2D Unique_ECO translocator protein homolog - >0.75 -
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Sspon.06G0003980-3D Unique_ECO ubiquitin carboxyl-terminal hydrolase 36 - >0.75 -
Sspon.02G0032690-1A Unique_ECO uncharacterized protein LOC8072885 - >0.75 -
Sspon.07G0011300-2D Unique_ECO zinc finger CCCH domain-containing protein 35 OZF1 >0.75 -
Sspon.01G0022290-1A UNCHANGED 11-beta-hydroxysteroid dehydrogenase 1B MBA10.16 >0.75 -
Sspon.02G0002400-2C UNCHANGED 11-beta-hydroxysteroid dehydrogenase 1B MBA10.16 >0.75 -
Sspon.01G0008600-2P UNCHANGED 14 kDa zinc-binding protein HIT3 >0.75 0.145739852
Sspon.05G0009790-3C UNCHANGED 14-3-3-like protein GF14-6 - <0.75 0.407021287
Sspon.06G0000330-3C UNCHANGED 14-3-3-like protein GF14-A GF14 >0.75 0.831678111
Sspon.03G0042170-2D UNCHANGED 1-aminocyclopropane-1-carboxylate oxidase 1 - <0.75 -
Sspon.03G0029970-1P UNCHANGED 2,3-bisphosphoglycerate-independent phosphoglycerate mutase iPGAM2 >0.75 -
Sspon.04G0002960-2C UNCHANGED 24.1 kDa heat shock protein, mitochondrial-like isoform X2 AT5G51440 >0.75 -
Sspon.04G0026340-2D UNCHANGED 26S protease regulatory subunit 7A - <0.75 -
Sspon.06G0008960-2C UNCHANGED 26S proteasome non-ATPase regulatory subunit 1 homolog B - <0.75 -
Sspon.04G0018460-3D UNCHANGED 26S proteasome non-ATPase regulatory subunit 2 homolog A RPN1A >0.75 -
Sspon.04G0008920-1P UNCHANGED 26S proteasome non-ATPase regulatory subunit 6 - <0.75 0.06380539
Sspon.06G0009170-4D UNCHANGED 26S proteasome non-ATPase regulatory subunit 8 homolog A - <0.75 -
Sspon.04G0027790-1T UNCHANGED 26S proteasome regulatory subunit 8 homolog A RPT6A >0.75 -
Sspon.07G0020690-2C UNCHANGED 2-alkenal reductase (NADP(+)-dependent)-like - <0.75 -
Sspon.07G0017060-3D UNCHANGED 2-isopropylmalate synthase 1 chloroplastic MAML-4 >0.75 -
Sspon.07G0028350-2D UNCHANGED 2-isopropylmalate synthase B - <0.75 -
Sspon.08G0022510-1T UNCHANGED 3-oxoacyl-[acyl-carrier-protein] synthase |, chloroplastic KASI >0.75 -
Sspon.07G0029580-1P UNCHANGED 408 ribosomal protein S10-1 AT5G52650 >0.75 0.686600568
Sspon.05G0002580-2D UNCHANGED 408 ribosomal protein S11 - <0.75 -
Sspon.06G0013710-1T UNCHANGED 408 ribosomal protein S13 RPS13A >0.75 -
Sspon.08G0003560-3C UNCHANGED 408 ribosomal protein S14 - <0.75 -
Sspon.01G0048570-2P UNCHANGED 408 ribosomal protein S15 - <0.75 -
Sspon.08G0012290-1A UNCHANGED 408 ribosomal protein S17-4 - <0.75 -
Sspon.02G0042000-1B UNCHANGED 408 ribosomal protein S18 - <0.75 -
Sspon.01G0037240-1P UNCHANGED 408 ribosomal protein S20-1 - <0.75 -
Sspon.06G0004380-4D UNCHANGED 408 ribosomal protein S25-1 - <0.75 -
Sspon.07G0005730-2B UNCHANGED 408 ribosomal protein S26 - <0.75 -
Sspon.02G0034090-1B UNCHANGED 40S ribosomal protein S3-3 - <0.75 -
Sspon.03G0017970-1A UNCHANGED 408 ribosomal protein S5 - <0.75 -
Sspon.03G0017970-4D UNCHANGED 408 ribosomal protein S5 - <0.75 -
Sspon.02G0043770-2D UNCHANGED 40S ribosomal protein S6 - <0.75 -
Sspon.01G0016990-3D UNCHANGED 40S ribosomal protein S7 - <0.75 -
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Sspon.01G0052460-2D UNCHANGED 408 ribosomal protein S7 - <0.75 -
Sspon.04G0003910-4D UNCHANGED 408 ribosomal protein S8 - <0.75 -
Sspon.01G0004560-3C UNCHANGED 408S ribosomal protein SA - <0.75 -
Sspon.05G0036910-1P UNCHANGED 6,7-dimethyl-8-ribityllumazine synthase COS1 >0.75 -
Sspon.06G0024260-2C UNCHANGED 60S acidic ribosomal protein PO AT2G40010 >0.75 0.804101293
Sspon.06G0024480-2C UNCHANGED 60S acidic ribosomal protein P1 - <0.75 0.432584821
Sspon.07G0006870-1A UNCHANGED 60S acidic ribosomal protein P2B AT3G28500 >0.75 0.978279692
Sspon.08G0002100-2B UNCHANGED 60S acidic ribosomal protein P3 AT4G25890 >0.75 0.404754055
Sspon.03G0002250-1A UNCHANGED 60S ribosomal protein L10a - <0.75 -
Sspon.03G0012660-1P UNCHANGED 60S ribosomal protein L19-1 - <0.75 -
Sspon.01G0009440-3P UNCHANGED 60S ribosomal protein L22-2 - <0.75 -
Sspon.05G0003730-3D UNCHANGED 60S ribosomal protein L23a - <0.75 -
Sspon.03G0001320-4D UNCHANGED 60S ribosomal protein L5-1 - <0.75 -
Sspon.05G0009180-2D UNCHANGED 60S ribosomal protein L6 - <0.75 -
Sspon.02G0028970-3C UNCHANGED 60S ribosomal protein L8 AT4G36130 >0.75 -
Sspon.03G0008800-2B UNCHANGED 65-kDa microtubule-associated protein 3 AT5G08670 >0.75 -
Sspon.02G0049380-1C UNCHANGED 65-kDa microtubule-associated protein 6 ATMAPG5-6 >0.75 -
Sspon.07G0012190-4D UNCHANGED 6-phosphofructo-2-kinase/fructose-2,6-bisphosphatase F2KP >0.75 -
Sspon.06G0002460-4D UNCHANGED 70 kDa peptidyl-prolyl isomerase - <0.75 -
Sspon.06G0026890-1B UNCHANGED AAA-type ATPase family protein AT1G02890 >0.75 0.957168354
Sspon.06G0004630-3C UNCHANGED ABC transporter B family member 1 - <0.75 -
Sspon.05G0009980-4D UNCHANGED ABC transporter B family member 19 - <0.75 -
Sspon.05G0022390-2D UNCHANGED ABC transporter B family member 19 ABCB19 >0.75 0.582491649
Sspon.01G0058010-1D UNCHANGED ABC transporter B family member 6 ABCB20 >0.75 -
Sspon.01G0051410-1C UNCHANGED ABC transporter F family member 4 AT1G19990 >0.75 -
Sspon.02G0051760-1C UNCHANGED ABC transporter F family member 4 ABCF4 >0.75 0.21697292
Sspon.01G0003230-2B UNCHANGED ABC transporter G family member 22 isoform X1 ABCG22 >0.75 -
Sspon.03G0018740-1A UNCHANGED acetyl-CoA acetyltransferase, cytosolic 1-like isoform X2 - <0.75 -
Sspon.04G0011260-4D UNCHANGED acetyl-coenzyme A synthetase, chloroplastic/glyoxysomal ACS >0.75 0.064752046
Sspon.02G0034150-1B UNCHANGED acidic leucine-rich nuclear phosphoprotein 32-related protein 1 AT3G50690 >0.75 0.213893128
Sspon.01G0027140-2C UNCHANGED actin-1 - <0.75 0.154887418
Sspon.07G0007050-1P UNCHANGED Actin-1 - <0.75 -
Sspon.07G0007050-2B UNCHANGED Actin-1 - <0.75 -
Sspon.05G0018830-4P UNCHANGED actin-7-like - <0.75 -
Sspon.07G0016040-2B UNCHANGED actin-97 - <0.75 -
Sspon.01G0029430-1P UNCHANGED actin-depolymerizing factor 2 ADF6 >0.75 -
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Sspon.01G0031280-1A UNCHANGED actin-depolymerizing factor 3 - <0.75 0.174862068
Sspon.01G0000620-3C UNCHANGED Actin-related protein 4 - <0.75 -
Sspon.01G0061500-1P UNCHANGED Acyl-CoA N-acyltransferase with RING/FYVE/PHD-type zinc finger protein - <0.75 -
Sspon.01G0037140-1B UNCHANGED Acyl-CoA-binding domain-containing protein 3 - <0.75 -
Sspon.03G0036420-2C UNCHANGED acyl-protein thioesterase 2 AT5G20060 >0.75 -
Sspon.03G0032540-2C UNCHANGED adaptin ear-binding - <0.75 -
Sspon.04G0008080-1A UNCHANGED adenosine kinase 2 - <0.75 -
Sspon.01G0033360-2D UNCHANGED ADP-ribosylation factor GTPase-activating protein AGD10 - <0.75 -
Sspon.01G0015180-4D UNCHANGED ADP-ribosylation factor GTPase-activating protein AGD10 AGD8 >0.75 0.064701072
Sspon.06G0002930-4D UNCHANGED ADP-ribosylation factor GTPase-activating protein AGD3 - <0.75 -
Sspon.01G0046680-2D UNCHANGED Alba DNA/RNA-binding protein - <0.75 -
Sspon.01G0057000-1C UNCHANGED alcohol dehydrogenase 1 - <0.75 -
Sspon.01G0027630-2P UNCHANGED alpha tubulin1 - <0.75 -
Sspon.07G0009780-3C UNCHANGED alpha,alpha-trehalose-phosphate synthase [UDP-forming] 6 isoform X1 ATTPS6 >0.75 -
Sspon.08G0010530-3D UNCHANGED alpha/beta-Hydrolases superfamily protein AT5G37710 >0.75 0.058473459
Sspon.02G0013220-3P UNCHANGED alpha-amylase isozyme 3B - <0.75 -
Sspon.04G0031260-2D UNCHANGED alpha-amylase type B isozyme-like - <0.75 -
Sspon.08G0010820-1A UNCHANGED alpha-mannosidase 2 GMII >0.75 -
Sspon.02G0004590-2B UNCHANGED alpha-tubulin TUA5 >0.75 -
Sspon.08G0020940-2C UNCHANGED amino acid transporter AVT1C AT2G39130 >0.75 -
Sspon.04G0015030-1A UNCHANGED aminopeptidase M1-A - <0.75 -
Sspon.07G0002920-1A UNCHANGED anaphase-promoting complex subunit 10 APC10 >0.75 -
Sspon.02G0019860-2B UNCHANGED Ankyrin repeat domain-containing protein 13B AT1G04780 >0.75 -
Sspon.08G0011360-4D UNCHANGED annexin D7 - <0.75 -
Sspon.04G0003110-3D UNCHANGED annexin p35 - <0.75 -
Sspon.07G0002770-2B UNCHANGED AP2/ERF and B3 domain-containing protein Os05g0549800 RAV2 >0.75 -
Sspon.02G0043920-2C UNCHANGED AP-3 complex subunit delta delta-ADR >0.75 -
Sspon.02G0027910-3C UNCHANGED AP-5 complex subunit mu AT2G20790 >0.75 -
Sspon.03G0040470-1C UNCHANGED apurinic endonuclease-redox protein ARP >0.75 -
Sspon.01G0053670-2D UNCHANGED ARF guanine-nucleotide exchange factor GNOM GN >0.75 -
Sspon.07G0037760-1D UNCHANGED Argininosuccinate synthase, chloroplastic - <0.75 -
Sspon.08G0021410-3D UNCHANGED ARM repeat superfamily protein - <0.75 -
Sspon.04G0021430-1P UNCHANGED ARM repeat superfamily protein AT5G15680 >0.75 0.487129869
Sspon.05G0020280-3D UNCHANGED ARM repeat superfamily protein AT2G26780 >0.75 -
Sspon.03G0001120-3D UNCHANGED ARM repeat superfamily protein AT1G05960 >0.75 -
Sspon.03G0033880-1B UNCHANGED asparagine--tRNA ligase, cytoplasmic 1 - <0.75 -
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Sspon.01G0028570-2B UNCHANGED aspartate-semialdehyde dehydrogenase - <0.75 -
Sspon.03G0024450-1P UNCHANGED aspartate--tRNA ligase 2, cytoplasmic-like AT4G31180 >0.75 0.060612052
Sspon.08G0020350-1B UNCHANGED AT5g56980/MHM17_10-like protein AT2G26110 >0.75 -
Sspon.02G0036750-2C UNCHANGED ATG8-interacting protein 1 AT >0.75 0.507182233
Sspon.04G0000310-1A UNCHANGED ATGB8-interacting protein 1-like isoform X1 AT >0.75 -
Sspon.02G0011530-4D UNCHANGED AT-hook motif nuclear-localized protein 10 AT2G33620 >0.75 -
Sspon.03G0009180-1A UNCHANGED ATP binding protein AT3G58640 >0.75 0.05879776
Sspon.02G0019400-2B UNCHANGED ATP synthase subunit d, mitochondrial - <0.75 -
Sspon.08G0020400-2C UNCHANGED ATP/GTP-binding protein family emb1579 >0.75 0.063903187
Sspon.08G0001400-4D UNCHANGED ATPase family AAA domain-containing protein 1-like isoform X1 AT4G27680 >0.75 0.379571747
Sspon.06G0018800-3C UNCHANGED ATP-citrate synthase alpha chain protein 2 - <0.75 -
Sspon.03G0034420-2C UNCHANGED ATP-citrate synthase beta chain protein 1 ACLB-1 >0.75 0.004953267
Sspon.05G0009380-4D UNCHANGED ATP-dependent 6-phosphofructokinase 2 - <0.75 -
Sspon.03G0006890-3D UNCHANGED ATP-dependent 6-phosphofructokinase 3 PFK4 >0.75 -
Sspon.03G0006890-1P UNCHANGED ATP-dependent 6-phosphofructokinase 6 PFK3 >0.75 0.079813829
Sspon.05G0014350-2P UNCHANGED AT-rich interactive domain-containing protein 2 AT4G11400 >0.75 -
Sspon.04G0020310-1A UNCHANGED autophagy protein 5 APG5 >0.75 -
Sspon.04G0007340-2B UNCHANGED Autophagy-related protein 13a - <0.75 -
Sspon.05G0024290-1B UNCHANGED autophagy-related protein 13a ATG13 >0.75 -
Sspon.05G0018840-4D UNCHANGED autophagy-related protein 13b AT3G18770 >0.75 -
Sspon.06G0018230-2B UNCHANGED Auxilin-related protein 1 AT4G12770 >0.75 -
Sspon.04G0003600-4D UNCHANGED auxin efflux carrier component 1a PIN1 >0.75 -
Sspon.08G0025580-2D UNCHANGED auxin response factor 6 isoform X1 ARF6 >0.75 -
Sspon.06G0007980-2B UNCHANGED auxin transport protein BIG BIG >0.75 -
Sspon.08G0003280-1A UNCHANGED Auxin-independent growth promoter-like protein, mRNA - >0.75 -
Sspon.07G0005530-1A UNCHANGED B3 domain-containing protein AT5G58280 >0.75 -
Sspon.08G0013100-2D UNCHANGED BAG family molecular chaperone regulator 7 BAG7 >0.75 0.103503771
Sspon.01G0053930-1C UNCHANGED BAH domain - <0.75 -
Sspon.01G0015090-3D UNCHANGED BAH domain SUO >0.75 -
Sspon.02G0043980-1B UNCHANGED BAH domain AT3G48060 >0.75 0.663191802
Sspon.03G0005970-1A UNCHANGED Beta-adaptin-like protein A AT5G11490 >0.75 -
Sspon.01G0010070-4D UNCHANGED beta-adaptin-like protein C - <0.75 -
Sspon.04G0019230-2C UNCHANGED beta-amylase 8 isoform X2 BMY2 >0.75 -
Sspon.06G0006290-2C UNCHANGED betaine aldehyde dehydrogenase ALDH10A8 >0.75 -
Sspon.03G0001970-2B UNCHANGED bidirectional sugar transporter SWEET1b - <0.75 -
Sspon.04G0012730-4D UNCHANGED bidirectional sugar transporter SWEET4 SWEET7 >0.75 -
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Sspon.03G0014830-1A UNCHANGED binding AT3G06670 >0.75 -
Sspon.05G0025080-2D UNCHANGED Bowman-Birk type bran trypsin inhibitor - <0.75 -
Sspon.04G0020470-3D UNCHANGED brahma1 BRM >0.75 -
Sspon.03G0022140-1A UNCHANGED brain acid soluble protein 1 homolog - >0.75 -
Sspon.01G0036410-1P UNCHANGED branched-chain-amino-acid aminotransferase 2, chloroplastic-like BCAT3 >0.75 0.110071625
Sspon.03G0005640-2B UNCHANGED Branched-chain-amino-acid aminotransferase 5 chloroplastic LINC4 >0.75 -
Sspon.01G0052200-1P UNCHANGED branchpoint-bridging protein AT5G51300 >0.75 -
Sspon.02G0017290-1A UNCHANGED brassinosteroid LRR receptor kinase BRL1 BRL3 >0.75 0.144895065
Sspon.01G0051400-2D UNCHANGED brefeldin A-inhibited guanine nucleotide-exchange protein 2 EDA10 >0.75 -
Sspon.07G0017190-2B UNCHANGED brick3 GRL >0.75 -
Sspon.06G0013200-3D UNCHANGED Bromodomain-containing factor 2 AT1G58025 >0.75 0.530418491
Sspon.06G0015530-3D UNCHANGED BSD domain-containing protein - <0.75 -
Sspon.06G0035100-1D UNCHANGED BSD domain-containing protein AT5G65910 >0.75 -
Sspon.04G0004440-3C UNCHANGED BSD domain-containing protein AT1G69030 >0.75 -
Sspon.02G0002080-1A UNCHANGED BSD domain-containing protein 1-like - <0.75 -
Sspon.02G0042090-1B UNCHANGED BTB/POZ and MATH domain-containing protein 5-like isoform X1 BPM4 >0.75 -
Sspon.06G0012030-1A UNCHANGED BTB/POZ domain-containing protein AT1G30440 >0.75 -
Sspon.01G0028710-1P UNCHANGED BTB/POZ domain-containing protein At3g50780 AT3G50780 >0.75 0.216593037
Sspon.08G0016070-2B UNCHANGED BUD13 homolog SEC1A >0.75 0.130060708
Sspon.02G0008580-4D UNCHANGED BZIP transcription factor AT4G35240 >0.75 -
Sspon.01G0036970-1B UNCHANGED bZIP transcription factor 16 bZIP16 >0.75 0.31957444
Sspon.08G0022270-3D UNCHANGED bZIP transcription factor 23 - <0.75 -
Sspon.03G0011800-1A UNCHANGED C3HC zinc finger-like AT1G48950 >0.75 0.173856524
Sspon.06G0009960-2C UNCHANGED Calcium permeable stress-gated cation channel 1 AT4G22120 >0.75 -
Sspon.08G0000560-2C UNCHANGED Calcium-binding EF hand family protein AT1G21630 >0.75 -
Sspon.03G0011050-3C UNCHANGED calcium-dependent protein kinase 1 CDPK6 >0.75 -
Sspon.05G0005360-2D UNCHANGED calcium-dependent protein kinase 12 - <0.75 -
Sspon.07G0001090-2B UNCHANGED Calcium-dependent protein kinase 15 CDPK6 >0.75 -
Sspon.07G0006080-3P UNCHANGED calcium-dependent protein kinase 3 - <0.75 -
Sspon.05G0031260-2D UNCHANGED calcium-transporting ATPase 5, plasma membrane-type isoform X1 At5g57110 >0.75 -
Sspon.03G0031120-1B UNCHANGED callose synthase 11 GSL05 >0.75 -
Sspon.03G0009250-2B UNCHANGED callose synthase 12 GSL05 >0.75 -
Sspon.07G0005270-1A UNCHANGED Calmodulin - <0.75 0.097673345
Sspon.01G0015620-4D UNCHANGED Calmodulin-binding receptor-like cytoplasmic kinase 3 CRCK3 >0.75 -
Sspon.02G0003150-1A UNCHANGED Calmodulin-binding transcription activator 2 CMTA3 >0.75 -
Sspon.01G0042520-3D UNCHANGED Calmodulin-binding transcription activator 2 CMTA3 >0.75 0.863987811
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Sspon.01G0005000-3D UNCHANGED calmodulin-binding transcription activator 3-like isoform X2 - <0.75 -
Sspon.02G0035690-2C UNCHANGED Calmodulin-binding transcription activator 5 AT3G16940 >0.75 -
Sspon.05G0012190-2C UNCHANGED calnexin homolog - <0.75 -
Sspon.02G0021530-2B UNCHANGED calreticulin CRT1a >0.75 0.123433325
Sspon.01G0008150-1A UNCHANGED cAMP-regulated phosphoprotein 19-related protein AT4G16146 >0.75 0.696206762
Sspon.03G0012910-2B UNCHANGED carbamoyl-phosphate synthase large chain, chloroplastic - <0.75 -
Sspon.03G0025530-2B UNCHANGED CASC3/Barentsz elF4Alll binding AT1G80000 >0.75 -
Sspon.03G0012930-1A UNCHANGED casein kinase 1-like protein 2 isoform X1 - <0.75 -
Sspon.04G0021810-1B UNCHANGED casein kinase | - <0.75 -
Sspon.04G0029120-2C UNCHANGED CASP-like protein 4A1 - >0.75 -
Sspon.08G0000830-4D UNCHANGED catalase - <0.75 0.943918262
Sspon.01G0050630-1P UNCHANGED catalase isozyme 2 - <0.75 -
Sspon.04G0021320-4D UNCHANGED catalase isozyme 3 - <0.75 0.050234857
Sspon.02G0036590-3D UNCHANGED cathepsin B-like - <0.75 -
Sspon.07G0009910-2B UNCHANGED cation-chloride cotransporter 1 CCCH1 >0.75 -
Sspon.03G0038090-1C UNCHANGED cationic peroxidase SPC4 - <0.75 -
Sspon.03G0013670-1A UNCHANGED CBL-interacting serine/threonine-protein kinase 8 - <0.75 -
Sspon.05G0018450-2D UNCHANGED CBS domain-containing protein CBSCBSPB3 AT3G52950 >0.75 -
Sspon.01G0057070-2D UNCHANGED CBS domain-containing protein CBSX3, mitochondrial - <0.75 0.687280496
Sspon.07G0003620-2D UNCHANGED CCCH transcription factor ATCTH >0.75 -
Sspon.07G0009010-3C UNCHANGED CCT motif family protein AT5G53420 >0.75 -
Sspon.05G0002250-2D UNCHANGED CDT1-like protein a chloroplastic CDT1A >0.75 -
Sspon.06G0006520-3C UNCHANGED cell division cycle protein 48 homolog - <0.75 -
Sspon.02G0034520-1B UNCHANGED cell wall protein IFF6-like AT5G55530 >0.75 -
Sspon.01G0011620-2C UNCHANGED Chaperone DnaJ-domain superfamily protein - <0.75 -
Sspon.07G0004060-1A UNCHANGED chaperone protein ClpB1 - <0.75 -
Sspon.03G0008100-1A UNCHANGED chaperone protein dnaJ 10 AT4G39150 >0.75 -
Sspon.02G0028420-3C UNCHANGED chaperone protein dnaJ 15 ARG1 >0.75 0.050581195
Sspon.01G0019080-1A UNCHANGED Chaperonin CPN60-2, mitochondrial - <0.75 -
Sspon.06G0003120-1A UNCHANGED Chitin elicitor receptor kinase 1 CERK1 >0.75 -
Sspon.05G0017050-1A UNCHANGED chitinase 2 - <0.75 -
Sspon.07G0002040-2B UNCHANGED chlorophyll a-b binding protein M9, chloroplastic - <0.75 -
Sspon.01G0019010-3D UNCHANGED chromatin complex subunit A ATRX >0.75 -
Sspon.07G0011500-1P UNCHANGED chromatin complex subunit A ATCHR12 >0.75 -
Sspon.03G0032240-1B UNCHANGED chromatin modification-related protein eaf-1 - >0.75 -
Sspon.02G0041640-2D UNCHANGED chromatin remodeling protein EBS EBS >0.75 0.411650115
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Sspon.08G0021620-1B UNCHANGED Chromatin structure-remodeling complex protein SYD SYD >0.75 -
Sspon.01G0041910-2D UNCHANGED Chromo domain-containing protein LHP1 TFL2 >0.75 0.425396889
Sspon.04G0015990-1A UNCHANGED Citrate synthase - <0.75 -
Sspon.04G0001070-2C UNCHANGED Clathrin interactor EPSIN 2 AT2G43160 >0.75 -
Sspon.06G0019270-1B UNCHANGED cleavage and polyadenylation specificity factor subunit 6 AT5G55670 >0.75 -
Sspon.05G0007450-1T UNCHANGED CLIP-associated protein CLASP >0.75 0.985933948
Sspon.01G0002230-1A UNCHANGED coiled-coil domain-containing protein 94 AT1G17130 >0.75 -
Sspon.03G0027700-1B UNCHANGED coiled-coil domain-containing protein SCD2 - <0.75 -
Sspon.06G0014630-3C UNCHANGED coiled-coil domain-containing protein SCD2 isoform X2 - <0.75 -
Sspon.01G0042110-1B UNCHANGED coilin isoform X1 AT1G13030 >0.75 -
Sspon.03G0005390-1T UNCHANGED conserved oligomeric Golgi complex subunit 1 AT5G16300 >0.75 -
Sspon.01G0033880-1P UNCHANGED COP1-interacting protein-related - <0.75 -
Sspon.04G0011270-1A UNCHANGED COPII coat assembly protein SEC16-like - >0.75 -
Sspon.07G0013320-3C UNCHANGED CRM-domain containing factor CFM3, chloroplastic/mitochondrial - <0.75 -
Sspon.01G0001560-2B UNCHANGED C-terminal binding protein AN AN >0.75 -
Sspon.02G0028480-2C UNCHANGED CTP synthase - <0.75 -
Sspon.07G0008100-1A UNCHANGED CUE domain containing protein, expressed AT1G03290 >0.75 -
Sspon.01G0027600-1A UNCHANGED cyclin-dependent kinase C-2 CDKC;1 >0.75 -
Sspon.07G0008780-1T UNCHANGED cyclin-dependent kinase C-2 CDKC;1 >0.75 -
Sspon.07G0008640-3D UNCHANGED Cyclin-dependent kinase D-1 CDKD1;1 >0.75 -
Sspon.04G0011950-1A UNCHANGED cyclin-L1-1 RCY1 >0.75 -
Sspon.07G0028630-1B UNCHANGED Cysteine protease 1 - <0.75 0.904666932
Sspon.05G0001300-1P UNCHANGED cysteine protease 1 precursor - <0.75 -
Sspon.04G0026080-2D UNCHANGED cysteine proteinase 1 - <0.75 -
Sspon.03G0004220-4D UNCHANGED cysteine proteinase inhibitor CYSB >0.75 0.541627234
Sspon.03G0034930-1B UNCHANGED cysteine proteinase inhibitor 12 - <0.75 0.145986998
Sspon.03G0028290-2C UNCHANGED cysteine proteinase inhibitor 4-like - <0.75 0.272041348
Sspon.01G0033960-1A UNCHANGED Cysteine proteinase inhibitor 8 - <0.75 0.88929028
Sspon.02G0031930-3C UNCHANGED cysteine synthase - <0.75 -
Sspon.03G0017910-4D UNCHANGED cysteine synthase-like - <0.75 -
Sspon.02G0006160-2B UNCHANGED cysteine-rich receptor-like protein kinase 10 CRK8 >0.75 -
Sspon.07G0027630-2D UNCHANGED cytochrome b5 - <0.75 -
Sspon.06G0004340-1A UNCHANGED cytochrome ¢1-2, heme protein, mitochondrial - <0.75 -
Sspon.04G0010440-3C UNCHANGED cytosolic invertase 1 CINV2 >0.75 0.084484306
Sspon.03G0010040-2B UNCHANGED cytosolic isocitrate dehydrogenase [NADP]-like - <0.75 -
Sspon.05G0002180-2C UNCHANGED D-3-phosphoglycerate dehydrogenase 3 chloroplastic - <0.75 -
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Sspon.04G0000040-1A UNCHANGED DCD (Development and Cell Death) domain protein - <0.75 -
Sspon.05G0000020-1A UNCHANGED DDB1- and CUL4-associated factor homolog 1 DCAF1 >0.75 -
Sspon.02G0022390-1P UNCHANGED DDRGK domain-containing protein 1 AT4G27120 >0.75 0.874899641
Sspon.02G0022840-2B UNCHANGED DDT domain-containing protein DDR4 AT1G18950 >0.75 -
Sspon.01G0008280-1A UNCHANGED DEAD-box ATP-dependent RNA helicase 24 AT2G47330 >0.75 0.110910571
Sspon.08G0020810-2C UNCHANGED DEAD-box ATP-dependent RNA helicase 31 AT5G63630 >0.75 -
Sspon.04G0021690-2C UNCHANGED DEAD-box ATP-dependent RNA helicase 48-like AT1G63250 >0.75 -
Sspon.07G0009340-1A UNCHANGED dehydrin - <0.75 -
Sspon.04G0012140-3C UNCHANGED dehydrin COR410 - >0.75 0.339367751
Sspon.01G0022790-1A UNCHANGED DEK domain-containing chromatin associated protein AT5G55660 >0.75 -
Sspon.01G0022790-2B UNCHANGED DEK domain-containing chromatin associated protein AT5G55660 >0.75 0.003531074
Sspon.04G0002330-3D UNCHANGED DENN (AEX-3) domain-containing protein AT5G35560 >0.75 0.33895309
Sspon.08G0000310-1A UNCHANGED dentin sialophosphoprotein AT4G24200 >0.75 0.093042298
Sspon.06G0021490-3D UNCHANGED dentin sialophosphoprotein-related - <0.75 -
Sspon.01G0004770-1A UNCHANGED dentin sialophosphoprotein-related AT3G21290 >0.75 0.031021613
Sspon.01G0040940-2C UNCHANGED deSl-like protein sdu1 AT4G25680 >0.75 -
Sspon.03G0018980-1T UNCHANGED DExH-box ATP-dependent RNA helicase DExH3 AT1G48650 >0.75 -
Sspon.07G0011260-1A UNCHANGED diacylglycerol O-acyltransferase 1-1 TAG1 >0.75 -
UNCHANGED Dihydrolipoyllysine-residue succinyltransferase component of 2-oxoglutarate )
Sspon.05G0012560-3C dehydrogenase complex <0.75 -
Sspon.04G0003970-4D UNCHANGED dihydropyrimidine dehydrogenase (NADP(+)), chloroplastic PYD1 >0.75 -
Sspon.05G0016710-4D UNCHANGED disease resistance protein RPP13 RPP13 >0.75 0.718994629
Sspon.06G0003650-3C UNCHANGED DNA binding protein AT4G38900 >0.75 0.319543796
Sspon.01G0049040-1B UNCHANGED DNA binding protein AT1G49560 >0.75 -
Sspon.01G0039360-2P UNCHANGED DNA helicase INO80 INO80 >0.75 -
Sspon.04G0018840-1P UNCHANGED DNA polymerase V family AT5G64420 >0.75 -
Sspon.03G0005080-1A UNCHANGED DNA repair RAD52-like protein 1, mitochondrial RADS52-1 >0.75 -
Sspon.03G0005080-2C UNCHANGED DNA repair RAD52-like protein 1, mitochondrial RADS52-1 >0.75 -
Sspon.06G0011170-3C UNCHANGED DNA topoisomerase 1 beta - >0.75 0.541296862
Sspon.02G0036620-2D UNCHANGED DNA-binding bromodomain-containing protein AT5G55040 >0.75 -
Sspon.08G0000620-4D UNCHANGED DNA-binding protein MNB1B HMGB2 >0.75 0.960156478
Sspon.08G0000340-2P UNCHANGED DNA-binding protein RHL1 RHL1 >0.75 -
Sspon.07G0022130-1B UNCHANGED DNA-directed RNA polymerase | subunit 1 NRPA1 >0.75 -
Sspon.05G0022440-1B UNCHANGED DNA-directed RNA polymerases IV and V subunit 2 - <0.75 -
Sspon.07G0002960-2C UNCHANGED DNAJ heat shock N-terminal domain-containing protein AT4G39150 >0.75 0.001331263
Sspon.05G0005950-3D UNCHANGED DNAJ heat shock N-terminal domain-containing protein AT1G65280 >0.75 -
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Sspon.01G0041320-2C UNCHANGED dnaJ homolog subfamily C GRV2 GRV2 >0.75 0.070773403
Sspon.07G0032070-2D UNCHANGED dnaJ protein ERDJ2A ATERDJ2A >0.75 -
Sspon.01G0031320-3C UNCHANGED dof zinc finger protein DOF2.4-like - <0.75 -
dolichyl-diphosphooligosaccharide--protein glycosyltransferase subunit
Sspon.07G0022540-1B UNCHANGED | Grrap T o0 protein Gyeosy - <0.75 :
Sspon.01G0010050-1A UNCHANGED Dormancy-associated protein homolog 3 AT1G56220 >0.75 -
Sspon.05G0022710-1B UNCHANGED double strand break repair nuclease MRE11A MRE11 >0.75 -
Sspon.05G0021380-4D UNCHANGED double-stranded RNA-binding protein 8-like HYLA1 >0.75 -
Sspon.04G0005500-1A UNCHANGED dual specificity protein kinase YAK1 homolog YAK1 >0.75 -
Sspon.06G0015400-1T UNCHANGED DUF724 domain-containing protein 2 - <0.75 -
Sspon.03G0017420-4D UNCHANGED dynein light chain 1, cytoplasmic AT4G15930 >0.75 -
Sspon.07G0026940-1B UNCHANGED E3 SUMO-protein ligase SIZ1 SIZ1 >0.75 -
Sspon.01G0020130-4D UNCHANGED E3 ubiquitin-protein ligase Hakai AT5G01160 >0.75 -
Sspon.03G0020400-2B UNCHANGED E3 ubiquitin-protein ligase PRT6 PRT6 >0.75 0.286332894
Sspon.08G0019980-1P UNCHANGED E3 ubiquitin-protein ligase RGLG2-like RGLG2 >0.75 0.297678338
Sspon.06G0011950-4D UNCHANGED E3 ubiquitin-protein ligase RGLG4 RGLG4 >0.75 -
Sspon.06G0015720-1A UNCHANGED E3 ubiquitin-protein ligase RHF2A RHF2A >0.75 -
Sspon.01G0042410-2D UNCHANGED E3 ubiquitin-protein ligase SIRP1-like AT1G55530 >0.75 -
Sspon.07G0033930-2D UNCHANGED E3 ubiquitin-protein ligase UPL1 UPL2 >0.75 0.040450485
Sspon.07G0023250-2D UNCHANGED E3 ubiquitin-protein ligase UPL4 UPL4 >0.75 -
Sspon.02G0005260-1A UNCHANGED elongation factor 1-alpha - <0.75 -
Sspon.02G0034040-1T UNCHANGED elongation factor 1-delta 1 - <0.75 -
Sspon.01G0047700-1P UNCHANGED elongation factor 2 - <0.75 0.056395854
Sspon.02G0041140-1B UNCHANGED EM binding protein 1-like protein - >0.75 0.076360575
Sspon.01G0003890-2B UNCHANGED embryonic protein DC-8 - >0.75 -
Sspon.04G0014130-2D UNCHANGED embryonic protein DC-8 - >0.75 -
Sspon.01G0043020-2D UNCHANGED endonuclease/Exonuclease/phosphatase family protein AT1G11800 >0.75 0.908815957
Sspon.08G0001270-4D UNCHANGED endoplasmin homolog - <0.75 0.713124106
Sspon.06G0031110-1C UNCHANGED ENHANCER OF AG-4 protein 2 HUA2 >0.75 0.915548309
Sspon.07G0033790-1C UNCHANGED enolase 2 - <0.75 -
Sspon.05G0007660-2B UNCHANGED enolase-phosphatase E1 AT4G31880 >0.75 0.660305034
Sspon.02G0017630-1A UNCHANGED Enoyl-[acyl-carrier-protein] reductase [NADH] chloroplastic MOD1 >0.75 -
Sspon.07G0010050-4D UNCHANGED ERBB-3 BINDING PROTEIN 1 CPR >0.75 -
Sspon.03G0012670-1P UNCHANGED esterase/lipase/thioesterase family protein-like AT3G47590 >0.75 -
Sspon.03G0024310-3C UNCHANGED ethylene insensitive 2 EIN2 >0.75 -
Sspon.08G0013930-2B UNCHANGED Ethylene-responsive transcription factor ERF008 - >0.75 -
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Sspon.04G0018470-1P UNCHANGED eukaryotic initiation factor 4A-3 - <0.75 -
Sspon.04G0018470-2B UNCHANGED eukaryotic initiation factor 4A-3 EIF4A-2 >0.75 0.12076148
Sspon.02G0034390-2P UNCHANGED eukaryotic peptide chain release factor subunit 1-3 ERF1-3 >0.75 -
Sspon.04G0019930-3D UNCHANGED eukaryotic translation initiation factor 3 subunit 1 alpha, 35kDa AT5G37475 >0.75 0.714179025
Sspon.01G0014960-4D UNCHANGED eukaryotic translation initiation factor 3 subunit B TIF3B1 >0.75 0.962618336
Sspon.02G0011690-1A UNCHANGED eukaryotic translation initiation factor 3 subunit C - <0.75 -
Sspon.05G0013190-1A UNCHANGED eukaryotic translation initiation factor 3 subunit H TIF3H1 >0.75 0.00134034
Sspon.01G0038170-1B UNCHANGED eukaryotic translation initiation factor 4B EIF4B1 >0.75 0.011290174
Sspon.03G0038330-2P UNCHANGED eukaryotic translation initiation factor 4E-1 EIF4E >0.75 0.032578507
Sspon.02G0004110-1P UNCHANGED Eukaryotic translation initiation factor 5A ELF5A-1 >0.75 0.093585452
Sspon.02G0026030-1A UNCHANGED eukaryotic translation initiation factor 5A-1/2 ELF5A-3 >0.75 0.0570438
Sspon.02G0028610-4D UNCHANGED eukaryotic translation initiation factor 5B isoform X2 AT3G06660 >0.75 -
Sspon.05G0013020-3C UNCHANGED Exocyst complex component EXO70A1 EXO70F1 >0.75 -
Sspon.03G0003550-2C UNCHANGED exocyst complex component EXO70B1 EXO70B1 >0.75 -
Sspon.04G0011870-2B UNCHANGED exocyst complex component EXO70B1-like EXO70F1 >0.75 -
Sspon.01G0030480-1A UNCHANGED exocyst complex component EXO84B EXO84B >0.75 0.066371229
Sspon.01G0030480-3C UNCHANGED exocyst complex component EXO84B EXO84B >0.75 -
Sspon.02G0004890-2B UNCHANGED exocyst complex component EX084C AT1G10180 >0.75 -
Sspon.05G0011520-3C UNCHANGED exocyst complex component SEC5A SEC5B >0.75 0.048792348
Sspon.02G0000190-1P UNCHANGED Exocyst complex component SEC8 SEC8 >0.75 -
Sspon.03G0034630-2C UNCHANGED Exonuclease domain-containing protein 1 - >0.75 -
Sspon.03G0004430-2B UNCHANGED F1F0-ATPase inhibitor protein - <0.75 -
Sspon.04G0033310-1C UNCHANGED FAM10 family protein - <0.75 -
Sspon.03G0034410-1B UNCHANGED FAM91A1-like protein AT1G35220 >0.75 -
Sspon.07G0012270-2B UNCHANGED Fasciclin-like arabinogalactan protein 2 - <0.75 -
Sspon.08G0016770-1A UNCHANGED FCS-Like Zinc finger 2-like - <0.75 -
Sspon.04G0002730-3D UNCHANGED ferredoxin--nitrite reductase, chloroplastic - <0.75 -
Sspon.01G0048480-2D UNCHANGED FHA domain containing protein emb1967 >0.75 -
Sspon.06G0002580-2B UNCHANGED FHA domain-containing protein FHA2 FHA2 >0.75 0.705067456
Sspon.02G0019150-4D UNCHANGED Fiber protein Fb34 AT3G15480 >0.75 -
Sspon.01G0027860-2B UNCHANGED FIP1[V]-like protein FIP1[V] >0.75 -
Sspon.06G0002450-1T UNCHANGED FK506-binding protein 2-1 - >0.75 0.994253597
Sspon.02G0010970-2D UNCHANGED FK506-binding protein 2-1 - >0.75 -
Sspon.02G0010160-3D UNCHANGED flowering time control protein FPA FPA >0.75 0.001176562
Sspon.06G0007960-2C UNCHANGED formamidopyrimidine-DNA glycosylase MMH-1 >0.75 0.067610194
Sspon.08G0026860-1C UNCHANGED formate dehydrogenase 1, mitochondrial - <0.75 -
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Sspon.02G0024580-1P UNCHANGED Formin-like protein 18 AT1G10020 >0.75 -
Sspon.02G0034300-2C UNCHANGED FRIGIDA-like protein 3 AT5G48385 >0.75 0.602759258
Sspon.03G0022260-2B UNCHANGED FRIGIDA-like protein 4a AT3G22440 >0.75 0.09535698
Sspon.06G0012930-3C UNCHANGED fructokinase-2 - <0.75 -
Sspon.04G0012290-3C UNCHANGED fructose-bisphosphate aldolase 1, cytoplasmic FBA6 >0.75 0.002283986
Sspon.03G0000790-3D UNCHANGED fructose-bisphosphate aldolase, cytoplasmic isozyme FBAG >0.75 0.152740855
Sspon.05G0000380-1P UNCHANGED FT-interacting protein 1-like AT4G11610 >0.75 0.228176114
Sspon.01G0041200-3D UNCHANGED G2484-1 protein (G2484-1 >0.75 0.378964511
Sspon.05G0002790-2C UNCHANGED gamma-soluble NSF attachment protein GSNAP >0.75 0.399515924
Sspon.05G0003670-3C UNCHANGED gamma-tubulin complex component 2 AT5G17410 >0.75 -
Sspon.07G0012670-2B UNCHANGED Gamma-tubulin complex component 4 - <0.75 -
Sspon.01G0012160-3C UNCHANGED GBF-interacting protein 1 AT3G13990 >0.75 -
Sspon.01G0024930-1P UNCHANGED Globulin-1 S allele - >0.75 0.140701003
Sspon.01G0048710-1B UNCHANGED globulin-1 S allele-like - <0.75 0.138287329
Sspon.07G0013660-1A UNCHANGED glucose and ribitol dehydrogenase homolog - <0.75 -
Sspon.07G0013660-2B UNCHANGED glucose and ribitol dehydrogenase homolog - <0.75 -
Sspon.04G0008880-4D UNCHANGED glucose-6-phosphate 1-dehydrogenase, cytoplasmic isoform-like G6PD5 >0.75 0.269558196
Sspon.02G0012610-3D UNCHANGED Glucose-6-phosphate isomerase 1, chloroplastic PGI1 >0.75 -
Sspon.07G0015110-4D UNCHANGED glutamate decarboxylase 1 GAD >0.75 -
Sspon.02G0014210-3C UNCHANGED glutamate receptor 2.9 GLR2.9 >0.75 -
Sspon.03G0009080-3C UNCHANGED Glutamate synthase 1 [NADH] chloroplastic - <0.75 -
Sspon.06G0015200-3D UNCHANGED glutamic acid-rich protein AT4G08310 >0.75 0.704899631
Sspon.04G0004050-3C UNCHANGED glutamine synthetase - <0.75 -
Sspon.07G0013110-3C UNCHANGED glutathione S-transferase 4-like ATGSTF13 >0.75 0.965981326
Sspon.07G0013140-1T UNCHANGED glutathione S-transferase 4-like ATGSTF13 >0.75 0.066937001
Sspon.06G0012300-2B UNCHANGED glyceraldehyde-3-phosphate dehydrogenase 2, cytosolic - <0.75 0.948766346
Sspon.06G0001470-1T UNCHANGED Glycerophosphodiester phosphodiesterase GDPDL3 SVL1 >0.75 -
Sspon.04G0016490-1A UNCHANGED glycine-rich protein 2 - <0.75 -
Sspon.05G0003520-1A UNCHANGED glycine-rich protein 2b - <0.75 -
Sspon.02G0045790-3D UNCHANGED glycine-rich RNA binding protein - <0.75 -
Sspon.02G0023330-3C UNCHANGED glycine-rich RNA-binding protein RZ1C-like AtRZ-1c >0.75 0.358969514
Sspon.05G0012390-4D UNCHANGED glycine--tRNA ligase, mitochondrial 1 - <0.75 0.102642278
Sspon.04G0019430-1A UNCHANGED Golgi SNAP receptor complex member 1-2 - <0.75 -
Sspon.01G0038210-2D UNCHANGED golgin subfamily A member 4 isoform X1 AT3G55060 >0.75 -
Sspon.07G0001630-1A UNCHANGED GTP-binding nuclear protein Ran-2 - <0.75 -
Sspon.01G0038290-1T UNCHANGED guanine nucleotide exchange factor SPIKE 1 SPK1 >0.75 0.300290928
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Sspon.07G0007790-1A UNCHANGED guanosine nucleotide diphosphate dissociation inhibitor 2 - <0.75 -
Sspon.07G0002130-1A UNCHANGED Guanylate-binding family protein AT5G46070 >0.75 0.18382504
Sspon.07G0002130-2B UNCHANGED Guanylate-binding family protein AT5G46070 >0.75 -
Sspon.04G0026610-2C UNCHANGED Guanylate-binding family protein AT5G46070 >0.75 0.841636678
Sspon.03G0000200-1A UNCHANGED GYF domain-containing protein - <0.75 -
Sspon.02G0042660-2C UNCHANGED GYF domain-containing protein AT5G42950 >0.75 -
Sspon.03G0017410-2B UNCHANGED H/ACA ribonucleoprotein complex subunit 4 NAP57 >0.75 0.115792291
Sspon.07G0011510-2B UNCHANGED Heat shock 70 kDa protein 14 - <0.75 -
Sspon.04G0005100-1A UNCHANGED heat shock 70 kDa protein 17 - <0.75 -
Sspon.01G0021320-1T UNCHANGED heat shock 70 kDa protein, mitochondrial - <0.75 -
Sspon.01G0052010-1P UNCHANGED heat shock cognate 70 kDa protein Hsp70-2 >0.75 -
Sspon.02G0011960-3C UNCHANGED Heat shock protein 81-1 HSP81-2 >0.75 0.324121941
Sspon.02G0037180-2D UNCHANGED Heat shock protein 90-2 HSP81-3 >0.75 0.001624288
Sspon.02G0027750-2C UNCHANGED heat shock protein 90-6, mitochondrial Hsp89.1 >0.75 -
Sspon.03G0034830-2D UNCHANGED Heat shock protein DnaJ with tetratricopeptide repeat TPR16 >0.75 -
Sspon.05G0027810-2C UNCHANGED Heat shock protein Hsp90 family HSP90.1 >0.75 -
Sspon.03G0002200-2B UNCHANGED hemerythrin HHE cation-binding domain protein AT3G54290 >0.75 -
Sspon.08G0005280-1A UNCHANGED heterogeneous nuclear ribonucleoprotein 1 AT5G40490 >0.75 -
Sspon.02G0022880-2D UNCHANGED heterogeneous nuclear ribonucleoprotein 1 AT3G07810 >0.75 0.121801465
Sspon.03G0009470-1A UNCHANGED high mobility group B protein 14 AT2G34450 >0.75 -
Sspon.01G0017970-3C UNCHANGED histone acetyltransferase GCN5 HAG1 >0.75 -
Sspon.06G0007620-2T UNCHANGED Histone deacetylase HDAG >0.75 0.108564769
Sspon.02G0026730-3D UNCHANGED histone H1 - <0.75 -
Sspon.04G0008850-3D UNCHANGED histone H2A variant 1 - <0.75 -
Sspon.05G0012470-1A UNCHANGED histone H2A.Z-specific chaperone CHZ1 - <0.75 -
Sspon.04G0006120-2B UNCHANGED histone H4 - <0.75 0.41367403
Sspon.08G0010730-3C UNCHANGED histone-lysine N-methyltransferase AT3G26850 >0.75 -
Sspon.01G0047470-2D UNCHANGED HIT zinc finger AT2G47350 >0.75 -
Sspon.05G0005240-4D UNCHANGED HMGH1 protein HMGB2 >0.75 0.079391436
Sspon.04G0035880-1D UNCHANGED HMG1/2-like protein - <0.75 0.612786398
Sspon.06G0006110-2B UNCHANGED HMG-Y-related protein A HMGA >0.75 -
Sspon.06G0006110-4D UNCHANGED HMG-Y-related protein A HMGA >0.75 0.216878249
Sspon.07G0022560-1P UNCHANGED homeobox2 HAT3.1 >0.75 -
Sspon.03G0009280-4D UNCHANGED Homeobox-DDT domain protein RLT1 RLT2 >0.75 -
Sspon.05G0030790-2D UNCHANGED Homeobox-leucine zipper protein ROC2 At4g04890 >0.75 -
Sspon.02G0009710-2B UNCHANGED Homeodomain leucine zipper family IV protein HDG1 >0.75 -
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Sspon.01G0035970-1P UNCHANGED hornerin isoform X1 AT5G07940 >0.75 -
Sspon.04G0007360-1A UNCHANGED hsp70-Hsp90 organizing protein - <0.75 -
Sspon.01G0038060-2D UNCHANGED hydroxyacylglutathione hydrolase cytoplasmic GLY2 >0.75 -
Sspon.05G0012490-2D UNCHANGED hypothetical protein ZEAMMB73_Zm00001d003914 - >0.75 -
Sspon.02G0024210-3C UNCHANGED IAP-like protein 1 ATILP1 >0.75 0.804505067
Sspon.01G0024580-1A UNCHANGED inactive protein RESTRICTED TEV MOVEMENT 2 - >0.75 -
Sspon.01G0024530-3C UNCHANGED inactive protein RESTRICTED TEV MOVEMENT 2 AT5G20970 >0.75 -
Sspon.01G0029440-4D UNCHANGED inosine-5'-monophosphate dehydrogenase AT1G16350 >0.75 0.070418312
Sspon.02G0010080-1A UNCHANGED Inositol 134-trisphosphate 5/6-kinase 4 ITPK4 >0.75 -
Sspon.05G0002150-1A UNCHANGED inositol-pentakisphosphate 2-kinase IPK1-like - <0.75 -
Sspon.07G0014610-3C UNCHANGED interactor of constitutive active ROPs 2, chloroplastic RIP2 >0.75 -
Sspon.01G0012010-1P UNCHANGED inter-alpha-trypsin inhibitor heavy chain-related AT1G19110 >0.75 0.094533349
Sspon.04G0013830-3D UNCHANGED intracellular protein transport protein USO1-related AT5G41620 >0.75 -
Sspon.05G0019540-2B UNCHANGED IQ domain-containing protein IQM3 AT3G52870 >0.75 -
Sspon.06G0002040-1A UNCHANGED isoamylase 1, chloroplastic ISA1 >0.75 -
Sspon.02G0012620-1P UNCHANGED Isoamylase 3, chloroplastic ISA3 >0.75 -
Sspon.02G0006430-1A UNCHANGED isocitrate lyase ICL >0.75 -
Sspon.05G0000450-1A UNCHANGED K(+) efflux antiporter 2 chloroplastic - <0.75 -
Sspon.03G0010130-1P UNCHANGED ketol-acid reductoisomerase, chloroplastic - <0.75 -
Sspon.08G0021400-1B UNCHANGED ketose-bisphosphate aldolase class-Il family protein AT1G18270 >0.75 0.461165605
Sspon.06G0013080-3C UNCHANGED KH domain-containing protein AT4G10070 >0.75 0.366770399
Sspon.04G0027390-2C UNCHANGED KH domain-containing protein AT2G25970 >0.75 0.064102195
Sspon.07G0030600-2D UNCHANGED KH domain-containing protein SPIN1 AT3G08620 >0.75 0.033272574
Sspon.01G0062650-1P UNCHANGED KH domain-containing protein SPIN1 AT2G38610 >0.75 0.002083234
Sspon.08G0011540-2B UNCHANGED kinesin-like protein KCA2 KAC1 >0.75 0.014133594
Sspon.04G0007320-3C UNCHANGED kinesin-like protein KIN-7C - <0.75 -
Sspon.03G0007800-1A UNCHANGED KRR1 small subunit processome component AT5G08420 >0.75 -
Sspon.05G0025290-2C UNCHANGED L10-interacting MYB domain-containing protein - >0.75 -
Sspon.05G0007860-3D UNCHANGED la protein 1 La1 >0.75 -
Sspon.06G0009730-2B UNCHANGED lactoylglutathione lyase - <0.75 -
Sspon.03G0034440-1P UNCHANGED la-related protein 1A - <0.75 -
Sspon.01G0008640-2B UNCHANGED late embryogenesis abundant protein 1 - >0.75 -
Sspon.07G0024690-1T UNCHANGED late embryogenesis abundant protein EMB564 - <0.75 -
Sspon.03G0007990-2D UNCHANGED late embryogenesis abundant protein, group 3-like - >0.75 -
LEAF RUST 10 DISEASE-RESISTANCE LOCUS RECEPTOR-LIKE
Sspon.03G0008630-1A UNCHANGED PROTEIN KINASE-like 1.2 isoform X4 AT1G18390 >0.75 0.90933185
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Sspon.07G0015170-4D UNCHANGED legumin-like protein - <0.75 -
Sspon.04G0001610-3D UNCHANGED leucine aminopeptidase 2, chloroplastic - <0.75 -
Sspon.01G0062210-1D UNCHANGED leukotriene A-4 hydrolase homolog - <0.75 -
Sspon.02G0027690-3C UNCHANGED LIM domain-containing protein WLIM1 - <0.75 -
Sspon.03G0001400-1P UNCHANGED Linoleate 9S-lipoxygenase 2 - <0.75 -
Sspon.08G0020390-2C UNCHANGED linoleic acid1 TAG1 >0.75 -
Sspon.06G0007490-1A UNCHANGED Lipid phosphate phosphatase 2 LPP2 >0.75 -
Sspon.01G0021020-2B UNCHANGED low-temperature-induced 65 kDa protein - <0.75 -
Sspon.01G0021020-3C UNCHANGED low-temperature-induced 65 kDa protein - >0.75 -
Sspon.01G0021020-1P UNCHANGED low-temperature-induced 65 kDa protein - >0.75 0.075360138
Sspon.04G0021340-2B UNCHANGED Luminal-binding protein 2 BIP2 >0.75 -
Sspon.02G0005420-1P UNCHANGED Lysine-specific demethylase JMJ25 - <0.75 -
Sspon.02G0005420-1A UNCHANGED Lysine-specific demethylase JMJ25 - >0.75 -
Sspon.02G0005420-4D UNCHANGED Lysine-specific demethylase JMJ25 AT1G09060 >0.75 0.887876081
Sspon.01G0022650-3D UNCHANGED lysine--tRNA ligase - <0.75 -
Sspon.03G0005630-4D UNCHANGED lysosomal Pro-X carboxypeptidase - <0.75 -
Sspon.07G0016210-1P UNCHANGED MACPF domain-containing protein At4g24290-like AT4G24290 >0.75 0.212430403
Sspon.05G0008290-2B UNCHANGED malate synthase, glyoxysomal MLS >0.75 0.410767855
Sspon.03G0015300-2B UNCHANGED malignant T-cell-amplified sequence 1 homolog AT1G09150 >0.75 -
Sspon.01G0005950-2B UNCHANGED mannose-1-phosphate guanyltransferase alpha AT1G74910 >0.75 0.026310022
Sspon.05G0002130-2D UNCHANGED MAP3K epsilon protein kinase 1 MAPKKK6G >0.75 0.013873002
Sspon.03G0022880-3C UNCHANGED MAR-binding filament-like protein 1-1 - >0.75 -
Sspon.04G0006600-2P UNCHANGED mechanosensitive ion channel protein 6 MSLS >0.75 -
Sspon.01G0015810-2B UNCHANGED mediator of RNA polymerase |l transcription subunit 34 RECQL2 >0.75 -
Sspon.04G0023180-2D UNCHANGED Metal tolerance protein C2 - <0.75 -
Sspon.01G0044430-1B UNCHANGED methionine aminopeptidase 1A MAP1A >0.75 -
Sspon.01G0055900-1C UNCHANGED methyl-CpG-binding domain-containing protein 11 MBD11 >0.75 -
Sspon.02G0031690-3C UNCHANGED methyl-CpG-binding domain-containing protein 11 MBD10 >0.75 -
Sspon.02G0053370-2D UNCHANGED methyl-CpG-binding domain-containing protein 11-like MBD10 >0.75 -
Sspon.06G0034460-1D UNCHANGED Methyl-CpG-binding domain-containing protein 13 - >0.75 -
Sspon.02G0012440-2P UNCHANGED Methyl-CpG-binding domain-containing protein 8 - >0.75 -
Sspon.01G0042430-2D UNCHANGED methylenetetrahydrofolate reductase 1 - <0.75 -
Sspon.01G0002790-1P UNCHANGED methyltransferase-like protein 1 EMB1691 >0.75 -
Sspon.08G0008940-4D UNCHANGED Mitochondrial glycoprotein family protein AT5G02050 >0.75 -
Sspon.02G0016020-4D UNCHANGED mitochondrial outer membrane protein porin 1 - <0.75 -
Sspon.04G0002660-4D UNCHANGED Mitochondrial phosphate carrier protein 3, mitochondrial - <0.75 -
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Sspon.08G0014700-3D UNCHANGED mitogen-activated protein kinase 1 MPK6 >0.75 0.937653687
Sspon.04G0018870-3P UNCHANGED Mitogen-activated protein kinase 17 MPK9 >0.75 -
Sspon.01G0013460-4D UNCHANGED mitogen-activated protein kinase 6 MPK4 >0.75 -
Sspon.08G0015130-3D UNCHANGED mitogen-activated protein kinase kinase 2 isoform X2 - <0.75 -
Sspon.01G0025890-2B UNCHANGED Mitogen-activated protein kinase kinase kinase 1 MEKK1 >0.75 0.066507498
Sspon.01G0013680-4D UNCHANGED MLO-like protein 9 MLO5 >0.75 -
Sspon.05G0009630-4D UNCHANGED MLP-like protein 423 - <0.75 -
Sspon.06G0011470-3C UNCHANGED Monodehydroascorbate reductase 5 mitochondrial MDARG6 >0.75 -
Sspon.01G0013660-1P UNCHANGED monosaccharide-sensing protein 2 TMT2 >0.75 0.339132838
Sspon.04G0014770-3C UNCHANGED monosaccharide-sensing protein 2-like TMT2 >0.75 -
Sspon.08G0003120-1P UNCHANGED mRNA-decapping enzyme subunit 2 DCP2 >0.75 -
Sspon.01G0004230-2C UNCHANGED Multiple organellar RNA editing factor 8, chloroplastic/mitochondrial - <0.75 -
Sspon.02G0042620-2C UNCHANGED myb domain protein 4r1 MYB4R1 >0.75 -
Sspon.02G0017050-1P UNCHANGED Myb family transcription factor PHL7 - <0.75 -
Sspon.07G0005250-4D UNCHANGED myb family transcription factor PHL7 AT2G01060 >0.75 -
Sspon.02G0018960-1A UNCHANGED myosin heavy chain, embryonic smooth muscle isoform AT1G24560 >0.75 -
Sspon.05G0002650-2D UNCHANGED myosin heavy chain, skeletal muscle - >0.75 0.155567338
Sspon.03G0012540-2B UNCHANGED myosin-17 isoform X1 XIK >0.75 -
Sspon.08G0011100-1P UNCHANGED Myosin-9 - <0.75 -
Sspon.03G0030650-1P UNCHANGED myosin-binding protein 1-like AT1G08800 >0.75 0.600165741
Sspon.06G0001460-2B UNCHANGED -—-NA--- - <0.75 0.050707517
Sspon.04G0026660-1B UNCHANGED -—-NA--- - >0.75 -
Sspon.06G0001340-2D UNCHANGED -—-NA--- - >0.75 -
Sspon.05G0001910-3D UNCHANGED NADPH--cytochrome P450 reductase ATR2 >0.75 -
Sspon.04G0006470-4D UNCHANGED naked endosperm1 IDDS >0.75 0.969166366
Sspon.04G0009800-4D UNCHANGED NAP1-related protein 2 - <0.75 -
Sspon.01G0009760-4D UNCHANGED Nascent polypeptide-associated complex alpha subunit-like protein - <0.75 0.168021421
nascent polypeptide-associated complex subunit alpha, muscle-specific

