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Resumo 

 

 Fatores de transcrição WRKY de soja têm sido identificados e relacionados em 

resposta a estresses bióticos e abióticos. No entanto, em estudos anteriores, a família 

WRKY estava subestimada. Recentemente, o envolvimento dos genes WRKY em 

resposta a Phakopsora pachyrhizi, o agente causador de uma importante doença da soja, 

a Ferrugem Asiática, foi sugerido a partir de análise de dados de expressão gênica 

global. No presente estudo, a anotação completa da família WRKY de soja e a análise 

funcional de genes envolvidos na resposta à infecção por P. pachyrhizi foram realizada. 

A partir de buscas em bancos de dados do genoma da soja, genes WRKY foram anotados 

e aqueles envolvidos na resposta a P. pachyrhizi foram identificados usando quatro 

experimentos de expressão gênica global: superSAGE, RNA-Seq de lesões 

microdissecadas e dois microarranjos. O padrão de expressão gênica foi confirmado por 

RT-qPCR para oito genes. Embriões somáticos de soja foram transformados, visando a 

superexpressão ou silenciamento gênico, e plantas transgênicas foram desafiadas com P. 

pachyrhizi. Cento e setenta e oito genes WRKY foram anotados e 74 identificados como 

diferencialmente expressos durante a infecção pelo fungo. Em resposta a P. pachyrhizi, 

oito genes apresentaram expressão mais inicial e⁄ou mais forte no genótipo resistente 

quando comparado com o suscetível. Todos os oito genes analisados mostraram o pico 

de expressão nas primeiras 24 horas após a inoculação. Comparando a mineração de 

dados em resposta à infecção por P. pachyrhizi com o resultado do cladograma, um 

padrão de expressão similar pode ser observado em genes relacionados. Plantas 

superexpressando Glyma15g00570 não foram recuperadas. Provavelmente a expressão 

constitutiva deste gene afeta a regeneração das plantas. A participação de quatro genes 

homólogos em resposta ao patógeno foi demonstrada usando a técnica de RNAi. 

Quando infectada por P. pachyrhizi, folhas da linhagem silenciada mostraram maior 

número de lesões do que plantas não-transformadas. Em conclusão, neste trabalho a 

família WRKY de soja completa foi anotada e a participação de alguns membros em 

resposta a P. pachyrhizi foi demonstrada.   
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Abstract 

 

 Soybean WRKY transcription factors have been identified and related with the 

response to biotic and abiotic stresses. However the soybean WRKY family was 

underrepresented in previous studies. Recently, the involvement of WRKY genes in 

response to Phakopsora pachyrhizi, the causal agent of an important soybean disease -

Asian Soybean Rust (ASR)- has been suggested by the analyses of global gene-

expression data. In the present study a genome-wide annotation of soybean WRKY 

family and the functional analyzes of genes involved in response to P. pachyrhizi were 

performed. Following a search in the soybean genomic databases, WRKY-encoding 

genes were annotated and those involved in response to P. pachyrhizi were identified 

using global gene-expression experiments: superSAGE, RNA-Seq of microdissected 

lesions and two microarrays. Gene expression pattern was validated by RT-qPCR. 

Soybean somatic embryos were transformed aiming WRKY overexpression or silencing, 

and transgenic plants were challenged with P. pachyrhizi. One hundred-seventy-eight 

WRKY genes were annotated and 74 identified as differentially expressed during fungus 

infection. In response to P. pachyrhizi, eight genes were expressed earlier and⁄or 

stronger in a resistant genotype when compared to a susceptible one. All the eight 

analyzed genes showed the expression peak at the first 24 hours after inoculation. By 

comparing data mining in response to P. pachyrhizi infection with the clustering result, 

similar expression pattern could be observed in closely related genes. Plants 

overexpressing Glyma15g00570 were not recovered. Probably the constitutive 

overexpression of the gene may affect the regeneration of plants. The participation of 

four homologous genes in response to pathogen was demonstrated using RNAi 

approach. When infected by P. pachyrhizi, leaves of silenced transgenic line showed 

higher number of lesions than wild-type plants. In conclusion, the complete soybean 