Sspon.08G0011940-3C UNCHANGED | ¢=omT POYPP i i i - <0.75 :
Sspon.03G0046550-1D UNCHANGED NEDDB8-activating enzyme E1 catalytic subunit ECR1 >0.75 0.011223124
Sspon.08G0001630-2D UNCHANGED NF-E2 inducible protein-like AT4G11860 >0.75 0.498530215
Sspon.02G0008290-2B UNCHANGED nicotinate-nucleotide pyrophosphorylase [carboxylating], chloroplastic QPT >0.75 -
Sspon.02G0003810-3C UNCHANGED ninja-family protein 5 AFP2 >0.75 -
Sspon.01G0040490-2C UNCHANGED ninja-family protein 6 AFP3 >0.75 -
Sspon.01G0033270-1P UNCHANGED non-specific phospholipase C4-like NPC4 >0.75 -
Sspon.04G0015290-2B UNCHANGED NSP (nuclear shuttle protein)-interacting GTPase NIG >0.75 0.9805158
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Sspon.01G0046750-1T UNCHANGED N-terminal acetyltransferase B complex catalytic subunit NAA20 AT1G03150 >0.75 -
Sspon.04G0032300-1T UNCHANGED nuclear cap-binding protein subunit 2 CBP20 >0.75 -
Sspon.08G0020440-1B UNCHANGED Nuclear poly(A) polymerase 2 - <0.75 -
Sspon.06G0026490-1B UNCHANGED nuclear pore complex protein NUP107 AT3G14120 >0.75 -
Sspon.01G0036290-1P UNCHANGED nuclear pore complex protein NUP133 AT2G05120 >0.75 -
Sspon.04G0015440-2B UNCHANGED nuclear pore complex protein NUP205 EMB3142 >0.75 -
Sspon.03G0023370-1A UNCHANGED nuclear pore complex protein NUP35 - <0.75 -
Sspon.07G0004030-3D UNCHANGED nuclear pore complex protein NUP35 isoform X1 AT3G16310 >0.75 -
Sspon.03G0008300-1T UNCHANGED nuclear pore complex protein NUP50A AT3G15970 >0.75 0.058286085
Sspon.07G0012910-1T UNCHANGED nuclear pore complex protein NUP50A AT3G15970 >0.75 0.190390913
Sspon.01G0035370-2C UNCHANGED nuclear pore complex protein NUP96 SAR3 >0.75 0.073827484
Sspon.08G0022670-1B UNCHANGED nuclear pore complex protein NUP98A AT1G10390 >0.75 0.320764918
Sspon.05G0008690-1A UNCHANGED Nuclear pore complex protein NUP98A AT1G10390 >0.75 -
Sspon.05G0010950-1A UNCHANGED nuclear speckle splicing regulatory protein 1-like AT2G27285 >0.75 -
Sspon.07G0006160-1P UNCHANGED nuclear transcription factor Y subunit B NF-YB3 >0.75 0.345707015
Sspon.04G0022560-1B UNCHANGED nuclear-pore anchor NUA >0.75 0.075488546
Sspon.04G0025320-3D UNCHANGED nucleic acid binding protein AT5G38600 >0.75 -
Sspon.01G0020450-3C UNCHANGED Nucleic acid binding protein AT5G15270 >0.75 0.321494885
Sspon.02G0054250-1C UNCHANGED nucleobase-ascorbate transporter 3 PDE135 >0.75 -
Sspon.01G0012490-2B UNCHANGED nucleolar complex protein 3 homolog AT1G79150 >0.75 -
Sspon.01G0055640-2D UNCHANGED nucleolar protein 14 isoform X2 AT1G69070 >0.75 -
Sspon.07G0009460-3C UNCHANGED nucleolar protein 16 AT1G02870 >0.75 0.198401893
Sspon.02G0001320-2D UNCHANGED nucleolar protein 58 isoform X1 AT5G18540 >0.75 -
Sspon.03G0035590-1B UNCHANGED nucleolin AT5G17460 >0.75 -
Sspon.06G0009700-2B UNCHANGED Nucleolin 1 - <0.75 -
Sspon.01G0019170-2B UNCHANGED nucleolin 2-like NUC-L1 >0.75 -
Sspon.01G0014210-4D UNCHANGED nucleoside diphosphate kinase 1 - <0.75 -
Sspon.02G0007310-1A UNCHANGED Nucleoside diphosphate kinase 1 NDPK1 >0.75 -
Sspon.02G0028250-4D UNCHANGED nucleoside diphosphate kinase 2, chloroplastic NDPK2 >0.75 -
Sspon.02G0009000-1A UNCHANGED nucleosome/chromatin assembly factor 104 MSI1 >0.75 0.527211726
Sspon.05G0000210-2C UNCHANGED nudix hydrolase 26, chloroplastic - <0.75 -
Sspon.07G0002580-3C UNCHANGED O-acyltransferase WSD1 FOP1 >0.75 -
Sspon.06G0009570-3D UNCHANGED Obg-like ATPase 1 - <0.75 -
Sspon.04G0030940-2P UNCHANGED Octicosapeptide/Phox/Bem1p family protein AT5G09620 >0.75 -
Sspon.02G0013770-2B UNCHANGED O-fucosyltransferase 35 AT5G35570 >0.75 -
Sspon.01G0056570-2D UNCHANGED oleosin 18 kDa - <0.75 0.083186114
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Sspon.06G0002350-3C UNCHANGED oligopeptide transporter-like protein AT5G24890 >0.75 0.528820692
Sspon.07G0007510-3C UNCHANGED one cut domain family member 2-like - <0.75 -
Sspon.03G0014450-2B UNCHANGED Opaque?2 heterodimerizing protein 1 BZO2H3 >0.75 -
Sspon.01G0035430-3D UNCHANGED origin of replication complex subunit 2 ORC2 >0.75 -
Sspon.05G0010970-1P UNCHANGED OSJNBa0006B20.20-like protein AT1G21370 >0.75 -
Sspon.05G0030930-1P UNCHANGED OSJNBa0008M17.14-like protein AT1G16520 >0.75 -
Sspon.02G0029050-1A UNCHANGED osmotin-like protein - <0.75 -
Sspon.02G0029080-1A UNCHANGED Osmotin-like protein - <0.75 0.781009702
Sspon.02G0026180-1A UNCHANGED Outer arm dynein light chain 1 protein - <0.75 -
Sspon.01G0006320-1A UNCHANGED Outer arm dynein light chain 1 protein AT3G17920 >0.75 -
Sspon.01G0038520-2C UNCHANGED outer envelope pore protein 16-2, chloroplastic - <0.75 -
Sspon.07G0022500-3D UNCHANGED oxidative stress 3 OX83 >0.75 -
Sspon.01G0047220-1T UNCHANGED oxysterol-binding protein-related protein 1C ORP1A >0.75 -
Sspon.06G0024890-1P UNCHANGED P450 CYP71B34 >0.75 0.300966924
Sspon.07G0007390-2B UNCHANGED patellin-3 isoform X2 AT4G09160 >0.75 -
Sspon.04G0019310-3C UNCHANGED patellin-6 AT3G51670 >0.75 0.46298772
Sspon.05G0022560-1P UNCHANGED pathogenesis-related protein 1 - <0.75 -
Sspon.03G0016300-2C UNCHANGED Pentatricopeptide repeat-containing protein - <0.75 -
Sspon.04G0005040-1A UNCHANGED Pentatricopeptide repeat-containing protein - >0.75 -
Sspon.05G0024480-1B UNCHANGED pentatricopeptide repeat-containing protein At1g77360, mitochondrial - >0.75 0.288012991
Sspon.05G0004270-2B UNCHANGED pentatricopeptide repeat-containing protein At4g38150-like AT5G03560 >0.75 -
Sspon.02G0011260-3C UNCHANGED Pentatricopeptide repeat-containing protein mitochondrial NACO017 >0.75 -
Sspon.01G0014220-3D UNCHANGED peptide methionine sulfoxide reductase A4, chloroplastic PMSR4 >0.75 0.054874165
Sspon.04G0016470-2B UNCHANGED peptidyl-prolyl cis-trans isomerase - <0.75 -
Sspon.03G0012620-2C UNCHANGED peptidyl-prolyl cis-trans isomerase CYP57 AT4G33060 >0.75 -
Sspon.01G0005570-1A UNCHANGED peptidyl-prolyl cis-trans isomerase CYP65 PUB49 >0.75 -
Sspon.05G0025570-1T UNCHANGED peptidyl-prolyl cis-trans isomerase FKBP53 FKBP53 >0.75 0.536774413
Sspon.01G0010450-1P UNCHANGED Peptidyl-prolyl cis-trans isomerase PASTICCINO1 PAS1 >0.75 -
Sspon.02G0012680-1A UNCHANGED peroxidase 17 AT2G22420 >0.75 0.660576709
Sspon.08G0018620-2C UNCHANGED peroxidase 3 - <0.75 -
Sspon.03G0016970-2B UNCHANGED peroxiredoxin-2F, mitochondrial - <0.75 -
Sspon.07G0016490-1A UNCHANGED Peroxisomal membrane protein PEX14 - <0.75 -
Sspon.06G0028730-1C UNCHANGED peroxisome biogenesis protein 1 PEX1 >0.75 -
Sspon.03G0009370-3C UNCHANGED persulfide dioxygenase ETHE1 homolog, mitochondrial - <0.75 -
Sspon.04G0016570-2B UNCHANGED PH domain-containing protein DDB_G0287875 - >0.75 -
Sspon.02G0018920-1A UNCHANGED PHD finger family protein EMB2773 >0.75 -
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Sspon.03G0001680-1P UNCHANGED PHD finger protein ALFIN-LIKE 5 AL6 >0.75 -
Sspon.03G0001680-4D UNCHANGED PHD finger protein ALFIN-LIKE 6 isoform X1 AL4 >0.75 -
Sspon.04G0002780-2B UNCHANGED phenylalanine--tRNA ligase alpha subunit, cytoplasmic - <0.75 -
Sspon.07G0012880-1A UNCHANGED phenylalanine--tRNA ligase beta subunit, cytoplasmic AT1G72550 >0.75 -
Sspon.03G0036590-1B UNCHANGED phosducin-like protein 3 AT5G14240 >0.75 -
Sspon.01G0011790-1A UNCHANGED phosphatase 2C 12 AT1G47380 >0.75 -
Sspon.03G0041460-2D UNCHANGED phosphatase 2C 51 - <0.75 -
Sspon.06G0017190-2C UNCHANGED phosphatidate phosphatase PAH2 PAH2 >0.75 -
Sspon.05G0016000-2B UNCHANGED phosphatidylinositol 4-kinase beta 1 PI-4KBETA1 >0.75 -
Sspon.02G0012400-1A UNCHANGED phosphatidylinositol 4-kinase gamma 7-like isoform X1 PI4KG7 >0.75 -
Sspon.03G0037170-2C UNCHANGED phosphoacetylglucosamine mutase - <0.75 -
Sspon.01G0037420-2C UNCHANGED phosphoenolpyruvate carboxykinase (ATP) PCK1 >0.75 -
Sspon.08G0020640-1P UNCHANGED phosphoenolpyruvate carboxylase PPC2 >0.75 -
Sspon.03G0031100-1B UNCHANGED phosphoenolpyruvate carboxylase, housekeeping isozyme - <0.75 -
Sspon.03G0004290-2P UNCHANGED phosphoglycerate kinase, chloroplastic - <0.75 -
Sspon.04G0017410-4P UNCHANGED phosphoglycerate kinase, cytosolic - <0.75 -
Sspon.05G0014330-3C UNCHANGED phosphoglycerate mutase family protein AT4G38370 >0.75 -
Sspon.05G0015400-2B UNCHANGED Phosphoglycerate mutase-like protein AT5G64460 >0.75 -
Sspon.05G0015390-1A UNCHANGED phosphoglycerate mutase-like protein 1 AT5G64460 >0.75 -
Sspon.04G0024970-1B UNCHANGED phosphoinositide binding AT1G61690 >0.75 -
Sspon.02G0000410-1P UNCHANGED phosphoinositide phospholipase C 2-like PLC2 >0.75 -
Sspon.05G0005600-3D UNCHANGED phospholipid-hydroperoxide glutathione peroxidase GPX6 >0.75 -
Sspon.01G0009040-2D UNCHANGED phospholipid-transporting ATPase 1-like - <0.75 -
Sspon.02G0026980-1P UNCHANGED phosphomannomutase - >0.75 -
Sspon.02G0012840-3C UNCHANGED phosphoribosylaminoimidazole-succinocarboxamide synthase, chloroplastic PUR7 >0.75 -
Sspon.08G0005170-1P UNCHANGED Phox (PX) domain-containing protein AT2G25350 >0.75 -
Sspon.01G0008330-3C UNCHANGED phytochrome B PHYB >0.75 -
Sspon.05G0008970-2B UNCHANGED plant intracellular Ras-group-related LRR protein 3 PIRL3 >0.75 0.144655165
Sspon.05G0008970-1T UNCHANGED plant intracellular Ras-group-related LRR protein 3 PIRL3 >0.75 0.337441004
Sspon.06G0019700-1B UNCHANGED plant intracellular Ras-group-related LRR protein 4 PIRL4 >0.75 -
Sspon.06G0018550-2C UNCHANGED Plant invertase/pectin methylesterase inhibitor superfamily protein - >0.75 -
Sspon.06G0003780-1T UNCHANGED Plant UBX domain-containing protein 8 - <0.75 -
Sspon.01G0027520-2B UNCHANGED plant/MUD21-2 protein AT5G66780 >0.75 -
Sspon.05G0001970-3D UNCHANGED Plasma membrane ATPase HA1 >0.75 0.990898558
Sspon.02G0032530-3D UNCHANGED Plasma membrane ATPase 1 HA11 >0.75 0.482815532
Sspon.03G0024960-1A UNCHANGED Plasma membrane-associated cation-binding protein 1 - <0.75 -

155



Sspon.04G0013910-3D UNCHANGED plastid division protein PDV1 - <0.75 -
Sspon.04G0035160-1D UNCHANGED P-loop NTPase domain-containing protein LPA1 homolog 1 AT5G60760 >0.75 -
Sspon.03G0021770-3D UNCHANGED pollen-specific leucine-rich repeat extensin-like protein 2 AT3G01560 >0.75 -
Sspon.03G0014440-2B UNCHANGED poly [ADP-ribose] polymerase 2 PARP2 >0.75 0.898838113
Sspon.04G0012020-2D UNCHANGED poly [ADP-ribose] polymerase 3 - <0.75 -
Sspon.05G0007530-2P UNCHANGED polyadenylate-binding protein 2 - <0.75 -
Sspon.08G0017480-1B UNCHANGED Polyadenylate-binding protein-interacting protein 3 CID4 >0.75 0.371460533
Sspon.02G0004830-3D UNCHANGED polygalacturonase inhibitor 1 - <0.75 -
Sspon.08G0012940-1A UNCHANGED polymerase Il transcription-mediator3 - <0.75 -
Sspon.02G0015490-3C UNCHANGED potassium transporter 23 AT1G60160 >0.75 -
Sspon.03G0027280-1B UNCHANGED Potassium transporter 3 KUP3 >0.75 -
Sspon.01G0003260-3C UNCHANGED predicted protein - <0.75 -
Sspon.01G0006460-3C UNCHANGED predicted protein - <0.75 -
Sspon.03G0026410-3D UNCHANGED predicted protein - <0.75 -
Sspon.03G0037330-3D UNCHANGED predicted protein - >0.75 -
Sspon.07G0021690-3D UNCHANGED predicted protein - >0.75 0.010093505
Sspon.08G0024140-1P UNCHANGED predicted protein - >0.75 -
Sspon.02G0011160-3D UNCHANGED predicted protein AT4G31510 >0.75 0.703768644
Sspon.06G0011440-3D UNCHANGED predicted protein AT4G24370 >0.75 -
Sspon.06G0007400-3C UNCHANGED predicted protein AT4G10970 >0.75 -
Sspon.04G0007960-3C UNCHANGED predicted protein AT2G28400 >0.75 -
Sspon.04G0036150-1D UNCHANGED predicted protein AT2G28400 >0.75 -
Sspon.07G0004490-2D UNCHANGED predicted protein AT1G26470 >0.75 0.252930263
Sspon.01G0016610-2D UNCHANGED pre-mRNA-splicing factor ATP-dependent RNA helicase AT2G47250 >0.75 -
Sspon.03G0034970-1B UNCHANGED pre-mRNA-splicing factor ATP-dependent RNA helicase DEAH1 ESP3 >0.75 0.058051065
Sspon.01G0032930-1P UNCHANGED pre-mRNA-splicing factor CWC22-like AT5G23680 >0.75 -
Sspon.01G0032930-2D UNCHANGED pre-mRNA-splicing factor CWC22-like AT3G48800 >0.75 0.114990019
Sspon.02G0002210-3C UNCHANGED pre-mRNA-splicing factor SYF1 AT5G28740 >0.75 -
Sspon.02G0015440-1P UNCHANGED probable acyl-activating enzyme 17, peroxisomal isoform X1 - <0.75 -
Sspon.01G0052070-1P UNCHANGED probable ADP-ribosylation factor GTPase-activating protein AGD6 AGD7 >0.75 -
Sspon.03G0032470-2C UNCHANGED probable aldo-keto reductase 1 AT1G60690 >0.75 -
Sspon.06G0033530-1D UNCHANGED probable alpha,alpha-trehalose-phosphate synthase [UDP-forming] 9 TPS11 >0.75 -
Sspon.02G0000320-2D UNCHANGED probable AMP deaminase FACA1 >0.75 0.581771214
Sspon.08G0026670-1P UNCHANGED probable aquaporin TIP2-2 DELTA-TIP >0.75 -
Sspon.05G0020310-4D UNCHANGED probable auxin efflux carrier component 1b PIN4 >0.75 -
Sspon.04G0003600-3C UNCHANGED probable auxin efflux carrier component 1c PIN1 >0.75 -
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Sspon.03G0035770-2D UNCHANGED probable calcium-binding protein CML16 AT1G18210 >0.75 -
Sspon.02G0002300-3C UNCHANGED probable carboxylesterase 18 - <0.75 -
Sspon.03G0025370-1A UNCHANGED probable cellulose synthase A catalytic subunit 1 [UDP-forming] CESA1 >0.75 -
Sspon.03G0022300-3C UNCHANGED probable choline kinase 2 isoform X1 AT1G74320 >0.75 -
Sspon.04G0021470-2D UNCHANGED probable cytosolic oligopeptidase A AT5G65620 >0.75 -
Sspon.01G0026050-2B UNCHANGED probable ethylene response sensor 1 - <0.75 -
Sspon.04G0004810-2C UNCHANGED probable glucosamine 6-phosphate N-acetyltransferase 2 - <0.75 -
Sspon.01G0029750-1A UNCHANGED probable glutathione S-transferase GSTU1 - <0.75 -
Sspon.04G0015140-2P UNCHANGED probable histone deacetylase 19 HD1 >0.75 -
Sspon.07G0006230-2B UNCHANGED probable histone H2A.4 - <0.75 -
Sspon.05G0008220-1A UNCHANGED probable inactive receptor kinase At1g27190 AT3G28450 >0.75 0.717412158
Sspon.07G0021120-3D UNCHANGED probable inactive receptor kinase At2g26730 AT2G26730 >0.75 -
Sspon.03G0032650-2D UNCHANGED probable inactive receptor kinase At2g26730 AT2G26730 >0.75 -
Sspon.05G0039170-1D UNCHANGED probable leucine-rich repeat receptor-like protein kinase At5g49770 AT1G79620 >0.75 -
Sspon.07G0016760-3C UNCHANGED probable leucine-rich repeat receptor-like protein kinase IMK3 IMK2 >0.75 -
robable LRR receptor-like serine/threonine-protein kinase At1g53440
Sspon.04G0014610-1A UNCHANGED | % 5.7 i i ’ - <0.75 :
robable LRR receptor-like serine/threonine-protein kinase At1g56130
Sspon.02G0058460-1D UNCHANGED | P00, ] i P ? AT1G56130 >0.75 :
Sspon.02G0018300-1P UNCHANGED probable LRR receptor-like serine/threonine-protein kinase At4g20940 GHR1 >0.75 0.651163742
Sspon.07G0006270-2B UNCHANGED probable mediator of RNA polymerase Il transcription subunit 37¢ HSP70 >0.75 0.411320261
Sspon.04G0024300-3D UNCHANGED probable metal-nicotianamine transporter YSL14 YSL7 >0.75 0.316663419
Sspon.04G0006560-1A UNCHANGED probable N6-adenosine-methyltransferase MT-A70-like MTA >0.75 0.431601839
Sspon.01G0012000-2D UNCHANGED probable nucleoredoxin 1-1 - <0.75 0.369837809
Sspon.02G0013960-2C UNCHANGED probable polygalacturonase AT3G42950 >0.75 -
Sspon.02G0006850-2C UNCHANGED probable potassium transporter 14 KUP7 >0.75 -
Sspon.02G0028680-3C UNCHANGED probable prefoldin subunit 3 PFD3 >0.75 -
Sspon.04G0033150-1C UNCHANGED probable pre-mRNA-splicing factor ATP-dependent RNA helicase DEAH5 AT3G26560 >0.75 0.603759937
Sspon.03G0011040-2D UNCHANGED probable protein ABIL1 - >0.75 -
Sspon.05G0004670-3D UNCHANGED probable protein phosphatase 2C 44 - <0.75 -
Sspon.01G0040480-1B UNCHANGED probable protein phosphatase 2C 47 PP2CG1 >0.75 0.144259144
Sspon.08G0006590-1A UNCHANGED probable protein phosphatase 2C 57 DBP1 >0.75 -
Sspon.02G0026110-4D UNCHANGED probable pyridoxal 5'-phosphate synthase subunit PDX1.1 - <0.75 -
Sspon.07G0000430-2B UNCHANGED probable receptor-like protein kinase At2g42960 - <0.75 -
Sspon.03G0015070-3C UNCHANGED probable receptor-like protein kinase At5g18500 AT1G56720 >0.75 -
Sspon.01G0000780-4D UNCHANGED probable RNA-binding protein EIF1AD AT2G40780 >0.75 -
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Sspon.01G0021790-3C UNCHANGED probable serine incorporator AT3G06170 >0.75 0.050664878
Sspon.04G0001790-2B UNCHANGED probable serine incorporator AT1G16180 >0.75 0.157686515
Sspon.04G0001790-4D UNCHANGED probable serine incorporator AT1G16180 >0.75 -
Sspon.03G0014190-3C UNCHANGED probable serine/threonine-protein kinase At1g54610 isoform X1 - <0.75 -
Sspon.05G0006120-1P UNCHANGED probable serine/threonine-protein kinase PBL19 AT5G47070 >0.75 -
Sspon.04G0030600-1P UNCHANGED probable serine/threonine-protein kinase PBL19 AT3G09830 >0.75 -
Sspon.01G0017620-1P UNCHANGED probable serine/threonine-protein kinase PBL3 isoform X2 - <0.75 -
Sspon.04G0003610-3D UNCHANGED probable serine/threonine-protein kinase SIS8 - <0.75 -
Sspon.05G0006790-1A UNCHANGED probable sphingolipid transporter spinster homolog 2 AT5G64500 >0.75 -
Sspon.05G0016820-2C UNCHANGED probable sucrose-phosphate synthase 5 ATSPS4F >0.75 -
Sspon.02G0005840-3C UNCHANGED probable V-type proton ATPase subunit H - <0.75 -
Sspon.08G0002580-1A UNCHANGED probable xyloglucan endotransglucosylase/hydrolase protein 23 - <0.75 -
Sspon.05G0008480-4D UNCHANGED Programmed cell death protein 4 AT5G63190 >0.75 -
Sspon.07G0022110-1B UNCHANGED Programmed cell death protein 5 AT1G29850 >0.75 -
Sspon.02G0040450-2D UNCHANGED prohibitin-1, mitochondrial-like - <0.75 -
Sspon.07G0010860-4D UNCHANGED proline-rich receptor-like protein kinase PERK1 PERK1 >0.75 -
Sspon.07G0010860-2B UNCHANGED proline-rich receptor-like protein kinase PERK1 PERK1 >0.75 -
Sspon.08G0011050-3C UNCHANGED pro-resilin precursor AT5G39570 >0.75 -
Sspon.06G0017150-1P UNCHANGED proteasome subunit alpha type-5 PAE1 >0.75 0.177632808
Sspon.01G0004450-1A UNCHANGED proteasome subunit alpha type-6 - <0.75 -
Sspon.06G0002600-2P UNCHANGED proteasome subunit beta type-1-like PBF1 >0.75 -
Sspon.08G0023290-1B UNCHANGED proteasome subunit beta type-5-A AT3G26340 >0.75 0.642103712
Sspon.05G0009480-1A UNCHANGED protection of telomeres protein 1b-like AtPOT1b >0.75 -
Sspon.05G0005190-1A UNCHANGED protein argonaute 1B isoform X2 37104 >0.75 0.125706287
Sspon.07G0009230-2D UNCHANGED protein BONZAI 3 BON3 >0.75 -
Sspon.04G0000280-1A UNCHANGED Protein BTR1 BTR1L >0.75 0.167529889
Sspon.01G0047100-1B UNCHANGED protein CASP CASP >0.75 0.541368646
Sspon.02G0001520-1A UNCHANGED Protein CHROMATIN REMODELING 5 CHR5 >0.75 -
Sspon.01G0053070-2D UNCHANGED protein COP1 SUPPRESSOR 2 AT1G02330 >0.75 -
Sspon.04G0005180-2B UNCHANGED protein CROWDED NUCLEI 1 - <0.75 -
Sspon.04G0005180-4D UNCHANGED protein CROWDED NUCLEI 1 AT5G52580 >0.75 -
Sspon.05G0023810-1B UNCHANGED Protein CTR9-like protein ELF8 >0.75 -
Sspon.03G0024190-1A UNCHANGED protein CWC15 homolog EMB2769 >0.75 0.732769169
Sspon.04G0017040-3C UNCHANGED protein CYPRO4 AT3G19240 >0.75 -
Sspon.04G0001920-1A UNCHANGED protein CYPRO4 AT3G19240 >0.75 -
Sspon.06G0000190-2C UNCHANGED protein DETOXIFICATION 35-like AT4G00350 >0.75 -
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Sspon.03G0014720-3C UNCHANGED protein disulfide isomerase-like 2-2 - <0.75 -
Sspon.05G0017460-4D UNCHANGED protein disulfide-isomerase - <0.75 0.234516444
Sspon.05G0001250-2D UNCHANGED protein DJ-1 homolog D - <0.75 -
Sspon.05G0021610-2B UNCHANGED protein DWARF 53 AT2G29970 >0.75 0.139681281
Sspon.07G0010260-2B UNCHANGED protein EARLY RESPONSIVE TO DEHYDRATION 15-like - >0.75 -
Sspon.06G0005430-1T UNCHANGED protein ecdysoneless homolog AT5G65490 >0.75 -
Sspon.06G0021550-2C UNCHANGED protein ENHANCED DISEASE RESISTANCE 2-like - <0.75 -
Sspon.07G0029050-3D UNCHANGED protein FAR1-RELATED SEQUENCE 5-like - >0.75 -
Sspon.04G0008640-1A UNCHANGED Protein FAR1-RELATED SEQUENCE 6 FRS8 >0.75 0.071233781
Sspon.01G0060800-1D UNCHANGED protein FAR1-RELATED SEQUENCE 6 FRS6 >0.75 -
Sspon.05G0031510-2D UNCHANGED protein FATTY ACID EXPORT 7 AT3G43520 >0.75 -
Sspon.04G0016190-3C UNCHANGED protein FLX-like 2 AT1G67170 >0.75 0.749599057
Sspon.06G0009030-2D UNCHANGED protein FORGETTER 1 isoform X1 EMB1135 >0.75 -
Sspon.08G0001160-3D UNCHANGED Protein FREE1 AT1G20110 >0.75 0.272300489
Sspon.01G0021080-1A UNCHANGED protein GRAVITROPIC IN THE LIGHT 1 AT3G60680 >0.75 -
Sspon.03G0021000-1A UNCHANGED protein Hook homolog 3 isoform X1 - <0.75 -
Sspon.01G0053000-1C UNCHANGED Protein HUA2-LIKE 3 - <0.75 -
Sspon.01G0040340-2C UNCHANGED Protein HUA2-LIKE 3 AT3G63070 >0.75 -
Sspon.01G0005330-2B UNCHANGED protein indeterminate-domain 2-like MGP >0.75 -
Sspon.04G0031800-1C UNCHANGED protein indeterminate-domain 5, chloroplastic-like IDD12 >0.75 -
Sspon.03G0044130-2D UNCHANGED protein indeterminate-domain 7 IDD7 >0.75 0.121817909
Sspon.07G0014470-4D UNCHANGED protein 1Q-DOMAIN 1 iqd2 >0.75 -
Sspon.03G0003330-3D UNCHANGED protein IQ-DOMAIN 1-like iqd2 >0.75 -
Sspon.05G0001710-1A UNCHANGED protein |Q-DOMAIN 32 iqd32 >0.75 0.987150411
Sspon.03G0020370-1A UNCHANGED protein IWS1 homolog 1 - <0.75 -
Sspon.05G0022030-1B UNCHANGED protein KAKU4 - >0.75 -
Sspon.03G0044850-1D UNCHANGED Protein kinase domain superfamily protein - >0.75 -
Sspon.01G0028470-1A UNCHANGED Protein kinase superfamily protein - <0.75 -
Sspon.03G0027240-2C UNCHANGED Protein kinase superfamily protein AT5G18610 >0.75 -
Sspon.01G0021560-2B UNCHANGED Protein kinase superfamily protein AT4G24100 >0.75 0.061463389
Sspon.01G0000800-1A UNCHANGED Protein kinase superfamily protein AT4G10730 >0.75 0.180886224
Sspon.02G0032660-1A UNCHANGED Protein kinase superfamily protein AT3G25840 >0.75 -
Sspon.05G0020320-1A UNCHANGED Protein kinase superfamily protein AT2G40980 >0.75 0.225865602
Sspon.02G0017560-2D UNCHANGED Protein kinase superfamily protein AT2G32850 >0.75 0.002582596
Sspon.01G0027330-2B UNCHANGED Protein kinase superfamily protein AT1G73460 >0.75 -
Sspon.02G0025830-3C UNCHANGED protein LEO1 homolog VIP4 >0.75 0.316964065
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Sspon.05G0026200-2C UNCHANGED Protein MEI2-like 1 - <0.75 -
Sspon.08G0013000-3C UNCHANGED Protein MEI2-like 5 MLS >0.75 -
Sspon.02G0029980-2D UNCHANGED protein misato homolog 1 AT4G37190 >0.75 -
Sspon.04G0010650-3D UNCHANGED Protein MKS1 - >0.75 -
Sspon.07G0003390-1A UNCHANGED protein MLN51 homolog AT1G80000 >0.75 -
Sspon.04G0004390-2D UNCHANGED protein NSP-INTERACTING KINASE 1 - <0.75 -
Sspon.01G0036940-3D UNCHANGED protein OBERON 3 TTA1 >0.75 -
Sspon.01G0036140-2C UNCHANGED protein OBERON 4 TTA2 >0.75 -
Sspon.06G0010180-3C UNCHANGED Protein PAF1-like protein ELF7 >0.75 0.025471889
Sspon.01G0029550-1P UNCHANGED protein phosphatase 1 regulatory subunit INH3 - >0.75 -
Sspon.04G0008810-4D UNCHANGED protein phosphatase inhibitor 2-like -2 >0.75 0.313619283
Sspon.02G0019770-1A UNCHANGED protein PHOSPHATE STARVATION RESPONSE 2 isoform X2 T5F17.60 >0.75 -
Sspon.04G0005920-1A UNCHANGED Protein PHOTOPERIOD-INDEPENDENT EARLY FLOWERING 1 PIE1 >0.75 0.892993877
Sspon.04G0005920-2D UNCHANGED Protein PHOTOPERIOD-INDEPENDENT EARLY FLOWERING 1 PIE1 >0.75 -
Sspon.01G0017250-1P UNCHANGED protein PHYTOCHROME-DEPENDENT LATE-FLOWERING AT1G72390 >0.75 -
Sspon.03G0031460-1B UNCHANGED protein PLASTID MOVEMENT IMPAIRED 1-RELATED 1 AT5G20610 >0.75 -
Sspon.08G0001850-4D UNCHANGED protein RER1A ATRER1A >0.75 0.683356706
Sspon.03G0040220-1C UNCHANGED Protein RETICULATA-RELATED 3, chloroplastic - <0.75 -
Sspon.04G0016930-3C UNCHANGED Protein RRC1 AT5G10800 >0.75 -
Sspon.02G0017920-1A UNCHANGED Protein SAWADEE HOMEODOMAIN HOMOLOG 1 - >0.75 -
Sspon.02G0016800-3D UNCHANGED Protein SAWADEE HOMEODOMAIN HOMOLOG 2 SHH2 >0.75 -
Sspon.08G0001620-2B UNCHANGED protein SHI RELATED SEQUENCE 1 SHI >0.75 -
Sspon.02G0009460-4P UNCHANGED protein SHI RELATED SEQUENCE 1-like - <0.75 0.282499178
Sspon.01G0040510-3D UNCHANGED protein SPIRAL1-like 1 - <0.75 -
Sspon.02G0018440-2B UNCHANGED protein SRC2 homolog AT5G23950 >0.75 -
Sspon.06G0012460-2B UNCHANGED protein STICHEL-like 2 AT4G24790 >0.75 -
Sspon.01G0004620-3D UNCHANGED Protein STRUBBELIG-RECEPTOR FAMILY 6 SRF6 >0.75 0.502158445
Sspon.07G0000810-1A UNCHANGED Protein tesmin/TSO1-like CXC 4 - <0.75 -
Sspon.02G0030680-2B UNCHANGED Protein tesmin/TSO1-like CXC 4 - >0.75 0.903969
Sspon.02G0030680-1A UNCHANGED Protein tesmin/TSO1-like CXC 4 TCX2 >0.75 -
Sspon.02G0038070-1B UNCHANGED protein TIFY 6b JAZ3 >0.75 -
Sspon.02G0004780-1A UNCHANGED Protein TIME FOR COFFEE - >0.75 0.536748255
Sspon.05G0029590-2D UNCHANGED protein TONNEAU 1a - <0.75 -
Sspon.05G0026860-1B UNCHANGED protein TRANSPARENT TESTA 9 isoform X2 - <0.75 -
Sspon.08G0024470-1B UNCHANGED Protein transport protein SEC16B-like protein AT5G47490 >0.75 -
Sspon.04G0037990-1D UNCHANGED Protein transport protein SEC16B-like protein AT5G47490 >0.75 -
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Sspon.08G0030790-1D UNCHANGED Protein transport protein SEC16B-like protein AT5G47480 >0.75 0.729598147
Sspon.02G0012960-1A UNCHANGED protein transport protein SEC31 - >0.75 -
Sspon.07G0027060-1B UNCHANGED protein transport protein Sec61 subunit beta AT5G60460 >0.75 0.505996002
Sspon.06G0013260-2B UNCHANGED protein transporter AT5G63640 >0.75 0.314474242
Sspon.02G0019960-1P UNCHANGED protein TSS AT1G04560 >0.75 -
Sspon.06G0004510-2B UNCHANGED Protein UPSTREAM OF FLC AT2G28150 >0.75 -
Sspon.01G0007770-3C UNCHANGED Protein VAC14-like protein AT2G01690 >0.75 -
Sspon.01G0011770-1P UNCHANGED protein WEAK CHLOROPLAST MOVEMENT UNDER BLUE LIGHT 1 AT1G45545 >0.75 -
Sspon.01G0048520-2D UNCHANGED Protein WVD2-like 3 AT3G23090 >0.75 -
Sspon.06G0015690-2B UNCHANGED Protein WVD2-like 4 AT2G35880 >0.75 0.152138522
Sspon.04G0027870-1B UNCHANGED Protein WVD2-like 5 AT4G32330 >0.75 -
Sspon.05G0021250-2B UNCHANGED proteoglycan 4-like - >0.75 -
Sspon.02G0011390-1T UNCHANGED Proton pump-interactor 1 AT1G20970 >0.75 -
Sspon.02G0016310-2B UNCHANGED proton pump-interactor BIP103 PPI1 >0.75 -
Sspon.04G0031850-2D UNCHANGED Pseudouridine synthase family protein AT1G20370 >0.75 -
Sspon.02G0010320-2B UNCHANGED PTI1-like tyrosine-protein kinase 3 AT2G43230 >0.75 -
Sspon.04G0016580-3C UNCHANGED PTI1-like tyrosine-protein kinase At3g15890 AT3G15890 >0.75 -
Sspon.04G0016580-1P UNCHANGED PTI1-like tyrosine-protein kinase At3g15890 AT1G52540 >0.75 -
Sspon.05G0014050-1A UNCHANGED Pumilio homolog 3 PUM4 >0.75 0.581638508
Sspon.07G0015770-3D UNCHANGED Pumilio homolog 3 PUM1 >0.75 4.89533E-05
Sspon.04G0030610-1C UNCHANGED Pumilio homolog 4 - <0.75 -
Sspon.06G0000200-2P UNCHANGED puromycin-sensitive aminopeptidase - <0.75 -
Sspon.06G0005310-1P UNCHANGED Putative 1-phosphatidylinositol-4-phosphate 5-kinase/ zinc ion binding family FAB1B >0.75 -
Sspon.08G0000450-3C UNCHANGED putative 4-hydroxy-4-methyl-2-oxoglutarate aldolase 2 - <0.75 -
Sspon.01G0002150-1A UNCHANGED putative aconitate hydratase, cytoplasmic - <0.75 -
Sspon.06G0023260-2C UNCHANGED putative aconitate hydratase, cytoplasmic - <0.75 -
Sspon.03G0030090-1P UNCHANGED putative ADP-ribosylation factor GTPase-activating protein AGD14 ZIGA4 >0.75 -
Sspon.08G0016550-1A UNCHANGED putative aldo-keto reductase 2 ATB2 >0.75 -
Sspon.04G0019890-4D UNCHANGED putative arginine/serine-rich splicing factor RS41 >0.75 0.860440163
Sspon.03G0010360-1A UNCHANGED putative auxin efflux carrier component 3a PIN4 >0.75 -
Sspon.06G0031100-1C UNCHANGED putative B3 DNA binding domain family protein ABI3 >0.75 -
Sspon.03G0011500-3C UNCHANGED putative cytochrome ¢ oxidase subunit 5b-like - <0.75 -
Sspon.08G0022350-2C UNCHANGED Putative DUF 1296 domain containing family protein AT3G13990 >0.75 -
Sspon.03G0035210-1B UNCHANGED putative DUF 1664 domain family protein AT1G24267 >0.75 -
Sspon.01G0043620-1B UNCHANGED putative DUF593 domain containing family protein isoform X1 - >0.75 -
Sspon.04G0003840-2B UNCHANGED putative dynamin homolog - <0.75 -
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Sspon.03G0004340-1A UNCHANGED putative E3 ubiquitin-protein ligase RING1a isoform X1 RING1B >0.75 -
Sspon.08G0008410-1A UNCHANGED putative E3 ubiquitin-protein ligase UBR7 - <0.75 -
Sspon.03G0032510-2C UNCHANGED putative expressed centromere protein ¢ - >0.75 -
Sspon.07G0031930-1C UNCHANGED putative gag-pol polyprotein - <0.75 -
Sspon.05G0002010-1P UNCHANGED putative glucose-6-phosphate 1-epimerase - <0.75 -
Sspon.05G0002010-1A UNCHANGED putative glucose-6-phosphate 1-epimerase AT5G57330 >0.75 -
Sspon.03G0006070-3C UNCHANGED Putative HCNGP-related transcriptional regulator family protein AT1G29220 >0.75 -
Sspon.08G0012870-3C UNCHANGED Putative homeodomain-like transcription factor superfamily protein PKL >0.75 0.36234895
Sspon.07G0019320-2D UNCHANGED putative leucine-rich repeat receptor-like protein kinase AT5G49760 >0.75 -
Sspon.03G0026000-1B UNCHANGED putative leucine-rich repeat-containing protein DDB_G0290503 - <0.75 -
Sspon.08G0021800-1P UNCHANGED Putative LIM-type zinc finger domain family protein - >0.75 -
Sspon.05G0029580-2C UNCHANGED putative LOV domain-containing protein PHOT1 >0.75 -
Sspon.07G0031480-2D UNCHANGED putative magnesium transporter NIPA4 AT1G71900 >0.75 -
Sspon.05G0018740-3C UNCHANGED putative mediator of RNA polymerase |l transcription subunit 26¢ - <0.75 -
Sspon.02G0047390-2D UNCHANGED Putative MO25-like protein AT5G47540 >0.75 -
Sspon.06G0005020-2B UNCHANGED putative MTD1 AT5G21940 >0.75 -
Sspon.07G0014400-1A UNCHANGED Putative MYB DNA-binding domain superfamily protein - <0.75 -
Sspon.01G0010300-2B UNCHANGED Putative MYB DNA-binding domain superfamily protein ALY3 >0.75 -
Sspon.04G0021550-2C UNCHANGED putative phosphoinositide phosphatase SAC9 SAC9 >0.75 -
Sspon.08G0026900-2D UNCHANGED putative phospholipid-transporting ATPase 9 AT1G68710 >0.75 0.638649326
Sspon.03G0021240-1A UNCHANGED putative polyprotein CRK8 >0.75 -
Sspon.07G0006170-2B UNCHANGED Putative PWWP domain family protein AT5G02950 >0.75 -
Sspon.03G0026480-2P UNCHANGED Putative regulator of chromosome condensation (RCC1) family protein AT5G12350 >0.75 -
Sspon.01G0025700-2D UNCHANGED Putative retroelement - >0.75 -
Sspon.07G0006150-1P UNCHANGED Putative SAC3/GANP family protein SAC3A >0.75 -
Sspon.01G0034590-3D UNCHANGED putative serine/threonine-protein kinase BSK1 >0.75 0.98993841
Sspon.05G0002810-3D UNCHANGED putative serine/threonine-protein kinase AT1G16670 >0.75 -
Sspon.07G0002100-1A UNCHANGED Putative sucrose-phosphate synthase family protein isoform 1 SPS1F >0.75 -
Sspon.07G0002100-3C UNCHANGED Putative sucrose-phosphate synthase family protein isoform 1 SPS1F >0.75 0.468574822
Sspon.03G0010610-2P UNCHANGED putative transcription factor - <0.75 -
Sspon.03G0035570-1B UNCHANGED putative ubiquitin-conjugating enzyme E2 23 UBC23 >0.75 -
Sspon.05G0004320-1A UNCHANGED Putative WEB family protein chloroplastic - >0.75 -
Sspon.06G0004820-1A UNCHANGED PWWP domain protein - >0.75 -
Sspon.01G0052330-1C UNCHANGED pyruvate decarboxylase 2 - <0.75 -
Sspon.04G0003870-3C UNCHANGED Pyruvate dehydrogenase E1 component alpha subunit At1g59900 >0.75 0.30706364
Sspon.05G0019670-2P UNCHANGED Pyruvate kinase 1, cytosolic - <0.75 -
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Sspon.01G0025220-1A UNCHANGED pyruvate kinase isozyme A, chloroplastic-like AT2G16270 >0.75 -
Sspon.07G0008260-2B UNCHANGED pyruvate orthophosphate dikinase PPDK >0.75 -
Sspon.04G0002020-2C UNCHANGED Quinoprotein amine dehydrogenase beta chain-like AT3G61480 >0.75 -
Sspon.03G0034940-1B UNCHANGED Rab escort protein 1 REP >0.75 -
Sspon.07G0010060-3D UNCHANGED ran-binding protein 1 AT2G30060 >0.75 -
Sspon.06G0001990-2B UNCHANGED RanBP2-type zinc finger protein - <0.75 -
Sspon.05G0025240-3D UNCHANGED ras-related protein Rab-2-B - <0.75 -
Sspon.02G0016540-1A UNCHANGED ras-related protein RABA1f - <0.75 -
Sspon.02G0020990-2B UNCHANGED ras-related protein RABA2a RAB11c >0.75 -
Sspon.02G0020990-3D UNCHANGED ras-related protein RABA2a RAB11c >0.75 -
Sspon.02G0021850-3C UNCHANGED Ras-related protein RABE1c AT5G59840 >0.75 0.037404311
Receptor homology region transmembrane domain- and RING domain-
Sspon.02G0031030-1A UNCHANGED conta?ning proteing)Zl ? } <0.75 -
Sspon.03G0013960-2B UNCHANGED receptor protein kinase-like protein ZAR1 AT2G01210 >0.75 -
Sspon.04G0007880-2B UNCHANGED Regulator of nonsense transcripts UPF2 AT2G39260 >0.75 -
Sspon.03G0028470-2C UNCHANGED regulatory protein viviparous-1 - <0.75 -
Sspon.06G0015700-1A UNCHANGED Replication factor C subunit 1 RFC1 >0.75 -
Sspon.03G0043060-1C UNCHANGED repressor of RNA polymerase |l transcription MAF1 homolog AT5G13240 >0.75 -
Sspon.05G0006230-1A UNCHANGED required to maintain repression 2 - >0.75 -
Sspon.03G0014310-1A UNCHANGED Respiratory burst oxidase homolog protein B RBOHB >0.75 0.135134974
Sspon.08G0010120-3D UNCHANGED Restorer of fertility2 - <0.75 0.476794329
Sspon.08G0008320-3C UNCHANGED reticulon-like protein B2 BTI2 >0.75 0.078450793
Sspon.06G0029760-1C UNCHANGED reticulon-like protein B21 - >0.75 -
Sspon.03G0008190-1A UNCHANGED retinitis pigmentosa 1-like 1 protein - >0.75 0.075124874
Sspon.06G0003160-1A UNCHANGED retinoblastoma family3 RBR1 >0.75 -
Sspon.05G0033550-1C UNCHANGED retrotransposon protein, putative, Ty1-copia subclass - <0.75 -
Sspon.07G0034970-1C UNCHANGED retrotransposon protein, putative, unclassified - <0.75 -
Sspon.03G0007520-3P UNCHANGED RGG repeats nuclear RNA binding protein A - <0.75 -
Sspon.07G0000500-1A UNCHANGED RGG repeats nuclear RNA binding protein A AT4G16830 >0.75 -
Sspon.01G0058300-1P UNCHANGED RGS1-HXK1-interacting protein 1 AT4G26410 >0.75 -
Sspon.05G0019380-1P UNCHANGED rho GTPase-activating protein 4-like AT5G22400 >0.75 -
Sspon.03G0016900-3D UNCHANGED rhomboid-like protein 20 - <0.75 -
Sspon.03G0000640-1A UNCHANGED Ribosomal protein $24/S35 mitochondrial AT3G18240 >0.75 -
Sspon.04G0021120-1A UNCHANGED ribosomal S subunit AT1G64880 >0.75 -
Sspon.07G0005710-1P UNCHANGED ribosome export associated1 - >0.75 -
Sspon.01G0008860-4D UNCHANGED ricin B-like lectin R40C1 - <0.75 0.395913458
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Sspon.03G0018250-3C UNCHANGED ricin B-like lectin R40G3 - <0.75 -
Sspon.01G0041370-3D UNCHANGED RING/FYVE/PHD zinc finger superfamily protein AT3G02890 >0.75 -
Sspon.05G0009700-2B UNCHANGED RING/U-box superfamily protein AT5G62910 >0.75 -
Sspon.01G0019680-3C UNCHANGED RING/U-box superfamily protein AT2G45530 >0.75 -
Sspon.02G0050370-1P UNCHANGED r-interacting factor1 EML3 >0.75 -
Sspon.02G0017770-1A UNCHANGED RNA binding FCA >0.75 0.053789326
Sspon.06G0001600-1A UNCHANGED RNA binding (RRM/RBD/RNP motifs) family protein AT3G12640 >0.75 0.786051766
Sspon.02G0015630-1A UNCHANGED RNA ligase/cyclic nucleotide phosphodiesterase family protein AT5G40190 >0.75 -
Sspon.06G0014600-1A UNCHANGED RNA polymerase Il C-terminal domain phosphatase-like 3 - <0.75 -
Sspon.06G0011160-1A UNCHANGED RNA polymerase Il large subunit family protein NRPB1 >0.75 -
Sspon.08G0004680-4D UNCHANGED RNA polymerase2 SCA3 >0.75 -
Sspon.03G0037250-3D UNCHANGED RNA polymerase-associated protein LEO1 AT5G53220 >0.75 -
Sspon.02G0017130-2B UNCHANGED RNA recognition motif (RRM)-containing protein AT4G12640 >0.75 0.486365724
Sspon.05G0001670-2C UNCHANGED RNA recognition water-stress protein1 AT2G44710 >0.75 0.064841567
Sspon.06G0012780-3D UNCHANGED RNA-binding (RRM/RBD/RNP motifs) family protein LIF2 >0.75 0.443418674
Sspon.04G0033660-1C UNCHANGED RNA-binding (RRM/RBD/RNP motifs) family protein AT5G19960 >0.75 0.362816095
Sspon.01G0010820-1P UNCHANGED RNA-binding KH domain-containing protein AT5G15270 >0.75 -
Sspon.08G0015120-2B UNCHANGED RNA-binding protein 1-like isoform X3 AT1G76940 >0.75 0.28116266
Sspon.05G0033620-2D UNCHANGED RPM1-interacting protein 4 - >0.75 -
Sspon.08G0009810-2B UNCHANGED RPM1-interacting protein 4 AT2G04410 >0.75 -
Sspon.02G0026090-3C UNCHANGED RRP15-like protein - <0.75 -
Sspon.08G0024130-2D UNCHANGED ruBisCO large subunit-binding protein subunit beta, chloroplastic - <0.75 -
Sspon.06G0001080-3C UNCHANGED S-acyltransferase 7 AT3G26935 >0.75 0.953323987
Sspon.01G0032460-2B UNCHANGED salt tolerance protein - <0.75 -
Sspon.07G0026170-2C UNCHANGED salt-inducible protein kinase AT1G79570 >0.75 -
Sspon.04G0015590-2B UNCHANGED Sec14p-like phosphatidylinositol transfer family protein AT1G55840 >0.75 -
Sspon.05G0038670-1D UNCHANGED seed biotin-containing protein SBP65 - <0.75 -
Sspon.01G0006960-2C UNCHANGED selenoprotein K AT4G08230 >0.75 -
Sspon.05G0024490-1B UNCHANGED senescence regulator AT2G28400 >0.75 -
Sspon.03G0015130-2B UNCHANGED sequence-specific DNA binding transcription factor AT3G10040 >0.75 -
Sspon.06G0013830-2B UNCHANGED Serine hydroxymethyltransferase 4 - <0.75 -
Sspon.06G0029080-1C UNCHANGED serine/arginine repetitive matrix protein 1-like - >0.75 -
Sspon.06G0029080-2D UNCHANGED serine/arginine repetitive matrix protein 1-like AT3G04930 >0.75 0.032831627
Sspon.06G0027750-1B UNCHANGED serine/arginine-rich SC35-like splicing factor SCL30 - >0.75 -
Sspon.02G0029150-1P UNCHANGED serine/arginine-rich SC35-like splicing factor SCL30 SCL30A >0.75 -
Sspon.05G0027600-3D UNCHANGED serine/arginine-rich splicing factor RS31 RS31 >0.75 -
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Sspon.08G0012650-2B UNCHANGED serine/arginine-rich splicing factor RSZ21A RSZ21 >0.75 -
Sspon.08G0024800-1C UNCHANGED Serine/arginine-rich splicing factor SR45a SR45a >0.75 0.059734206
Sspon.02G0036650-3D UNCHANGED Serine/arginine-rich splicing factor SR45a ATRZ-1A >0.75 -
serine/threonine protein phosphatase 2A 57 kDa regulatory subunit B' theta
Sspon.06G0012370-3C UNCHANGED | ¢ torm profein Prosp guerery AT1G13460 >0.75 :
Sspon.04G0016230-2C UNCHANGED Serine/threonine protein phosphatase 2A regulatory subunit B"alpha AT5G28900 >0.75 0.52610044
Sspon.01G0055130-1C UNCHANGED Serine/threonine protein phosphatase 2A regulatory subunit B"alpha AT1G54450 >0.75 -
Sspon.04G0029790-2C UNCHANGED serine/threonine-protein kinase Cx32 Kin3 >0.75 -
Sspon.01G0011360-4D UNCHANGED Serine/threonine-protein kinase SAPK1 - <0.75 -
Sspon.01G0023360-2D UNCHANGED Serine/threonine-protein kinase SAPK10 - <0.75 -
Sspon.02G0007710-4D UNCHANGED Serine/threonine-protein kinase STY17 STY17 >0.75 -
Sspon.04G0020150-4D UNCHANGED serine/threonine-protein kinase STY46 - <0.75 -
Sspon.02G0008880-1A UNCHANGED Serine/threonine-protein kinase STY46 STY46 >0.75 -
Sspon.07G0013380-2C UNCHANGED Serine/threonine-protein phosphatase BSL1 BSL1 >0.75 0.024553123
Sspon.01G0045610-2C UNCHANGED serine/threonine-protein phosphatase BSL2 homolog BSL3 >0.75 0.598072573
Sspon.01G0030520-2D UNCHANGED serine/threonine-protein phosphatase PP2A-2 catalytic subunit PP2A-4 >0.75 0.323138235
Sspon.01G0007160-1A UNCHANGED SH3 domain-containing protein AT2G07360 >0.75 0.934917423
Sspon.02G0036550-1B UNCHANGED SH3 domain-containing protein 3 AT4G18060 >0.75 0.00251748
Sspon.03G0015710-2B UNCHANGED Shaggy-related protein kinase alpha F2P16.21 >0.75 -
Sspon.04G0014470-4D UNCHANGED shaggy-related protein kinase eta - <0.75 -
Sspon.02G0009460-4D UNCHANGED SHI - >0.75 -
Sspon.04G0000470-3D UNCHANGED signal peptide peptidase-like 4 SPPL2 >0.75 -
Sspon.01G0000270-3C UNCHANGED signal recognition particle receptor subunit alpha AT4G30600 >0.75 -
Sspon.02G0018760-2B UNCHANGED Single-stranded nucleic acid binding R3H protein AT3G10770 >0.75 -
Sspon.03G0001110-1A UNCHANGED Sister chromatid cohesion 1 protein 4 SYN4 >0.75 0.334959158
Sspon.05G0002890-2B UNCHANGED SIT4 phosphatase-associated family protein AT1G30470 >0.75 -
Sspon.03G0012420-2B UNCHANGED SIT4 phosphatase-associated family protein AT1G30470 >0.75 0.127241612
Sspon.04G0025590-2D UNCHANGED skin secretory protein xP2-like - >0.75 -
Sspon.06G0013850-4D UNCHANGED SKP1-like protein 1A ASK2 >0.75 -
Sspon.01G0000390-2C UNCHANGED SKP1-like protein 21 isoform X1 SK21 >0.75 -
Sspon.03G0007230-3P UNCHANGED SNF1-related protein kinase catalytic subunit alpha KIN10 KIN10 >0.75 0.784016684
Sspon.05G0013010-4D UNCHANGED SNF1-related protein kinase regulatory subunit gamma-1 KING1 >0.75 0.785513822
Sspon.04G0022140-2C UNCHANGED SNW/SKI-interacting protein SKIP >0.75 0.96231527
Sspon.03G0023870-2B UNCHANGED sodium/calcium exchanger NCL1 - <0.75 -
Sspon.07G0013230-3D UNCHANGED sodium/hydrogen exchanger 2-like NHX2 >0.75 -
Sspon.02G0000180-1A UNCHANGED sodium/hydrogen exchanger 2-like NHX2 >0.75 0.621755734
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Sspon.08G0003680-3C UNCHANGED solanesyl-diphosphate synthase 1, mitochondrial isoform X1 GPS1 >0.75 -
Sspon.06G0003710-1T UNCHANGED sorbitol dehydrogenase - <0.75 -
Sspon.01G0012500-3D UNCHANGED SPFH/Band 7/PHB domain-containing membrane-associated protein family AT2G03510 >0.75 -
Sspon.04G0018480-1A UNCHANGED splicing factor 3B subunit 1 AT5G64270 >0.75 -
splicing factor PWI domain-containing protein / RNA recognition motif
Sspon.06G0006390-1A UNCHANGED (RpRM)?containing protein 9P K AT1G60200 >0.75 :
Sspon.01G0020370-2B UNCHANGED SRSF protein kinase 1-like SRPK4 >0.75 -
Sspon.08G0000780-3D UNCHANGED starch branching enzyme | SBE2.2 >0.75 -
Sspon.05G0009690-2B UNCHANGED Sterile alpha motif (SAM) domain-containing protein AT5G48680 >0.75 -
Sspon.05G0013160-4D UNCHANGED Sterile alpha motif (SAM) domain-containing protein AT3G07170 >0.75 -
Sspon.05G0027560-1T UNCHANGED Sterol 3-beta-glucosyltransferase UGT80A2 SGT >0.75 -
Sspon.08G0011950-2D UNCHANGED STOREKEEPER protein - >0.75 -
Sspon.02G0013560-2C UNCHANGED STOREKEEPER protein AT3G04930 >0.75 0.498746487
Sspon.02G0001270-1P UNCHANGED stress-related protein AT3G05500 >0.75 -
Sspon.01G0025470-3C UNCHANGED stromal 70 kDa heat shock-related protein, chloroplastic - <0.75 -
Sspon.05G0006060-2B UNCHANGED subtilisin-like protease SBT2.5 AT1G30600 >0.75 -
succinate dehydrogenase [ubiquinone] iron-sulfur subunit 1, mitochondrial
Sspon.06G0012470-1A UNCHANGED | Fenos Ferveres b1 ] - <0.75 :
Sspon.02G0052170-1C UNCHANGED succinate dehydrogenase1 - <0.75 -
Sspon.08G0022540-3D UNCHANGED sucrose synthase 1 - <0.75 -
Sspon.08G0000390-1A UNCHANGED sucrose synthase 7 SUS6 >0.75 -
Sspon.03G0028140-1B UNCHANGED sucrose-phosphate synthase SPS3F >0.75 0.789763969
Sspon.07G0001380-1T UNCHANGED sugar transporter ERD6-like 4 AT1G19450 >0.75 -
Sspon.07G0004610-2B UNCHANGED sulfite reductase [ferredoxin], chloroplastic - <0.75 -
Sspon.05G0027780-2C UNCHANGED SWI/SNF complex subunit SWI3D - <0.75 -
Sspon.01G0026700-1P UNCHANGED SWIB/MDM2 domain containing protein AT3G19080 >0.75 -
Sspon.04G0015530-2B UNCHANGED SWR1-complex protein 4 AT2G47210 >0.75 0.583942319
Sspon.03G0017470-4D UNCHANGED Syntaxin 23 VAM3 >0.75 0.052266415
Sspon.06G0008410-1A UNCHANGED Syntaxin/t-SNARE family protein AT4G30240 >0.75 -
Sspon.05G0013170-1T UNCHANGED TBC1 domain family member 13 AT4G13730 >0.75 -
Sspon.08G0019100-1B UNCHANGED TBC1 domain family member 5 homolog B-like AT4G29950 >0.75 0.493165421
Sspon.03G0017690-1A UNCHANGED T-complex protein 1 subunit beta AT5G20890 >0.75 -
Sspon.04G0017920-2C UNCHANGED T-complex protein 1 subunit eta - <0.75 -
Sspon.04G0027210-1B UNCHANGED T-complex protein 1 subunit gamma AT5G26360 >0.75 -
Sspon.06G0005730-3C UNCHANGED temperature-induced lipocalin-1 TIL >0.75 -
Sspon.08G0000160-1P UNCHANGED tetraspanin-18 isoform X1 AT2G20230 >0.75 0.852878533
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Sspon.07G0014540-3D UNCHANGED tetraspanin-3 TET4 >0.75 -
Sspon.01G0002370-1A UNCHANGED Tetratricopeptide repeat (TPR)-like superfamily protein - >0.75 0.87640111
Sspon.02G0023270-4D UNCHANGED thioredoxin H-type - <0.75 0.319286892
Sspon.04G0002670-3C UNCHANGED THO complex subunit 5A isoform X2 THOS5B >0.75 -
Sspon.06G0021670-2D UNCHANGED Threonine endopeptidase AT4G01150 >0.75 -
Sspon.01G0019720-1A UNCHANGED Threonine--tRNA ligase mitochondrial 1 - <0.75 -
Sspon.04G0018990-1A UNCHANGED titin homolog isoform X1 - <0.75 -
Sspon.04G0018990-1P UNCHANGED titin homolog isoform X1 - >0.75 -
Sspon.02G0019820-2B UNCHANGED TLD domain-containing protein 2 AT2G05590 >0.75 -
Sspon.01G0015020-3D UNCHANGED tobamovirus multiplication protein 2A TOM2A >0.75 0.998473319
Sspon.01G0015360-4D UNCHANGED TOM1-like protein 2 AT5G16880 >0.75 -
Sspon.07G0005840-1A UNCHANGED TOM1-like protein 6 AT2G38410 >0.75 -
Sspon.03G0017500-2B UNCHANGED topless-related1 At3g16830 >0.75 0.020293584
Sspon.04G0026680-1P UNCHANGED Topoisomerase |l-associated protein PAT1 - <0.75 -
Sspon.03G0005570-1P UNCHANGED Topoisomerase |l-associated protein PAT1 AT3G22270 >0.75 0.117281087
Sspon.02G0028410-2B UNCHANGED Trafficking protein particle complex ll-specific subunit 130-like protein CLUB >0.75 0.001179345
Sspon.07G0004570-1P UNCHANGED TRAF-like superfamily protein - >0.75 0.98174579
Sspon.03G0028760-2D UNCHANGED Transcription factor bHLH128 FBH4 >0.75 -
Sspon.02G0005470-1A UNCHANGED Transcription factor bHLH130 FBH4 >0.75 0.009530217
Sspon.08G0006350-3D UNCHANGED Transcription factor GAMYB MYB101 >0.75 -
Sspon.03G0013820-1A UNCHANGED transcription factor HY5 HYS >0.75 -
Sspon.02G0048970-1C UNCHANGED transcription factor RF2a - <0.75 -
Sspon.02G0033160-1B UNCHANGED transcription factor RF2b-like AT2G40620 >0.75 0.6900116
Sspon.05G0018880-1P UNCHANGED transcription factor VIP1 VIP1 >0.75 0.052813723
Sspon.02G0058470-1D UNCHANGED transcription initiation factor IIF subunit alpha isoform X2 RAP74 >0.75 0.727428918
Sspon.08G0025940-1C UNCHANGED transcription initiation factor TFIID subunit 1 - <0.75 -
Sspon.03G0029320-2C UNCHANGED transcription initiation factor TFIID subunit 12 TAF12 >0.75 -
Sspon.02G0014880-3C UNCHANGED Transcription initiation factor TFIID subunit 2 TAF2 >0.75 -
Sspon.03G0011690-2B UNCHANGED Transcriptional corepressor LEUNIG LUG >0.75 -
Sspon.05G0017170-3D UNCHANGED transcriptional corepressor SEUSS - <0.75 -
Sspon.01G0063150-1D UNCHANGED transcriptional repressor ILP1 MAH20.11 >0.75 -
Sspon.04G0034470-2D UNCHANGED transducin family protein / WD-40 repeat family protein - <0.75 -
Sspon.05G0039580-1D UNCHANGED Transducin/WD40 repeat-like superfamily protein - <0.75 -
Sspon.05G0005220-2B UNCHANGED Transducin/WD40 repeat-like superfamily protein DAW1 >0.75 -
Sspon.01G0024260-2D UNCHANGED translation initiation factor elF-2B subunit delta isoform X1 AT5G38640 >0.75 -
Sspon.08G0003300-1A UNCHANGED Translation machinery-associated protein 7 - <0.75 -
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Sspon.07G0011120-2B UNCHANGED Translocase of chloroplast 159 chloroplastic TOC159 >0.75 -
Sspon.04G0001990-2B UNCHANGED Transmembrane amino acid transporter family protein AT2G41190 >0.75 -
Sspon.06G0011340-1A UNCHANGED transmembrane protein 120 homolog isoform X3 AT1G33230 >0.75 -
Sspon.03G0035610-1P UNCHANGED transmembrane protein 214-A AT1G23170 >0.75 0.475586161
Sspon.04G0010600-1A UNCHANGED trihelix transcription factor AT1G21200 >0.75 0.795184025
Sspon.07G0029110-2D UNCHANGED trinelix transcription factor AT1G21200 >0.75 0.016124806
Sspon.03G0031400-3D UNCHANGED Trihelix transcription factor ASIL1 AT3G24490 >0.75 -
Sspon.02G0036030-3D UNCHANGED trinelix transcription factor ASIL2-like - <0.75 -
Sspon.04G0030220-3D UNCHANGED trinelix transcription factor GTL1-like GT2 >0.75 0.294873797
Sspon.04G0006800-3C UNCHANGED tripeptidyl-peptidase 2 - <0.75 -
Sspon.08G0026910-2D UNCHANGED tRNA(adenine(34)) deaminase chloroplastic - <0.75 -
Sspon.08G0026910-1C UNCHANGED tRNA(adenine(34)) deaminase chloroplastic TADA >0.75 0.166036428
Sspon.05G0001280-2D UNCHANGED Trypsin family protein AT2G35155 >0.75 -
Sspon.02G0059890-1D UNCHANGED tryptophan--tRNA ligase, cytoplasmic AT3G04600 >0.75 -
Sspon.01G0007630-1A UNCHANGED tubulin alpha-2 chain - <0.75 -
Sspon.03G0016270-1A UNCHANGED tubulin beta-5 chain - <0.75 -
Sspon.04G0011310-1A UNCHANGED TUDOR-SN protein 1 Tudor1 >0.75 0.041707992
Sspon.01G0049310-1B UNCHANGED Two pore potassium channel a - <0.75 -
Sspon.02G0011090-2P UNCHANGED Type |l inositol polyphosphate 5-phosphatase 15 5PTase12 >0.75 -
Sspon.02G0040060-1B UNCHANGED tyrosine decarboxylase 1 AAS >0.75 -
Sspon.04G0026550-1P UNCHANGED Tyrosine specific protein phosphatase-like - >0.75 -
Sspon.01G0032980-2P UNCHANGED U2 small nuclear ribonucleoprotein A' - <0.75 -
Sspon.08G0003270-3C UNCHANGED U2 small nuclear ribonucleoprotein B" - <0.75 -
Sspon.08G0003330-2B UNCHANGED U4/U6.U5 tri-snRNP-associated protein 2 AT4G22350 >0.75 0.010982081
Sspon.05G0001490-1A UNCHANGED Ubiquitin carboxyl-terminal hydrolase 3 UCH3 >0.75 0.390265657
Sspon.01G0004960-2B UNCHANGED Ubiquitin carboxyl-terminal hydrolase 3 UBP3 >0.75 0.370586789
Sspon.03G0013410-3C UNCHANGED ubiquitin carboxyl-terminal hydrolase 6 - <0.75 -
Sspon.05G0025850-2C UNCHANGED Ubiquitin carboxyl-terminal hydrolase MINDY-3 AT1G43690 >0.75 0.011946897
Sspon.07G0027970-2D UNCHANGED Ubiquitin-activating enzyme E1 2 - <0.75 -
Sspon.02G0016750-1A UNCHANGED Ubiquitin-conjugating enzyme E2 36 - <0.75 -
Sspon.01G0018870-2C UNCHANGED ubiquitin-conjugating enzyme E2 4 UBCS >0.75 -
Sspon.02G0049650-1C UNCHANGED ubiquitin-NEDD8-like protein RUB1 - <0.75 -
Sspon.06G0013100-1P UNCHANGED U-box domain-containing protein 4 PUB4 >0.75 -
Sspon.03G0011340-1A UNCHANGED UBP1-associated protein 2C AT3G15010 >0.75 0.118502705
Sspon.02G0003710-1A UNCHANGED UDP-arabinopyranose mutase 3 - <0.75 -
Sspon.02G0004440-4D UNCHANGED UDP-galactose transporter 2-like AT1G21070 >0.75 -
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Sspon.02G0008310-3D UNCHANGED UDP-glucose pyrophosphorylase - <0.75 -
Sspon.02G0011000-2B UNCHANGED UDP-glucuronate 4-epimerase 6-like GAE6 >0.75 -
Sspon.07G0007280-3C UNCHANGED UDP-glycosyltransferase 87A2-like - <0.75 -
Sspon.06G0008730-4D UNCHANGED uncharacterized membrane protein At1916860-like AT1G78880 >0.75 0.022101629
Sspon.08G0020140-3D UNCHANGED uncharacterized protein At1g15400 - >0.75 -
Sspon.04G0033450-1C UNCHANGED uncharacterized protein LOC103627005 AT2G42370 >0.75 0.873336891
Sspon.04G0029480-1B UNCHANGED uncharacterized protein LOC110432670 AT5G48050 >0.75 -
Sspon.01G0015660-4D UNCHANGED uncharacterized protein LOC4335104 isoform X3 Cw7 >0.75 -
Sspon.01G0035720-1B UNCHANGED uncharacterized protein LOC8054231 AT4G30150 >0.75 0.851633588
Sspon.01G0015720-1P UNCHANGED uncharacterized protein LOC8055092 - >0.75 -
Sspon.01G0040960-2C UNCHANGED uncharacterized protein LOC8058812 isoform X1 - >0.75 -
Sspon.05G0008060-2B UNCHANGED uncharacterized protein LOC8060177 isoform X2 - >0.75 -
Sspon.05G0004340-3D UNCHANGED uncharacterized protein LOC8060469 AT5G16660 >0.75 0.892076297
Sspon.07G0009480-3D UNCHANGED uncharacterized protein LOC8062701 - <0.75 -
Sspon.05G0031010-1P UNCHANGED uncharacterized protein LOC8063953 - >0.75 -
Sspon.07G0025660-1B UNCHANGED uncharacterized protein LOC8064207 isoform X1 - >0.75 -
Sspon.08G0012620-1A UNCHANGED uncharacterized protein LOC8065438 isoform X1 AT4G01290 >0.75 -
Sspon.07G0016080-2C UNCHANGED uncharacterized protein LOC8068645 - <0.75 -
Sspon.05G0025200-1B UNCHANGED uncharacterized protein LOC8072320 isoform X2 - >0.75 -
Sspon.05G0010420-2C UNCHANGED uncharacterized protein LOC8073381 - >0.75 -
Sspon.02G0027250-1A UNCHANGED uncharacterized protein LOC8073534 isoform X1 AT3G17900 >0.75 -
Sspon.06G0006230-4D UNCHANGED uncharacterized protein LOC8075383 AT5G16550 >0.75 -
Sspon.03G0025260-1A UNCHANGED uncharacterized protein LOC8078069 AT2G28130 >0.75 0.784365574
Sspon.02G0022300-2C UNCHANGED uncharacterized protein LOC8078442 AT1G55535 >0.75 0.200034657
Sspon.04G0002710-3D UNCHANGED uncharacterized protein LOC8078922 AT4G33985 >0.75 -
Sspon.01G0016880-2D UNCHANGED uncharacterized protein LOC8082297 AT2G47820 >0.75 0.331095862
Sspon.03G0012250-1A UNCHANGED uncharacterized protein LOC8082464 AT1G22790 >0.75 -
Sspon.05G0001290-1A UNCHANGED uncharacterized protein LOC8082584 AT1G50120 >0.75 -
Sspon.01G0043450-1B UNCHANGED universal stress protein YxiE-like AT3G11930 >0.75 -
Sspon.07G0023190-2C UNCHANGED UPF0098 protein - <0.75 -
Sspon.04G0024070-2D UNCHANGED UPF0614 C140rf102-like protein AT3G17740 >0.75 -
Sspon.03G0005280-3C UNCHANGED USP family protein - >0.75 0.591525533
Sspon.02G0028160-3C UNCHANGED Uveal autoantigen with coiled-coil domains and ankyrin repeats isoform 4 - <0.75 -
Sspon.02G0028160-2B UNCHANGED Uveal autoantigen with coiled-coil domains and ankyrin repeats isoform 4 - >0.75 -
Sspon.03G0013500-2B UNCHANGED vacuolar cation/proton exchanger 1a-like CAX3 >0.75 -
Sspon.02G0027450-3D UNCHANGED vacuolar protein sorting-associated protein 26A - <0.75 -
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Sspon.01G0027010-2C UNCHANGED Vacuolar sorting protein 39 EMB2754 >0.75 -
Sspon.03G0025900-2C UNCHANGED VAMP-like protein YKT61 YKT61 >0.75 0.254971548
Sspon.01G0035630-2D UNCHANGED Vicilin-like seed storage protein - <0.75 0.124135171
Sspon.01G0035630-2P UNCHANGED Vicilin-like seed storage protein - <0.75 0.119519742
Sspon.01G0038140-1P UNCHANGED Vicilin-like seed storage protein - <0.75 -
Sspon.03G0038820-1C UNCHANGED villin-2 VLN2 >0.75 -
Sspon.03G0026510-2D UNCHANGED Villin-2 VLN2 >0.75 0.000619527
Sspon.02G0006260-2D UNCHANGED Villin-4 VLN4 >0.75 -
Sspon.05G0011660-2D UNCHANGED VQ motif family protein PDE337 >0.75 -
Sspon.08G0004370-1A UNCHANGED V-type proton ATPase catalytic subunit A - <0.75 -
Sspon.01G0037280-2C UNCHANGED V-type proton ATPase subunit a3 - <0.75 -
Sspon.03G0009900-1T UNCHANGED V-type proton ATPase subunit E - <0.75 -
Sspon.07G0019040-1A UNCHANGED WD repeat-containing protein 48 LRS1 >0.75 -
Sspon.08G0008330-2C UNCHANGED WD repeat-containing protein 7 AT4G11270 >0.75 -
Sspon.01G0043610-3D UNCHANGED WD repeat-containing protein 70 AT2G20330 >0.75 -
Sspon.02G0006920-1A UNCHANGED WD repeat-containing protein 74 AT1G29320 >0.75 0.237511735
Sspon.03G0007870-1A UNCHANGED WD-40 repeat-containing protein MSI4 FVE >0.75 -
Sspon.03G0001890-3D UNCHANGED wound-responsive family protein AT1G21610 >0.75 -
Sspon.02G0012130-1A UNCHANGED WPP domain-interacting protein 2 - >0.75 0.003395946
Sspon.05G0009330-3C UNCHANGED WPP domain-interacting protein 2 - >0.75 -
Sspon.07G0036290-1D UNCHANGED WPP domain-interacting tail-anchored protein 1 - <0.75 -
Sspon.08G0009580-1A UNCHANGED WW domain-containing protein AT3G13225 >0.75 -
Sspon.02G0041800-3D UNCHANGED xylanase inhibitor protein 1-like - <0.75 -
Sspon.03G0003240-1P UNCHANGED Ypt/Rab-GAP domain of gyp1p superfamily protein AT3G55020 >0.75 -
Sspon.02G0034650-2D UNCHANGED zeamatin-like protein - <0.75 -
Sspon.08G0003760-4D UNCHANGED zinc finger (C3HC4-type RING finger) protein-like AT5G60580 >0.75 -
Sspon.02G0000790-2T UNCHANGED zinc finger BED domain-containing protein RICESLEEPER 2 DAYSLEEPER >0.75 0.812777533
Sspon.03G0028220-1P UNCHANGED zinc finger CCCH domain-containing protein 12-like ZFN1 >0.75 -
Sspon.04G0017770-2P UNCHANGED zinc finger CCCH domain-containing protein 13-like isoform X1 - <0.75 -
Sspon.04G0026980-2D UNCHANGED zinc finger CCCH domain-containing protein 15 AT1G01350 >0.75 -
Sspon.01G0021690-1A UNCHANGED Zinc finger CCCH domain-containing protein 19 AT3G51120 >0.75 0.39088421
Sspon.04G0035020-2P UNCHANGED zinc finger CCCH domain-containing protein 19-like AT2G02160 >0.75 -
Sspon.01G0007550-1A UNCHANGED zinc finger CCCH domain-containing protein 24 0OXS2 >0.75 -
Sspon.05G0012530-1P UNCHANGED zinc finger CCCH domain-containing protein 27 AT3G27700 >0.75 -
Sspon.05G0011000-1T UNCHANGED Zinc finger CCCH domain-containing protein 28 - >0.75 -
Sspon.08G0003720-4D UNCHANGED zinc finger CCCH domain-containing protein 45 CPSF30 >0.75 -
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Sspon.06G0011880-1A UNCHANGED zinc finger CCCH domain-containing protein 55 AT3G26850 >0.75 -
Sspon.06G0013930-3D UNCHANGED zinc finger CCCH domain-containing protein 63 isoform X1 ZFN1 >0.75 0.083926338
Sspon.02G0027810-4D UNCHANGED zinc finger CCCH domain-containing protein 67 - <0.75 -
Sspon.08G0005310-2C UNCHANGED Zinc finger C-x8-C-x5-C-x3-H type family protein - >0.75 0.348773101
Sspon.02G0034570-2C UNCHANGED Zinc finger protein MAGPIE - <0.75 -
Sspon.01G0042450-1P UNCHANGED zinc finger protein-like 1 AT2G14835 >0.75 0.018885346
Sspon.03G0017600-1A UNCHANGED Zinc knuckle (CCHC-type) family protein AT3G62330 >0.75 0.26487145
Sspon.01G0027040-1A UNCHANGED zinc-finger homeodomain protein 11 MEEG8 >0.75 -
Sspon.07G0020510-2B UNCHANGED zinc-finger homeodomain protein 3 HB31 >0.75 -
Sspon.02G0014690-1A UNCHANGED zinc-finger homeodomain protein 9 HB30 >0.75 -
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Apéndice 3. Lista completa dos fosfopeptideos, sitios e motifs de fosforilagado identificados.