WRKY family was annotated and the participation of some members in response to P. 

pachyrhizi was demonstrated.   
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Lista de Abreviaturas 

 

ASR: Ferrugem Asiática (“Asian Soybean Rust”)  

At: Arabidopsis thaliana  

AVR: efetor/ produto de avirulência (“effector/avirulence products”) 

Bn: Brassica napus 

BP filter: “Band Pass filter” 

CaMV: vírus do mosaico da couve-flor (“Cauliflower mosaic virus”)  

cDNA: DNA complementar  

CDS: sequência codificante (“coding sequence”) 

DNA: ácido desoxirribonucleico (“desoxyribonucleic acid”) 

dai: dias após a inoculação (“days after inoculation”) 

EgfpER: promoter da protein fluorescente verde (“Enhanced green fluorescent protein”) 

ESTs: etiquetas de sequências expressas (“Expressed Sequence Tags”)  

ETI: efetor deencadeia a imunidade (“Effector Triggered Immunity”) 

FPKM: “Fragments Per Kilobase or exon per million fragments Mapped” 

GFP: proteína fluorescente verde (“Green Fluorescent Protein”)  

Gm: Glycine max 

hai: horas após a inoculação (“hours after inoculation”)  

hpt: higromicina fosfotransferase  

Hv: Hordeum vulgare 

ICS1: “Isochorismate Synthase 1” 

JA: ácido jasmônico (“Jasmonic Acid”) 

LCM: “Laser Capture Microdissection” 

LRR-RLK: “Leucine-Rich Repeats – Receptor-like Kinase”  

LRR-RLP: “Leucine-Rich Repeats – Receptor-like Protein”  

MAMPs:” Microbes-associated Molecular Patterns”  

MAPK: “Mithogen-activated Protein Kinase”  

MKKK: “Mithogen-activated Protein Kinase Kinase Kinase”  

MS: meio de cultura de Murashinge e Skoog  

NCBI: “National Center for Biotechnology Information”  

NMR: “Nuclear Magnetic Resonance” 
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NPR1: “Nonexpressor of PR genes 1” 

't: 'icotiana tabacum 

PAMPs: “Pathogen-associated Molecular Patterns” 

P35S: promotor 35S do CaMV  

pb: pares de bases  

ORF: “Open Reading Frame” 

Os: Oryza sativa 

PCR: Reação em Cadeia da Polimerase  

PIG: “Particle Inflow Gun” 

pH: potencial hidrogeniônico 

PM: “Plasmatic Membrane” 

ProlD: “rooting loci promoter” de Agrobacterium rhizogenes  

PRs: “Pathogenesis-Related proteins”  

PTI: “Pathogen triggered Immunity” 

R genes: “Resistence genes” 

RB: Reddish Brown” 

RLK: “Receptor-like Kinase”  

RNA: ácido ribonucleico  

RNAi: RNA de interferência  

RNA-Seq: Whole transcriptome shotgun sequencing  

RT-PCR: (“Reverse Transcription-Polymerase Chain Reaction”) 

RT-qPCR: PCR  quantitativa precedida de transcrição reversa  

SA: ácido salicílico (“Salicilic Acid”) 

SAR: resistência sistêmica adquirida (“Systemic Acquired Resistance”)  

SuperSAGE: Serial analysis of gene expression 
T35S: terminador 35S do CaMV  

T-DNA: DNA de transferência de Agrobacterium tumefaciens  

TIR-NB-LRR: “Toll/Interleukin1 Receptor – Nucleotide Binding – Leucine-Rich  

Repeats”  

TGA: “TGA transcription factor” 

TTSS: Sistema de Secreção Tipo III (“Type III Secretion System”)  

U: “Units” 

WT: selvagem (“Wild-type”)  
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1. I�TRODUÇÃO GERAL 

 

1.1. Soja 

 

A soja (Glycine max), pertencente à família Fabaceae, é a espécie de leguminosas 

de maior importância econômica no mundo. Atualmente, são produzidas, por ano, cerca 

de 260 milhões de toneladas deste grão. O Brasil aparece como o segundo maior 

produtor ― com uma produção de 75,32 milhões de toneladas na safra 2010/11 ― 

aproximadamente ¼ de toda a produção mundial (CONAB, 2012; Embrapa, 2010).  