Protein ID BLAST Top Hit Sitios de fosforilagdo (#) MotifeR Posigdo na
proteina

Sspon.01G0000270-3C signal recognition particle receptor subunit alpha VWDDKPS#NK - 266
Sspon.01G0000290-3D polymerase Il transcription-mediator2 EQS#SPGLTAGTNQIK R..[ST]..... 300
Sspon.01G0000290-3D polymerase Il transcription-mediator2 EQSS#PGLTAGTNQIK | ... [STIP 301
Sspon.01G0000390-2C SKP1-like protein 21 isoform X1 S#ESELAVIKPEALK | .. [STIE.E 2

Sspon.01G0000780-4D probable RNA-binding protein EIF1AD NRPYELYSDS#DSGSDA | ... [STID 162
Sspon.01G0000780-4D probable RNA-binding protein EIF1AD NRPYELYSDSDS#GSDA | ... [ST]..D 164
Sspon.01G0000780-4D probable RNA-binding protein EIF1AD NRPYELYS#DSDSGSDA | .. [STID.D 160
Sspon.01G0000800-1A Protein kinase superfamily protein TYSGPVLQSGPHNS#SMTER - 196
Sspon.01G0000800-1A Protein kinase superfamily protein ASANS#LSAPIR - 265
Sspon.01G0000800-1A Protein kinase superfamily protein SAS#VGDWSVNDK | ... [ST]..D 330
Sspon.01G0000800-1A Protein kinase superfamily protein ASANSLS#APIR - 267
Sspon.01G0000800-1A Protein kinase superfamily protein KLQEGPS#LR - 324
Sspon.01G0001560-2B C-terminal binding protein AN FAS#PEDSKYK | ... [STIP 449
Sspon.01G0002230-1A coiled-coil domain-containing protein 94 QTNVLQSLCQNYDS#DDSE ....D[ST].D. 295
Sspon.01G0002370-1A Tetratricopeptide repeat (TPR)-like superfamily protein TCS#EDNLASLAGVR R..[ST]..... 69
Sspon.01G0002790-1P methyltransferase-like protein 1 RFS#PDASAR | ... [STIP 132
Sspon.01G0003230-2B ABC transporter G family member 22 isoform X1 T#KSEQLAPSQS#LSR - 36
Sspon.01G0003230-2B ABC transporter G family member 22 isoform X1 TKS#EQLAPSQSLSR R..[ST]..... 28
Sspon.01G0003390-2B late embryogenesis abundant protein D-34 RPSGHEET#SGEQGAVR - 15
Sspon.01G0003890-2B embryonic protein DC-8 ADADKYRS#EDEL | ... [STIE.E 315
Sspon.01G0003890-2B embryonic protein DC-8 AGQGYES#AKDAAGK | ... [ST]..D 189
Sspon.01G0004500-4D 3-ketoacyl-CoA synthase 10 GVEPSGPDAGS#PTFSVR | ... [STIP 27
Sspon.01G0004620-3D Protein STRUBBELIG-RECEPTOR FAMILY 6 NKS#FDDDDDFS#NKPIAK R..[ST]..... 249
Sspon.01G0004770-1A dentin sialophosphoprotein-related DSS#SDDDNLFFSK R..[ST]..... 855
Sspon.01G0004770-1A dentin sialophosphoprotein-related IDIVGS#PLAATDGK [STIP 202
Sspon.01G0004770-1A dentin sialophosphoprotein-related ELS#DLELGELR | ... [STID.E 659
Sspon.01G0004960-2B Ubiquitin carboxyl-terminal hydrolase 3 ESLQNLS#FPK | ... [STIF. 110
Sspon.01G0005220-2B ribosome biogenesis protein TSR3 homolog isoform X2 QSTEEGS#EGDSDDDLPPLEK | ... [STIJE.D 122
Sspon.01G0005220-2B ribosome biogenesis protein TSR3 homolog isoform X2 QSTEEGSEGDS#DDDLPPLEK | ... [STID.D 126
Sspon.01G0005220-2B ribosome biogenesis protein TSR3 homolog isoform X2 NLNHLNLDEDEES#EEESESE | ... [STIE.E 148
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Sspon.01G0005330-2B protein indeterminate-domain 2-like ALPGMPDPDAEVIALS#PK | ... [STIP 47
Sspon.01G0005570-1A peptidyl-prolyl cis-trans isomerase CYP65 S#FTSTSYDPVIK | ... [STIF. 318
Sspon.01G0005950-2B mannose-1-phosphate guanyltransferase alpha VS#SFEALHSATK R..[ST]..... 250
Sspon.01G0005950-2B mannose-1-phosphate guanyltransferase alpha VSS#FEALHSATK L.R..[ST]..... 251
Sspon.01G0006320-1A Outer arm dynein light chain 1 protein NNS#SVGTNIIPHDTGEHK - 802
Sspon.01G0006320-1A Outer arm dynein light chain 1 protein LVS#IVEEER R..[ST]..... 381
Sspon.01G0006700-3D protein TPR3 isoform X1 THPTTANPGMDYPSGDSDHISK ...P.[STIP 233
Sspon.01G0006700-3D protein TPR3 isoform X1 APS#PANNPLLGSMPK | ... [STIP 161
Sspon.01G0006960-2C selenoprotein K GPYGGGGGGFGGGGGGGS#R - 87
Sspon.01G0007160-1A SH3 domain-containing protein S#FGSHEDEDKSSGNPQSGK | ... [STIF. 200
Sspon.01G0007160-1A SH3 domain-containing protein KES#FENPLAGR L.R..[ST]..... 188
Sspon.01G0007550-1A zinc finger CCCH domain-containing protein 24 YSNADQGAMFS#PSHK | ... [STIP 522
Sspon.01G0007770-3C Protein VAC14-like protein YEEAHSSSLSEINRPPS#R R..[ST]..... 643
Sspon.01G0007790-2C splicing factor PWI domain-containing protein S#LRSPNYEER - 27
Sspon.01G0007790-2C splicing factor PWI domain-containing protein SLRS#PNYEER | ... [STIP 30
Sspon.01G0007790-2C splicing factor PWI domain-containing protein EKS#PFSLR | .. [STIP 105
Sspon.01G0007790-2C splicing factor PWI domain-containing protein GLRDES#DDAIDAKK R..[ST]..... 179
Sspon.01G0007930-2B enhancer of zeste3 VDVNIMS#ESEDSNR | ... [STIE.E 401
Sspon.01G0007930-2B enhancer of zeste3 DICGES#PTTTTDNVGR | ... [STIP 535
Sspon.01G0008150-1A cAMP-regulated phosphoprotein 19-related protein AYFDS#ADWVLGK ....D[ST].D... 44
Sspon.01G0008280-1A DEAD-box ATP-dependent RNA helicase 24 AVDAGMMEYDS#DDNPIVVDK ....D[ST].D... 151
Sspon.01G0008280-1A DEAD-box ATP-dependent RNA helicase 24 ADS#DDDEDDPVESFLR L.R..[ST]..... 98
Sspon.01G0008280-1A DEAD-box ATP-dependent RNA helicase 24 AGYDS#DEEVYAAAK | ... [STID.E 131
Sspon.01G0008330-3C phytochrome B QNS#DGTDTELFIFR | ... [STID 73
Sspon.01G0008600-2P 14 kDa zinc-binding protein EAALAAVPNDS#PTIFDK | ... [STIP 16
Sspon.01G0008640-2B late embryogenesis abundant protein 1 LGEYKDS#AVEK - 139
Sspon.01G0009300-1A Sucrose synthase 3 LDRNPS#IRDR L.R..[ST]..... 11
Sspon.01G0010050-1A Dormancy-associated protein homolog 3 SSSDAYERAT#PPGTTSHPPSFEV | ... [STIP.... 119
Sspon.01G0010050-1A Dormancy-associated protein homolog 3 INDPAEDAAVFVPPS#PASGSEETPVK ...P.[STIP.... 50
Sspon.01G0010050-1A Dormancy-associated protein homolog 3 RPAGYPSS#PR ...P.[ST]P.... 77
Sspon.01G0010300-2B Putative MYB DNA-binding domain superfamily protein S#GDHMFLSPAK | ... [STIG 2039
Sspon.01G0010390-1P serine/arginine-rich SC35-like splicing factor SCL28 DDY#SPEYSHS#PRPR [STIP.... 113
Sspon.01G0010390-1P serine/arginine-rich SC35-like splicing factor SCL28 RDDYS#PEYSHS#PRPR | ... [STIP.... 114
Sspon.01G0010450-1P Peptidyl-prolyl cis-trans isomerase PASTICCINO1 AHDAGDS#GGELPPPAK | ... [STIG.E.. 8
Sspon.01G0010590-4P probable transcription factor At3g04930 LPVWS#PQSGISDAEK | .. [STIP 289
Sspon.01G0010660-3C protein phosphatase 2C 32 QNVS#PGKGGDESALQVQPNCTSCEEK | ... [STIP 399
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Sspon.01G0010660-3C protein phosphatase 2C 32 SNFSAPLS#YGR - 208
Sspon.01G0010660-3C protein phosphatase 2C 32 GAFMS#GPIDAGSR ....[STIG.... 192
Sspon.01G0010820-1P RNA-binding KH domain-containing protein VASSNS#DPDDDCIITVSAK | ... [ST]D.D 318
Sspon.01G0011010-1A Apoptotic chromatin condensation inducer in the nucleus SS#GDES#MEEDVAEIK | .. [STIG.E 367
Sspon.01G0011010-1A Apoptotic chromatin condensation inducer in the nucleus ALS#QTGPETPK .R.[ST]..... 464
Sspon.01G0011010-1A Apoptotic chromatin condensation inducer in the nucleus VSMYDEEHNNS#DTMNEDCK | ... [STID 286
Sspon.01G0011010-1A Apoptotic chromatin condensation inducer in the nucleus ALSH#QTGPET#PKDIFQPAFK ...P[ST]P.... 470
Sspon.01G0011010-1A Apoptotic chromatin condensation inducer in the nucleus KDS#PEAGS#PEKLNLDR ...[STIP.... 352
Sspon.01G0011010-1A Apoptotic chromatin condensation inducer in the nucleus SSGDES#MEEDVAEIK - 371
protein WEAK CHLOROPLAST MOVEMENT UNDER BLUE
Sspon.01G0011770-1P LIGHT 1 AHEAAQHAAS#PVRT#PPR | ... [STIP.R 718
protein WEAK CHLOROPLAST MOVEMENT UNDER BLUE
Sspon.01G0011770-1P LIGHT 1 SH#ALAAYVENK - 406
Sspon.01G0011790-1A phosphatase 2C 12 RRPS#DEMSEDQMDR .R.[ST]..... 348
Sspon.01G0012010-1P inter-alpha-trypsin inhibitor heavy chain-related TVS#AAAASGPDPR ..R.[ST]..... 38
Sspon.01G0012160-3C GBF-interacting protein 1 S#PGVVGEYGTNEMISSK | ... [STIP 444
Sspon.01G0012490-2B nucleolar complex protein 3 homolog EFVALS#PDVLQK | ... [STIP 773
SPFH/Band 7/PHB domain-containing membrane-associated
Sspon.01G0012500-3D protein family SPPPPSPSPS#MPR - 23
Sspon.01G0013460-4D mitogen-activated protein kinase 6 TTSETDLMTHEY#VVTR - 201
Sspon.01G0013660-1P monosaccharide-sensing protein 2 EGDDYAS#DHGGDDIEDNLQS#PLISR | ... [STIP 268
Sspon.01G0013660-1P monosaccharide-sensing protein 2 LYGPEEGLS#WVAR - 177
Sspon.01G0013660-1P monosaccharide-sensing protein 2 MPEIMGS#MR - 230
Sspon.01G0013680-4D MLO-like protein 9 LTHQTS#FVR | .. [ST]F. 223
Sspon.01G0014220-3D peptide methionine sulfoxide reductase A4, chloroplastic LGLSGLGGS#PR | ... [STIP 64
Sspon.01G0014960-4D eukaryotic translation initiation factor 3 subunit B DGEAS#DEEEEYEAK | ... [STID.E 689
Sspon.01G0015020-3D tobamovirus multiplication protein 2A AMNKPAEYDS#DDEIIAIGR | ... [STID.E 194
Sspon.01G0015020-3D tobamovirus multiplication protein 2A AS#RNDAWSQR | ... [ST]..D 232
Sspon.01G0015090-3D BAH domain GIAGLEEGDKS#PCAMLDDDNSR | ... [STIP 608
Sspon.01G0015180-4D ADP-ribosylation factor GTPase-activating protein AGD10 SSTEDGNTS#WPSS#PVAASQAPNQDAAFPDLK ...P.[STIP.. 164
Sspon.01G0015180-4D ADP-ribosylation factor GTPase-activating protein AGD10 SSTEDGNTS#WPSSPVAASQAPNQDAAFPDLK - 160
Sspon.01G0015180-4D ADP-ribosylation factor GTPase-activating protein AGD10 S#ISSSQFFGDQASFEK - 226
Sspon.01G0015360-4D TOM1-like protein 2 MSVGVSNMS#FK | ... [ST]F. 35
Sspon.01G0015360-4D TOM1-like protein 2 KMS#VGVSNMS#FK R.[STI..... 28
Sspon.01G0015540-2C protein ENHANCED DISEASE RESISTANCE 2 ENDLGISNQGS#PDQVFSR | ... [STIP 205
Sspon.01G0015620-4D Calmodulin-binding receptor-like cytoplasmic kinase 3 ATQNFSSS#FK | ... [STIF. 58
Sspon.01G0015620-4D Calmodulin-binding receptor-like cytoplasmic kinase 3 FAPS#PQIAR [STIP 32
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Sspon.01G0015660-4D uncharacterized protein LOC4335104 isoform X3 AAPPS#PSSPSPSGEVAAHR ...P.[STIP.... 6

Sspon.01G0015720-1P uncharacterized protein LOC8055092 YSDS#EEEDNVVWR | ... [STIE.E 89
Sspon.01G0015810-2B mediator of RNA polymerase |l transcription subunit 34 KDKDVVCVESS#DDE | ... [STID.E 218
Sspon.01G0015810-2B mediator of RNA polymerase |l transcription subunit 34 KDKDVVCVES#SDDE | ... [ST]..D 217
Sspon.01G0016610-2D pre-mRNA-splicing factor ATP-dependent RNA helicase AAS#NGAAATAAGGNPSVNR L.R..[ST]..... 29
Sspon.01G0016880-2D uncharacterized protein LOC8082297 LNQDS#PLDGYQELPK | ... [STIP 283
Sspon.01G0017190-1A Protein STRUBBELIG-RECEPTOR FAMILY 6 NQS#FDDDDFANKPVAK R.[ST]..... 335
Sspon.01G0017250-1P protein PHYTOCHROME-DEPENDENT LATE-FLOWERING APSGPMVQS#PVSSK | ... [STIP 562
Sspon.01G0017970-3C histone acetyltransferase GCN5 MDGLAAPS#PSHS#GATSGGGASHR | ... [STIP 12
Sspon.01G0018450-3C probable NAD(P)H dehydrogenase (quinone) FQR1-like 2 EAPEEEAANAAS#PAAAAAGR | ... [STIP... 43
Sspon.01G0018870-2C ubiquitin-conjugating enzyme E2 4 SSDEELS#EEEDDSGDEAILGNPDP | ... [STIE.E 141
Sspon.01G0018870-2C ubiquitin-conjugating enzyme E2 4 YAKPEDAGIT#PEDK | .. [STIP 130
Sspon.01G0019010-3D chromatin complex subunit A TVIIEES#DDDMQIDNK | ... [STID.D 432
Sspon.01G0019170-1A nucleolin 2-like KVESSSSDS#EEDSSDSEVEVK | ... [STIE.D 71

Sspon.01G0019170-2B nucleolin 2-like KEES#SGSSDSDSESDSDSDEPEKPTVPAK - 273
Sspon.01G0019170-2B nucleolin 2-like KTQES#DSSDSDSDDDESEDDIPAK - 208
Sspon.01G0019170-2B nucleolin 2-like TQESDSSDSDS#DDDESEDDIPAK - 215
Sspon.01G0019170-2B nucleolin 2-like KVESSSSDS#EEDSSDSEVEVPVKK | ... [STIE.D 130
Sspon.01G0019170-2B nucleolin 2-like TQESDSSDSDSDDDES#EDDIPAK - 220
Sspon.01G0019680-3C RING/U-box superfamily protein SDS#FDDYEQCR L.R..[ST]..... 108
Sspon.01G0019920-3D probable prefoldin subunit 5 AS#PGRIELDK | ... [STIP.R 3

Sspon.01G0020130-4D E3 ubiquitin-protein ligase Hakai QES#PGAATPLR | ... [STIP 284
Sspon.01G0020370-2B SRSF protein kinase 1-like AEAEAAGSLS#RR - 11

Sspon.01G0020450-3C Nucleic acid binding protein EYPS#GSPMFTSNAPSAAYER | ... [STIG 340
Sspon.01G0020450-3C Nucleic acid binding protein ELPS#AFSPGADHMSHR - 370
Sspon.01G0020450-3C Nucleic acid binding protein EYPSGS#PMFTSNAPSAAYER | .. [STIP 342
Sspon.01G0020450-3C Nucleic acid binding protein ELPSAFS#PGADHMSHR | .. [STIP 373
Sspon.01G0021020-1A low-temperature-induced 65 kDa protein VQQATQSSGTATT#PGAGAQQDTATPGAGGQDK - 456
Sspon.01G0021020-1A low-temperature-induced 65 kDa protein VQQATQSSGTATTPGAGAQQDTAT#PGAGGQDK - 467
Sspon.01G0021020-1A low-temperature-induced 65 kDa protein AAGTVGGAAGGAS#YTDR | ... [ST]..D 248
Sspon.01G0021020-1P low-temperature-induced 65 kDa protein MGDADSGSGSGS#SEEAEEDAVER - 87
Sspon.01G0021020-1P low-temperature-induced 65 kDa protein MGDADSGS#GSGSSEEAEEDAVER | ... [STIG 83
Sspon.01G0021020-1P low-temperature-induced 65 kDa protein MGDADSGSGS#GSSEEAEEDAVER | ... [STIG 85
Sspon.01G0021020-1P low-temperature-induced 65 kDa protein MGDADSGSGSGSS#EEAEEDAVER - 88
Sspon.01G0021020-3C low-temperature-induced 65 kDa protein AADTVGGAAGGAS#YTDR | ... [ST]..D 324
Sspon.01G0021020-3C low-temperature-induced 65 kDa protein TEAVTASNT#PGTEEWR | ... [STIP 377
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Sspon.01G0021080-1A protein GRAVITROPIC IN THE LIGHT 1 S#PAPGADGVLAGQR ....[STIP.... 32
Sspon.01G0021560-2B Protein kinase superfamily protein SAS#TGDCLVNPK ....[ST]..D.. 593
Sspon.01G0021690-1A Zinc finger CCCH domain-containing protein 19 MDPSYES#AEEPDYKK - 20
Sspon.01G0021790-3C probable serine incorporator AGSSTTFLS#PPSSPR | ... [STIP 310
Sspon.01G0021830-2B dormancy-associated protein 1 TQS#MPSTPTT#PVTPSSSTTTPR ...P.[STIP.. 51

Sspon.01G0021830-2B dormancy-associated protein 1 ATT#ARPLVIDK - 27
Sspon.01G0021830-2B dormancy-associated protein 1 SVFHPGS#NLATK - 84
Sspon.01G0022290-1A 11-beta-hydroxysteroid dehydrogenase 1B VATAAQGS#RQPLGQR - 315
Sspon.01G0022790-1A DEK domain-containing chromatin associated protein LLDFIAEPHSAADSGLS#DDQGSNSK | ... [STID 398
Sspon.01G0022790-1A DEK domain-containing chromatin associated protein LLDFIAEPHS#AADSGLSDDQGSNSK | ... [ST]..D 391
Sspon.01G0022790-2B DEK domain-containing chromatin associated protein LLDFIAEPHSPADS#GLS#DDQGSNSK | ... [STID 380
Sspon.01G0022790-2B DEK domain-containing chromatin associated protein MTEADAGS#TEVKDKEEK - 114
Sspon.01G0022790-2B DEK domain-containing chromatin associated protein EAVANQDAEEQNKGS#ENGAEGESGGDVK - 47
Sspon.01G0022790-2B DEK domain-containing chromatin associated protein QVDS#GDVET#DADTKEDATAK | ... [ST]D.D 87
Sspon.01G0022790-2B DEK domain-containing chromatin associated protein LLDFIAEPHSPADSGLS#DDQGSNSK | ... [STID 383
Sspon.01G0022790-2B DEK domain-containing chromatin associated protein ALQYDT#DEDEDESMK - 448
Sspon.01G0022790-2B DEK domain-containing chromatin associated protein QVDS#GDVETDADTKEDATAK ....D[ST].D... 82
Sspon.01G0022790-2B DEK domain-containing chromatin associated protein GKET#DADEKQEEEEAEEK | ... [STID.D.. 165
Sspon.01G0023170-1A Transducin/WD40 repeat-like superfamily protein TLYGVVDDGSS#DEDESTSK | ... [STID.D.. 200
Sspon.01G0023170-1A Transducin/WD40 repeat-like superfamily protein TLYGVVDDGS#SDEDESTSK - 199
Sspon.01G0024010-1A Protein kinase superfamily protein SGS#LGSNDTYVR L.R..[ST]..... 20
Sspon.01G0024260-2D translation initiation factor elF-2B subunit delta isoform X1 PAAGS#PPAPDDLSAGR | ... [STIP 53
Sspon.01G0024530-3C inactive protein RESTRICTED TEV MOVEMENT 2 SQS#LQELMR R..[ST]..... 138
Sspon.01G0024580-1A inactive protein RESTRICTED TEV MOVEMENT 2 NAPS#PPMPAPPR | ... [STIP 88
Sspon.01G0024850-2B PH domain containing protein HVDAS#DDDVDKACVSDSR | ... [STID.D 347
Sspon.01G0024930-1A Globulin-1 S allele NPESFLSS#FSK | ... [ST]F. 246
Sspon.01G0024930-1A Globulin-1 S allele NPESFLSSFS#K - 248
Sspon.01G0024930-1P Globulin-1 S allele AEIVCPHHQSQGGESES#ERGK - 395
Sspon.01G0024930-1P Globulin-1 S allele AEIVCPHHQSQGGES#ESER - 393
Sspon.01G0024930-1P Globulin-1 S allele SEEEEGS#EEEAGQGYHTIR | ... [STIE.E 409
Sspon.01G0025220-1A pyruvate kinase isozyme A, chloroplastic-like LGGSGPSQYSSSLS#SGLGR - 920
Sspon.01G0025700-2D Putative retroelement RLS#MTEMEER R..[ST]..... 732
Sspon.01G0025890-2B Mitogen-activated protein kinase kinase kinase 1 ASFES#SSPPAIR - 620
Sspon.01G0025890-2B Mitogen-activated protein kinase kinase kinase 1 S#LDLAPGADLR - 99
Sspon.01G0026700-1P SWIB/MDM2 domain containing protein VS#DSELVER | ... [STID.E 3

Sspon.01G0026770-2C putative serine/threonine protein kinase IREH1 KGVSSWADTSSNS#R - 181
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Sspon.01G0026770-2C putative serine/threonine protein kinase IREH1 VSSSSINEESDGPS#PK | ... [STIP 650
Sspon.01G0026990-1A Protein POLLEN DEFECTIVE IN GUIDANCE 1 SPPIDEAAS#EGEQQPR | ... [STIE.E 63
Sspon.01G0027010-2C Vacuolar sorting protein 39 IYSAPSPSSDS#GGEIR | ... [STIG.E 59
Sspon.01G0027040-1A zinc-finger homeodomain protein 11 GGGVVGGGGSMS#PAMGADDEEVR | ... [STIP 217
Sspon.01G0027330-2B Protein kinase superfamily protein NSSAS#YDETEDTTNVR - 688
Sspon.01G0027400-1A glutamate decarboxylase 1 VPS#GDLAALAAAEESER R..[ST]..... 455
Sspon.01G0027420-2B translational activator GCN1 AILEGGS#DDEGASTEAQGR | ... [STID.E 603
Sspon.01G0027520-2B plant/MUD21-2 protein TTGDVMTHS#FGEGYSTR | ... [ST]F. 38
Sspon.01G0027600-1A cyclin-dependent kinase C-2 SFSSDHNGNLT#NR - 198
Sspon.01G0027860-2B FIP1[V]-like protein RLES#GEEVLQDR R..[ST]..... 465
Sspon.01G0027920-1A serine/threonine-protein kinase SMG1 DSS#NNQEVETDLVEGR - 21
Sspon.01G0028270-2D stem-specific protein TSJT1-like VGS#AADWSNQF R..[ST]..... 245
Sspon.01G0028270-2D stem-specific protein TSJT1-like VDS#QGQMCGSTFK R..[ST]..... 217
Sspon.01G0028710-1P BTB/POZ domain-containing protein At3g50780 NLQSENYGVS#PVLK | ... [STIP 257
Sspon.01G0029430-1P actin-depolymerizing factor 2 SHS#NASSGMGVAPNIR R..[ST]..... 8
Sspon.01G0029440-4D inosine-5'-monophosphate dehydrogenase AAS#SADLADDGFAAPR | ... [ST]..D 4
Sspon.01G0029440-4D inosine-5'-monophosphate dehydrogenase AASS#ADLADDGFAAPR - 5
Sspon.01G0029550-1P protein phosphatase 1 regulatory subunit INH3 EVPFDEDCS#DDEAPGGGHR | ... [STID.E 92
Sspon.01G0030480-1A exocyst complex component EXO84B EVNS#PTASVSAQSVSSAR | ... [STIP 755
Sspon.01G0030480-3C exocyst complex component EXO84B LSSINQS#MDDLR [ST]..D 421
Sspon.01G0030520-2D serine/threonine-protein phosphatase PP2A-2 catalytic subunit SS#PHGGLDDQIER | .. [STIP 3
Sspon.01G0030860-3D Cellulose synthase-5 S#FSSEEQFMTMSR | ... [ST]F. 472
Sspon.01G0030860-3D Cellulose synthase-5 FQLKGY#NK - 1105
Sspon.01G0031120-2D mitochondrial Rho GTPase 1 VPITIIDTS#SSPEQKPK - 73
Sspon.01G0031120-2D mitochondrial Rho GTPase 1 AGAT#SPAAAANLAGK - 5
Sspon.01G0031590-1A uncharacterized protein LOC117839856 VDGFLPGGGSGDDDAADS#PSR | ... [STIP.R 107
Sspon.01G0031590-1A uncharacterized protein LOC117839856 VDGFLPGGGS#GDDDAADSPSR | ... [ST]..D 99
Sspon.01G0032740-3D RPM1-interacting protein 4 GGVS#SPSWER - 138
Sspon.01G0032740-3D RPM1-interacting protein 4 GGVSS#PSWER | ... [STIP 139
Sspon.01G0032930-1P pre-mRNA-splicing factor CWC22-like DAS#GDESDGVADWGLPNGR R..[ST]..... 300
Sspon.01G0032930-1P pre-mRNA-splicing factor CWC22-like DASGDES#DGVADWGLPNGR | ... [STID 304
Sspon.01G0032930-2D pre-mRNA-splicing factor CWC22-like YYDDEDQSDS#AAAATAAAAAR - 144
Sspon.01G0032930-2D pre-mRNA-splicing factor CWC22-like YYDDEDQS#DSAAAATAAAAAR | ... [STID 142
Sspon.01G0033270-1P non-specific phospholipase C4-like WFASNPAST#QPNR - 159
Sspon.01G0034580-2D 60S ribosomal protein L5-1 LNALNS#SGGADDDDEDDE - 291
Sspon.01G0034590-3D putative serine/threonine-protein kinase SSYS#LNQHQAPAPSAAR - 34
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Sspon.01G0034590-3D putative serine/threonine-protein kinase SS#YSLNQHQAPAPSAAR - 32
Sspon.01G0034590-3D putative serine/threonine-protein kinase SYS#TNLAYTPPEYLR - 182
Sspon.01G0034930-3D Ubiquitin-fold modifier-conjugating enzyme SSDEELS#EDENDSGDEEIMGKPDP | ... [STIE.E 110
Sspon.01G0035370-2C nuclear pore complex protein NUP96 NAMDDSDS#LEEISESCR - 906
Sspon.01G0035370-2C nuclear pore complex protein NUP96 S#LSPLHVSSQK R.[ST]..... 249
Sspon.01G0035370-2C nuclear pore complex protein NUP96 SLS#PLHVSSQK | ... [STIP 251
Sspon.01G0035410-1B CTC-interacting domain 7 SHSAILADDIVS#PSAGR | ... [STIP 310
Sspon.01G0035430-3D origin of replication complex subunit 2 AAASSGS#EDEEEEVGFSR | ... [STIE.E 14
Sspon.01G0035720-1B uncharacterized protein LOC8054231 QIESS#LDGSPIER - 529
Sspon.01G0035720-1B uncharacterized protein LOC8054231 QIESSLDGS#PIER | ... [STIP 533
Sspon.01G0035870-1P nucleotidyltransferase T#RSSPELTDSSAEGFR - 510
Sspon.01G0035970-1P hornerin isoform X1 SSADNIGS#PGVPGSFNSDMK .[STIP 450
Sspon.01G0036140-2C protein OBERON 4 SES#FSGFR R..[ST]..... 81

Sspon.01G0036290-1P nuclear pore complex protein NUP133 KGS#CNETIAEEK L.R..[ST]..... 176
Sspon.01G0036380-2C F-box protein SKIP22 NPS#PGSGTAASIAEAVDR | ... [STIP 104
Sspon.01G0036410-1P branched-chain-amino-acid aminotransferase 2, chloroplastic-like VDRS#DEESGGGEIDWDK | ... [STID.E 57
Sspon.01G0036940-3D protein OBERON 3 APPAAAAGPSS#PPNPEAAAAAPADDAAANAK P.[ST]P.. 49
Sspon.01G0036970-1B bZIP transcription factor 16 SKGS#LGS#LDVVAVK - 173
Sspon.01G0036970-1B bZIP transcription factor 16 DIVLS#DPAIQDER | ... [STID 315
Sspon.01G0037420-2C phosphoenolpyruvate carboxykinase (ATP) SAPT#TPIKDGAASPFAAALSEEER - 50

Sspon.01G0037490-1B protease Do-like 9 AS#PPSPDRSSPSPAAAPAPAGR | ... [STIP.... 22

Sspon.01G0037490-1B protease Do-like 9 ASPPS#PDRSSPSPAAAPAPAGR ..PISTIP.... 25

Sspon.01G0037490-1B protease Do-like 9 RNEAPADADAARPPS#PPR ..PISTIP.... 63

Sspon.01G0038060-2D hydroxyacylglutathione hydrolase cytoplasmic FGANS#PVEALR .....[STIP.... 241
Sspon.01G0038170-1B eukaryotic translation initiation factor 4B YPS#LGSGGGFR R..[ST]..... 211
Sspon.01G0038170-1B eukaryotic translation initiation factor 4B PGS#PGSQVSAVGSEGAPR P.[ST]P 319
Sspon.01G0038210-2D golgin subfamily A member 4 isoform X1 DGSDKPFDIICS#PR | ... [STIP 906
Sspon.01G0038290-1T guanine nucleotide exchange factor SPIKE 1 SPDVEHPAS#PK P.[STIP 81

Sspon.01G0039160-2C serine/threonine protein kinase OSK3 ATS#GYLGADYQESMDR R..[ST]..... 337
Sspon.01G0039160-2C serine/threonine protein kinase OSK3 T#SCGSPNYAAPEVISGK - 173
Sspon.01G0039360-2P DNA helicase INO80 HLDGAS#DDDEAEAYSNK | ... [STID.D 89

Sspon.01G0040340-2C Protein HUA2-LIKE 3 SQLEDS#PVDEIDASNK | ... [STIP 397
Sspon.01G0040480-1B probable protein phosphatase 2C 47 S#ISMEGLHTLK - 337
Sspon.01G0040480-1B probable protein phosphatase 2C 47 SIS#MEGLHTLK R..[ST]..... 339
Sspon.01G0040490-2C ninja-family protein 6 TTS#LPTETEEER L.R..[ST]..... 90

Sspon.01G0040940-2C deSl-like protein sdu1 GS#PTFQGAWFK ....[STIP.... 196
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Sspon.01G0040960-2C uncharacterized protein LOC8058812 isoform X1 ECSSEFPEVNNTSVDS#PCWK [STIP 213
Sspon.01G0041200-2C (G2484-1 protein S#FEEHELPALGEEPK | ... [STIF. 301
Sspon.01G0041200-3D G2484-1 protein HSNSHPVSS#VSPK - 176
Sspon.01G0041200-3D G2484-1 protein HSNSHPVSSVS#PK - 178
Sspon.01G0041200-3D (G2484-1 protein SGNS#PTDSTVVPTEK - 17
Sspon.01G0041200-3D (G2484-1 protein ASASH#PEQQPVFASPQLK - 989
Sspon.01G0041200-3D (G2484-1 protein VTESSGGS#PPDNSNIGGNIK | ... [STIP 787
Sspon.01G0041200-3D (G2484-1 protein HVVLEHDQDSVDNQNS#GDMGEK | ... [STIG 386
Sspon.01G0041320-2C dnaJ homolog subfamily C GRV2 SDEDSQS#QYDEAPLSR | ... [ST]..D 762
Sspon.01G0041370-3D RING/FYVE/PHD zinc finger superfamily protein SYS#LGNMVNAK L.R..[ST]..... 688
Sspon.01G0041800-1B callose synthase 10 ELDGILDSS#DAETAK | ... [STID.E 12
Sspon.01G0041910-2D Chromo domain-containing protein LHP1 TSDKPGNETVDS#TEGETGDK - 139
Sspon.01G0041910-2D Chromo domain-containing protein LHP1 NKGEDS#GNQIHMPK | ... [STIG 153
Sspon.01G0042110-1B coilin isoform X1 ADEEES#DTSEEIVPVWVR | ... [STID 331
Sspon.01G0042110-1B coilin isoform X1 FEPAGGEPDKS#PAK | ... [STIP 359
Sspon.01G0042410-2D E3 ubiquitin-protein ligase SIRP1-like EAMADDDADDDDEEDDS#DHELEASSR | ... [STID.E 73
Sspon.01G0042450-1P zinc finger protein-like 1 QNS#EISYYADDEDGNR .R.[ST]..... 252
Sspon.01G0042520-3D Calmodulin-binding transcription activator 2 TQSS#NLSDILK - 406
Sspon.01G0042520-3D Calmodulin-binding transcription activator 2 TQSSNLS#DILK [STID 409
Sspon.01G0042520-3D Calmodulin-binding transcription activator 2 VKS#MAQYPEAR - 878
Sspon.01G0042520-3D Calmodulin-binding transcription activator 2 TQSSNLSDILKDS#FKK | ... [STIF. 415
Sspon.01G0043020-2D endonuclease/Exonuclease/phosphatase family protein DAS#PDVVELCDSAEK | ... [STIP 88
Sspon.01G0043450-1B universal stress protein YxIiE-like GVS#SEGVVVEGDPR .R.[ST]..... 100
Sspon.01G0043610-3D WD repeat-containing protein 70 PVFAESDS#DDEEK | ... [STID.E 194
Sspon.01G0043620-1B putative DUF593 domain containing family protein isoform X1 S#FSEATMQAER | ... [STIF.... 110
Sspon.01G0043620-1B putative DUF593 domain containing family protein isoform X1 SFS#EATMQAER .R..[ST]..... 112
Sspon.01G0044430-1B methionine aminopeptidase 1A PGALASQQS#PEGWK | ... [STIP.. 60
Sspon.01G0045610-2C serine/threonine-protein phosphatase BSL2 homolog QMS#INSVPK L.R..[ST]..... 380
Sspon.01G0045610-2C serine/threonine-protein phosphatase BSL2 homolog QLS#IDQFENEGR .R..[ST]..... 349
Sspon.01G0046430-1B DUF21 domain-containing protein At2g14520 WKS#YPNTQNAS#NR L.R..[ST]..... 326
Sspon.01G0046430-1B DUF21 domain-containing protein At2g14520 TLVT#MHGNEAGK - 122
Sspon.01G0046430-1B DUF21 domain-containing protein At2g14520 WKS#YPNTQNASNR L.R..[ST]..... 318
Sspon.01G0046750-1T N-terminal acetyltransferase B complex catalytic subunit NAA20 RPIT#PDELEYD ...P.[ST]P.... 167
Sspon.01G0047100-1B protein CASP YAEDLESGSS#DVEAK | ... [STID.E.. 534
Sspon.01G0047220-1T oxysterol-binding protein-related protein 1C S#EAGSDDEDDYPMDGIDPSMK - 378
Sspon.01G0047220-1T oxysterol-binding protein-related protein 1C DFLSSSS#K | .. [STIF. 367
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Sspon.01G0047470-2D HIT zinc finger TLDGDS#DDEDGELR | ... [STID.E 236
Sspon.01G0047550-1B Acyl-CoA-binding domain-containing protein 4 EIAMDSADS#DLNNR | ... [STID 219
Sspon.01G0047550-1B Acyl-CoA-binding domain-containing protein 4 VIEPEAEIS#QDGK - 204
Sspon.01G0048480-2D FHA domain containing protein SENTIYSAS#PATS#PPSNAEQPK | ... [STIP 477
Sspon.01G0048480-2D FHA domain containing protein SENTIYSASPATS#PPSNAEQPK | ... [STIP 481
Sspon.01G0048520-2D Protein WVD2-like 3 DDDSPEGQETSS#IKDPDVEGDTQEDK | ... [ST]..D 78
Sspon.01G0048910-2D stem-specific protein TSJT1-like VGS#AADWSSQY R..[ST]..... 239
Sspon.01G0048910-2D stem-specific protein TSJT1-like VDS#KGEVCGTTYTVDASAK R..[ST]..... 213
Sspon.01G0049040-1B DNA binding protein APIS#PVAASDNASGR P.[ST]P 176
Sspon.01G0050080-2C putative clathrin assembly protein At2g25430 S#PSYSSPPGYGGYDDYR | ... [STIP 190
Sspon.01G0050080-2C putative clathrin assembly protein At2g25430 S#PSYSS#PPGYGGYDDYR | ... [STIP 195
Sspon.01G0050080-2C putative clathrin assembly protein At2g25430 S#PPREPEPEPVKEEPEPDMNSIK P.[STIP 358
Sspon.01G0050080-2C putative clathrin assembly protein At2g25430 WGS#PDPYGR | L. [STIP 182
Sspon.01G0051400-2D brefeldin A-inhibited guanine nucleotide-exchange protein 2 LKDNPSNS#NPPS#PHLTNDGK P.[STIP 1343
Sspon.01G0051410-1C ABC transporter F family member 4 AGEEDAAAAS#PAAVR | ... [STIP 11
Sspon.01G0051410-1C ABC transporter F family member 4 EEADS#DDDGDFMPISQK | ... [ST]D.D 95
Sspon.01G0052010-1P heat shock cognate 70 kDa protein MYQGGAGAAGMDEDVPSGGAGS#GGGSGAGPK | ... [STIG 625
Sspon.01G0052070-1P probable ADP-ribosylation factor GTPase-activating protein AGD6 SKS#TQDMYTR R..[ST]..... 191
Sspon.01G0052070-1P probable ADP-ribosylation factor GTPase-activating protein AGD6 NQS#VGSFAAAGAQSGR R..[ST]..... 171
Sspon.01G0052200-1P branchpoint-bridging protein S#PSREPSSDPPR | ... [STIP.R 10
Sspon.01G0052200-1P branchpoint-bridging protein SRWEQSNDDSAANNS#GGEGGTGGR | ... [STIG.E 62
Sspon.01G0053070-2D protein COP1 SUPPRESSOR 2 GIEPDTDDRS#DDEDTRR | ... [STID.E 18
Sspon.01G0053670-2D ARF guanine-nucleotide exchange factor GNOM AAS#PSGAGSGAVAGAGSDHGAPR | ... [STIP 8
Serine/threonine protein phosphatase 2A regulatory subunit

Sspon.01G0055130-1C B"alpha GSGAGPSSLGS#PLK | ... [STIP 113
Sspon.01G0055640-2D nucleolar protein 14 isoform X2 DDFDEEVPLDDGS#DDEGK | ... [STID.E 165
Sspon.01G0055900-1C methyl-CpG-binding domain-containing protein 11 ATGEEHVAAAAAAVEETHPEKK | ... [STIP 18
Sspon.01G0056460-2D Phosphoglycerate mutase-like family protein QGS#GIIGTFGQSEELR L.R..[ST]..... 384
Sspon.01G0058010-1D ABC transporter B family member 6 RQDS#FEMK R..[ST]..... 731
Sspon.01G0058300-1P RGS1-HXK1-interacting protein 1 TPAQGEESASTS#PWSLR | ... [STIP 20
Sspon.01G0060800-1D protein FAR1-RELATED SEQUENCE 6 LES#FVQR R..[ST]..... 269
Sspon.01G0062050-1D nuclear pore complex protein NUP1 AAS#TPYERPPAAAAAHR R..[ST]..... 135
Sspon.01G0062650-1P KH domain-containing protein SPIN1 SGLYSQGFS#PAR | ... [STIP.R 10
Sspon.01G0063150-1D transcriptional repressor ILP1 IEGELST#DESDSESTAYVSSR | ... [STID 552
Sspon.02G0000180-1A sodium/hydrogen exchanger 2-like LLLPASSNTVPSEPS#SPK - 356
Sspon.02G0000180-1A sodium/hydrogen exchanger 2-like GFVPFSPGS#PT#EQSVHDGR ...P.[STIP.... 428
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Sspon.02G0000180-1A sodium/hydrogen exchanger 2-like LLLPASSNTVPS#EPSSPK - 353
Sspon.02G0000180-1A sodium/hydrogen exchanger 2-like GFVPFSPGS#PTEQS#VHDGR ..P.[ST]P.... 426
Sspon.02G0000190-1P Exocyst complex component SEC8 S#IKGDNHIGGPVDGFPK R..[ST]..... 282
Sspon.02G0000320-2D probable AMP deaminase IEDS#DDEEDLVPDAK | ... [STID.E 125
Sspon.02G0000410-1P phosphoinositide phospholipase C 2-like ADDT#MKEDDADLHLGK - 277
Sspon.02G0000790-2T zinc finger BED domain-containing protein RICESLEEPER 2 LSLPST#GGTDNDGEGTIERPTK | ... [STIG 150
Sspon.02G0000790-2T zinc finger BED domain-containing protein RICESLEEPER 2 LSLPSTGGT#DNDGEGTIERPTK | ... [STID.D 153
Sspon.02G0001270-1P stress-related protein VFSSSPEAEPLAES#Q - 265
Sspon.02G0001320-2D nucleolar protein 58 isoform X1 AAAGDLS#DDEKR | ... [STID.E 8

Sspon.02G0001380-1A potassium transporter 7 DSSVEDDAAATSLS#LTR - 451
Sspon.02G0001520-1A Protein CHROMATIN REMODELING 5 ISYAESEES#DDSEEK | ... [STID 319
Sspon.02G0002210-3C pre-mRNA-splicing factor SYF1 QQAGNSEDIELPDES#DDEEPDVQIAEK | ... [STID.E 874
Sspon.02G0002400-2C 11-beta-hydroxysteroid dehydrogenase 1B QLLYPTS#LR - 338
Sspon.02G0003150-1A Calmodulin-binding transcription activator 2 KFDS#FSR | . [ST]F. 36
Sspon.02G0003150-1A Calmodulin-binding transcription activator 2 VRS#MNQYPEAR L.R..[ST]..... 567
Sspon.02G0003810-3C ninja-family protein 5 TSS#LPAEYMEDR L.R.[ST]..... 98
Sspon.02G0004110-1P Eukaryotic translation initiation factor 5A S#DS#EEHHFESK | ... [STID.E 2

Sspon.02G0004440-4D UDP-galactose transporter 2-like NKS#DMLDGEDVPLK R..[ST]..... 315
Sspon.02G0004590-2B alpha-tubulin TVQFVDWCPT#GFK | ... [STIG 310
Sspon.02G0004620-3C Protein FREE1 SGS#ALFDDYGR - 140
Sspon.02G0004780-1A Protein TIME FOR COFFEE SSNAPVASGS#PSNSVSK | ... [STIP 831
Sspon.02G0004780-1A Protein TIME FOR COFFEE YSGDSQQHSLS#FTR | ... [ST]F. 692
Sspon.02G0004780-1A Protein TIME FOR COFFEE LSDDIDGSS#DLDADKK | ... [STID.D 30
Sspon.02G0004890-2B exocyst complex component EXO84C NDDLESPVYFT#DPES | ... [STID.E 757
Sspon.02G0005420-1A Lysine-specific demethylase JMJ25 ATEPEPELEEAVES#EIEAGDAK | ... [STIE.E 33
Sspon.02G0005420-4D Lysine-specific demethylase JMJ25 AEAAATEAEAKPDASDAEDEEGGET#GS#DREADAK | ... [STID.E 118
Sspon.02G0005420-4D Lysine-specific demethylase JMJ25 DAQVHGS#PVPESNGR - 614
Sspon.02G0005420-4D Lysine-specific demethylase JMJ25 SINPPMS#PQAATTDR - 296
Sspon.02G0005420-4D Lysine-specific demethylase JMJ25 GDS#PPPLPDHLR - 223
Sspon.02G0005420-4D Lysine-specific demethylase JMJ25 AAT#PDDEPEETPTPSR - 197
Sspon.02G0005470-1A Transcription factor bHLH130 DSSEPGQSGLTHQFS#LPK - 277
Sspon.02G0005470-1A Transcription factor bHLH130 GQLS#FSSR | ... [STIF. 199
Sspon.02G0005470-1A Transcription factor bHLH130 AAS#PDAAAADNVFSR | ... [STIP 51

Sspon.02G0005500-1A eukaryotic translation initiation factor 4G SYVVDREPHPS#PGR | ... [STIP.R 450
Sspon.02G0005500-1A eukaryotic translation initiation factor 4G TPASSQSAGPSQRPAS#QEGR R..[ST]..... 963
Sspon.02G0005500-1A eukaryotic translation initiation factor 4G ADDQQAAAPTVSVRPVS#R R..[ST]..... 273
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Sspon.02G0006160-2B cysteine-rich receptor-like protein kinase 10 LPHGTHTDEDFGS#IK - 344
Sspon.02G0006200-1A cysteine-rich receptor-like protein kinase 6 LFGSDQSQDVT#NR - 522
Sspon.02G0006260-2D Villin-4 S#MSFSPER R..[ST]..... 614
Sspon.02G0006260-2D Villin-4 NLS#TPPPVVK R..[ST]..... 647
Sspon.02G0006260-2D Villin-4 SMSFS#PER | ... [STIP.R 618
Sspon.02G0006430-1A isocitrate lyase DSRPAT#GSSGLQVMAK R..[ST]..... 548
Sspon.02G0006850-2C probable potassium transporter 14 GGGCS#DEDDGYEEDEMLR | ... [ST]D.D 58
Sspon.02G0006920-1A WD repeat-containing protein 74 TIEQDEPGS#DGEMCSPK | ... [STID.E 376
Sspon.02G0007310-1A Nucleoside diphosphate kinase 1 PWEAS#PGTIR | ... [STIP 66
Sspon.02G0007710-4D Serine/threonine-protein kinase STY17 VKDQSGVMTH#AETGTYR - 347
nicotinate-nucleotide pyrophosphorylase [carboxylating],

Sspon.02G0008290-2B chloroplastic APAS#PVAPPAHPTYDLK ...P.[STIP.... 10
Sspon.02G0008580-4D BZIP transcription factor NGVIYVPEETEDGAPPFS#PGR ..P.[ST]P.... 750
Sspon.02G0008580-4D BZIP transcription factor EPAAPPPPPS#PPR ...P.[STIP.... 351
Sspon.02G0008880-1A Serine/threonine-protein kinase STY46 VASGS#YGDLYR | ... [STI..D 326
Sspon.02G0008880-1A Serine/threonine-protein kinase STY46 AVQVSPILDGNQT#DADSNTAGEEVASR | ... [STID.D 138
Sspon.02G0008880-1A Serine/threonine-protein kinase STY46 AQSGVMTHAETGTYR - 469
Sspon.02G0009000-1A nucleosome/chromatin assembly factor 104 MDGGSSTPAS#PPR P.[STIP.. 10
Sspon.02G0009270-2B probable serine/threonine-protein kinase PBL19 SIS#SLYEER R..[ST]..... 83

Sspon.02G0009300-1A pantothenate kinase 2 GGIDS#PSWR | ... [STIP 160
Sspon.02G0009460-4D SHI FSDDPS#PGAAPSLTGAASSSSSR [STIP 67

Sspon.02G0009710-2B Homeodomain leucine zipper family IV protein MGLIGSGGSGS#GGDGDSLGR | ... [ST]..D 80

Sspon.02G0009710-2B Homeodomain leucine zipper family IV protein SGSDNVDGAS#GDELDPDNSNPR | ... [STIG.E 108
Sspon.02G0009710-2B Homeodomain leucine zipper family IV protein MGLIGSGGSGSGGDGDS#LGR - 86

Sspon.02G0010080-1A Inositol 134-trisphosphate 5/6-kinase 4 SSS#GGEALTFNSLK | ... [STIG.E 71

Sspon.02G0010160-3D flowering time control protein FPA AGS#TGLYSAGYR R..[ST]..... 399
Sspon.02G0010160-3D flowering time control protein FPA AEWSEASS#NGR | ... [STIF. 201
Sspon.02G0010160-3D flowering time control protein FPA QAS#AAHLTNYGNMVSAQER R..[ST]..... 731
Sspon.02G0010320-2B PTI1-like tyrosine-protein kinase 3 EHENERPIS#PEEK P.[STIP 24

Sspon.02G0010610-4D hydroxyproline-rich glycoprotein family protein GAFHSS#PLHPSADNK | ... [STIP 383
Sspon.02G0010610-4D hydroxyproline-rich glycoprotein family protein ATSQIASGNPT#SGPLESK - 370
Sspon.02G0010610-4D hydroxyproline-rich glycoprotein family protein S#TENIDVISAAPR R..[ST]..... 456
Sspon.02G0010610-4D hydroxyproline-rich glycoprotein family protein ATSQIASGNPTS#GPLESK | .. [STIG 371
Sspon.02G0010610-4D hydroxyproline-rich glycoprotein family protein IVSQS#APLFPEK - 321
Sspon.02G0010970-2D FK506-binding protein 2-1 ELNTVQS#IGNFEANK - 664
Sspon.02G0011000-2B UDP-glucuronate 4-epimerase 6-like YAS#GGALLLR L.R..[ST]..... 23

182



Sspon.02G0011080-1A hypothetical protein SORBI_3002G254650 SPSSASAAGPS#SFSK - 48
Sspon.02G0011090-2P Type Il inositol polyphosphate 5-phosphatase 15 VFSYGDDPVASAS#PSAQR | ... [STIP 50
Sspon.02G0011090-2P Type Il inositol polyphosphate 5-phosphatase 15 VFS#YGDDPVASASPSAQR R..[ST]..... 40
Sspon.02G0011160-3D predicted protein S#FSLSDLHNSSSTDGSD | ... [ST]F. 241
Sspon.02G0011160-3D predicted protein SFS#LSDLHNSSSTDGSD R..[ST]..... 243
Sspon.02G0011260-3C Pentatricopeptide repeat-containing protein mitochondrial TLQHISS#FK | ... [STIF. 647
Sspon.02G0011270-1P chaperone protein dnaJ 10-like NIDNMDDNDGSS#PDSSPK [STIP... 284
Sspon.02G0011270-1P chaperone protein dnaJ 10-like NIDNMDDNDGSS#PDSS#PKR | ... [STIP.R 288
Sspon.02G0011390-1T Proton pump-interactor 1 EGEEDVGGPFVIVNGGDSDGHS#DR ....[STID 60
Sspon.02G0011390-1T Proton pump-interactor 1 GTTPAADSSAIGDSHAAALATADT#DSNASDNPR | ... [STID.... 1417
Sspon.02G0011530-1P AT-hook motif nuclear-localized protein 10 VAPTTGMGPNS#PPSR ...P[STIP.... 260
Sspon.02G0011530-4D AT-hook motif nuclear-localized protein 10 MEVS#PSPEQGVMAGR .....[STIP.... 5
Sspon.02G0011530-4D AT-hook motif nuclear-localized protein 10 MEVSPS#PEQGVMAGR .....[STIP.... 7
Sspon.02G0011960-3C Heat shock protein 81-1 TTEKEIS#DDEDEEEKK - 172
Sspon.02G0012130-1A WPP domain-interacting protein 2 VLFPDGHQS#DDEPPSGDLR | ... [STID.E 258
Sspon.02G0012380-3C Transcription factor BIM3 EVS#SSLQDLTVR R..[ST]..... 198
Sspon.02G0012400-1A phosphatidylinositol 4-kinase gamma 7-like isoform X1 SFSH#SEYPGGSR L.R..[ST]..... 23
Sspon.02G0012440-2P Methyl-CpG-binding domain-containing protein 8 MATAGS#PPPGSISK | ... [STIP 858
Sspon.02G0012610-3D Glucose-6-phosphate isomerase 1, chloroplastic ALIAEGSCGS#R | ... [STIP 516
Sspon.02G0012620-1P Isoamylase 3, chloroplastic EIAKDS#VLSR - 216
Sspon.02G0012680-1A peroxidase 17 DALS#NINSLR - 111
phosphoribosylaminoimidazole-succinocarboxamide synthase,

Sspon.02G0012840-3C chloroplastic QEPCAGENPS#AGER - 191
Sspon.02G0012960-1A protein transport protein SEC31 QTPLPAAPS#PR | ... [STIP 193
Sspon.02G0013380-1A NF-kappa-B-activating protein DRS#PIPYR | .. [STIP 47
Sspon.02G0013560-2C STOREKEEPER protein SAAAGPTSAAEDST#AAGSDS#EAAYDSDADHRPPPR - 65
Sspon.02G0013560-2C STOREKEEPER protein SAAAGPTSAAEDSTAAGS#DSEAAYDS#DADHRPPPR | ... [STID.E 63
Sspon.02G0013770-2B O-fucosyltransferase 35 EDSVAEASS#ISLPR - 223
Sspon.02G0013960-2C probable polygalacturonase MLETAAAASS#PR ....[STIP.. 10
Sspon.02G0014210-3C glutamate receptor 2.9 VQAIVGPQT#S#TQAK - 23
Sspon.02G0014690-1A zinc-finger homeodomain protein 9 HHPGVVDADDSDSDSEGS#EYDEER | ... [STIJE.D 136
Sspon.02G0014880-3C Transcription initiation factor TFIID subunit 2 LDGS#DDNIDASTQENR | ... [STID 549
Sspon.02G0015490-3C potassium transporter 23 RVDS#LDVESMNVR R..[ST]..... 82
Sspon.02G0015630-1A RNA ligase/cyclic nucleotide phosphodiesterase family protein ELVSYPLGGS#GSAGAD | ... [STIG 248
Sspon.02G0016310-2B proton pump-interactor BIP103 EMEPLRNS#LGK - 152
Sspon.02G0016740-2B Phosphoenolpyruvate carboxylase 2 LS#SIDAQLR | .. [ST]..D 12
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Sspon.02G0016740-2B Phosphoenolpyruvate carboxylase 2 LSS#IDAQLR R..[ST]..... 13
Sspon.02G0016800-3D Protein SAWADEE HOMEODOMAIN HOMOLOG 2 DVEASS#VVEDDDEVQVVDK - 364
Sspon.02G0016800-3D Protein SAWADEE HOMEODOMAIN HOMOLOG 2 VELTSNDKS#PAEQKPQK | ... [STIP 302
Sspon.02G0017130-2B RNA recognition motif (RRM)-containing protein FQQSNPDYSS#PNRK | ... [STIP.R 658
Sspon.02G0017130-2B RNA recognition motif (RRM)-containing protein SFVAPYS#PQPSAR P.[ST]P.. 287
Sspon.02G0017130-2B RNA recognition motif (RRM)-containing protein ARPFDS#PPR | ... [STIP.R 312
Sspon.02G0017130-2B RNA recognition motif (RRM)-containing protein HLS#PENTIDK | ... [STIP 179
Sspon.02G0017270-2B peptidyl-prolyl cis-trans isomerase FKBP43-like HQVDST#DDNDGDTPVTKPVVK | .. [STID 180
Sspon.02G0017270-2B peptidyl-prolyl cis-trans isomerase FKBP43-like HQVDS#TDDNDGDTPVTKPVVK D[ST].D. 179
Sspon.02G0017270-2B peptidyl-prolyl cis-trans isomerase FKBP43-like YGS#DSIDDSDDECSLR | ... [STID 139
Sspon.02G0017270-2B peptidyl-prolyl cis-trans isomerase FKBP43-like YGSDS#IDDSDDECSLR ....D[ST].D... 141
Sspon.02G0017270-2B peptidyl-prolyl cis-trans isomerase FKBP43-like IFDS#GDDDTPVTKPVDK ....D[ST].D... 203
Sspon.02G0017290-1A brassinosteroid LRR receptor kinase BRL1 S#GEAELYQYLK | ... [STIG 985
Sspon.02G0017560-2D Protein kinase superfamily protein STS#LSDSSNVMAQGPLK R..[ST]..... 381
Sspon.02G0017630-1A Enoyl-[acyl-carrier-protein] reductase [NADH] chloroplastic YAGAS#NWTVK - 33
Sspon.02G0017770-1A RNA binding GGPAFGGPGFS#PR | ... [STIP 309
Sspon.02G0017770-1A RNA binding WSGSGGGGLGGS#PPHR ...[STIP.... 40
Sspon.02G0017790-2C CCR4-NOT transcription complex subunit 10 ALVERDS#DGEDSVAPSVTK | ... [STID.E.. 958
Sspon.02G0017920-1A Protein SAWADEE HOMEODOMAIN HOMOLOG 1 STS#ASEVNVSVSK - 114
Sspon.02G0018020-3D nitrate regulatory gene2 protein SMS#APDIQPIR L.R..[ST]..... 127
probable LRR receptor-like serine/threonine-protein kinase
Sspon.02G0018300-1P At4g20940 FS#WSPDSGEAYGQEGLAR - 322
probable LRR receptor-like serine/threonine-protein kinase
Sspon.02G0018300-1P At4g20940 FSWS#PDSGEAYGQEGLAR | ... [STIP 324
probable LRR receptor-like serine/threonine-protein kinase
Sspon.02G0018300-1P At4g20940 GGLVSADELVT#PR | ... [STIP 292
Sspon.02G0018440-2B protein SRC2 homolog EDS#YGGGGYGGGYDDYGGDDDY L.R..[ST]..... 350
Sspon.02G0018760-2B Single-stranded nucleic acid binding R3H protein STSHLELNSSNR L.R..[ST]..... 259
Sspon.02G0018920-1A PHD finger family protein GDDS#DDADDDDWTGGPR ....D[ST].D... 635
Sspon.02G0018960-1A myosin heavy chain, embryonic smooth muscle isoform ADDDDAAVLS#DVDEDPLPPHSTSSAASHK | ... [STID.D.. 11
Sspon.02G0019150-4D Fiber protein Fb34 DAAGGAPYGGS#SIGMGPYN - 177
Sspon.02G0019440-2B aquaporin PIP2-1 ALGSFRS#NA - 288
Sspon.02G0019440-2B aquaporin PIP2-1 GKDDVIES#GAGGGEFAAK | ... [STIG 9
Sspon.02G0019770-1A protein PHOSPHATE STARVATION RESPONSE 2 isoform X2 TTS#DSEIPESSTVK | ... [STID.E 190
Sspon.02G0019820-2B TLD domain-containing protein 2 DSPLELSEESGS#ESERDER | ... [STIE.E 108
Sspon.02G0019860-2B Ankyrin repeat domain-containing protein 13B MDS#PDAGGESNSFAGPR | ... [STIP 408
Sspon.02G0019960-1P protein TSS AEEYGIGSEPVNS#PK [STIP 76
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Sspon.02G0020250-1A CASP-like protein 1D1 ATVDVATH#PTAESGK | .. [STIP 8

Sspon.02G0020250-1A CASP-like protein 1D1 QAPS#PPPPAAR [STIP 19
Sspon.02G0020990-2B ras-related protein RABA2a KPLSSEESASGS#GNLR | ... [STIG.... 197
Sspon.02G0020990-3D ras-related protein RABA2a KPLSSEESGSGS#GNLR | ... [ST]IG.... 197
Sspon.02G0021530-2B calreticulin ADS#DAEDSKDDSDDEKHDEL | ... [STID.E 404
Sspon.02G0021850-3C Ras-related protein RABE1c TIS#HINRPEGGEASASQK R..[ST]..... 175
Sspon.02G0022290-3C histone-lysine N-methyltransferase, H3 lysine-9 specific SUVH1 DSES#SPQPPSAAAPAESGK - 251
Sspon.02G0022290-3C histone-lysine N-methyltransferase, H3 lysine-9 specific SUVH1 DSESS#PQPPSAAAPAESGK | ... [STIP 252
Sspon.02G0022300-2C uncharacterized protein LOC8078442 S#LLANDVESGLR - 223
Sspon.02G0022390-1P DDRGK domain-containing protein 1 NVVEDDAES#DEEEVPEGR | ... [STID.E.. 74
Sspon.02G0022840-2B DDT domain-containing protein DDR4 QYDFS#DSDTEPGK | ... [STID.D.. 420
Sspon.02G0022840-2B DDT domain-containing protein DDR4 SDDYQDS#DGEQENEALDR | ... [STID.E.. 276
Sspon.02G0022840-2B DDT domain-containing protein DDR4 KREENS#AEPVAPTANR - 228
Sspon.02G0022880-2D heterogeneous nuclear ribonucleoprotein 1 SNASSIGS#PGPGR | ... [STIP 102
Sspon.02G0022880-2D heterogeneous nuclear ribonucleoprotein 1 EQS#PGPVVRS#PVGVGQNYAMNR | ... [STIP 190
Sspon.02G0022880-2D heterogeneous nuclear ribonucleoprotein 1 S#PVGVGQNYAMNR | ... [STIP 197
Sspon.02G0023330-3C glycine-rich RNA-binding protein RZ1C-like YASSSFAS#ERSYER - 230
Sspon.02G0023330-3C glycine-rich RNA-binding protein RZ1C-like YASSS#FASER | ... [STIF. 227
Sspon.02G0023330-3C glycine-rich RNA-binding protein RZ1C-like TGRYS#PASR [STIP 150
Sspon.02G0023330-3C glycine-rich RNA-binding protein RZ1C-like YASSSFASERS#YER - 233
Sspon.02G0023330-3C glycine-rich RNA-binding protein RZ1C-like SGGDVVPAAS#DDCFK | ... [STID 121
Sspon.02G0023330-3C glycine-rich RNA-binding protein RZ1C-like YAPAADRYS#GDR | ... [STIG 213
Sspon.02G0023330-3C glycine-rich RNA-binding protein RZ1C-like S#GGDVVPAASDDCFK | ... [ST]..D 112
Sspon.02G0024210-3C IAP-like protein 1 NLEEGGS#TADKPINR | ... [ST]..D 495
Sspon.02G0024210-3C IAP-like protein 1 LQPADSH#IEGTVIDR - 509
Sspon.02G0024210-3C IAP-like protein 1 DCDEVDDAAQDS#GAR | ... [STIG 529
Sspon.02G0024580-1P Formin-like protein 18 GS#GDLSNWPLGNYR | ... [STIG 465
Sspon.02G0025080-3C TPR domain containing protein AQEES#DFLGNVPK | ... [STID 105
Sspon.02G0025830-1P transposon protein, putative, CACTA, En/Spm sub-class EELVS#EDDDDDDSPPR | ... [STIE.D 860
Sspon.02G0025830-3C protein LEO1 homolog DVFGES#DEDEPAPYR | ... [STID.D 224
Sspon.02G0025830-3C protein LEO1 homolog GMDS#EDEGYQQR | ... [STIE.E 158
Sspon.02G0026030-1A eukaryotic translation initiation factor 5A-1/2 S#DEEHHFESK | ... [STID.E 2

Sspon.02G0026180-2B Outer arm dynein light chain 1 protein SNLDVYCAPSS#PNVYR - 205
Sspon.02G0026180-2B Outer arm dynein light chain 1 protein TMTASAS#PNQMADENNR | ... [STIP 45
Sspon.02G0026180-2B Outer arm dynein light chain 1 protein SQS#LGNMLQK - 50
Sspon.02G0026980-1P phosphomannomutase SFVFS#IFNR - 118
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Sspon.02G0027250-1A uncharacterized protein LOC8073534 isoform X1 LNS#VLATSPK R..[ST]..... 583
Sspon.02G0027750-2C heat shock protein 90-6, mitochondrial AQS#MGDTSSLDFMR L.R..[ST]..... 510
Sspon.02G0027910-3C AP-5 complex subunit mu SVSSTAYTEDS#DSEQDNVK | ... [STID.E 527
Sspon.02G0028150-1T Respiratory burst oxidase homolog protein B S#VTGAASALR - 135
Sspon.02G0028150-1T Respiratory burst oxidase homolog protein B SVT#GAASALR L.R..[ST]..... 137
Uveal autoantigen with coiled-coil domains and ankyrin repeats
Sspon.02G0028160-2B isoform 4 S#DSEASPPPAPAAATPAAPAEASPSSAR | ... [STID.E 2
Sspon.02G0028250-4D nucleoside diphosphate kinase 2, chloroplastic DLAQEHY#KDLK - 148
Trafficking protein particle complex Il-specific subunit 130-like

Sspon.02G0028410-2B protein TMS#GPATSETSLPVDR R..[ST]..... 111
Sspon.02G0028420-3C chaperone protein dnaJ 15 TLVNPVGAGS#SSSR - 365
Sspon.02G0028420-3C chaperone protein dnaJ 15 SSS#GKMEGPSAPAVR | ... [STIG 4

Sspon.02G0028420-3C chaperone protein dnaJ 15 YTVEQSIPES#PENGSVDGR ...P.[STIP.... 379
Sspon.02G0028610-4D eukaryotic translation initiation factor 5B isoform X2 EFLLNAPS#PER | ... [STIP.R.. 84
Sspon.02G0028680-3C probable prefoldin subunit 3 AAAASAS#TPQGVAER - 8

Sspon.02G0028680-3C probable prefoldin subunit 3 AAAASAST#PQGVAER | ... [STIP 9

Sspon.02G0028970-3C 60S ribosomal protein L8 FRS#LDFGER R..[ST]..... 31

Sspon.02G0029090-3C probable mediator of RNA polymerase |l transcription subunit 37c RFS#DASVQSDIK R..[ST]..... 82
Sspon.02G0029090-3C probable mediator of RNA polymerase |l transcription subunit 37c MYQGAGADMGGAGGMDEDAPAGS#GGPGPK | ... [STIG 638
Sspon.02G0029150-1P serine/arginine-rich SC35-like splicing factor SCL30 RS#PLPDSDGS#PPHRR | ... [STIP 244
Sspon.02G0029150-1P serine/arginine-rich SC35-like splicing factor SCL30 RYS#PPYRS#PPR | .. [STIP.R 24
Sspon.02G0029150-1P serine/arginine-rich SC35-like splicing factor SCL30 GRS#PPPPPR | ... [STIP 36
Sspon.02G0029150-1P serine/arginine-rich SC35-like splicing factor SCL30 S#PLPDSDGS#PPHR | ... [STIP 236
Sspon.02G0029980-2D protein misato homolog 1 MLRPFYPEMDLT#SDSDD - 543
Sspon.02G0030680-1A Protein tesmin/TSO1-like CXC 4 NGTEVDSS#DDEDDFYMNR | ... [STID.E.. 237
Sspon.02G0030680-1A Protein tesmin/TSO1-like CXC 4 NGTEVDS#SDDEDDFYMNR ....D[ST].D... 236
Sspon.02G0030680-2B Protein tesmin/TSO1-like CXC 4 HGTEVDS#SDDEDDFYMNR ....D[ST].D... 231
Sspon.02G0030680-2B Protein tesmin/TSO1-like CXC 4 QLS#PIPPS#PVSR ...P[ST]P.... 255
Sspon.02G0030680-2B Protein tesmin/TSO1-like CXC 4 RPS#EDGTSDAMEAHAIAPR R..[ST]..... 312
Sspon.02G0031260-3C nuclear transcription factor Y subunit A-7 TSVVQSVS#GDHR | ... [STIG 9

Sspon.02G0031690-3C methyl-CpG-binding domain-containing protein 11 ETEKPAESVVT#PPAPTEEK | ... [STIP 139
Sspon.02G0032530-3D Plasma membrane ATPase 1 GLDIETIQQSYT#V - 773
Sspon.02G0032530-3D Plasma membrane ATPase 1 T#LHGLQAPDAK - 707
Sspon.02G0032660-1A Protein kinase superfamily protein TIGVSGLGEGS#PK | ... [STIP 494
Sspon.02G0032690-1A uncharacterized protein LOC8072885 GLVS#SDDDDSAASTPR | ... [ST]..D 65
Sspon.02G0032690-1A uncharacterized protein LOC8072885 GLVSS#DDDDSAASTPR | ... [STID.D 66
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Sspon.02G0032880-2D PWWP domain containing protein GATDSDS#DVDFDR | ... [STID.D.. 261
Sspon.02G0032880-2D PWWP domain containing protein GAT#DSDSDVDFDR | ... [STID.D.. 257
Sspon.02G0032880-2D PWWP domain containing protein DYDS#DEDWDPRK | ... [STID.D.. 245
Sspon.02G0033160-1B transcription factor RF2b-like AAETS#SPPRPAK - 108
Sspon.02G0033160-1B transcription factor RF2b-like AAETSS#PPRPAK | ... [STIP.R 109
Sspon.02G0033160-1B transcription factor RF2b-like ARS#EVAFR R..[ST]..... 59
Sspon.02G0033710-2C probable inactive receptor kinase At5g10020 SALPTS#PHFADSR P.[STIP.. 735
Sspon.02G0033710-2C probable inactive receptor kinase At5g10020 FLEEPVAFEVYS#DR | ... [STIP.R 754
Sspon.02G0034150-1B acidic leucine-rich nuclear phosphoprotein 32-related protein 1 AVEAALHAGGEGSSS#PAR | ... [STIP.R 23
Sspon.02G0034150-1B acidic leucine-rich nuclear phosphoprotein 32-related protein 1 DDDASGS#GDDSEDDGIEDLRPFK | ... [ST]..D 469
Sspon.02G0034300-2C FRIGIDA-like protein 3 ASEENTPASGSGEASEAS#PVETKPR | ... [STIP 168
Sspon.02G0034390-2P eukaryotic peptide chain release factor subunit 1-3 SFDELS#DDDDLYEDSD | ... [STID.D 427
Sspon.02G0034520-1B cell wall protein IFF6-like STPAAAT#PDADSAGADSSAVK | ... [STIP 316
Sspon.02G0034520-1B cell wall protein IFF6-like KPAAAGQQEKPS#PK | ... [STIP 342
Sspon.02G0035090-1P chlorophyll a-b binding protein CP29.1, chloroplastic NEPGAVIGT#RFESSDVK - 109
Sspon.02G0035190-2C eukaryotic translation initiation factor-related SKPIEAPEPS#PTYVEEK | ... [STIP 187
Sspon.02G0035690-2C Calmodulin-binding transcription activator 5 QNS#LGLWK R..[ST]..... 53
Sspon.02G0035910-1B protein CURVATURE THYLAKOID 1B, chloroplastic isoform X1 AT#SGGEGATEEVPEIVK - 45
Sspon.02G0036550-1B SH3 domain-containing protein 3 SDS#VVIDEVELQR R..[ST]..... 36
Sspon.02G0036620-2D DNA-binding bromodomain-containing protein NSVDNLSSS#FHK | ... [STIF. 395
Sspon.02G0036620-2D DNA-binding bromodomain-containing protein VEQDDQGYS#CDEEAVK - 537
Sspon.02G0036650-3D Serine/arginine-rich splicing factor SR45a ELS#PHAQHSSPVER | ... [STIP 375
Sspon.02G0036650-3D Serine/arginine-rich splicing factor SR45a DVGDLVHS#ES#PPVR [STIP 347
Sspon.02G0036750-2C ATG8-interacting protein 1 DVQKPSTS#VEDYSVK [ST]..D 97
Sspon.02G0036750-2C ATG8-interacting protein 1 VQFDDEGKHLS#DDDVEMR | ... [STID.D 122
Sspon.02G0037180-2D Heat shock protein 90-2 EIS#DDEDEEEKKDAEEGK | ... [STID.E 220
Sspon.02G0038070-1B protein TIFY 6b S#FGPDSTQYAAVHR | ... [ST]F. 95
Sspon.02G0039770-1B sn1-specific diacylglycerol lipase beta DGS#EEDDEDAGLPWR R..[ST]..... 69
Sspon.02G0040060-1B tyrosine decarboxylase 1 IHPYPS#IR - 7

Sspon.02G0040370-1B hypothetical protein EJB05_26816, partial EVPQDGFTDS#SGTK - 589
Sspon.02G0040370-1B hypothetical protein EJB05_26816, partial DQPKDDFPS#PKK | ... [STIP 608
Sspon.02G0040370-1B hypothetical protein EJB05_26816, partial NQYRPVEPVTQEEQEES#IPNQK - 297
Sspon.02G0040370-1B hypothetical protein EJB05_26816, partial NQYRPVEPVT#QEEQEES#IPNQK - 290
Sspon.02G0041140-1B EM binding protein 1-like protein SGNTS#AEGEPSQTAVVR - 174
Sspon.02G0041640-2D chromatin remodeling protein EBS MVENS#HEATAQSEEKPVESK - 199
Sspon.02G0041640-2D chromatin remodeling protein EBS MVENS#HEATAQS#EEKPVESK - 206
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Sspon.02G0042090-1B BTB/POZ and MATH domain-containing protein 5-like isoform X1 SQSVCGQLS#DGGDSSVR | ... [STID 412
Sspon.02G0042620-2C myb domain protein 4r1 PKQINMS#EGDADK | ... [STIE.D.. 828
Sspon.02G0042660-2C GYF domain-containing protein NKMSAEDLDSGST#R - 882
Sspon.02G0043920-2C AP-3 complex subunit delta AS#DINLEGMLNK | ... [STID 557
Sspon.02G0043980-1B BAH domain SAS#AGSFDDPSVTGGR R..[ST]..... 674
Sspon.02G0043980-1B BAH domain SELVS#PASSPR | ... [STIP 829
Sspon.02G0043980-1B BAH domain GATGSEEGDKS#PCAILDDDNSR [STIP 741
Sspon.02G0043980-1B BAH domain FPNPGRS#PAR - 583
Sspon.02G0047390-2D Putative MO25-like protein GCFS#FGSAGR | .. [ST]F. 116
Sspon.02G0048040-1P Microtubule-associated protein TORTIFOLIA1 SESFDDSSPDS#PSNNVK ..P.[STIP 392
Sspon.02G0049380-1C 65-kDa microtubule-associated protein 6 EAIFGSKPS#PK | ... [STIP.R 151
Sspon.02G0050370-1P r-interacting factor1 LAEAS#DGESDGHNR | ... [STID.E 408
Sspon.02G0051760-1C ABC transporter F family member 4 AAVDLSAGAAPS#QK | ... [ST]..D 103
Sspon.02G0051850-2D C2H2 type zf-met: zinc-finger protein LMLNS#DGELEEEQETHAER | ... [STID.E 188
Sspon.02G0053370-2D methyl-CpG-binding domain-containing protein 11-like SDAAAADPAPETKS#DAAAADPAPGTK ....[STID.... 272
Sspon.02G0053370-2D methyl-CpG-binding domain-containing protein 11-like EAPS#EDAAKETDVEMKPAEETK - 139
Sspon.02G0053370-2D methyl-CpG-binding domain-containing protein 11-like VFDS#PEGEKIPK - 96
Sspon.02G0054010-2D protein DA1-related 1-like ALQESLNAES#PPRR | ... [STIP.R.. 91

Sspon.02G0054250-1C nucleobase-ascorbate transporter 3 EIES#NNDLLNS#HER ....[ST]..D.. 136
Sspon.02G0057380-1D ENTH/VHS family protein S#FSQLGQNPQEEYSQR | ... [ST]F. 644
Sspon.02G0057380-1D ENTH/VHS family protein TDSQS#PRPSNSIHVNPK | ... [STIP 204
Sspon.02G0057380-1D ENTH/VHS family protein QGS#PNPAESDFYPSR | ... [STIP 631

probable LRR receptor-like serine/threonine-protein kinase

Sspon.02G0058460-1D At1g56130 isoform X1 EIDPLTQS#PTITGASQELEGR | ... [STIP 742
Sspon.02G0058470-1D transcription initiation factor IIF subunit alpha isoform X2 NNEEGNNS#DKGEEDEEEEAARK [STID 204
Sspon.02G0059890-1D tryptophan--tRNA ligase, cytoplasmic MS#ASDANSAIYVTDSAK | ... [ST]..D 156
Sspon.03G0000640-1A Ribosomal protein S24/S35 mitochondrial NLTGAHSET#DDDLIEELR | ... [STID.D 94
Sspon.03G0000790-3D fructose-bisphosphate aldolase, cytoplasmic isozyme GDAAADTES#LHVK - 244
Sspon.03G0001110-1A Sister chromatid cohesion 1 protein 4 VHES#PVLS#PQRK | ... [STIP.R 264
Sspon.03G0001120-3D ARM repeat superfamily protein TDS#HGSAGVDGLETNESSLR R..[ST]..... 259
Sspon.03G0001120-3D ARM repeat superfamily protein TDSHGS#AGVDGLETNESSLR - 262
Sspon.03G0001680-1P PHD finger protein ALFIN-LIKE 5 VAAPPKDDDDES#GEEYEEEEER | ... [STIG.E 223
Sspon.03G0001680-4D PHD finger protein ALFIN-LIKE 6 isoform X1 VPKDEEES#GDDDGDEEAEEHDNTLCGTCGTNDGK | ... [ST]..D 185
Sspon.03G0001890-3D wound-responsive family protein VNEQQDGS#ADDFQVANDDRR | ... [ST]..D 542
Sspon.03G0002200-2B hemerythrin HHE cation-binding domain protein SPS#VSAAAVDAEDAGVVR L.R..[ST]..... 47
Sspon.03G0003240-1A TBC1 domain family member 8B KGDS#PKEGEQMIQTPQR | ... [STIP 776
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Sspon.03G0003240-1P Ypt/Rab-GAP domain of gyp1p superfamily protein LSEDS#DDEFYDVDK | ... [STID.E 147
Sspon.03G0003240-1P Ypt/Rab-GAP domain of gyp1p superfamily protein ETQDLDNEQRAES#PKEDGK | ... [STIP 707
Sspon.03G0003300-3C V-type proton ATPase subunit a1 FLGTSEMDPDSEPDS#AR - 357
Sspon.03G0003330-3D protein IQ-DOMAIN 1-like NPS#IGTVR - 222
Sspon.03G0003330-3D protein IQ-DOMAIN 1-like AIS#IQRPAT#PNK ..P.[ST]P.... 235
Sspon.03G0003550-2C exocyst complex component EXO70B1 QIS#QFVAMDR L.R..[ST]..... 118
Sspon.03G0004220-4D cysteine proteinase inhibitor ELQEFKPVEEGAS#A - 128
Sspon.03G0004340-1A putative E3 ubiquitin-protein ligase RING1a isoform X1 EFLATS#PLR | ... [STIP.R.. 347
Sspon.03G0004720-4D ubiquitin-like protein SMT3 S#GAGEEDKKPAEGGAHINLK ...[STIG.... 2
Sspon.03G0005080-1A DNA repair RAD52-like protein 1, mitochondrial RPQEPELPS#EDDNDFAGGEVAAPTEGIGR | ... [STIE.D 39
Sspon.03G0005080-2C DNA repair RAD52-like protein 1, mitochondrial RPQEPELPS#EDDSDFAGGEVAAPTEGIGR | ... [STIE.D 39
Sspon.03G0005110-1A uncharacterized protein LOC8063112 ESVQELS#VSDNEDRTEDDKCK | ... [ST]..D 250
Sspon.03G0005110-1A uncharacterized protein LOC8063112 S#PAVSGISDDVSVK | .. [STIP 470
Sspon.03G0005110-1A uncharacterized protein LOC8063112 ESVQELSVS#DNEDR | ... [STID.E 252
Sspon.03G0005280-3C USP family protein LSAAAQAAAIQPS#SPR - 34
Sspon.03G0005390-1T conserved oligomeric Golgi complex subunit 1 KQS#QLQADSAVIEPINK R..[ST]..... 876
Sspon.03G0005570-1P Topoisomerase ll-associated protein PAT1 SS#EPILLHR - 187
Sspon.03G0005570-1P Topoisomerase |l-associated protein PAT1 TSS#YPNQPLQHR L.R..[ST]..... 176
Sspon.03G0005640-2B Branched-chain-amino-acid aminotransferase 5 chloroplastic VIGGEIDS#NCSPSVLEEK - 879
Sspon.03G0005640-2B Branched-chain-amino-acid aminotransferase 5 chloroplastic LNNALS#HGDSEILQPK | ... [ST]..D 849
Sspon.03G0005640-2B Branched-chain-amino-acid aminotransferase 5 chloroplastic S#AGGGVAGDEAIWR - 6
Sspon.03G0005680-1A BSD domain containing protein SIAATLSSAHS#DDDDSESPSGDKS#PPR | ... [STIP.R 17
Sspon.03G0005680-1A BSD domain containing protein NTTEPEESELS#PSSIQNK | ... [STIP 292
Sspon.03G0005680-1A BSD domain containing protein EGLLQSS#PTK | ... [STIP 270
Sspon.03G0005680-1A BSD domain containing protein EGLLQS#SPTK - 269
Sspon.03G0005680-1A BSD domain containing protein SIAATLSSAHSDDDDSESPSGDKS#PPR | ... [STIP.R.. 30
Sspon.03G0005680-1A BSD domain containing protein ASDPTSADTGESDEQPDT#PSR ...P.[STIP.... 51
Sspon.03G0005680-1A BSD domain containing protein ASDPTSADTGES#DEQPDTPSR | ... [STID 45
Sspon.03G0005970-1A Beta-adaptin-like protein A YQENDNDLLLSTS#DKEDNGTR | ... [STID.E 48
Sspon.03G0006070-3C Putative HCNGP-related transcriptional regulator family protein TLAS#PHPS#PAR | ... [STIP.R 76
Sspon.03G0006600-1A Zinc finger CCCH domain-containing protein 19 DSESVGTST#SSAEEASWASK - 615
Sspon.03G0006600-1A Zinc finger CCCH domain-containing protein 19 SGELPDTNEEEVNS#ESSSGR - 533
Sspon.03G0006600-1A Zinc finger CCCH domain-containing protein 19 NTWAESSSHMES#PLSR | ... [STIP 1014
Sspon.03G0006600-1A Zinc finger CCCH domain-containing protein 19 SES#PNIGAQTVK | ... [STIP 1037
Sspon.03G0006600-1A Zinc finger CCCH domain-containing protein 19 DGNLVS#PGKGDGR | ... [STIP 980
Sspon.03G0006600-1A Zinc finger CCCH domain-containing protein 19 TPLEQSTIAGEQT#PK | .. [STIP 1175
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Sspon.03G0006890-1P ATP-dependent 6-phosphofructokinase 6 NASS#VSLADAAYVK - 77
Sspon.03G0006890-1P ATP-dependent 6-phosphofructokinase 6 NAS#SVSLADAAYVK .R.[ST]..... 76
Sspon.03G0006890-1P ATP-dependent 6-phosphofructokinase 6 ISRDS#YPNLR - 65
Sspon.03G0006890-3D ATP-dependent 6-phosphofructokinase 3 NAS#TMALHDDDAAFVK .R.[ST]..... 74
Sspon.03G0006960-2D diphosphonucleotide phosphatase2 DNTAVSPLEEPS#PK | ... [STIP 106
Sspon.03G0007150-2C protein STICHEL-like 3 VAS#SEEDSGEVALAER - 224
Sspon.03G0007150-2C protein STICHEL-like 3 VASS#EEDSGEVALAER | ... [STIE.D 225
Sspon.03G0007230-3P SNF1-related protein kinase catalytic subunit alpha KIN10 DGHFLKTS#CGSPNYAAPEVISGK - 171
Sspon.03G0007230-3P SNF1-related protein kinase catalytic subunit alpha KIN10 QHGFTES#PGSGLR .....[STIP... 371
Sspon.03G0007760-3C ras-related protein Rab7 DQDIYFQS#VAEPVPETEQR - 163
Sspon.03G0007800-1A KRR1 small subunit processome component AS#EDEANAAAAVAEDAEAAQGR | ... [STIE.E 3
Sspon.03G0007870-1A WD-40 repeat-containing protein MSI4 NLASGGAGS#PVHK | ... [STIP 328
Sspon.03G0007990-2D late embryogenesis abundant protein, group 3-like DGAQQTGS#YIAQTAEAAR - 123
Sspon.03G0008100-1A chaperone protein dnaJ 10 ENS#LRVEDDAAEATPSH ..R.[ST]..... 692
Sspon.03G0008190-1A retinitis pigmentosa 1-like 1 protein MESSEEMVT#PR - 9
Sspon.03G0008190-1A retinitis pigmentosa 1-like 1 protein AAAS#EPDEEER - 15
Sspon.03G0008190-1A retinitis pigmentosa 1-like 1 protein S#QEAVDVHTTEVAR - 173
Sspon.03G0008190-2B retinitis pigmentosa 1-like 1 protein VDASEDSMESS#EEMVT#R | ... [STIP 72
Sspon.03G0008190-2B retinitis pigmentosa 1-like 1 protein VDASEDSMES#SEEMVT#R | ... [STIP 71
Sspon.03G0008190-2B retinitis pigmentosa 1-like 1 protein VDASEDS#MESSEEMVTPR - 68
Sspon.03G0008190-2B retinitis pigmentosa 1-like 1 protein VDASEDSMESSEEMVT#PR | ... [STIP 77
Sspon.03G0008250-1A VIP1 protein MENGDETLAS#PTAAAEK | ... [STIP 10
Sspon.03G0008300-1T nuclear pore complex protein NUP50A APDVQLKT#PENS#PKAEV | ... [STIP 459
LEAF RUST 10 DISEASE-RESISTANCE LOCUS RECEPTOR-

Sspon.03G0008630-1A LIKE PROTEIN KINASE-like 1.2 isoform X4 DGPVS#PTTVHAPWDSR ...P.[STIP 368
Sspon.03G0008800-2B 65-kDa microtubule-associated protein 3 SEYGS#TLDDDQR | ... [ST]..D 1717
Sspon.03G0008800-2B 65-kDa microtubule-associated protein 3 SIAADSWS#VR - 1710
Sspon.03G0009100-1A D-glycerate 3-kinase, chloroplastic MDAFLPCPDDGPTAS#PPR | .. [STIP.R 15
Sspon.03G0009180-1A ATP binding protein GASS#SPEHPLMR - 350
Sspon.03G0009180-1A ATP binding protein VEAEGIESSSNLS#GR | ... [STIG 300
Sspon.03G0009180-1A ATP binding protein GASSS#PEHPLMR | ... [STIP.... 351
Sspon.03G0009180-1A ATP binding protein SIS#ITPEIGDDIVR .R.[STI]..... 404
Sspon.03G0009180-1A ATP binding protein AVS#LPSS#PHEYR ...P.[STIP 484
Sspon.03G0009180-1A ATP binding protein AVS#LPSSPHEYR - 480
Sspon.03G0009250-2B callose synthase 12 DGVAGGS#GYYSR | ... [STIG 1035
Sspon.03G0009280-4D Homeobox-DDT domain protein RLT1 PAPVEES#PQSSGADEWGLETR | ... [STIP 1695
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Sspon.03G0009470-1A high mobility group B protein 14 ESGEMS#EESDYDELIS - 119
Sspon.03G0009470-1A high mobility group B protein 14 ESGEMSEES#DYDELIS | ... [STID.D 122
Sspon.03G0009650-2B GBF-interacting protein 1 NQDYYDDDALNSS#ANEDVETR - 465
Sspon.03G0009650-2B GBF-interacting protein 1 NQDYYDDDALNS#SANEDVETR - 464
Sspon.03G0009650-2B GBF-interacting protein 1 GSLEDDDVHIPDES#PSVNR | ... [STIP 443
Sspon.03G0010360-1A putative auxin efflux carrier component 3a LGS#SSTMAELR - 337
Sspon.03G0011040-2D probable protein ABIL1 HLSSFSS#LDNPR - 142
Sspon.03G0011050-3C calcium-dependent protein kinase 1 NNS#PEIVPNR | ... [STIP 519
Sspon.03G0011050-3C calcium-dependent protein kinase 1 VVAENLS#DEEIMGLK | ... [STID.E 377
Sspon.03G0011150-1A Extra-large G-protein-like AEGLSFS#PSR | ... [STIP.R 220
Sspon.03G0011340-1A UBP1-associated protein 2C GQDPQGGMS#PPGPGAR | ... [STIP 425
Sspon.03G0011690-2B Transcriptional corepressor LEUNIG S#PQLPGPAQGIK [STIP 274
Sspon.03G0011800-1A C3HC zinc finger-like LDEASNVEQPET#GSPSRK | ... [STIG 541

Sspon.03G0011800-1A C3HC zinc finger-like LDEASNVEQPETGS#PSR | ... [STIP.R 543
Sspon.03G0012250-1A uncharacterized protein LOC8082464 EFETSDEGLS#DDDAENEGFR | ... [ST]D.D 197
Sspon.03G0012420-2B SIT4 phosphatase-associated family protein GRDS#DDDDFRDR | ... [ST]D.D 308
Sspon.03G0012540-2B myosin-17 isoform X1 QQAVAIS#PTAK | ... [STIP 1069
Sspon.03G0012540-2B myosin-17 isoform X1 ENS#GFTFLHQR L.R..[ST]..... 1494
Sspon.03G0012620-2C peptidyl-prolyl cis-trans isomerase CYP57 EQEHAPVS#DDYPEDENEEDFDNR .....[STID 284
Sspon.03G0012670-1P esterasel/lipase/thioesterase family protein-like ELSDAVVEAITSSEAGETT#P | ... [STIP 272
Sspon.03G0013340-1A DEAD-box ATP-dependent RNA helicase 14 ASASMS#PNVQPEADAK | ... [STIP 1104
Sspon.03G0013340-1A DEAD-box ATP-dependent RNA helicase 14 YVKPSGKPEPAS#PGR ...P.[STIP 1126
Sspon.03G0013500-2B vacuolar cation/proton exchanger 1a-like KY#ASEAGLLR - 16

Sspon.03G0013500-2B vacuolar cation/proton exchanger 1a-like KYAS#EAGLLR - 18

Sspon.03G0013820-1A transcription factor HY5 RVPEMGGASASAS#SGAGADER - 61

Sspon.03G0013820-1A transcription factor HY5 RVPEMGGASASASS#GAGADER | ... [STIG 62

Sspon.03G0013820-1A transcription factor HY5 EGGVES#DEEIR | ... [STID.E 43

Sspon.03G0013960-2B receptor protein kinase-like protein ZAR1 EQSQQSDAS#VSPLTSK - 287
Sspon.03G0013960-2B receptor protein kinase-like protein ZAR1 EQSQQSDASVS#PLTSK | ... [STIP 289
Sspon.03G0013960-2B receptor protein kinase-like protein ZAR1 LANIAGAS#PFVQS#DR | .. [STIP 266
Sspon.03G0014310-1A Respiratory burst oxidase homolog protein B AVDDGGS#GHGGGFDGLSLVS#PSSSR | ... [STIP 86

Sspon.03G0014310-1A Respiratory burst oxidase homolog protein B SKS#GAAVALK L.R..[ST]..... 133
Sspon.03G0014310-1A Respiratory burst oxidase homolog protein B TVFSEACRPPTDGES#GLLR | ... [STIG... 674
Sspon.03G0014440-2B poly [ADP-ribose] polymerase 2 LLEDDSS#DQDDPLYAR | ... [STID.D 374
Sspon.03G0014450-2B Opaque2 heterodimerizing protein 1 VAS#LEHLQK L.R..[ST]..... 247
Sspon.03G0014830-1A binding GLEKEEEDYFNEDS#DEEDSGSGR | ... [STID.E 224
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Sspon.03G0015070-3C probable receptor-like protein kinase At5g18500 DAGFQS#AEEGGSGTFR - 141
Sspon.03G0015130-2B sequence-specific DNA binding transcription factor HPYAQQQAAPS#PPGMK | ... [STIP 291
Sspon.03G0015300-2B malignant T-cell-amplified sequence 1 homolog KFS#SEDISGQNQVK | ... [ST]..D 6
Sspon.03G0015710-2B Shaggy-related protein kinase alpha GEPNISY#ICSR - 141
Sspon.03G0016670-3C YEATS domain-containing protein 2-like TGGDES#EEEDVMLR | ... [STIE.E 89
Sspon.03G0017410-2B H/ACA ribonucleoprotein complex subunit 4 SSATPAVAS#PASEHSK | ... [STIP 10
Sspon.03G0017420-4D dynein light chain 1, cytoplasmic KPVSSGS#PPPAAVAHK | ... [STIP 31
Sspon.03G0017470-4D Syntaxin 23 S#FQDLEAGHVR | ... [STIF. 2
Sspon.03G0017500-2B topless-related1 NS#PAKPSPILNGGDTASR | ... [STIP 618
Sspon.03G0017500-2B topless-related1 TPASSAT#SNPAADQIQR - 934
Sspon.03G0017500-2B topless-related1 TPASS#ATS#NPAADQIQR - 932
Sspon.03G0017500-2B topless-related1 AS#PVSVPLAAVPK | ... [STIP 213
Sspon.03G0017600-1A Zinc knuckle (CCHC-type) family protein DKS#DDEDEAPDPNAVPTDFTSR | ... [STID.E 57
Sspon.03G0017600-1A Zinc knuckle (CCHC-type) family protein GS#PQAHANFGAK | ... [STIP 270
Sspon.03G0017690-1A T-complex protein 1 subunit beta VRVDS#MSK R..[ST]..... 253
Sspon.03G0018340-1A mediator of RNA polymerase Il transcription subunit 17 MSADS#PELEK | ... [STIP 585
Sspon.03G0018980-1T DExH-box ATP-dependent RNA helicase DExH3 YAYDDFS#EDDSDKDMDR | ... [STIE.D 122
Sspon.03G0020230-4D Octicosapeptide/Phox/Bem1p family protein MEPLPSATAAGVGGPGPGPGYPESTESS#PR | ... [STIP 28
Sspon.03G0020230-4D Octicosapeptide/Phox/Bem1p family protein VFS#DDDKSDHGGGGR | ... [ST]D.D 361
Sspon.03G0020230-4D Octicosapeptide/Phox/Bem1p family protein AVYYNDRS#PPADLKR | ... [STIP 399
Sspon.03G0020230-4D Octicosapeptide/Phox/Bem1p family protein GGDS#WDEPFPSSAAAAAAAAGGGGR ....D[ST].D... 36
Sspon.03G0020230-4D Octicosapeptide/Phox/Bem1p family protein HPHDVQS#VPDS#PMLDK ...P.[STIP.... 271
Sspon.03G0020400-2B E3 ubiquitin-protein ligase PRT6 MQIDQEGMS#PVSNSTGK | ... [STIP 619
Sspon.03G0020430-3C triosephosphate isomerase, cytosolic IIYGGS#VTAANCK - 212
Sspon.03G0021000-2B kinesin-like protein KIF27 ALQEVEAEVGGSGGS#PR | ... [STIP 102
Sspon.03G0021240-1A putative polyprotein PS#PPAPPAR | ... [STIP 1111
Sspon.03G0021770-3D pollen-specific leucine-rich repeat extensin-like protein 2 TGGAAAAPAPQASWGS#LDSK - 55
Sspon.03G0021940-4D Alba DNA/RNA-binding protein NLAVAGDAAAVS#GGEGQR | ... [STIG.E 23
Sspon.03G0022090-2B ABC transporter G family member 31 SYLHSNS#LSGNLK - 627
Sspon.03G0022140-1A brain acid soluble protein 1 homolog ETQEAADGS#EETASAGPDEDTTAVDVK - 203
Sspon.03G0022140-1A brain acid soluble protein 1 homolog ETQEAADGSEETAS#AGPDEDTTAVDVK - 208
Sspon.03G0022260-2B FRIGIDA-like protein 4a TALVS#GDEEDPEEVEEPEALEK | ... [STIG.E 293
Sspon.03G0022300-3C probable choline kinase 2 isoform X1 SAS#IDRIPEDAR L.R..[ST]..... 21
Sspon.03G0022840-1A zinc finger CCCH domain-containing protein 2 GAACSPLAESYDGS#PLRR | ... [STIP.R 182
Sspon.03G0022840-1A zinc finger CCCH domain-containing protein 2 VLPTTQHQQSS#PR | ... [STIP 166
Sspon.03G0022840-1A zinc finger CCCH domain-containing protein 2 GAACS#PLAESYDGSPLR | ... [STIP 173
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Sspon.03G0022880-3C MAR-binding filament-like protein 1-1 KLESQVETSTENS#DHQK | ... [STID 153
Sspon.03G0023940-4D DUF455 family protein SDS#TVHAAGMEATPK L.R..[ST]..... 266
Sspon.03G0023940-4D DUF455 family protein FVGESS#PGHLEDQK | .. [STIP 442
Sspon.03G0023940-4D DUF455 family protein ASGPPS#PSGKPYSR ...P[STIP.. 7
Sspon.03G0024190-1A protein CWC15 homolog EIDADDS#DVEPK | ... [STID.E 99
Sspon.03G0024310-3C ethylene insensitive 2 VDNVTYEEDQRS#DVGPSPR | ... [STID 509
Sspon.03G0024450-1P aspartate--tRNA ligase 2, cytoplasmic-like SWSH#EIGDLDDSAAGR R..[ST]..... 84
Sspon.03G0024540-1A reticulon-like protein B1 AEQPQPHEEGGAS#PK | ... [STIP 14
P-loop containing nucleoside triphosphate hydrolase superfamily
Sspon.03G0024550-1T protein RQSS#MTDVK R..[ST]..... 180
P-loop containing nucleoside triphosphate hydrolase superfamily
Sspon.03G0024550-1T protein RQSSMT#DVK | .. [STID 182
P-loop containing nucleoside triphosphate hydrolase superfamily
Sspon.03G0024550-1T protein TSS#WTFDEK L.R..[ST]..... 228
P-loop containing nucleoside triphosphate hydrolase superfamily
Sspon.03G0024550-1T protein SSES#MTNLPK - 191
P-loop containing nucleoside triphosphate hydrolase superfamily
Sspon.03G0024550-1T protein SIS#ETTLER R.[ST]..... 148
P-loop containing nucleoside triphosphate hydrolase superfamily
Sspon.03G0024550-1T protein IVDMDS#DEELDDR | ... [STID.E.. 297
Sspon.03G0025260-1A uncharacterized protein LOC8078069 GGYDS#GEEDDKATQQEIAVCK | ... [STIG.E.. 64
Sspon.03G0025370-1A probable cellulose synthase A catalytic subunit 1 [UDP-forming] GDIEGTGS#NGEDLQMADDAR - 240
Sspon.03G0025530-2B CASC3/Barentsz elF4Alll binding GSKS#PPRNDIGNEELDQR | ... [STIP.R 565
Sspon.03G0025530-2B CASC3/Barentsz elF4Alll binding RYSEMNFS#Q - 592
Sspon.03G0025900-2C VAMP-like protein YKT61 GERLDS#LVEK R..[ST]..... 156
Sspon.03G0026060-1P serine/arginine-rich splicing factor SR45 AAS#PMKAPPPPPK | ... [STIP 100
Sspon.03G0026060-1P serine/arginine-rich splicing factor SR45 GVS#S#AEKDAQQRPR - 121
Sspon.03G0026060-1P serine/arginine-rich splicing factor SR45 RPPDPS#PR | ... [STIP.R.. 163
Sspon.03G0026060-1P serine/arginine-rich splicing factor SR45 RRPDPS#PVR | ... [STIP.R.. 180
Sspon.03G0026060-1P serine/arginine-rich splicing factor SR45 RRPDS#PPIR ...P.[ST]P.... 170
Putative regulator of chromosome condensation (RCC1) family
Sspon.03G0026480-2P protein STT#PTPTLGGLTSPR | ... [STIP 702
Sspon.03G0026510-2D Villin-2 VVITPAGPSGPSS#PQSEAGESNVFHQEK ...P.[STIP 723
Sspon.03G0026510-2D Villin-2 VVITPAGPS#GPS#SPQSEAGESNVFHQEK | ... [STIG 722
Sspon.03G0026510-2D Villin-2 FESWPVGNAAGS#PGAEEGR - 270
Sspon.03G0027240-2C Protein kinase superfamily protein SGLDDMDLTGSQVGS#PAQTGR | ... [STIP 135
Sspon.03G0027280-1B Potassium transporter 3 SLQSSYEQESPS#VSR - 335
Sspon.03G0027280-1B Potassium transporter 3 SLQSSYEQES#PSVSR [STIP 333
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Sspon.03G0027280-1B Potassium transporter 3 SLQSSYEQESPSVS#R - 337
Sspon.03G0028140-1B sucrose-phosphate synthase TSAGGGGGGGGGGDPRS#PVAGASHPTK ...P.[STIP.... 41
Sspon.03G0028140-1B sucrose-phosphate synthase EATEDLAEDLS#EGEK | .. [STIE.E 142
Sspon.03G0028140-1B sucrose-phosphate synthase NFS#DLTVWSDDNK R..[ST]..... 168
Sspon.03G0028220-1P zinc finger CCCH domain-containing protein 12-like RLLGSPS#GSGYAS | .. [STIG 330
Sspon.03G0028760-2D Transcription factor bHLH128 HSS#SPAGLLSR L.R.[ST]..... 118
Sspon.03G0029290-1P uncharacterized protein LOC8062366 S#LSCDPIPDSPLR - 29
Sspon.03G0029290-1P uncharacterized protein LOC8062366 SLS#CDPIPDSPLR R..[ST]..... 31
Sspon.03G0029320-2C transcription initiation factor TF1ID subunit 12 NQTPKPPAPAS#P ...P.[STIP 403
Sspon.03G0029970-1P 2,3-bisphosphoglycerate-independent phosphoglycerate mutase AHGTAVGLPSDDDMGNS#EVGHNALGAGR - 81
Sspon.03G0030090-1P putative ADP-ribosylation factor GTPase-activating protein AGD14 TASSGSFGS#FDGSSVSNK | ... [STIF. 241
Sspon.03G0030650-1P myosin-binding protein 1-like GLEAPWVDPGPS#PR | ... [STIP 531
Sspon.03G0030820-2D zinc knuckle (CCHC-type) family protein EQLCLS#NEELR - 678
Sspon.03G0031120-1B callose synthase 11 HLASFGS#IR - 1044
Sspon.03G0031400-3D Trihelix transcription factor ASIL1 RLEEDGDEQNNSAMDAS#P | .. [STIP 399
Sspon.03G0031460-1B protein PLASTID MOVEMENT IMPAIRED 1-RELATED 1 KEEVAALDCTEDGS#PEAK | ... [STIP 291
Sspon.03G0031460-1B protein PLASTID MOVEMENT IMPAIRED 1-RELATED 1 S#LPFVGDGGPDAR - 265
Sspon.03G0031570-2C Regulator of Vps4 activity in the MVB pathway protein NQS#VGTHWEAR R..[ST]..... 989
Sspon.03G0031570-2C Regulator of Vps4 activity in the MVB pathway protein GGGPDGS#PIYDSGAQAVR | ... [STIP 840
Sspon.03G0032050-1B seed maturation protein PM41 SGAQGAHPVGQTT#PTTYESVGGGENR | ... [STIP 14
Sspon.03G0032050-1B seed maturation protein PM41 S#GAQGAHPVGQTTPTTYESVGGGENR | ... [STIG 2
Sspon.03G0032240-1B chromatin modification-related protein eaf-1 TES#PAAGHPIGQGSLDLEK | ... [STIP. 470
Sspon.03G0032470-2C probable aldo-keto reductase 1 GVTQQVSSVSS#LQR - 272
Sspon.03G0032510-2C putative expressed centromere protein c VHPPES#PLPQPR P.[STIP 8
Sspon.03G0032650-2D probable inactive receptor kinase At2g26730 TTTEESEGVRGTS#EEER R..[ST]..... 674
Sspon.03G0032650-2D probable inactive receptor kinase At2g26730 TTTHEESEGVRGTSEEER R..[ST]..... 664
Sspon.03G0032650-2D probable inactive receptor kinase At2g26730 TTTEESEGVRGTSEEERS#R - 679
Sspon.03G0034410-1B FAM91A1-like protein ALINSIS#GR | ... [STIG 853
Sspon.03G0034420-2C ATP-citrate synthase beta chain protein 1 S#GGMSNEMYNTIAR | ... [STIG 176
Sspon.03G0034630-2C Exonuclease domain-containing protein 1 EMLGS#PVQVNPYATSAGK | .. [STIP 362
Sspon.03G0034830-2D Heat shock protein Dnad with tetratricopeptide repeat SLAS#PTCTDENAPIEFAR | ... [STIP 195
Sspon.03G0034870-3D uncharacterized protein LOC8074520 TPESILENSTPMS#PK P.[STIP 151
Sspon.03G0034940-1B Rab escort protein 1 KSAPVYGDDDS#DSAE | ... [STID 477
Sspon.03G0034970-1B pre-mRNA-splicing factor ATP-dependent RNA helicase DEAH1 SSVIEGTQPEDDS#DKEDIEAK | ... [STID.E 384
Sspon.03G0034970-1B pre-mRNA-splicing factor ATP-dependent RNA helicase DEAH1 KADQDS#GDDEIVAK ....D[ST].D... 136
Sspon.03G0035210-1B putative DUF1664 domain family protein ASS#MKEGPSELPSGVR L.R..[ST]..... 273
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Sspon.03G0035570-1B putative ubiquitin-conjugating enzyme E2 23 LAS#DLFAR R..[ST]..... 456
Sspon.03G0035590-1B nucleolin ENSNLIDADDS#DELR | ... [STID 100
Sspon.03G0035610-1P transmembrane protein 214-A IAAATGAAY#SDDEDSDEAAAPR - 97
Sspon.03G0035610-1P transmembrane protein 214-A IAAATGAAYS#DDEDSDEAAAPR | ... [STID.E 98
Sspon.03G0035610-1P transmembrane protein 214-A IAAATGAAYS#DDEDS#DEAAAPR | ... [STID.E 103
Sspon.03G0035770-2D probable calcium-binding protein CML16 IS#PSELAAVSR | ... [STIP 46
Sspon.03G0036420-2C acyl-protein thioesterase 2 S#FGGSSSLASGAK | ... [STIF. 2
Sspon.03G0036590-1B phosducin-like protein 3 VVAQHEEREEEDS#D | ... [STID 201
Sspon.03G0037250-1B jasmonic acid-amido synthetase JAR2-like SS#PGLEVS#DGEVDYK | ... [STIP 505
Sspon.03G0037250-1B jasmonic acid-amido synthetase JAR2-like ACEDDDES#DEAKGHAAPATR | ... [STID 362
Sspon.03G0037250-1B jasmonic acid-amido synthetase JAR2-like DAIEVS#DDEEGADAVGANK - 84
Sspon.03G0037250-1B jasmonic acid-amido synthetase JAR2-like GGS#PEEGVGAAPAPR | ... [STIP 100
Sspon.03G0037250-1B jasmonic acid-amido synthetase JAR2-like SSPGLEVS#DGEVDYK - 511
Sspon.03G0037250-3D RNA polymerase-associated protein LEO1 EDGDES#DEAKGHSAPVTR | ... [STID 235
Sspon.03G0037330-3D predicted protein SADT#SDEEPEIDIMK ....D[ST].D... 64
Sspon.03G0037650-1P negatively light-regulated protein AYFDS#ADWALGK ....D[ST].D... 39
Sspon.03G0038330-2P eukaryotic translation initiation factor 4E-1 ADEIDTRPAS#AGSR R..[ST]..... 11
Sspon.03G0038330-2P eukaryotic translation initiation factor 4E-1 ADEIDTRPAS#AGS#R R..[ST]..... 14
Sspon.03G0038820-1C villin-2 SLVHGNS#FQK | ... [STIF. 684
Sspon.03G0040470-1C apurinic endonuclease-redox protein EDAAES#DLEIEQVR | ... [STID.E 73
Sspon.03G0042290-1C RGG repeats nuclear RNA binding protein A AAASH#PKPAPAAPAK | ... [STIP 32
Sspon.03G0042840-2D uridine-cytidine kinase C LSIDDELVSS#PK | ... [STIP 396
Sspon.03G0042840-2D uridine-cytidine kinase C MDQHDSMADS#PR | ... [STIP.R 10
Sspon.03G0043060-1C repressor of RNA polymerase Il transcription MAF1 homolog SADSDPSS#PVEHLSSR P.[STIP.. 15
Sspon.03G0043060-1C repressor of RNA polymerase Il transcription MAF1 homolog S#ADSDPSSPVEHLSSR - 8
Sspon.03G0044130-2D protein indeterminate-domain 7 SLPGNPDPDAEVIALS#PR | ... [STIP 64
Sspon.03G0044850-1D Protein kinase domain superfamily protein PS#VHEASAVK - 682
Sspon.03G0044930-1D cell division cycle 5-like protein AISSSS#AYDDQFK | ... [ST]..D 66
Sspon.03G0044930-1D cell division cycle 5-like protein EGHS#FGLTPR | .. [STIF. 1429
Sspon.03G0046550-1D NEDD8-activating enzyme E1 catalytic subunit AS#PDAEQPAPTEPER | ... [STIP.... 3
Sspon.04G0000280-1A Protein BTR1 S#PPQQQQPPS#EEGDDKEKPTHLR ...P[STIP.... 31
Sspon.04G0000280-1A Protein BTR1 S#PPQQQQPPSEEGDDKEKPTHLR ...P.[STIP.... 22
Sspon.04G0000280-4D protein BTR1 MEAPGS#PYAS#SPESAPK ...P.[STIP.... 10
Sspon.04G0000280-4D protein BTR1 MEAPGSPYASS#PESAPK - 11
Sspon.04G0000280-4D protein BTR1 S#PPQQQPPS#EEGDDKEKPTHLR ...P[STIP.... 30
Sspon.04G0000280-4D protein BTR1 MEAPGS#PYASSPESAPK - 6
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Sspon.04G0000310-1A ATG8-interacting protein 1-like isoform X1 MEPGQSGTEQTS#R | ... [STIP 12
Sspon.04G0000310-1A ATG8-interacting protein 1-like isoform X1 LEDDLPSIPS#FDK | ... [STIF. 120
Sspon.04G0000310-1A ATG8-interacting protein 1-like isoform X1 ELGS#PDAVSNEGGDEK | ... [STIP 90
Sspon.04G0000470-3D signal peptide peptidase-like 4 VCTHMHTHPS#PKDS#PVAVSSTS | ... [STIP 535
Sspon.04G0000870-1A alcohol dehydrogenase class-3 AS#PTQGQVITCK | .. [STIP 3

Sspon.04G0001070-2C Clathrin interactor EPSIN 2 GRGS#NADAPTQDDRPIER | ... [ST]..D 171
Sspon.04G0001070-2C Clathrin interactor EPSIN 2 KLS#NQQIAS#PPPNYEDVTR | ... [STIP 194
Sspon.04G0001790-2B probable serine incorporator AGSSAT#VLSAPDS#PR ...P.[ST]IP.... 307
Sspon.04G0001790-2B probable serine incorporator AGSSATVLS#APDSPR | ... [ST]..D 310
Sspon.04G0001790-2B probable serine incorporator AGSSATVLSAPDS#PR ...P.[ST]P.... 314
Sspon.04G0001790-4D probable serine incorporator AGSSATVLSPPDS#PR ...P.[ST]P.... 141
Sspon.04G0001800-1A autophagy-related protein 18b EFNLLDSCSGS#PK | ... [STIP 222
Sspon.04G0001920-1A protein CYPRO4 S#PIAETAASAGQR [STIP 29
Sspon.04G0001990-2B Transmembrane amino acid transporter family protein TLSS#RDER | ... [ST]..D 134
Sspon.04G0002020-2C Quinoprotein amine dehydrogenase beta chain-like DFENATSDSEKLS#PR | ... [STIP 394
Sspon.04G0002330-3D DENN (AEX-3) domain-containing protein NFDTQESDS#EEPSSIGDGDLVR - 245
Sspon.04G0002330-3D DENN (AEX-3) domain-containing protein NFDTQES#DSEEPSSIGDGDLVR | ... [STID.E 243
Sspon.04G0002670-3C THO complex subunit 5A isoform X2 LSIS#QSFGR - 606
Sspon.04G0002670-3C THO complex subunit 5A isoform X2 LSISQS#FGR | ... [STIF. 608
Sspon.04G0002710-3D uncharacterized protein LOC8078922 VRS#VTDDDLDELR L.R..[ST]..... 62
Sspon.04G0002960-2C 24.1 kDa heat shock protein, mitochondrial-like isoform X2 RYEGAES#DDSVR | .. [STIE.D 59
Sspon.04G0003470-2B AP2-like ethylene-responsive transcription factor AlL1 CEQVDYES#EIEGCADDENPVKK | ... [STIE.E 93
Sspon.04G0003470-2B AP2-like ethylene-responsive transcription factor AlL1 SHS#INLNR R..[ST]..... 34
Sspon.04G0003470-2B AP2-like ethylene-responsive transcription factor AlL1 QMEEDKAAGES#GDEGKIER | ... [STIG.E 23
Sspon.04G0003600-3C probable auxin efflux carrier component 1c S#SNFGAGDAFGLR - 255
Sspon.04G0003600-4D auxin efflux carrier component 1a S#SNFGAADAFGVR - 268
Sspon.04G0003800-2B uncharacterized protein LOC8068602 EAVVGES#DDEKEK | ... [STID.E.. 92
Sspon.04G0003840-4P dynamin-2A isoform X1 ASVSSYSNDTTEAES#PRT#PSR ...P[ST]P.... 745
Sspon.04G0003840-4P dynamin-2A isoform X1 ASS#PQTDAEQGGGSLK | ... [STIP 454
Sspon.04G0003840-4P dynamin-2A isoform X1 QSNS#DGALDTMAR [STID 636
Sspon.04G0003840-4P dynamin-2A isoform X1 ASVSSYSNDTTEAES#PR | ... [STIP 742
Sspon.04G0003840-4P dynamin-2A isoform X1 QLS#IHDNR - 660
Sspon.04G0003870-3C Pyruvate dehydrogenase E1 component alpha subunit YHGHS#MSDPGSTYR | ... [ST]..D 293
Sspon.04G0003970-4D dihydropyrimidine dehydrogenase (NADP(+)), chloroplastic EHNFS#SIEEFR - 342
Sspon.04G0004440-3C BSD domain-containing protein IDAASGLES#DDDDKKPATGK | ... [ST]ID.D 285
Sspon.04G0004650-1P enhancer of mRNA-decapping protein 4 AS#PSGNPNPNPNPPFEIGK | ... [STIP 3
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Sspon.04G0004650-1P enhancer of MRNA-decapping protein 4 MLS#STSS#KVPR R..[ST]..... 127
Sspon.04G0005040-1A Pentatricopeptide repeat-containing protein RPSDGAATVAS#PAAK | ... [STIP 18

Sspon.04G0005180-4D protein CROWDED NUCLEI 1 QNS#LSFTGSNDESR R..[ST]..... 1742
Sspon.04G0005500-1A dual specificity protein kinase YAK1 homolog TIYSY#IQSR - 290
Sspon.04G0005660-3C TOM1-like protein 1 MTAGMSSMS#FK | ... [STIF. 35

Sspon.04G0005660-3C TOM1-like protein 1 DNESLAPIFT#PPR | ... [STIP.R 195
Sspon.04G0005920-1A Protein PHOTOPERIOD-INDEPENDENT EARLY FLOWERING 1 ESS#PDSNDMLSDLGSK | ... [STIP 277
Sspon.04G0005920-2D Protein PHOTOPERIOD-INDEPENDENT EARLY FLOWERING 1 SSFISEALS#PR | ... [STIP 1663
Sspon.04G0006470-4D naked endosperm1 TMPDPDAEVIALS#PK | ... [STIP 68

Sspon.04G0006560-1A probable N6-adenosine-methyltransferase MT-A70-like AAYPDVEVSPPS#PPR ...P.[STIP 409
Sspon.04G0006600-2P mechanosensitive ion channel protein 6 DGRVS#FQEPQKR | ... [STIF. 189
Sspon.04G0007580-3C ALG-2 interacting protein X-like S#ASLSEILDPK - 330
Sspon.04G0007580-3C ALG-2 interacting protein X-like SAS#LSEILDPK L.R..[ST]..... 332
Sspon.04G0007880-2B Regulator of nonsense transcripts UPF2 ATESES#GEETVDEEGGNAGSSSK | ... [ST]G.E 420
Sspon.04G0007950-4D aquaporin PIP2-5 LGS#SAS#FSR | ... [STIF. 288
Sspon.04G0007950-4D aquaporin PIP2-5 DYS#DPPPAPLVDAEELTK | .. [STID 22

Sspon.04G0007960-3C predicted protein KAS#PAKPALAPDGR | ... [STIP 49

Sspon.04G0008050-1A phenylalanine ammonia-lyase VLTMNPS#GDLSSAR | ... [STIG 407
Sspon.04G0008430-1A Sister chromatid cohesion protein PDS5 B-B AALDSDKS#TELKPSDK - 376
Sspon.04G0008430-1A Sister chromatid cohesion protein PDS5 B-B AAEIEQEAS#GNASTGK | .. [STIG 780
Sspon.04G0008430-1A Sister chromatid cohesion protein PDS5 B-B AALDS#DKSTELKPSDK | ... [STID 373
Sspon.04G0008430-1A Sister chromatid cohesion protein PDS5 B-B TIS#DELPQESSK R..[ST]..... 287
Sspon.04G0008430-1A Sister chromatid cohesion protein PDS5 B-B QQKDETLS#EDDPAK | ... [STIE.D 497
Sspon.04G0008430-1A Sister chromatid cohesion protein PDS5 B-B DTVDDGKLS#ER - 282
Sspon.04G0008510-1A Splicing factor, arginine/serine-rich 7 SPGQQPQRDES#PYANDA | ... [STIP 242
Sspon.04G0008510-1A Splicing factor, arginine/serine-rich 7 ARS#LS#RS#PPLPPPPPR | ... [STIP 168
Sspon.04G0008640-1A Protein FAR1-RELATED SEQUENCE 6 EVILVDDNDS#GQEDGGEGKVDENAPR | ... [STIG.E 72

Sspon.04G0008640-1A Protein FAR1-RELATED SEQUENCE 6 GVEVPQDLGGIS#PK | .. [STIP 52

Sspon.04G0008810-4D protein phosphatase inhibitor 2-like TPYHPMIDEDEGPVS#PLR ...P.[STIP.. 52

Sspon.04G0008860-3C Glyceraldehyde-3-phosphate dehydrogenase 3, cytosolic TVDGPS#SKDWR | ... [ST]..D 145
Sspon.04G0008860-3C Glyceraldehyde-3-phosphate dehydrogenase 3, cytosolic TVDGPSS#KDWR - 146
Sspon.04G0008860-3C Glyceraldehyde-3-phosphate dehydrogenase 3, cytosolic LEKS#ATYDEIK - 205
Sspon.04G0008860-3C Glyceraldehyde-3-phosphate dehydrogenase 3, cytosolic LTGMS#FR - 185
Sspon.04G0008860-3C Glyceraldehyde-3-phosphate dehydrogenase 3, cytosolic AAS#HFNIIPSSTGAAK - 156
Sspon.04G0008880-4D glucose-6-phosphate 1-dehydrogenase, cytoplasmic isoform-like NS#FSSPLSSFK | ... [STIF. 16

Sspon.04G0009600-3C ASC1-like protein 1 NVGDDVRS#DSEGEDDHED | ... [STID.E 167
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Sspon.04G0010440-3C cytosolic invertase 1 SASHTS#LSESDDFELTR - 17
Sspon.04G0010440-3C cytosolic invertase 1 GGFDGMYS#PGGGLR | ... [STIP 67
Sspon.04G0010440-3C cytosolic invertase 1 QRS#FDDR R..[ST]..... 42
Sspon.04G0010600-1A trihelix transcription factor AS#LSDEEDADDGHLDHGK | ... [ST]..D 57
Sspon.04G0010600-1A trihelix transcription factor ASLS#DEEDADDGHLDHGK | ... [STID.E 59
Sspon.04G0010650-3D Protein MKS1 EFLLS#PTAALS#PAAR | ... [STIP 11
Sspon.04G0011260-4D acetyl-coenzyme A synthetase, chloroplastic/glyoxysomal HVES#MSELPSGAGK - 24
Sspon.04G0011270-1A COPII coat assembly protein SEC16-like CVCAPPTHAGS#FK | ... [STIF. 139
Sspon.04G0011310-1A TUDOR-SN protein 1 IWQYGDVES#DEEEQAPAAR | ... [STID.E 873
Sspon.04G0011870-2B exocyst complex component EXO70B1-like ILS#GFDNR R..[ST]..... 105
Sspon.04G0011950-1A cyclin-L1-1 EKS#DDEGKPLSTELDGK | ... [STID.E 303
Sspon.04G0012140-3C dehydrin COR410 KPEDASAAAAPAVVHAPAPAPHTEDVSS#PDGK | ... [STIP 256
Sspon.04G0012290-3C fructose-bisphosphate aldolase 1, cytoplasmic GILAADES#TGTIGKR - 32
Sspon.04G0012290-3C fructose-bisphosphate aldolase 1, cytoplasmic GILAADESTGT#IGKR - 35
Sspon.04G0012730-4D bidirectional sugar transporter SWEET4 TDQVAMTEVVVDGS#GR | .. [STIG 241
Sspon.04G0012950-2P protein LIKE COV 1 TVADS#DDDESKPSSASAAAAAAQTGR | ... [ST]D.D 46
Sspon.04G0013510-1A single-stranded DNA-binding protein WHY2, mitochondrial VERPHPDS#EWER | ... [STIE.E 148
Sspon.04G0013830-3D intracellular protein transport protein USO1-related EHGGGGELDQPQS#SGGIGR - 148
Sspon.04G0014130-1A embryonic protein DC-8 ALGTS#PAAAHGGK | ... [STIP 114
Sspon.04G0014130-2D embryonic protein DC-8 S#GGAHGTVTVTQETAK - 63
Sspon.04G0014380-2C phosphoenolpyruvate carboxylase 1 DPSFQVS#PQPPLSK | ... [STIP 896
Sspon.04G0014380-2C phosphoenolpyruvate carboxylase 1 HQS#IDAQLR R..[ST]..... 7

Sspon.04G0014770-3C monosaccharide-sensing protein 2-like MS#GAAMVHPSEVAAK [STIG 281
Sspon.04G0014770-3C monosaccharide-sensing protein 2-like VYLHQEGVPGS#R - 238
Sspon.04G0015140-2P probable histone deacetylase 19 MDPSSAGS#GGNSLPSVGPDGQK | .. [STIG.... 8

Sspon.04G0015140-2P probable histone deacetylase 19 HDPDS#DMEVDDHK | ... [STID.E.. 421
Sspon.04G0015140-5P putative histone deacetylase 19 RDADS#DVEMNDAKPLDDSGR | ... [STID.E.. 420
Sspon.04G0015290-2B NSP (nuclear shuttle protein)-interacting GTPase TISSASS#IGSSEGTSEQTK - 478
Sspon.04G0015290-2B NSP (nuclear shuttle protein)-interacting GTPase YFEVVDDRSGKT#T#PVQR | ... [STIP.... 372
Sspon.04G0015290-2B NSP (nuclear shuttle protein)-interacting GTPase KPDSGS#PDFQK | ... [STIP.... 393
Sspon.04G0015290-2B NSP (nuclear shuttle protein)-interacting GTPase EADGS#SPVVRPVR - 403
Sspon.04G0015290-2B NSP (nuclear shuttle protein)-interacting GTPase TIS#SASSIGSSEGTSEQTK - 474
Sspon.04G0015290-2B NSP (nuclear shuttle protein)-interacting GTPase EADGSS#PVVRPVR ....[STIP.... 404
Sspon.04G0015290-2B NSP (nuclear shuttle protein)-interacting GTPase YFEVVDDRS#GK ....[ST]G.... 369
Sspon.04G0015310-1A death-inducer obliterator 1-like LES#PGHTAVPNSDLTEPR | ... [STIP.... 220
Sspon.04G0015360-2B peptidyl-prolyl cis-trans isomerase CYP95 isoform X1 ASS#QVSHEENLAAVAALK - 273
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Sspon.04G0015360-2B peptidyl-prolyl cis-trans isomerase CYP95 isoform X1 GLVSYGDGS#PDS#AGK | ... [STIP 753
Sspon.04G0015440-2B nuclear pore complex protein NUP205 AMTALS#PYGPPR ....[STIP.... 328
Sspon.04G0015530-2B SWR1-complex protein 4 ESSFTEAPST#PKR ..P[STIP.... 79
Sspon.04G0015530-2B SWR1-complex protein 4 FIDAPPS#PPQSK ...P.[STIP.... 122
Sspon.04G0015590-2B Sec14p-like phosphatidylinositol transfer family protein MGS#LHVSIPEPDPDDAK - 229
Sspon.04G0016190-3C protein FLX-like 2 TTPTGLADPLSGS#PGGTGLR | ... [STIP 310
Serine/threonine protein phosphatase 2A regulatory subunit

Sspon.04G0016230-2C B"alpha RPS#SLGAGPPNR L.R..[ST]..... 106
Sspon.04G0016570-2B PH domain-containing protein DDB_G0287875 EKQTFAS#DSEEENVK | ... [STID.E.. 118
Sspon.04G0016580-1P PTI1-like tyrosine-protein kinase At3g15890 ADAIEEAVDS#SETVPSAR - 274
Sspon.04G0016580-3C PTI1-like tyrosine-protein kinase At3g15890 ADAIEEATDS#SETVPSAR - 363
Sspon.04G0016930-3C Protein RRC1 FGES#PNGDELDVSR | ... [STIP 289
Sspon.04G0017040-3C protein CYPRO4 YSVSDS#PEAPLVVATPMK | .. [STIP 626
Sspon.04G0017040-3C protein CYPRO4 EDLDLSDS#DSEDAESR | ... [STID.E 15
Sspon.04G0017040-3C protein CYPRO4 EDLDLS#DSDSEDAESR | ... [STID.D 13
Sspon.04G0017040-3C protein CYPRO4 EDLDLSDSDS#EDAESR ....D[ST].D. 17
Sspon.04G0017770-1P Zinc finger CCCH domain-containing protein 40 KRPIS#LPT#SEEAK R..[ST]..... 313
Sspon.04G0017770-1P Zinc finger CCCH domain-containing protein 40 EQGSIGITANEDPYNANEMS#PSDQR | ... [STIP 292
Sspon.04G0017770-1P Zinc finger CCCH domain-containing protein 40 KRPIS#LPTS#EEAK R..[ST]..... 314
Sspon.04G0017770-1P Zinc finger CCCH domain-containing protein 40 RHS#PRYS#PER | .. [STIP.R 93
Sspon.04G0017770-1P Zinc finger CCCH domain-containing protein 40 GGS#PDASGPPPFR | ... [STIP 13
Sspon.04G0018460-3D 26S proteasome non-ATPase regulatory subunit 2 homolog A KDDDLS#EEDLALK | ... [STIE.D 41

Sspon.04G0018470-2B eukaryotic initiation factor 4A-3 VHACVGGTS#VR - 144
Sspon.04G0018470-2B eukaryotic initiation factor 4A-3 VHACVGGT#SVR - 143
Sspon.04G0018480-1A splicing factor 3B subunit 1 TSSDWDAPDAT#PGIGR | ... [STIP 226
Sspon.04G0018840-1P DNA polymerase V family DGDDSDDS#DGMDDDAMFR | ... [STID 582
Sspon.04G0018870-3P Mitogen-activated protein kinase 17 TTVS#PPRSEDADMNDVK | ... [STIP.R 507
Sspon.04G0018990-1P titin homolog isoform X1 VSNEQPHGS#DQEEAELDQSNR | ... [STID.E 90
Sspon.04G0019230-2C beta-amylase 8 isoform X2 GFASAPASAAGGS#PR | ... [STIP.R 35
Sspon.04G0019250-3D predicted protein DDADHPDS#PSSAAAAAELPHDR ...P.[STIP.. 23
Sspon.04G0019310-3C patellin-6 SPTH#TTPSPAPVAAPASK - 4

Sspon.04G0019310-3C patellin-6 SPTTTPS#PAPVAAPASK | ... [STIP 8

Sspon.04G0019310-3C patellin-6 SH#PTTTPSPAPVAAPASK | .. [STIP. 2

Sspon.04G0019500-1A unnamed protein product GSTDAIS#GDEDAWR | ... [ST]G.E 78
Sspon.04G0019890-4D putative arginine/serine-rich splicing factor ERGS#DYGR | ... [STIP 206
Sspon.04G0019930-3D eukaryotic translation initiation factor 3 subunit 1 alpha, 35kDa QQASTS#AEEPDEPPLS#PTSEK ...P.[ST]P.... 76
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Sspon.04G0019930-3D eukaryotic translation initiation factor 3 subunit 1 alpha, 35kDa QQASTSAEEPDEPPLS#PTSEK ..P[STIP.... 86
Sspon.04G0019930-3D eukaryotic translation initiation factor 3 subunit 1 alpha, 35kDa MEDWDS#EDFQPVAPVVK ....D[ST].D... 6
Sspon.04G0020310-1A autophagy protein 5 SSQEAEQALAS#PR | ... [STIP 265
Sspon.04G0020470-3D brahma1 DGPTHS#EEEDDWLETEKK | ... [STIE.E 987
Sspon.04G0020470-3D brahma1 EIDDEDLEES#DEDSEER | ... [STID.D 1370
Sspon.04G0020710-3D protein KINESIN LIGHT CHAIN-RELATED 1 SLENLFVTNS#QR - 598
Sspon.04G0020710-3D protein KINESIN LIGHT CHAIN-RELATED 1 RLS#SPLPR R.[ST]..... 22
Sspon.04G0020710-3D protein KINESIN LIGHT CHAIN-RELATED 1 RLSS#PLPR | .. [STIP 23
Sspon.04G0020710-3D protein KINESIN LIGHT CHAIN-RELATED 1 PGLAASDNS#PPSAAPPPR [STIP 10
Sspon.04G0021070-1A Extra-large guanine nucleotide-binding protein 3 SPMS#EPYIDNPEAHS#QPLTK - 637
Sspon.04G0021070-1A Extra-large guanine nucleotide-binding protein 3 EFEEMS#EQYVAVTK - 176
Sspon.04G0021120-1A ribosomal S subunit EAAADEGFWEPTDS#DSDEDDER | ... [STID.D.. 131
Sspon.04G0021120-1A ribosomal S subunit EAAADEGFWEPTDSDS#DEDDER | ... [STID.D.. 133
Sspon.04G0021120-1A ribosomal S subunit EAAADEGFWEPT#DSDSDEDDER | ... [STID.D.. 129
Sspon.04G0021340-2B Luminal-binding protein 2 SGGAPGGDS#EGGVDDDHDEL - 650
Sspon.04G0021430-1P ARM repeat superfamily protein EVPSLGSAS#PLQEQNQK | ... [STIP 1155
Sspon.04G0021430-1P ARM repeat superfamily protein APFGHS#PVDPR | ... [STIP 312
Sspon.04G0021470-2D probable cytosolic oligopeptidase A GREPS#PEPLLR | ... [STIP 253
Sspon.04G0021550-2C putative phosphoinositide phosphatase SAC9 MKS#YLDR R..[ST]..... 1429
Sspon.04G0021550-2C putative phosphoinositide phosphatase SAC9 S#FGNSSMPGNDSHGIDGSYTK | ... [STIF... 866
Sspon.04G0021690-2C DEAD-box ATP-dependent RNA helicase 48-like FGASSEEDS#EIDESGDTGAIR | ... [STIE.D 241
Sspon.04G0022140-2C SNW/SKI-interacting protein IATADSQAT#SDDEEEQKK | ... [ST]..D 143
Sspon.04G0022140-2C SNW/SKI-interacting protein ASGS#PPVPVMHS#PPR | ... [STIP.R 236
Sspon.04G0022140-2C SNW/SKIl-interacting protein IATADSQATS#DDEEEQKKIEETTER | ... [STID.E 144
Sspon.04G0022560-1B nuclear-pore anchor AAVEPDQSPITQSGAADASPS#R - 1843
Sspon.04G0022560-1B nuclear-pore anchor AAVEPDQSPITQSGAADAS#PSR | ... [STIP.R.. 1841
Sspon.04G0022560-1B nuclear-pore anchor DMEESSS#PFR | ... [STIP.R.. 1523
Sspon.04G0022560-1B nuclear-pore anchor TADAS#PAREPS#PNPVQAGATSR | ... [STIP.R.. 1849
Sspon.04G0022560-1B nuclear-pore anchor AAVEPDQS#PITQSGAADASPSR .....[STIP.... 1830
Sspon.04G0022560-1B nuclear-pore anchor SDVDMS#EIEGETTAER | ... [STIE.E 1812
Sspon.04G0022830-1B ADP-ribosylation factor GTPase-activating protein AGD12 SVDSNFSSTS#R | ... [ST]..D 164
Sspon.04G0024070-2D UPF0614 C140rf102-like protein SGSIHSGDAPS#GEDNDQLSR | ... [ST]..D 540
Sspon.04G0024300-3D probable metal-nicotianamine transporter YSL14 APHTTAAGGGGSGGGGEDEVSEAAAASHPALR | ... [STIP 28
Sspon.04G0024860-1P cyclin-dependent kinase G-2 KKS#VS#PADPSVAGQWK | ... [STIP 243
Sspon.04G0024860-1P cyclin-dependent kinase G-2 YLKS#PDPLEEQR | ... [STIP 669
Sspon.04G0024970-1B phosphoinositide binding DLGWS#DADLRDETK | ... [STID.D 274
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Sspon.04G0025320-3D nucleic acid binding protein LEYEEGELSEQAEAS#PPK | ... [STIP 158
Sspon.04G0025590-2D skin secretory protein xP2-like ADVLPVAAAEVDQADVS#R - 53
Sspon.04G0025740-3D copper transport protein ATX1-like VAMS#CEGCAGAVR - 13
Sspon.04G0026410-1B autophagy-related protein 101 isoform X1 VLNSGHPYS#L - 212
Sspon.04G0026550-1P Tyrosine specific protein phosphatase-like RPPQAAANNADSSEADSES#DTDVQAFQMR | ... [STID.D 65
Sspon.04G0026550-1P Tyrosine specific protein phosphatase-like RPPQAAANNADSSEADS#ESDTDVQAFQMR | ... [STIE.D 63
Sspon.04G0026610-2C Guanylate-binding family protein SH#ENTTPLKPVQTEDGGS#VHMR R..[ST]..... 546
Sspon.04G0026610-2C Guanylate-binding family protein LDS#IQDMDIDPPER R..[ST]..... 528
Sspon.04G0026610-2C Guanylate-binding family protein LDSIQDMDIDPPERS#R - 540
Sspon.04G0026620-1B guanylate-binding protein 7-like WIPAS#ASSPR - 43
Sspon.04G0026620-1B guanylate-binding protein 7-like RGDAS#PSSSSAAAGATGTPR | ... [STIP 21

Sspon.04G0026660-1B -—-NA--- PGS#WRASPTPAPR R..[ST]..... 148
Sspon.04G0026930-2D predicted protein AYS#LGAGAGSGTASR R..[ST]..... 14
Sspon.04G0026980-2D zinc finger CCCH domain-containing protein 15 RPAAPAGS#DDDDDDGGSGALAAAR | ... [ST]D.D 39
Sspon.04G0027210-1B T-complex protein 1 subunit gamma QPQIET#EGDADNEQMIPE | ... [STIE.D 203
Sspon.04G0027390-2C KH domain-containing protein KYDDPS#PPPR | ... [STIP 16
Sspon.04G0027410-1B pre-mRNA-splicing factor CWC22 homolog SRAS#PPDSDLR | ... [STIP 54
Sspon.04G0027410-1B pre-mRNA-splicing factor CWC22 homolog DRVS#DDEKEEGR | ... [STID.E 113
Sspon.04G0027410-1B pre-mRNA-splicing factor CWC22 homolog DRVS#DGEDGVER | ... [STID.E 97
Sspon.04G0027790-1T 26S proteasome regulatory subunit 8 homolog A ATVAMDISKPTPAAS#GDEAAAAAK | ... [STIG.E 16
Sspon.04G0027870-1B Protein WVD2-like 5 STPETEENATTDQPARLS#FEEK | ... [ST]F. 300
Sspon.04G0029120-2C CASP-like protein 4A1 APS#PHVQFR [STIP 159
Sspon.04G0029480-1B uncharacterized protein LOC110432670 LPCYAAGYAVGS#S#LR - 701
Sspon.04G0029790-2C serine/threonine-protein kinase Cx32 VAEDFRPSS#PGTTMTSK ...P.[STIP.... 19
Sspon.04G0030220-3D trihelix transcription factor GTL1-like QAS#SELLDAVVK - 664
Sspon.04G0030220-3D trihelix transcription factor GTL1-like AGDDQDDEVDS#HGHDDE - 736
Sspon.04G0030220-3D trihelix transcription factor GTL1-like VATHPES#PAPAAAANYFK ...P.[STIP.... 287
Sspon.04G0030340-1P Heat shock 70 kDa protein 8 AEQFYTVASDS#ETTGEDK - 12
Sspon.04G0030340-1P Heat shock 70 kDa protein 8 AEQFYTVAS#DSETTGEDK | ... [STID.E 10
Sspon.04G0030600-1P probable serine/threonine-protein kinase PBL19 TQYPS#FTDRPSNLR | ... [STIF. 126
Sspon.04G0030800-2D transcriptional corepressor LEUNIG_HOMOLOG isoform X1 DGQPAGTDGCISSPLQSSS#PK [STIP 346
Sspon.04G0030940-1P Octicosapeptide/Phox/Bem1p family protein QESVFAQQSSS#PPQAK - 218
Sspon.04G0030940-1P Octicosapeptide/Phox/Bem1p family protein NDERHPNPNAGDHVAVS#PVVS#PAK | ... [STIP 314
Sspon.04G0030940-2P Octicosapeptide/Phox/Bem1p family protein HPNPNANAGDHVAVS#PVVS#PAK | ... [STIP 317
Sspon.04G0031800-1C protein indeterminate-domain 5, chloroplastic-like NLPADPDAEVIALS#PK | ... [STIP 80
Sspon.04G0031850-2D Pseudouridine synthase family protein MSSSS#DPEADAEPTSASAAVEGADPAQR | ... [STID.E 22
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Sspon.04G0032300-1T nuclear cap-binding protein subunit 2 EKGDS#DEEEDDYDKR | ... [STID.E 207
Sspon.04G0033010-2D MACPF domain-containing protein TEWTNAPAAS#QK - 504
probable pre-mRNA-splicing factor ATP-dependent RNA helicase

Sspon.04G0033150-1C DEAHS5 FSIDMS#PVK | ... [STIP 457
Sspon.04G0033450-1C uncharacterized protein LOC103627005 FDDFPARAS#LER - 562
Sspon.04G0033450-1C uncharacterized protein LOC103627005 CNT#FGSMEFENLNK L.R..[ST]..... 532
Sspon.04G0033500-1C protein starmaker ESFRHDS#DSDGLSR | ... [STID.D 560
Sspon.04G0033500-1C protein starmaker HDS#ESDTDIDYR R..[ST]..... 506
Sspon.04G0033500-1C protein starmaker KKGDVES#DVES#GELVPGK | ... [STID.E 174
Sspon.04G0033500-1C protein starmaker DALEEQGYT#DGEIEER | ... [STID.E 91
Sspon.04G0033660-1C RNA-binding (RRM/RBD/RNP motifs) family protein DLSS#SSDDLQNDGK | ... [ST]..D 204
Sspon.04G0033660-1C RNA-binding (RRM/RBD/RNP motifs) family protein DLS#SSSDDLQNDGK R..[ST]..... 203
Sspon.04G0033660-1C RNA-binding (RRM/RBD/RNP motifs) family protein AAEMHNMDS#DNDKDR | ... [STID.D 179
Sspon.04G0035020-2P zinc finger CCCH domain-containing protein 19-like EPS#AGSGVIVGAADDDAQQSFK R..[ST]..... 254
Sspon.04G0035160-1D P-loop NTPase domain-containing protein LPA1 homolog 1 S#NSSIPFELYK - 57
Sspon.04G0035160-1D P-loop NTPase domain-containing protein LPA1 homolog 1 SNS#SIPFELYK L.R..[ST]..... 59
Sspon.04G0036150-1D predicted protein AAHGS#LPVK - 84
Sspon.04G0037990-1D Protein transport protein SEC16B-like protein S#VSEPDFGR - 847
Sspon.05G0000020-1A DDB1- and CUL4-associated factor homolog 1 AGDSLPECEMTPLS#PTSGLR P.[STIP.. 510
Sspon.05G0000020-1A DDB1- and CUL4-associated factor homolog 1 ALS#PHPISGSR | ... [STIP 1403
Sspon.05G0000380-1P FT-interacting protein 1-like MYS#AASQQPMDYALK R.[ST]..... 230
Sspon.05G0000690-2D stem-specific protein TSJT1 VGS#ATNWAAAWDDAI R..[ST]..... 251
Sspon.05G0000690-2D stem-specific protein TSJT1 QVAHAPQELNS#PR | ... [STIP 18
Sspon.05G0000690-2D stem-specific protein TSJT1 VDS#EGAMCGATFK R.[ST]..... 226
Sspon.05G0001280-2D Trypsin family protein DGSAISTDQPNENMEELNLMS#PMR | ... [STIP.R 521
Sspon.05G0001290-1A uncharacterized protein LOC8082584 SSLS#MQSLSSR - 252
Sspon.05G0001490-1A Ubiquitin carboxyl-terminal hydrolase 3 ALPSS#PSASAPSSAGER P.[STIP.. 6
Sspon.05G0001670-2C RNA recognition water-stress protein1 RQPS#PLLPQQPVVEEK | ... [STIP 65
Sspon.05G0001710-1A protein IQ-DOMAIN 32 SDSSALEAPASVPDES#PKMEMR | ... [STIP 445
Sspon.05G0001710-1A protein IQ-DOMAIN 32 SNS#SSHLDGVSK R..[ST]..... 560
Sspon.05G0001710-1A protein IQ-DOMAIN 32 FEELSTNS#IVSR - 553
Sspon.05G0001710-1A protein IQ-DOMAIN 32 SLASPGSES#VGR - 768
Sspon.05G0001710-1A protein IQ-DOMAIN 32 FEELSTNS#IVS#R - 556
Sspon.05G0001710-1A protein IQ-DOMAIN 32 ITES#PTDEPAEK | ... [STIP 160
Sspon.05G0001710-1A protein IQ-DOMAIN 32 ILVCAGSGSDPAAGS#DADADDHPDENK | ... [STID.D 25
Sspon.05G0001910-3D NADPH--cytochrome P450 reductase DEDDTTGAST#PYTAAIPEYR | ... [STIP 243
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Sspon.05G0001970-3D Plasma membrane ATPase GLDIDTIQQNYT#V - 594
Sspon.05G0002010-1A putative glucose-6-phosphate 1-epimerase LELSAVPSSYYS#GQLDPDR - 286
Sspon.05G0002010-1A putative glucose-6-phosphate 1-epimerase SASASS#PPAGEENRQEAAPVR | ... [STIP 7
Sspon.05G0002130-2D MAP3K epsilon protein kinase 1 HVS#GQLDYVR R..[ST]..... 859
Sspon.05G0002130-2D MAP3K epsilon protein kinase 1 S#GQLDPSVLESCK R..[ST]..... 744
Sspon.05G0002250-2D CDT1-like protein a chloroplastic SFEEDS#PVFFTDK | ... [STIP 497
Sspon.05G0002650-2D myosin heavy chain, skeletal muscle EAHNDEDDGTGS#DGFELIDVK | ... [STID 55
Sspon.05G0002790-2C gamma-soluble NSF attachment protein KADDGEES#LDEDDLT - 155
Sspon.05G0002810-3D putative serine/threonine-protein kinase S#FTTTEPFSSSETPTQSST | ... [STIF. 367
Sspon.05G0002890-2B SIT4 phosphatase-associated family protein GRDS#DDEDFRDR | ... [STID.E 493
Sspon.05G0003230-1A hypothetical protein EJB05 36460 EEISTFYDSEDS#ADDR ....D[ST].D... 31
Sspon.05G0003230-1A hypothetical protein EJB05 36460 EEISTFYDS#EDSADDR ...D[STI].D... 28
Sspon.05G0003670-3C gamma-tubulin complex component 2 SFS#LDSFSR - 40
Sspon.05G0003670-3C gamma-tubulin complex component 2 SFSLDS#FSR | ... [ST]F. 43
Sspon.05G0004270-2B pentatricopeptide repeat-containing protein At4g38150-like SSNTNSPVGFDWS#DDDADSSSHPPPSTAK | ... [ST]D.D 46
Sspon.05G0004320-1A Putative WEB family protein chloroplastic EGDNEKGDT#EDEDEPVVVVWSK | .. [STIE.E 16
Sspon.05G0004340-3D uncharacterized protein LOC8060469 TLDSLLDENGQDS#ESDETGLQR | ... [STIE.D 42
Sspon.05G0004360-3C Late embryogenesis abundant protein 18 HGAGAAVDPAYPSAGSTYPAS#GK | ... [STIG 96
Sspon.05G0004600-2B calcium-dependent protein kinase 13 NSLNIS#MR | ... [ST]..D 496
Sspon.05G0004600-2B calcium-dependent protein kinase 13 NS#LNISMR - 492
Sspon.05G0004600-2B calcium-dependent protein kinase 13 HDSDYSATSAVAADDS#PR | ... [STIP 40
Sspon.05G0005190-1A protein argonaute 1B isoform X2 FYMEPDT#SDSGSMASGAR ....D[ST].D... 1036
Sspon.05G0005190-1A protein argonaute 1B isoform X2 FYMEPDTS#DSGSMASGAR ....[STID.... 1037
Sspon.05G0005220-2B Transducin/WD40 repeat-like superfamily protein EDSSFVVKS#PK | ... [STIP 423
Sspon.05G0005240-4D HMG1 protein AAKS#EVEDDDEQDGNEDEE | ... [STIE.E 103
Sspon.05G0005600-3D phospholipid-hydroperoxide glutathione peroxidase AAASS#ATSVHDFTVK - 6
Sspon.05G0005950-3D DNAJ heat shock N-terminal domain-containing protein SVS#PNREEPPQANFDVQNK | ... [STIP.R.. 79
Sspon.05G0006060-2B subtilisin-like protease SBT2.5 AVGAPCPLPPS#PR ..P[STIP.... 212
Sspon.05G0006110-1A trihelix transcription factor GTL1-like isoform X1 QQQPPPPPS#PQATPQSK ...P.[STIP.... 430
Sspon.05G0006120-1P probable serine/threonine-protein kinase PBL19 TGSLGETS#PPEEVSGKPTTEDVAVASAR | ... [STIP 412
Sspon.05G0006230-1A required to maintain repression 2 YEAPLVSSS#DGECVS#DPSPGR | ... [STID.E 67
Sspon.05G0006790-1A probable sphingolipid transporter spinster homolog 2 GGS#PVAAVQDASDDADAR | ... [STIP 4
Sspon.05G0007230-2B Peroxygenase 2 ALAAPDIYHPDGTT#DDEHR | ... [STID.E 106
Sspon.05G0007450-1T CLIP-associated protein STS#LDLGVDPPSSR R..[ST]..... 151
Sspon.05G0007450-1T CLIP-associated protein SLESVLS#SSK - 121
Sspon.05G0007660-2B enolase-phosphatase E1 QKQELTS#GDEQTPDSSK | ... [STIG.E 366
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Sspon.05G0007660-2B enolase-phosphatase E1 DNETLVASELS#PETNDGDKK | ... [STIP 450
Sspon.05G0007660-2B enolase-phosphatase E1 LQKEDAVS#DKDT#DEDISLK | ... [STID.D 563
Sspon.05G0007860-3D la protein 1 T#VAASPLPYNVK - 156
Sspon.05G0008060-2B uncharacterized protein LOC8060177 isoform X2 KIDFDAVS#DSDKE | ... [STID.D 153
Sspon.05G0008220-1A probable inactive receptor kinase At1g27190 GAS#ESGGGEDGSWWTER R..[ST]..... 273
Sspon.05G0008290-2B malate synthase, glyoxysomal AASTTAAPS#PCYDAPEGVDVR | ... [STIP 10
Sspon.05G0008360-3C glucose-6-phosphate 1-dehydrogenase, cytoplasmic isoform-like RNS#FNSLSR R..[ST]..... 13
Sspon.05G0008480-4D Programmed cell death protein 4 AAEEGAMS#PTR | ... [STIP.R 9

Sspon.05G0008690-1A Nuclear pore complex protein NUP98A VPFFADDEES#PTPK ....[STIP 618
Sspon.05G0008970-1T plant intracellular Ras-group-related LRR protein 3 APTSSEFDIEQPPVHTPS#PR | .. [STIP 44
Sspon.05G0008970-1T plant intracellular Ras-group-related LRR protein 3 T#APSS#PSAGEFELVER ...P.[STIP 51

Sspon.05G0008970-1T plant intracellular Ras-group-related LRR protein 3 IPTH#LAKPNK - 20
Sspon.05G0008970-2B plant intracellular Ras-group-related LRR protein 3 APTSSEFDIEQPPPVHTPS#PR | ... [STIP 45
Sspon.05G0008970-2B plant intracellular Ras-group-related LRR protein 3 TTPSS#PSAGEFELVER ...P.[STIP 52
Sspon.05G0009330-3C WPP domain-interacting protein 2 SEDRQS#EEVQSAYK - 218
Sspon.05G0009480-1A protection of telomeres protein 1b-like LLGNPEQEDS#EEGAPLTR - 435
Sspon.05G0009690-2B Sterile alpha motif (SAM) domain-containing protein SDVS#PPIAYDQIR | ... [STIP 156
Sspon.05G0009700-2B RING/U-box superfamily protein QAS#FPASIGNR | ... [STIF. 243
Sspon.05G0010420-2C uncharacterized protein LOC8073381 DASSS#PVLGDTEDIASK | ... [STIP 511
Sspon.05G0010420-2C uncharacterized protein LOC8073381 SLHPLQGS#FTDR | ... [STIF. 406
Sspon.05G0010950-1A nuclear speckle splicing regulatory protein 1-like SDNKPEDTNTSSLGAEAS#EPSPK - 222
Sspon.05G0010950-1A nuclear speckle splicing regulatory protein 1-like SDNKPEDTNTSSLGAEASEPS#PK | ... [STIP.R 225
Sspon.05G0010970-1P OSJNBa0006B20.20-like protein GGDFDLES#GSPR | ... [STIG 27
Sspon.05G0010970-1P OSJNBa0006B20.20-like protein GGDFDLESGS#PR | ... [STIP 29
Sspon.05G0011000-1T Zinc finger CCCH domain-containing protein 28 RLS#PSASPT#R | ... [STIP 44
Sspon.05G0011000-1T Zinc finger CCCH domain-containing protein 28 RLS#PSAS#PTR | ... [STIP.R 42
Sspon.05G0011350-3C predicted protein TDSEVTSSMAAS#SPPR - 26
Sspon.05G0011350-3C predicted protein TDSEVTSSMAASS#PPR | ... [STIP.R 27
Sspon.05G0011350-3C predicted protein AAYYVQS#PSHDDGDNK | ... [STIP 37
Sspon.05G0011350-3C predicted protein TAASSFHSS#PAAS#PPR | ... [STIP.R 55
Sspon.05G0011520-3C exocyst complex component SEC5A LITDASVSS#PISR | ... [STIP 209
Sspon.05G0011520-3C exocyst complex component SEC5A LITDASVS#SPISR - 208
Sspon.05G0011520-3C exocyst complex component SEC5A SLEVDS#AIGDS#PR | ... [STIP 496
Sspon.05G0011520-3C exocyst complex component SEC5A RAAS#RDDGDFDDEEPK R..[ST]..... 117
Sspon.05G0011520-3C exocyst complex component SEC5A SLEVDSAIGDS#R | ... [STIP 501
Sspon.05G0011660-2D VQ motif family protein APVIIYDAS#PK [STIP 111
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Sspon.05G0012490-2D hypothetical protein ZEAMMB73_Zm00001d003914 AWIGMEVEAGT#DAT#R | ... [STID 84
Sspon.05G0012530-1P zinc finger CCCH domain-containing protein 27 QQS#DDNTEEQHPGPPLR R..[ST]..... 65
Sspon.05G0013010-4D SNF1-related protein kinase regulatory subunit gamma-1 VEDLWEVAEPQLS#PSEK .[STIP 27
Sspon.05G0013010-4D SNF1-related protein kinase regulatory subunit gamma-1 LGS#FTFR R..[ST]..... 135
Sspon.05G0013010-4D SNF1-related protein kinase regulatory subunit gamma-1 MES#PRS#PEAEIGHR P.[STIP.. 3

Sspon.05G0013020-3C Exocyst complex component EXO70A1 ILS#GFDHR R..[ST]..... 60
Sspon.05G0013160-4D Sterile alpha motif (SAM) domain-containing protein RSS#QQGFTSTR L.R..[ST]..... 77
Sspon.05G0013170-1T TBC1 domain family member 13 DGDAS#DDEDDEGAGAGAPSR | ... [STID.E 71

Sspon.05G0013190-1A eukaryotic translation initiation factor 3 subunit H ELEPES#PVTQCDFDR ...P.[STIP.. 119
Sspon.05G0014050-1A Pumilio homolog 3 SGS#APPTMEGAAAAAVAAER R..[ST]..... 31

Sspon.05G0014330-3C phosphoglycerate mutase family protein MDMEDASGSSSS#PAILR | ... [STIP 12
Sspon.05G0014350-2P AT-rich interactive domain-containing protein 2 NIDS#DDDEETEFR | .. [STID.D 471
Sspon.05G0015270-1A uncharacterized RNA-binding protein C17H9.04c LAS#EELANDWDNKR R..[ST]..... 230
Sspon.05G0015390-1A phosphoglycerate mutase-like protein 1 IPS#GIDLPSDDVAADK | ... [ST]..D 170
Sspon.05G0015400-2B Phosphoglycerate mutase-like protein SMLGSYS#PR | ... [STIP 195
Sspon.05G0016000-2B phosphatidylinositol 4-kinase beta 1 SLS#FGPEESPR R..[ST]..... 11

Sspon.05G0016410-4D Serine/threonine-protein kinase-like protein CCR4 ALAACGAAPLS#R - 771
Sspon.05G0016710-4D disease resistance protein RPP13 VPPLGPHGDEAGGSAGGS#R - 427
Sspon.05G0016710-4D disease resistance protein RPP13 VPPLGPHGDEAGGS#AGGSR - 423
Sspon.05G0016820-2C probable sucrose-phosphate synthase 5 LLAEAGGQGAAAYS#PTR | ... [STIP.R.. 60
Sspon.05G0016820-2C probable sucrose-phosphate synthase 5 EAAEELS#VSEGETTK - 142
Sspon.05G0016820-2C probable sucrose-phosphate synthase 5 EAAEELSVS#EGETTK | ... [STIE.E.. 144
Sspon.05G0016820-2C probable sucrose-phosphate synthase 5 IVS#DDEDDDGKDDR | ... [STID.E.. 172
Sspon.05G0016920-3C zinc-finger homeodomain protein 4 isoform X2 GGPGS#PLPLKLE ...P.[STIP.... 426
Sspon.05G0018450-2D CBS domain-containing protein CBSCBSPB3 AASKPAS#PHQLTGER ...P.[STIP.... 50
Sspon.05G0018840-4D autophagy-related protein 13b DYVGS#PTTDFLR ... [STIP.... 251
Sspon.05G0018860-3C ATP binding protein FQDGGGAMTHAETGTYR - 184
Sspon.05G0018860-3C ATP binding protein S#VPFLAQDCETDIDTR - 14
Sspon.05G0018880-1P transcription factor VIP1 SGS#MDGATS#EGESALSGGLPDYAK R..[ST]..... 138
Sspon.05G0019380-1P rho GTPase-activating protein 4-like YLANADSDVLPGS#GSPER | ... [STIG 43
Sspon.05G0019380-1P rho GTPase-activating protein 4-like YLANADSDVLPGSGS#PER | ... [STIP.R 45
Sspon.05G0019540-2B IQ domain-containing protein IQM3 TH#LSGGLQSPR - 346
Sspon.05G0020280-3D ARM repeat superfamily protein AEPS#ASSAAPAAEQTDAER - 5

Sspon.05G0020310-4D probable auxin efflux carrier component 1b VDS#DVVS#LAR R..[ST]..... 190
Sspon.05G0020320-1A Protein kinase superfamily protein MEDQS#PDHISVGSAPK | ... [STIP 5

Sspon.05G0021250-2B proteoglycan 4-like PS#S#AAVFEEER - 121

205



Sspon.05G0021380-4D double-stranded RNA-binding protein 8-like AVQPES#PRDPAK ...P.[STIP.... 276
Sspon.05G0021500-1A mRNA turnover protein 4 homolog EGLMHLGADDSS# - 187
Sspon.05G0021500-1A mRNA turnover protein 4 homolog EGLMHLGADDS#S - 186
Sspon.05G0021610-2B protein DWARF 53 NNQASLYSSS#FSK | ... [STIF. 948
Sspon.05G0022030-1B protein KAKU4 LWNYGS#NSR - 287
Sspon.05G0022390-2D ABC transporter B family member 19 NLSYQYS#TGADGR - 661
Sspon.05G0022390-2D ABC transporter B family member 19 TVYSFVGES#K - 256
Sspon.05G0022710-1B double strand break repair nuclease MRE11A SFTAQSSLNSFS#DDEDTR | ... [STID.E 420
Sspon.05G0023300-1B Protein SPATULA S#AEFHNFSER R..[ST]..... 32
Sspon.05G0023810-1B Protein CTR9-like protein AWSHESEDDEPVK R..[ST]..... 240
Sspon.05G0023810-1B Protein CTR9-like protein KPAAPPS#PGADGLS#E P.[STIP.. 256
Sspon.05G0024290-1B autophagy-related protein 13a RGDMGAAGALES#PSESSR | ... [STIP 342
pentatricopeptide repeat-containing protein At1g77360,

Sspon.05G0024480-1B mitochondrial MIAAAEKS#PEREEESNPR | ... [STIP.R 8

Sspon.05G0024490-1B senescence regulator AAS#MSVHEGIGR R..[ST]..... 153
Sspon.05G0025200-1B uncharacterized protein LOC8072320 isoform X2 DSMDS#EGQEVQLASQR - 580
Sspon.05G0025270-1P 18S pre-ribosomal assembly protein gar2-related TDS#FSDLVNR | ... [STIF. 229
Sspon.05G0025290-2C L10-interacting MYB domain-containing protein ADEQAQS#SSCVELQR - 168
Sspon.05G0025570-1T peptidyl-prolyl cis-trans isomerase FKBP53 NPPTESLES#EDEDGFPVSFSESK | ... [STIE.E.. 217
Sspon.05G0025670-1P mitogen-activated protein kinase kinase kinase 3 isoform X2 ANMSTPVS#PCSS#PLR ...P.[STIP.... 632
Sspon.05G0025670-1P mitogen-activated protein kinase kinase kinase 3 isoform X2 FMSCS#MPR - 166
Sspon.05G0025670-1P mitogen-activated protein kinase kinase kinase 3 isoform X2 LQSLNIS#PK | ... [STIP.R.. 694
Sspon.05G0025850-2C Ubiquitin carboxyl-terminal hydrolase MINDY-3 MSLQGS#PPAQPEPK .....[STIP.... 21

Sspon.05G0027560-1T Sterol 3-beta-glucosyltransferase UGT80A2 SGDS#PLAAPSSSSADDR | ... [STIP 33
Sspon.05G0027600-3D serine/arginine-rich splicing factor RS31 DDGEGSDRYDS#PR | .. [STIP.R 175
Sspon.05G0027600-3D serine/arginine-rich splicing factor RS31 PAS#PVYGSYDRS#PVRDR ...P.[STIP.... 213
Sspon.05G0027600-3D serine/arginine-rich splicing factor RS31 PAS#PVYGSYDRSPVRDR ...P[STIP.... 204
Sspon.05G0027600-3D serine/arginine-rich splicing factor RS31 RGDS#PVYR | .. [STIP 188
Sspon.05G0027810-2C Heat shock protein Hsp90 family TVEKEIS#DDEDEEDGKEK | ... [STID.E 230
Sspon.05G0029580-2C putative LOV domain-containing protein RKS#QESGDVLSGEVPGK - 265
Sspon.05G0029580-2C putative LOV domain-containing protein ALPRVS#EELR - 113
Sspon.05G0029760-2C predicted protein SLS#WSVSR R..[ST]..... 302
Sspon.05G0030790-2D Homeobox-leucine zipper protein ROC2 SGS#ENVDGVSVDDQDPNQRPSK - 87
Sspon.05G0030930-1P OSJNBa0008M17.14-like protein FLSGPTS#PTK P.[STIP.... 230
Sspon.05G0031010-1P uncharacterized protein LOC8063953 GASSASAMDVEMS#DEGNNR | ... [STID 73
Sspon.05G0031030-1C putative potassium transporter 15 KAPS#LEWR - 18
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Sspon.05G0031190-1C DNA ligase 4 LNTVEEKPDS#PFQR ..P.[ST]P.... 173
calcium-transporting ATPase 5, plasma membrane-type isoform
Sspon.05G0031260-2D X1 QAALVLNAS#R - 56
Sspon.05G0031510-2D protein FATTY ACID EXPORT 7 EEPELGGGGS#GGDDGAGGSGGGSDPR | ... [ST]..D 66
Sspon.05G0033620-2D RPM1-interacting protein 4 VRDDRLS#PTSSAR | ... [STIP 205
Sspon.05G0036910-1P 6, 7-dimethyl-8-ribityllumazine synthase LMGSLTS#NEGLR - 69
Sspon.05G0037470-1D Ubiquitin-specific protease family C19-related protein SNYSGSLSSS#VPGAGGSAR - 101
Sspon.05G0037470-1D Ubiquitin-specific protease family C19-related protein SNYSGSLSS#SVPGAGGSAR - 100
Sspon.05G0037470-1D Ubiquitin-specific protease family C19-related protein SNYS#GSLSSSVPGAGGS#AR | ... [STIG 95
Sspon.05G0037470-1D Ubiquitin-specific protease family C19-related protein RSS#GPQS#GGVTPMAR | ... [STIG 129
Sspon.05G0037470-1D Ubiquitin-specific protease family C19-related protein NTS#FGGAASNSGPVSNAGGR R..[ST]..... 74
Sspon.05G0037470-1D Ubiquitin-specific protease family C19-related protein NTSFGGAASNS#GPVSNAGGR | ... [STIG 82
Sspon.05G0037470-1D Ubiquitin-specific protease family C19-related protein KVS#GPLDSAAS#MK R..[ST]..... 185
Sspon.05G0037670-1D Aquaporin PIP1-2 LGANKFS#ER - 16
probable leucine-rich repeat receptor-like protein kinase

Sspon.05G0039170-1D At5g49770 TDPFASWGVS#QK | ... [ST]..D 475
Sspon.05G0039230-1D ferritin-1, chloroplastic GELALVPQT#PDK P.[ST]P 77
Sspon.06G0000190-2C protein DETOXIFICATION 35-like QAS#HEPDTPPVR R..[ST]..... 20
Sspon.06G0000330-3C 14-3-3-like protein GF14-A DNLTLWTSDMQEDGS#DEMR | ... [STID 247
Sspon.06G0001080-3C S-acyltransferase 7 VAHAS#PDLSR [STIP 257
Sspon.06G0001340-2D ---NA--- DEEDAANNAT#VS#S#DDVPS#LLQPR | ... [STID 16
Sspon.06G0001440-3C mediator of RNA polymerase Il transcription subunit 15 AAAAAAPTPAES#PR | ... [STIP 215
Sspon.06G0001470-1T Glycerophosphodiester phosphodiesterase GDPDL3 SIAS#GIMVPK [STIG 276
Sspon.06G0001600-1A RNA binding (RRM/RBD/RNP motifs) family protein YVNNEES#EEESGELTMADR | ... [STIE.E 311
Sspon.06G0001750-4D protein EMSY-LIKE 3 LDEAS#DRENDDMMLVGNR | ... [STID.E 250
Sspon.06G0002040-1A isoamylase 1, chloroplastic GQYYDVS#NVVVDPYAK - 176
Sspon.06G0002200-2B Pumilio homolog 5 STVSSDLSS#PPLSSSSYSGSK | ... [STIP 369
Sspon.06G0002200-2B Pumilio homolog 5 QSDLNSWTPKS#PLK P.[ST]P.. 357
Sspon.06G0002350-3C oligopeptide transporter-like protein SGS#GKPDPEEADR R..[ST]..... 21

Sspon.06G0002350-3C oligopeptide transporter-like protein S#FSMMDLHSAGCDYE | ... [STIF. 254
Sspon.06G0002350-3C oligopeptide transporter-like protein RPPTFPS#PR | ... [STIP 230
Sspon.06G0002350-3C oligopeptide transporter-like protein SFS#MMDLHSAGCDYE R..[ST]..... 256
Sspon.06G0002420-4D ras-related protein RABA5c GDES#DGEAEEYLFK | ... [STID.E 5

Sspon.06G0002450-1T FK506-binding protein 2-1 FSLLTSTDS#PEER | ... [STIP 206
Sspon.06G0002450-1T FK506-binding protein 2-1 DGSGQQDWNS#PAR | ... [STIP.R 498
Sspon.06G0002450-1T FK506-binding protein 2-1 DNVS#PVKPGS#PK ...P.[STIP.... 480

207



Sspon.06G0002450-1T FK506-binding protein 2-1 DRVLS#FR R.[ST]..... 469
Sspon.06G0002580-2B FHA domain-containing protein FHA2 YLTQDDWS#PTETK | .. [STIP 237
Sspon.06G0002600-2P proteasome subunit beta type-1-like S#PSPLLLPAR | ... [STIP 157
Sspon.06G0002600-2P proteasome subunit beta type-1-like SPS#PLLLPAR | ... [STIP 159
Sspon.06G0003120-1A Chitin elicitor receptor kinase 1 AALLPSSEDSTQLATTS#MDK - 269
Sspon.06G0003160-1A retinoblastoma family3 GSVDVGPYPES#PR ...P.[STIP 928
Sspon.06G0003160-1A retinoblastoma family3 FPNLPDMS#PK | .. [STIP 941
Sspon.06G0003650-3C DNA binding protein S#LSMDSFMGK - 247
Sspon.06G0003650-3C DNA binding protein AGSAAESS#ENEAESQSTSVDR | ... [STIE.E 223
Sspon.06G0003650-3C DNA binding protein SLS#MDSFMGK R..[ST]..... 249
Sspon.06G0003980-3D ubiquitin carboxyl-terminal hydrolase 36 ADEAAQAPS#PSR | ... [STIP.R 10
Sspon.06G0004410-2B vesicle-associated membrane protein 727 TETLQSQADS#HR | ... [STIF. 197
Sspon.06G0004510-2B Protein UPSTREAM OF FLC NAPLSEASS#PGPSEYR | .. [STIP 263
Sspon.06G0004820-1A PWWP domain protein ELSGVNLCS#DYEDDYEEEAVNSK | ... [STID.E 112
Sspon.06G0004940-1A nitrate reductase [NADH] STS#TPFMSTSDGK L.R..[ST]..... 535
Sspon.06G0004940-2B nitrate reductase [NADH] STSH#TPFMNTTGGK L.R..[ST]..... 534
Sspon.06G0005020-2B putative MTD1 SLS#MMDLHR R.[ST]..... 207
Sspon.06G0005210-2P auxin-responsive protein SAUR76-like GAS#FHGADEVPK R..[ST]..... 39
Putative 1-phosphatidylinositol-4-phosphate 5-kinase/ zinc ion
Sspon.06G0005310-1P binding family S#DDEDDDYTVFR | ... [STID.E 235
Sspon.06G0005430-1T protein ecdysoneless homolog AMESVLGGGSQEQAGS#DDGFDR | ... [STID 519
Sspon.06G0005730-3C temperature-induced lipocalin-1 KTAHPDPPPESEQS#PR | ... [STIP 166
Sspon.06G0006090-3C 14-3-3-like protein GF14-C DNLTLWTSDLT#EDGADEGK - 256
Sspon.06G0006110-2B HMG-Y-related protein A SRDPNAPAPPPKS#PASSAGTGR ...P.[STIP 108
Sspon.06G0006110-4D HMG-Y-related protein A TTEDGAS#PAPKPAAPAPPTPAPAGDGSAPVK | ... [STIP.... 159
Sspon.06G0006110-4D HMG-Y-related protein A SRDPNAPPPPPKS#PASSAGTGR ...P[ST]IP.... 108
Sspon.06G0006230-4D uncharacterized protein LOC8075383 MDVDGPTAKPAS#NGEAPSGAR - 12
Sspon.06G0006290-2C betaine aldehyde dehydrogenase QNS#PVSLPMETFK .....[STIP.... 136
splicing factor PWI domain-containing protein / RNA recognition

Sspon.06G0006390-1A motif (RRM)-containing protein EILKQEDDS#DEEDNR | ... [STID.E 501
Sspon.06G0007400-3C predicted protein MES#PPLTAEAIAFTEK | .. [STIP 3

Sspon.06G0007490-1A Lipid phosphate phosphatase 2 DTSPILESMES#GRRP | ... [STIG 306
Sspon.06G0007620-2T Histone deacetylase LWSGGAYDS#DTEDPDNLK | ... [STID.E 429
Sspon.06G0007620-2T Histone deacetylase AAS#GEGASLPSPAGGEDAHR | ... [STIG 4

Sspon.06G0007620-2T Histone deacetylase AASGEGASLPS#PAGGEDAHR | ... [STIP 12
Sspon.06G0007930-3C probable WRKY transcription factor 32 LVNTEIVESS#TPTCK - 340
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Sspon.06G0007930-3C probable WRKY transcription factor 32 LVNTEIVESST#PTCK ... [STIP.... 341
Sspon.06G0007930-3C probable WRKY transcription factor 32 DANS#ESDKETTLEFGGEK | ... [STIE.D.. 497
Sspon.06G0007930-3C probable WRKY transcription factor 32 DANSES#DKETTLEFGGEK | .. [STID.E.. 499
Sspon.06G0007960-2C formamidopyrimidine-DNA glycosylase EANHEDS#DEEAVGKIEAK | ... [STID.E.. 291
Sspon.06G0007960-2C formamidopyrimidine-DNA glycosylase NAGSIHGDEAT#DEEDARPAK | ... [STID.E.. 260
Sspon.06G0007980-2B auxin transport protein BIG TSGSSFGSGS#LILK - 1317
Sspon.06G0007980-2B auxin transport protein BIG TSGSS#FGSGSLILK | ... [STIF. 1312
Sspon.06G0008410-1A Syntaxin/t-SNARE family protein NLS#VGNDHWK L.R..[ST]..... 218
Sspon.06G0008730-4D uncharacterized membrane protein At1g16860-like SNYSGSISSAVPGTGGS#SR - 104
Sspon.06G0008730-4D uncharacterized membrane protein At1g16860-like NTSFGGAANNS#GPVSNAVGR | ... [STIG 78
Sspon.06G0008730-4D uncharacterized membrane protein At1g16860-like KVS#GPLDSSVS#MK R..[ST]..... 181
Sspon.06G0008730-4D uncharacterized membrane protein At1g16860-like KVS#GPLDSSVSMK R..[ST]..... 173
Sspon.06G0009030-2D protein FORGETTER 1 isoform X1 GAS#PAASAPVQVR [ST]IP 7
Sspon.06G0009700-1A Nucleolin 1 KEDSS#GSES#ESDSEVEDASK | ... [STIE.D 204
Sspon.06G0009700-1A Nucleolin 1 KVES#SSSGSEEDS#ESEEEVKVPK | ... [STIE.E 66
Sspon.06G0009700-1A Nucleolin 1 KKEDPSESDSDDDS#DEEVPTK - 183
Sspon.06G0009700-1A Nucleolin 1 KVESSSSGSEEDSES#EEEVKVPK - 77
Sspon.06G0009700-1A Nucleolin 1 KVESSSSGSEEDS#ESEEEVKVPK - 75
Sspon.06G0009700-1A Nucleolin 1 KVESSSSGS#EEDSESEEEVKVPK - 71
Sspon.06G0009700-1A Nucleolin 1 KKEDPS#ESDSDDDSDEEVPTK - 175
Sspon.06G0009700-1A Nucleolin 1 KEDSSGSESESDS#EVEDASK | ... [STIE.E 212
Sspon.06G0009700-1A Nucleolin 1 KKEDPSESDS#DDDSDEEVPTK - 179
Sspon.06G0009700-1A Nucleolin 1 MKDESSDDSDT#DEDGKPPQK - 240
Sspon.06G0009960-2C Calcium permeable stress-gated cation channel 1 ES#PSHGGTFVR | ... [STIP 50
Sspon.06G0010140-3D vesicle-associated protein 1-2 VTYVAPPQPPSPVPEESEEGS#PSR | ... [STIP.R 149
Sspon.06G0010140-3D vesicle-associated protein 1-2 VTYVAPPQPPSPVPEES#EEGSPSR - 145
Sspon.06G0010140-3D vesicle-associated protein 1-2 VTYVAPPQPPS#PVPEESEEGSPSR ...P.[ST]P.... 139
Sspon.06G0010180-3C Protein PAF1-like protein SRVEDIDQYS#GEEYSE | ... [STIG.E.. 106
Sspon.06G0010720-3D ramosa 1 enhancer locus 2 T#PTSAPGIDYQSADSEHLMK ...P.[STIP.... 289
Sspon.06G0010830-2B DEAD-box ATP-dependent RNA helicase 42 EYGYEEDKS#DSDSDEEGGVRK | ... [STID.D.. 864
Sspon.06G0010830-2B DEAD-box ATP-dependent RNA helicase 42 WTLDGEES#DEEGDKEDGK | ... [STID.E.. 235
Sspon.06G0010940-2B protein NTM1-like 9 GPCPSSDDSSS#CIIDESESQHK - 479
Sspon.06G0010940-2B protein NTM1-like 9 SSPDNLEVNEEANT#PLNK | ... [STIP 159
Sspon.06G0010940-2B protein NTM1-like 9 DES#EDEVSCVVIPDR | ... [STIE.E 393
Sspon.06G0010940-2B protein NTM1-like 9 DVAS#DGDEVESTGIVIR | .. [STID.D 421
Sspon.06G0011160-1A RNA polymerase Il large subunit family protein YSPSHAYS#PSSPR | ... [STIP 866
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Sspon.06G0011160-1A RNA polymerase Il large subunit family protein YS#PSHAYS#PSSPR | ... [STIP 860
Sspon.06G0011170-3C DNA topoisomerase 1 beta SDDS#DDEVPIGLR | ... [STID.E 139
Sspon.06G0011170-3C DNA topoisomerase 1 beta DERS#DDSDDEVPIGLR | ... [STID 136
Sspon.06G0011170-3C DNA topoisomerase 1 beta SGGDVSEDS#EDEKPLAAR | ... [STIE.E 236
Sspon.06G0011170-3C DNA topoisomerase 1 beta ADDS#DDDDKPLSLK | ... [STID.D 169
Sspon.06G0011170-3C DNA topoisomerase 1 beta VEQPDEDS#DDDKPLASR | ... [STID.D 210
Sspon.06G0011340-1A transmembrane protein 120 homolog isoform X3 DLDTCPS#PTGSSPADSTTKA | ... [STIP 286
Sspon.06G0011440-3D predicted protein LEDLGGESS#EDEADEVDK | ... [STIE.E 131
Sspon.06G0011470-3C Monodehydroascorbate reductase 5 mitochondrial DVADADSLVS#SLGSAK - 238
Sspon.06G0011880-1A zinc finger CCCH domain-containing protein 55 GRS#RS#PYFADR | ... [STIP 186
Sspon.06G0011950-4D E3 ubiquitin-protein ligase RGLG4 RGPS#NVGAAASPR L.R..[ST]..... 345
Sspon.06G0012030-1A BTB/POZ domain-containing protein AAATGS#EDKLAVVK - 547
serine/threonine protein phosphatase 2A 57 kDa regulatory

Sspon.06G0012370-3C subunit B' theta isoform ELAGAGPSLPS#PTSDAR | ... [STIP 32
Sspon.06G0012450-1A Programmed cell death protein 4 NDPNYDS#GEEPYELVEAPVSTPLEDYKK | ... [STIG.E 129
Sspon.06G0012450-1A Programmed cell death protein 4 IAVONAETQSLAS#PR .....[STIP... 33
Sspon.06G0012460-2B protein STICHEL-like 2 S#RSLRDPDTNSLAK - 23
Sspon.06G0012460-2B protein STICHEL-like 2 SRS#LRDPDTNSLAK R..[ST]..... 25
Sspon.06G0012460-2B protein STICHEL-like 2 LADS#PINIIK | ... [STIP 96
Sspon.06G0012780-3D RNA-binding (RRM/RBD/RNP motifs) family protein RGS#RDDSEEPEEDDDNDER R..[ST]..... 35
Sspon.06G0012780-3D RNA-binding (RRM/RBD/RNP motifs) family protein GADAAEGS#GPEDEEER | ... [STIG.E 85
Sspon.06G0012780-3D RNA-binding (RRM/RBD/RNP motifs) family protein QPS#EEPEEQVDLEGDDDGMEDDDGGYR R..[ST]..... 7

Sspon.06G0013080-3C KH domain-containing protein GVS#PQSAAAGYGAGGQWTA | ... [STIP 682
Sspon.06G0013080-3C KH domain-containing protein SVIAEAEAGGS#PALIAR | ... [STIP 222
Sspon.06G0013100-1P U-box domain-containing protein 4 IIS#SSTMDAR R..[ST]..... 500
Sspon.06G0013100-1P U-box domain-containing protein 4 ANIPGS#PEADVYLR ...P[STIP.... 316
Sspon.06G0013200-3D Bromodomain-containing factor 2 LAGPPSVENST#PDR | ... [STIP.R.. 200
Sspon.06G0013200-3D Bromodomain-containing factor 2 TVDS#PLRPQQQDSSEAQGPPADAGK | ... [STIP.R.. 116
Sspon.06G0013260-2B protein transporter ALS#QDYTDDSVPSFR - 283
Sspon.06G0013710-1T 40S ribosomal protein S13 TATS#DVEEMITK | .. [STID.E 31

Sspon.06G0013840-2B Adenosylhomocysteinase VKDLS#QADFGR | ... [ST]..D 20
Sspon.06G0013850-4D SKP1-like protein 1A AGS#DDVGAAAANSTAASGEDLK | .. [STID 81

Sspon.06G0013930-3D zinc finger CCCH domain-containing protein 63 isoform X1 S#ASFIASPR - 178
Sspon.06G0013930-3D zinc finger CCCH domain-containing protein 63 isoform X1 SAS#FIASPR L.R..[ST]..... 180
Sspon.06G0013930-3D zinc finger CCCH domain-containing protein 63 isoform X1 MMAHVPSHPEVS#PDSGSGR | ... [STIP 379
Sspon.06G0014060-2C DNA replication licensing factor MCM2 MDDSENNAPSTPGS#PGFSTDR ...P.[ST]P.... 14
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Sspon.06G0015190-1A dr1-associated corepressor VPDLGGADS#CGDER ....[ST]..D.. 95
Sspon.06G0015200-3D glutamic acid-rich protein SELNDSKS#EMEDSDEDSRPR | ... [STIE.E 318
Sspon.06G0015200-3D glutamic acid-rich protein SELNDSKSEMEDS#DEDSRPR | ... [STID.D 323
Sspon.06G0015200-3D glutamic acid-rich protein GGDEDNNDTAEAGDGSADAAEKES#D | ... [STID 580
Sspon.06G0015200-3D glutamic acid-rich protein VFAES#DDENANDNSSDDPEAK | ... [STID.E 151
Sspon.06G0015690-2B Protein WVD2-like 4 HKPANSATAASADGSVTCES#PR | ... [STIP 358
Sspon.06G0015700-1A Replication factor C subunit 1 AEKDS#DVEMADASAGK | ... [STID.E 77
Sspon.06G0015720-1A E3 ubiquitin-protein ligase RHF2A NSS#VADLGSEVR R..[ST]..... 250
Sspon.06G0017150-1P proteasome subunit alpha type-5 VTS#PLLEPSSVEK | ... [STIP 56
Sspon.06G0017190-2C phosphatidate phosphatase PAH2 S#LQSNAENNGIDPVK - 878
Sspon.06G0018230-2B Auxilin-related protein 1 QSS#MEDFSNVMPK R..[ST]..... 328
Sspon.06G0018550-2C Plant invertase/pectin methylesterase inhibitor superfamily protein EEEKS#LK - 139
Sspon.06G0019270-1B cleavage and polyadenylation specificity factor subunit 6 EWS#GAPER R..[ST]..... 371
Sspon.06G0019700-1B plant intracellular Ras-group-related LRR protein 4 VS#MDDSYVK | ... [ST]..D 184
Sspon.06G0019900-3D uncharacterized protein LOC8062431 SAGGGGEVVESDDEASAGDVT#PR | ... [STIP 35
Sspon.06G0019900-3D uncharacterized protein LOC8062431 SAGGGGEVVES#DDEASAGDVTPR | ... [STID.E 25
Sspon.06G0021670-2D Threonine endopeptidase ENNS#DEDDELLSELR | ... [ST]D.D.. 64
Sspon.06G0022720-2C tobamovirus multiplication protein 2A YGVDS#FDPNR ....D[ST].D... 213
Sspon.06G0023380-2C B-box type zinc finger family protein LGPTAS#CDR | ... [STIF. 88
Sspon.06G0024260-2C 60S acidic ribosomal protein PO APEPEEES#DEEMGFSLFDD | ... [STID.E 308
Sspon.06G0024260-2C 60S acidic ribosomal protein PO FAVAAPVAGADS#GAAAAPK | ... [STIG 289
Sspon.06G0024480-2C 60S acidic ribosomal protein P1 EES#DDDMGFSLFD - 59
Sspon.06G0024890-1P P450 FLEQEGS#GSEAAAAPDMK | ... [STIG.E 469
Sspon.06G0025340-1B Maf-like protein CV_0124 MDTGSS#PPASQQTFK | ... [STIP 6

Sspon.06G0025370-3D 14-3-3-like protein DNLTLWTS#DTNEDGGDEIK | .. [STID 243
Sspon.06G0025370-3D 14-3-3-like protein MS#PSEPTREESVYMAK | ... [STIP 2

Sspon.06G0026490-1B nuclear pore complex protein NUP107 MEVDPSPS#PR | ... [STIP. 8

Sspon.06G0026890-1B AAA-type ATPase family protein STGS#AEDAAAAAQK [ST]..D 64
Sspon.06G0026890-1B AAA-type ATPase family protein AEEDSVAGAAPARS#TGSAEDAAAAAQK - 61

Sspon.06G0026890-1B AAA-type ATPase family protein VESPGS#PTASAPGR P.[STIP.. 39
Sspon.06G0027750-1B serine/arginine-rich SC35-like splicing factor SCL30 KRS#PAGEEDEEPR | ... [STIP 115
Sspon.06G0028040-1C Sas10/U3 ribonucleoprotein (Utp) family protein NAYYDAGEQS#GDDEVDYEEAQR | ... [ST]..D 147
Sspon.06G0028040-1C Sas10/U3 ribonucleoprotein (Utp) family protein QIAGGDDS#MDEQEDETK .D[ST].D. 120
Sspon.06G0028040-1C Sas10/U3 ribonucleoprotein (Utp) family protein DFGLDDGES#DEENNATK | ... [STID.E 180
Sspon.06G0028730-1C peroxisome biogenesis protein 1 IPS#ENGDFFQEAR R..[ST]..... 358
Sspon.06G0029080-1C serine/arginine repetitive matrix protein 1-like ANVRPSAAAS#DSDADAR | ... [ST]D.D 61
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Sspon.06G0029080-2D serine/arginine repetitive matrix protein 1-like RPAAAAIPGSVS#DAS#DGEAGAAR | ... [STID.E.. 16
Sspon.06G0029080-2D serine/arginine repetitive matrix protein 1-like DHLDS#DADADADAGTGR | ... [STID.D.. 83
Sspon.06G0029760-1C reticulon-like protein B21 NQS#EGNGAGAAGAATAAAAK L.R..[ST]..... 172
Sspon.06G0031100-1C putative B3 DNA binding domain family protein EPENS#EDLPAVVR - 26
Sspon.06G0031110-1C ENHANCER OF AG-4 protein 2 IAFPES#PGQR ...P[STIP.... 323
probable alpha,alpha-trehalose-phosphate synthase [UDP-

Sspon.06G0033530-1D forming] 9 AS#PSASDSELSPFPVEAR | ... [STIP 3

Sspon.06G0034460-1D Methyl-CpG-binding domain-containing protein 13 VKS#FVDSSDVSSSR L.R..[ST]..... 106
Sspon.06G0035100-1D BSD domain-containing protein IPIADDEDVSFS#DLEEDDDAA - 427
Sspon.07G0000490-1A 26S proteasome regulatory subunit RPN13 VPIEAEMS#EDT#ADDDISSR ....D[ST].D... 121
Sspon.07G0000490-1A 26S proteasome regulatory subunit RPN13 VPIEAEMSEDT#ADDDISSR ....D[ST].D... 124
Sspon.07G0000500-1A RGG repeats nuclear RNA binding protein A LGS#DKDLK | ... [ST]D.D 210
Sspon.07G0001090-2B Calcium-dependent protein kinase 15 NNS#PDIVPNRR | ... [STIP 530
Sspon.07G0001380-1T sugar transporter ERD6-like 4 LGS#SAFSLR R..[ST]..... 55
Sspon.07G0001380-1T sugar transporter ERD6-like 4 S#FRDQESGGEDAGR | ... [STIF. 2

Sspon.07G0001380-1T sugar transporter ERD6-like 4 MPPAGGMMGS#R - 44
Sspon.07G0002100-1A Putative sucrose-phosphate synthase family protein isoform 1 DIHDIS#LNLK - 642
Sspon.07G0002100-3C Putative sucrose-phosphate synthase family protein isoform 1 IGS#TDAIETWANQHK - 169
Sspon.07G0002100-3C Putative sucrose-phosphate synthase family protein isoform 1 NDVATEIS#EADS#PEDSLR [STIP 659
Sspon.07G0002100-3C Putative sucrose-phosphate synthase family protein isoform 1 NDVATEISEADS#PEDSLR [STIP 663
Sspon.07G0002130-1A Guanylate-binding family protein GGSPS#PSAGDAAPAMSEDGGAAAGPAR | ... [STIP 13
Sspon.07G0002130-1A Guanylate-binding family protein GGS#PSPSAGDAAPAMSEDGGAAAGPARPLR | ... [STIP 11

Sspon.07G0002130-2B Guanylate-binding family protein GEATES#VHDMDIDEDSVR | ... [ST]..D 897
Sspon.07G0002320-1A golgin candidate 5 QISEVDPSEVSGTTS#PK [STIP 119
Sspon.07G0002580-3C O-acyltransferase WSD1 EGDLEAAGEPMS#PAGR ...P.[STIP.. 82
Sspon.07G0002640-1A syntaxin-71 FDS#TADGNFDDEYFK | ... [ST]..D 150
Sspon.07G0002640-1A syntaxin-71 NMAS#DMNEELDR | ... [STID 200
Sspon.07G0002770-2B AP2/ERF and B3 domain-containing protein Os05g0549800 VGS#GASAVMDAAEPGVEADSGGAR L.R..[ST]..... 37
Sspon.07G0002920-1A anaphase-promoting complex subunit 10 MES#DAEEEAAATPAAAGAPGAGR | ... [STID.E 3

Sspon.07G0002960-2C DNAJ heat shock N-terminal domain-containing protein ENS#LRVETGASQQATPSN R..[ST]..... 323
Sspon.07G0003020-4D plant/F18B13-26 protein SGS#SGLVWDDK R.[ST]..... 16
Sspon.07G0003020-4D plant/F18B13-26 protein NFS#GEIKPAAEDDGGGAAR | ... [STIG 27
Sspon.07G0003020-4D plant/F18B13-26 protein VPPALDPPS#PR ...P.[STIP.... 72
Sspon.07G0003080-3C Cyclin/Brf1-like TBP-binding protein ASDTGS#YLGQK - 443
Sspon.07G0003080-3C Cyclin/Brf1-like TBP-binding protein EKS#GGVIQQATEQVK ...[STIG.... 529
Sspon.07G0003390-1A protein MLN51 homolog ISPAQPTSTTLGDDAEISS#PSGSNK | ... [STIP 460
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Sspon.07G0003390-1A protein MLN51 homolog DYGQPAHPLVQQNPVQS#PTR | ... [STIP.R 419
Sspon.07G0003620-2D CCCH transcription factor DECSPLSLSLS#PK | ... [STIP 185
Sspon.07G0004030-3D nuclear pore complex protein NUP35 isoform X1 S#TGASNQLGALPR - 274
Sspon.07G0004490-2D predicted protein MDNVESAPDS#PAQAPPSSASSLPK ...P.[STIP.... 10
Sspon.07G0004500-1A transcription elongation factor SPT5-like EEDVSFS#DLEDDEDDDDR | .. [STID.E.. 219
Sspon.07G0004570-1P TRAF-like superfamily protein VDALEEGS#SDGSDMPNR - 116
Sspon.07G0004570-1P TRAF-like superfamily protein ATPVRPQS#PAIDK ...P[STIP.... 441
Sspon.07G0004740-2B universal stress protein PHOS32 ATHPAS#PTAGAGGDRS#PSGPPPVR ...P[STIP.... 17
Sspon.07G0004740-2B universal stress protein PHOS32 ATHPASPT#AGAGGDR - 9

Sspon.07G0004740-2B universal stress protein PHOS32 ATHPAS#PTAGAGGDR ...P[STIP.... 7

Sspon.07G0005070-2B transcription elongation factor SPT6-like isoform X1 TVLS#DEEEDEIEADEEDPR | ... [STID.E.. 7

Sspon.07G0005250-4D myb family transcription factor PHL7 LSDSPPSLDDYPESMQPS#PK .....[STIP.... 207
Sspon.07G0005530-1A B3 domain-containing protein EEPDQEES#PVAEPPK | .. [STIP 189
Sspon.07G0005710-1P ribosome export associated1 SVSS#DIDDESQLGDSK | ... [STID.D 277
Sspon.07G0005840-1A TOM!1-like protein 6 HDAIASGS#PLPVETPSR | .. [STIP 254
Sspon.07G0006150-1P Putative SAC3/GANP family protein YYASATALANS#PEEK | ... [STIP 631
Sspon.07G0006160-1P nuclear transcription factor Y subunit B ADAPAS#PGGGGGSHES#GSPR ...P[STIP.... 17
Sspon.07G0006160-1P nuclear transcription factor Y subunit B ADAPAS#PGGGGGSHESGS#PR ...P.[ST]IP.... 19
Sspon.07G0006170-2B Putative PWWP domain family protein NNESDNGVAHS#DTEIQNNVPGDIEGGSK | ... [STID.E.. 164
Sspon.07G0006270-2B probable mediator of RNA polymerase |l transcription subunit 37c MYQGAGADMGGAAGMDEDAPAGGS#SGAGPK - 616
Sspon.07G0006710-1A LETM1-like protein MDT#DDEQSEDQMQNK | ... [STID.E 126
Sspon.07G0006870-1A 60S acidic ribosomal protein P2B VEEKEES#DEDMGFSLFD | ... [STID.D 103
Sspon.07G0007080-1A soluble inorganic pyrophosphatase ILS#SLSR R..[ST]..... 38
Sspon.07G0007110-3C G-box-binding factor 4 SSS#GIGSMNMDDIIR R..[ST]..... 36
Sspon.07G0007130-1A protein S-acyltransferase 8-like S#GNWDMSSDVLTR | ... [STIG 354
Sspon.07G0007390-2B patellin-3 isoform X2 TVEAIEETVAAAAASHEPEAEAAPAPAAEPK | ... [STIE.E 395
Sspon.07G0007390-3P Putative patellin family protein ADEAAVTADDAGEGTGS#FK | ... [STIF. 63
Sspon.07G0008100-1A CUE domain containing protein, expressed CTLVEPAS#PVCK P.[STIP.. 547
Sspon.07G0008100-1A CUE domain containing protein, expressed DLDGDECAVEVS#DGNDAGK | ... [STID 563
Sspon.07G0008260-2B pyruvate orthophosphate dikinase GGMT#SHAAVVAR - 527
Sspon.07G0008640-3D Cyclin-dependent kinase D-1 NFT#HQVFAR R.[ST]..... 229
Sspon.07G0008650-3D decapping nuclease DXO homolog, chloroplastic DLFGS#DNEEYVR | ... [STID.E 119
Sspon.07G0008780-1T cyclin-dependent kinase C-2 SFSNDHHANLT#NR - 228
Sspon.07G0009010-3C CCT motif family protein AYS#EGDIQNLGANTPR R.[ST]..... 243
Sspon.07G0009230-2D protein BONZAI 3 AAEIASQSLQYS#NNK - 471
Sspon.07G0009460-3C nucleolar protein 16 APVPEFEPIDTGS#DLENDDLK | ... [STID.E 104
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alpha,alpha-trehalose-phosphate synthase [UDP-forming] 6

Sspon.07G0009780-3C isoform X1 VVTNPGFIDDSPAS#PSTPARPR ...P[STIP.... 49
Sspon.07G0009910-2B cation-chloride cotransporter 1 SMTGEQIQAPS#SPR - 106
Sspon.07G0009910-2B cation-chloride cotransporter 1 SMTGEQIQAPSS#PR ...P.[STIP.... 107
Sspon.07G0010050-4D ERBB-3 BINDING PROTEIN 1 SS#DDEVREEK | ... [STID.E 3

Sspon.07G0010050-4D ERBB-3 BINDING PROTEIN 1 S#SDDEVREEK | ... [ST]..D 2

Sspon.07G0010060-3D ran-binding protein 1 NEGKES#EDGSSTAGLLEK - 60
Sspon.07G0010230-4D patellin-6 SPTH#TTPSPAPVAASASK - 4

Sspon.07G0010230-4D patellin-6 SH#PTTTPSPAPVAASASK | .. [STIP 2

Sspon.07G0010230-4D patellin-6 SPTTTPS#PAPVAASASK | .. [STIP 8

Sspon.07G0010260-2B protein EARLY RESPONSIVE TO DEHYDRATION 15-like LVSAS#PAFR | ... [STIP 54
Sspon.07G0010860-2B proline-rich receptor-like protein kinase PERK1 FFGS#YSSSDYDSGQYNEDMQK - 204
Sspon.07G0010860-4D proline-rich receptor-like protein kinase PERK1 FGS#YSSSDYDSGQYNEDMK R..[ST]..... 565
Sspon.07G0011120-2B Translocase of chloroplast 159 chloroplastic DGGGEEPAS#EDGEAAASGAAPVPAVESK - 160
Sspon.07G0011260-1A diacylglycerol O-acyltransferase 1-1 ASFAADS#GDESGPGEPSSSR .D[ST].D. 53
Sspon.07G0011300-2D zinc finger CCCH domain-containing protein 35 GAAAAASH#PLAESYDGSPLR | ... [STIP 197
Sspon.07G0011500-1P chromatin complex subunit A S#VENSADGASNPTWTPDK R..[ST]..... 991
Sspon.07G0011830-1A probable cellulose synthase A catalytic subunit 1 [UDP-forming] LTSGQQMSGEIPDAS#PDR | ... [STIP.R 161
Sspon.07G0012190-4D 6-phosphofructo-2-kinase/fructose-2,6-bisphosphatase SAS#ACSLASGFS#FGSAK | ... [STIF. 309
Sspon.07G0012190-4D 6-phosphofructo-2-kinase/fructose-2,6-bisphosphatase S#VGTFTPLQK - 277
Sspon.07G0012880-1A phenylalanine--tRNA ligase beta subunit, cytoplasmic HLEDDS#EVDDDDEVIYK | ... [STIE.D 55
Sspon.07G0012910-1T nuclear pore complex protein NUP50A APDAPLKT#PENS#PK | ... [STIP 390
Sspon.07G0013110-3C glutathione S-transferase 4-like VAEFMPVDAPGS#PK ...P.[STIP.... 204
Sspon.07G0013140-1T glutathione S-transferase 4-like VAEFMPVDVPGS#PK ...P.[STIP.... 219
Sspon.07G0013230-3D sodium/hydrogen exchanger 2-like GFVPFVPGS#PVER ...P.[ST]P.... 380
Sspon.07G0013380-2C Serine/threonine-protein phosphatase BSL1 NNS#FHSDSPVHQSTNNR R..[ST]..... 381
Sspon.07G0013380-2C Serine/threonine-protein phosphatase BSL1 QLS#LDQFENESR L.R..[ST]..... 497
Sspon.07G0014470-4D protein IQ-DOMAIN 1 S#MSLNLGEGEITK - 214
Sspon.07G0014470-4D protein IQ-DOMAIN 1 SMS#LNLGEGEITK - 216
Sspon.07G0014470-4D protein IQ-DOMAIN 1 RLS#FQGGTAAAS#PMR | ... [STIP.R 368
Sspon.07G0014540-3D tetraspanin-3 SHPS#RFQF - 290
Sspon.07G0014610-3C interactor of constitutive active ROPs 2, chloroplastic LMSSPFS#DEVDEES#PKRR | ... [STIP.R 595
Sspon.07G0014610-3C interactor of constitutive active ROPs 2, chloroplastic TGS#LEPEYNNSIGGK R..[ST]..... 576
Sspon.07G0014610-3C interactor of constitutive active ROPs 2, chloroplastic LMSSPFSDEVDEES#PK | .. [STIP.R 602
Sspon.07G0015110-4D glutamate decarboxylase 1 AVS#ESDMSVHSTFASR | ... [ST]JE.D 8
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phosphoribosylformylglycinamidine cyclo-ligase,

Sspon.07G0015670-4D chloroplastic/mitochondrial SGLSLS#DQLPR | ... [STID 200
Sspon.07G0015770-3D Pumilio homolog 3 GPGTIGGLHS#S#NSLR - 181
Sspon.07G0015770-3D Pumilio homolog 3 S#ASPDPELVR - 211
Sspon.07G0015770-3D Pumilio homolog 3 SAS#PDPELVR | ... [STIP 213
Sspon.07G0015770-3D Pumilio homolog 3 S#FSTVFQEDSYQR L.R..[ST]..... 132
Sspon.07G0016210-1P MACPF domain-containing protein At4g24290-like FVESS#PSSSYCTK ....[STIP.... 250
Sspon.07G0016240-2C AGO1a FYMEPDT#T#DSGSMASGATPSR ....D[ST].D... 1049
Sspon.07G0016240-2C AGO1a FYMEPDT#TDS#GSMASGATPSR ....D[ST].D... 1051
Sspon.07G0016760-3C probable leucine-rich repeat receptor-like protein kinase IMK3 GEKPGSGAAEVES#GGDVGGK | ... [ST]..D 493
Sspon.07G0017060-3D 2-isopropylmalate synthase 1 chloroplastic S#LGCTDVEFSPEDAGR - 217
Sspon.07G0017190-2B brick3 S#GPLDFSVSR | ... [STIG 748
Sspon.07G0018360-1A protein FLX-like 3 EQS#VQQQLPVLK L.R..[ST]..... 214
Sspon.07G0018980-1T serine/threonine-protein kinase STY46 FQDQGGIMTH#AETGTYR - 211
Sspon.07G0019040-1A WD repeat-containing protein 48 VGS#AGNTAGSTRPR R..[ST]..... 11
Sspon.07G0019320-2D putative leucine-rich repeat receptor-like protein kinase MAGGPGPESASNS#MSYASR - 424
Sspon.07G0019320-2D putative leucine-rich repeat receptor-like protein kinase SQS#FVSWDMK R..[ST]..... 175
Sspon.07G0019360-2D XS domain protein GGDDRYS#HSPGTEPIGIAR - 510
Sspon.07G0019360-2D XS domain protein GGDDRYS#HS#PGTEPIGIAR | ... [STIP 512
Sspon.07G0019360-2D XS domain protein IGYGGDRS#PPR | ... [STIP.R 110
Sspon.07G0019810-3C transcriptional corepressor SEUSS ANS#FNNLQYDWK R..[ST]..... 530
Sspon.07G0020510-2B zinc-finger homeodomain protein 3 HMS#PPDVVAEEAK | ... [STIP 47
Sspon.07G0021120-3D probable inactive receptor kinase At2g26730 GLTPSTPS#GDLTGADFTSSSK | ... [STIG 317
Sspon.07G0021690-3D predicted protein ISTHTVNS#DSEEDKTYK | ... [STID.E 79
Sspon.07G0022110-1B Programmed cell death protein 5 MELT#CDLRK - 4
Sspon.07G0022130-1B DNA-directed RNA polymerase | subunit 1 NLEDSVNEAYLS#EEDEDITK | ... [STIE.D 118
Sspon.07G0022500-3D oxidative stress 3 SQS#FACMSEVR | ... [STIF. 101
Sspon.07G0022560-1P homeobox2 SGGHDEVSS#PPLPDAK | .. [STIP 176
Sspon.07G0023130-2D aldose reductase SAS#EVWDHED - 312
Sspon.07G0023250-2D E3 ubiquitin-protein ligase UPL4 ADS#PSEGLTCENQNPPLETSPK | ... [STIP 381
Sspon.07G0025510-2C aquaporin NIP1-3-like EITQTSS#FLR | ... [STIF. 225
Sspon.07G0025660-1B uncharacterized protein LOC8064207 isoform X1 MDGGQDGPEGS#DHNMDLEEGNATAR | ... [STID 11
Sspon.07G0026170-2C salt-inducible protein kinase LSKS#EDSLNPELLIR - 70
Sspon.07G0026940-1B E3 SUMO-protein ligase SIZ1 MPMIS#SPTGSYR - 250
Sspon.07G0026940-1B E3 SUMO-protein ligase SIZ1 MPMISS#PTGSYR .[STIP 251
Sspon.07G0027060-1B protein transport protein Sec61 subunit beta ATS#SAGGGGFSGGGGS#NMLR R..[ST]..... 44
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Sspon.07G0027060-1B protein transport protein Sec61 subunit beta ATSSAGGGGFSGGGGS#NMLR - 57
Sspon.07G0029050-3D protein FAR1-RELATED SEQUENCE 5-like TESLEDIQCNQAS#PECTVK | .. [STIP 99
Sspon.07G0029110-2D trihelix transcription factor NSLS#DDEEHGVHEDATDSQTGK | ... [STID.E 91
Sspon.07G0029580-1P 408 ribosomal protein S10-1 GGAPAEFQPS#R | ... [STIF. 104
Sspon.07G0030600-2D KH domain-containing protein SPIN1 MDGLHGTDACFS#PAR | ... [STIP.R 12
Sspon.07G0031480-2D putative magnesium transporter NIPA4 DMADGGLSTSSS#FR | ... [STIF. 233
Sspon.07G0032070-2D dnaJ protein ERDJ2A LVNGSAHQGAESDIDS#GSDE | ... [ST]..D 480
Sspon.07G0032660-2D translocator protein homolog DDGGGAS#DSTAAAAVSGPIK | ... [STID 24
Sspon.07G0033930-2D E3 ubiquitin-protein ligase UPL1 YHSS#SLFGMNS#R - 1327
Sspon.07G0033930-2D E3 ubiquitin-protein ligase UPL1 LRPGQPDAVQEAST#SDMEDASTSSGGQR - 1801
Sspon.07G0033930-2D E3 ubiquitin-protein ligase UPL1 QTFNAVQTSQSSDS#VADEMDHDR | ... [ST]..D 921
Sspon.07G0033930-2D E3 ubiquitin-protein ligase UPL1 DVEAVS#QAS#SGSGATLGESLR - 1098
Sspon.07G0033930-2D E3 ubiquitin-protein ligase UPL1 YHSSS#LFGMNS#R - 1328
Sspon.07G0033930-2D E3 ubiquitin-protein ligase UPL1 LRPGQPDAVQEASTS#DMEDASTSSGGQR | ... [STID.E 1802
Sspon.07G0033930-2D E3 ubiquitin-protein ligase UPL1 DVS#NAS#EHATEMQYER L.R..[ST]..... 1073
Sspon.07G0033930-2D E3 ubiquitin-protein ligase UPL1 RPAQQPDGQRT#PVGGTQENDQPNR | ... [STIP 1011
Sspon.07G0037580-1D WERB family protein At5g55860 TAEAQPSAGAEELGSAS#PPVPQTSAGK | ... [STIP 591
Sspon.08G0000160-1P tetraspanin-18 isoform X1 TVDYDS#DEDFVVIR | ... [STID.D 188
Sspon.08G0000310-1A dentin sialophosphoprotein NLVT#SPTSAGHVGSEDGQSTTK - 246
Sspon.08G0000310-1A dentin sialophosphoprotein GPFCS#SPDTNSR | ... [ST]..D 406
Sspon.08G0000310-1A dentin sialophosphoprotein NLVTS#PTSAGHVGSEDGQSTTK | ... [STIP 247
Sspon.08G0000340-2P DNA-binding protein RHL1 EIAEPHS#PK ...P.[STIP.. 196
Sspon.08G0000390-1A sucrose synthase 7 RTDS#IAESMPDALR R..[ST]..... 12
Sspon.08G0000560-2C Calcium-binding EF hand family protein SAAAAEQAVEPETTPSNIKPESAKS#PPVS#PVK ...P.[STIP.. 218
Sspon.08G0000620-4D DNA-binding protein MNB1B SLTES#DKAPYVAK | .. [STID 87
Sspon.08G0000620-4D DNA-binding protein MNB1B SEVNDEDDDEGS#EEDEDDDE | ... [STIE.D 152
Sspon.08G0000780-3D starch branching enzyme | KTS#PEIIDVDATPVK | ... [STIP 539
Sspon.08G0001160-3D Protein FREE1 SGS#GSALFDDYGR R..[ST]..... 169
Sspon.08G0001160-3D Protein FREE1 S#GSGSALFDDYGR | ... [STIG 167
Sspon.08G0001160-3D Protein FREE1 AGS#YGYGSGPSSGYGQELYPPK L.R..[ST]..... 107
Sspon.08G0001400-4D ATPase family AAA domain-containing protein 1-like isoform X1 IVQNSQSEPQEPSS#P ...P.[STIP 390
Sspon.08G0001620-2B protein SHI RELATED SEQUENCE 1 LPS#ANSAMVTTTTSSGDGGGGR L.R.[ST]..... 205
Sspon.08G0001630-2D NF-E2 inducible protein-like S#FDELTLSNSTEPHK R..[ST]..... 267
Sspon.08G0001850-4D protein RER1A GS#DEFKPFIR | ... [STID 99
Sspon.08G0003120-1P mRNA-decapping enzyme subunit 2 AGS#DVQAQHVDNRPGR | ... [STID 215
Sspon.08G0003280-1A Auxin-independent growth promoter-like protein, mMRNA DAEAASASSPLVAS#PR | ... [STIP 37
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Sspon.08G0003330-2B U4/U6.U5 tri-snRNP-associated protein 2 DREEEGEDLS#DGGAAEK .....[STID.... 23
Sspon.08G0003680-3C solanesyl-diphosphate synthase 1, mitochondrial isoform X1 AIESLPDS#DDEDVLTSR | ... [STID.E.. 374
Sspon.08G0003720-4D zinc finger CCCH domain-containing protein 45 SALRDDDSES#DEEAAPR | ... [STID.E.. 586
Sspon.08G0003760-4D zinc finger (C3HC4-type RING finger) protein-like RTHSLPVT#PVGTTDK ..P[STIP.... 144
Sspon.08G0003760-4D zinc finger (C3HC4-type RING finger) protein-like NIIPQNS#R | ... [ST]F. 89
Sspon.08G0003760-4D zinc finger (C3HC4-type RING finger) protein-like RADS#IGVIR L.R..[ST]..... 194
Sspon.08G0004680-4D RNA polymerase?2 EEEERPS#ENDPALEKEQAK | ... [STIE.D.. 214
Protein kinase superfamily protein with
Sspon.08G0004960-1A octicosapeptide/Phox/Bem1p domain PASPNNPLAGEGS#ASGNSR - 461
Protein kinase superfamily protein with
Sspon.08G0004960-1A octicosapeptide/Phox/Bem1p domain PASPNNPLAGEGSAS#GNSR | ... [STIG 463
Protein kinase superfamily protein with
Sspon.08G0004960-1A octicosapeptide/Phox/Bem1p domain MS#PSEVSGSTEQR | ... [STIP 504
Protein kinase superfamily protein with
Sspon.08G0004960-1A octicosapeptide/Phox/Bem1p domain VAS#RENISPK R..[ST]..... 698
Protein kinase superfamily protein with
Sspon.08G0004960-1A octicosapeptide/Phox/Bem1p domain CQTLIS#GGVR - 980
Protein kinase superfamily protein with
Sspon.08G0004960-1A octicosapeptide/Phox/Bem1p domain AATAGASDDGGS#VGGGGGGER - 13
Sspon.08G0005170-1P Phox (PX) domain-containing protein KDS#AES#IGSDLSSLR R..[ST]..... 306
Sspon.08G0005280-1A heterogeneous nuclear ribonucleoprotein 1 GLAEAEAAGNVDAGGEDGRDADS#GGGDASGK | ... [STIG 35
Sspon.08G0005310-2C Zinc finger C-x8-C-x5-C-x3-H type family protein IEENPSLYTPPS#PR ...P.[STIP 203
Sspon.08G0006350-3D Transcription factor GAMYB YAS#TGSLQIPDETEK L.R..[ST]..... 247
Sspon.08G0006590-1A probable protein phosphatase 2C 57 SIS#AEGLR R..[ST]..... 339
Sspon.08G0008320-3C reticulon-like protein B2 LLGEDTS#VHK - 60
ADPAEENVAS#PPPTPAAPAEGASDPPLQPAADGASTE
Sspon.08G0008320-3C reticulon-like protein B2 kK] . [STIP 11
Sspon.08G0008330-2C WD repeat-containing protein 7 VQVMPAAEGAAVEVDS#PR | ... [STIP.R 206
Sspon.08G0008450-2B cyclin-dependent kinase F-1 DEDDDSS#MEEWGNYR - 444
Sspon.08G0008450-2B cyclin-dependent kinase F-1 DGVSDS#DFDEFGSMDVTK | ... [STID.D 458
Sspon.08G0008450-2B cyclin-dependent kinase F-1 DEDDDS#SMEEWGNYR - 443
Sspon.08G0008450-2B cyclin-dependent kinase F-1 DGVS#DSDFDEFGSMDVTK | ... [STID.D 456
G-type lectin S-receptor-like serine/threonine-protein kinase SD2-
Sspon.08G0008800-1P 5 EQS#HVFTTLR R..[ST]..... 658
Sspon.08G0008940-4D Mitochondrial glycoprotein family protein VIESEIECVVQS#EESTADK - 91
Sspon.08G0009140-3D 65-kDa microtubule-associated protein 1 EDAASQVSVTDPVPST#P ...P[ST]IP.... 603
Sspon.08G0009580-1A WW domain-containing protein TSSASLVSANS#NSDLSGLDK | ... [ST]..D 649
Sspon.08G0009810-2B RPM1-interacting protein 4 AEES#GRPLPK | ... [STIG 5
Sspon.08G0010530-3D alpha/beta-Hydrolases superfamily protein AVLANYDEDLS#NPK - 61
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Sspon.08G0010530-3D alpha/beta-Hydrolases superfamily protein LQS#FEVEHK R..[ST]..... 365
Sspon.08G0010730-3C histone-lysine N-methyltransferase DWNS#DIPGDVDNDQTLDK | ... [STID 838
Sspon.08G0010820-1A alpha-mannosidase 2 SKS#SLSAPASSR R..[ST]..... 32
Sspon.08G0011050-3C pro-resilin precursor KAS#EEDEGAYGSGGYR | ... [STIE.D 284
Sspon.08G0011520-2B GEM:-like protein 1 TGPS#FTEAAMGR | ... [ST]F. 132
Sspon.08G0011540-2B kinesin-like protein KCA2 STIGSESASVISS#PK | ... [STIP 456
Sspon.08G0011540-2B kinesin-like protein KCA2 EEGGS#PIRNPPTAAEDAR | ... [STIP.R 910
Sspon.08G0011540-2B kinesin-like protein KCA2 S#PDVFASPVSQDK | ... [STIP 540
Sspon.08G0011950-2D STOREKEEPER protein RSS#PNPNPSSR | ... [STIP 39
Sspon.08G0011950-2D STOREKEEPER protein RS#SPNPNPSSR R..[ST]..... 38
Sspon.08G0012620-1A uncharacterized protein LOC8065438 isoform X1 LQPQSS#NIAHEPK - 260
Sspon.08G0012650-2B serine/arginine-rich splicing factor RSZ21A AREES#PYDNGYR | ... [STIP 190
Sspon.08G0012870-3C Putative homeodomain-like transcription factor superfamily protein YALDES#DDDLPLR | ... [ST]D.D 23
Sspon.08G0013000-3C Protein MEI2-like 5 LIFSDS#AHGTPS#MDDTSAK | ... [ST]..D 45
Sspon.08G0013000-3C Protein MEI2-like 5 LIFS#DSAHGTPSMDDTSAK [STID 43
Sspon.08G0013100-2D BAG family molecular chaperone regulator 7 IEEIS#DDNDAGCVAIKK | ... [STID 239
Sspon.08G0013100-2D BAG family molecular chaperone regulator 7 WEAEIKS#PDDDGFDRK | ... [STIP 142
Sspon.08G0013930-2B Ethylene-responsive transcription factor ERF008 NPDLNREPT#PDT#SDDE [STIP 116
Sspon.08G0014700-3D mitogen-activated protein kinase 1 TTSETDFMTH#EY#VVTR - 227
Sspon.08G0014900-2D predicted protein SMEGMPGAPS#MK - 208
Sspon.08G0015120-2B RNA-binding protein 1-like isoform X3 SS#SLGTGASIPDVER - 108
Sspon.08G0015120-2B RNA-binding protein 1-like isoform X3 SSSLGTGAS#IPDVER | ... [ST]..D 115
Sspon.08G0015120-2B RNA-binding protein 1-like isoform X3 ALGPS#PLKEEPDVVGR | ... [STIP 95
Sspon.08G0016070-2B BUD13 homolog HIS#EEPQDT#SPPR R..[ST]..... 230
Sspon.08G0016070-2B BUD13 homolog HISEEPQDTS#PPR | ... [STIP.R 231
Sspon.08G0016070-2B BUD13 homolog HDS#MESEDIS#PPR | ... [STIP.R 257
Sspon.08G0016070-2B BUD13 homolog HDSMESEDIS#PPR | ... [STIP.R 264
Sspon.08G0016410-2B histone H1 EVVET#PEKVEEGK | ... [STIP 29
Sspon.08G0016550-1A putative aldo-keto reductase 2 LVDS#LSEQDFR - 226
Sspon.08G0016550-1A putative aldo-keto reductase 2 LVDSLS#EQDFR | .. [STIE.D 228
Sspon.08G0016590-3D SPX domain-containing membrane protein KPATSIGS#AYR - 356
Sspon.08G0017310-3D hypothetical protein SORBI_3010G267900, partial HNAPNDVPDEPVEGES#DGEGEALVNNPPKK | ... [STID.E 84
Sspon.08G0017480-1B Polyadenylate-binding protein-interacting protein 3 IPSST#CHVDSFNR - 296
Sspon.08G0017480-1B Polyadenylate-binding protein-interacting protein 3 IPSSTCHVDS#FNR | ... [STIF. 301
Sspon.08G0019100-1B TBC1 domain family member 5 homolog B-like SLS#NTELNVSR L.R..[ST]..... 471
Sspon.08G0019740-1B zinc finger CCCH domain-containing protein 44-like isoform X1 MPMGPGGPDGPPS#PAVK ...P[STIP.... 98
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Sspon.08G0019980-1P E3 ubiquitin-protein ligase RGLG2-like SES#LKQQQPAAPK ..R..[ST]..... 371
Sspon.08G0019980-1P E3 ubiquitin-protein ligase RGLG2-like STS#FSQQSGVYSR .R.[ST]..... 344
Sspon.08G0019980-1P E3 ubiquitin-protein ligase RGLG2-like STS#FSQQSGVYS#R .R.[ST]..... 353
Sspon.08G0020140-3D uncharacterized protein At1g15400 SGS#SGLVWDER .R.[ST]..... 16
Sspon.08G0020350-1B AT5g56980/MHM17_10-like protein SRS#EAAADAELPR .R.[ST]..... 152
Sspon.08G0020390-2C linoleic acid1 RAPS#ADAGDLADDSSGGR L.R..[ST]..... 29
Sspon.08G0020400-2C ATP/GTP-binding protein family EKS#PGDS#KEQMQGELNK | ... [STIP 701
Sspon.08G0020400-2C ATP/GTP-binding protein family GKS#LDADQLK - 718
Sspon.08G0020400-2C ATP/GTP-binding protein family QSVAEKGDS#VEGGEK - 1193
Sspon.08G0020640-1P phosphoenolpyruvate carboxylase HHS#IDAQLR .R..[ST]..... 8
Sspon.08G0020810-2C DEAD-box ATP-dependent RNA helicase 31 VSDLDDDEGS#DDDLVGFGDR | ... [STID.D 193
Sspon.08G0020940-2C amino acid transporter AVT1C MRS#PVPER | ... [STIP 3
Sspon.08G0021400-1B ketose-bisphosphate aldolase class-Il family protein LSGS#EDGLTVEEYEAR - 558
Sspon.08G0021620-1B Chromatin structure-remodeling complex protein SYD LCQVDSPDS#PQPGGMSK ...P.[ST]P.. 1486
Sspon.08G0021620-1B Chromatin structure-remodeling complex protein SYD SSGIES#PASLQMEDTR | ... [STIP 175
pyrophosphate--fructose 6-phosphate 1-phosphotransferase
Sspon.08G0021760-1B subunit beta LASVYS#EVQTNR - 29
Sspon.08G0021800-1P Putative LIM-type zinc finger domain family protein STEKPEVHQSSTS#SDELSR - 845
Sspon.08G0022270-2P bZIP transcription factor 23 QGS#LTLPR ..R..[ST]..... 96
Sspon.08G0022270-2P bZIP transcription factor 23 DFGS#MNMDELLR - 54
Sspon.08G0022350-2C Putative DUF 1296 domain containing family protein NRS#PATTSDGQITHQNAMENSHSDTTQGK | ... [STIP 172
Sspon.08G0022510-1T 3-oxoacyl-[acyl-carrier-protein] synthase |, chloroplastic QVFKDPS#GIK | ... [STIG 322
Sspon.08G0022670-1B nuclear pore complex protein NUP98A VPFFADDEES#PATPK | ... [STIP 159
Sspon.08G0022670-1B nuclear pore complex protein NUP98A SAMS#PSIRPPAVENDNQHEAR | ... [STIP 222
Sspon.08G0022670-1B nuclear pore complex protein NUP98A VPFFADDEESPAT#PK ...P[STIP.... 162
Sspon.08G0022780-2C uncharacterized protein LOC8076213 isoform X1 VDS#LCCLIQK .R.[ST]..... 216
Protein kinase superfamily protein with
Sspon.08G0022930-1P octicosapeptide/Phox/Bem1p domain DSVASAGSSAHNSEASEYSGLVEGMS#PR | ... [STIP 175
Protein kinase superfamily protein with
Sspon.08G0022930-1P octicosapeptide/Phox/Bem1p domain AAS#FGELLR ..R.[ST]..... 33
Sspon.08G0023290-1B proteasome subunit beta type-5-A TPVEQEMTDAPTT#SA - 254
Sspon.08G0023290-1B proteasome subunit beta type-5-A TPVEQEMTDAPTTS#A - 255
Sspon.08G0024140-1P predicted protein GEGMGGAVADS#GESR | ... [STIG 581
Sspon.08G0024140-1P predicted protein GEGMGGAVADSGES#R - 584
Sspon.08G0024470-1B Protein transport protein SEC16B-like protein GSS#PEVDPLHPETQAR | ... [STIP 55
Sspon.08G0024800-1C Serine/arginine-rich splicing factor SR45a GYS#PPPYGGGR | ... [STIP 241
Sspon.08G0024800-1C Serine/arginine-rich splicing factor SR45a GY#SPPPYGGGR - 240
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Sspon.08G0024800-1C Serine/arginine-rich splicing factor SR45a TH#PTPGSYLGHR ...P.[STIP.... 146
Sspon.08G0024800-1C Serine/arginine-rich splicing factor SR45a RS#PPPVHASYR | ... [STIP 188
Sspon.08G0024800-1C Serine/arginine-rich splicing factor SR45a S#HEREEDAVNR R..[ST]..... 51

Sspon.08G0024840-1P protein kri1 VYS#ESEEEGGEEAENAEK | ... [STIE.E 124
Sspon.08G0024840-1P protein kri1 KPVDILAGS#DEDSDGGEEDLSK | ... [ST]D.D 23

Sspon.08G0024840-1P protein kri1 KPVDILAGSDEDS#DGGEEDLSK | ... [STID 27

Sspon.08G0025580-2D auxin response factor 6 isoform X1 LSSSSGSVLPAQSGS#PEAVEEHK | ... [STIP 17

Sspon.08G0026670-1P probable aquaporin TIP2-2 YIYMCGDHAPVAS#SDF - 245
Sspon.08G0026670-1P probable aquaporin TIP2-2 YIYMCGDHAPVASS#DF | ... [STID 246
Sspon.08G0026900-2D putative phospholipid-transporting ATPase 9 GVDS#DDEDLVVYGTPIER | ... [STID.E 5

Sspon.08G0026910-1C tRNA(adenine(34)) deaminase chloroplastic SIVEGIASS#SPR - 1048
Sspon.08G0026910-1C tRNA(adenine(34)) deaminase chloroplastic ITTEGS#GEFFTGK | ... [STIG 1279
Sspon.08G0026910-1C tRNA(adenine(34)) deaminase chloroplastic SIVEGIASSS#PR - 1049
Sspon.08G0026910-1C tRNA(adenine(34)) deaminase chloroplastic SEDT#DGEDVSLLR - 408
Sspon.08G0026910-1C tRNA(adenine(34)) deaminase chloroplastic EGLETYYS#GEDVYSGR | ... [ST]..D 255
Sspon.08G0026910-1C tRNA(adenine(34)) deaminase chloroplastic DENS#DDVADVR | ... [STID 348
Sspon.08G0030790-1D Protein transport protein SEC16B-like protein S#PDGQIMQSPSMPGK | ... [STIP 957
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