A relevância dessa espécie na agricultura é decorrente de sua capacidade de 

fixação de nitrogênio atmosférico pela simbiose com microrganismos, do seu alto teor 

proteico e lipídico, de ser utilizada há milênios na alimentação humana e animal e, mais 

recentemente, da possibilidade de utilização do óleo de soja para a produção de 

biocombustíveis (Reetz et al. 2008; Varshney et al. 2009).  

Devido a sua grande importância econômica, a comunidade científica 

internacional que trabalha com leguminosas recomendou a soja como planta modelo 

para estudos genéticos e moleculares, na conferência “Cross-Legume Advances through 

Genomics” realizada em 2004 (Gepts et al., 2005). Desde então, muitos estudos têm 

sido desenvolvidos.  Um exemplo é o sequenciamento do genoma da cultivar Williams 

82 (Schmutz et al., 2010). Em 1997, foi criado o Consórcio Internacional do genoma da 

soja entre pesquisadores da China, Japão, Coréia do Sul, Estados Unidos e Brasil. O 

projeto GENOSOJA (Consórcio Nacional do Genoma da Soja) é parte integrante do 

consórcio internacional. O GENOSOJA integra diversos grupos de pesquisa do país, 

tem como objetivo a caracterização do genoma da soja por intermédio de estudos da 

estrutura física do genoma e de expressão de genes e proteínas. Dessa forma, propõe-se 

a auxiliar na compreensão da função de genes e dos mecanismos moleculares 

envolvidos em processos do desenvolvimento da planta e em resposta a situações de 

estresse tais como a ocorrência de secas, doenças e pragas, que afetam a produtividade 

da cultura no país.  O Brasil faz parte, ainda, do projeto BIOTECSUR (Projeto de 

Cooperação Bi-regional entre a União Européia & MERCOSUL), que tem por objetivo 

a caracterização de genes e desenvolvimento de tecnologias para agregar valor ao 

cultivo da soja. 
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1.2. Estresses ambientais que afetam a produtividade da cultura da soja 

 

Entre os fatores que limitam o rendimento das culturas de soja estão os estresses 

ambientais tais como fungos, bactérias, nematoides, vírus, plantas invasoras, insetos, 

seca, inundações, temperaturas extremas, salinidade e toxicidade de minerais (Dita et 

al., 2006). Normalmente, estes fatores não ocorrem isoladamente: plantas sob condições 

de estresse abiótico tornam-se ainda mais suscetíveis aos danos causados por pragas e 

doenças, aumentando consideravelmente as perdas (Dita et al., 2006). Em função das 

mudanças climáticas, muitos esforços têm sido dirigidos para o desenvolvimento de 

cultivares mais tolerantes às adversidades abióticas (Tollefson, 2010).  

Além dos estresses abióticos, as doenças estão entre os fatores mais importantes 

e difíceis de controlar. A expansão das culturas para novas áreas, a monocultura e a 

utilização de práticas inadequadas de manejo têm aumentado o número de doenças 

causadas por fungos, bactérias, vírus e nematoides, além de outras anormalidades 

desconhecidas (Suzuki & Yuyama, 2005). Apesar do uso de fungicidas e outras técnicas 

que visam o controle ou à eliminação dos patógenos, as moléstias fúngicas são 

responsáveis por grandes prejuízos nas colheitas todos os anos. 

Diversos fungos atacam as culturas de soja. Os patógenos mais comumente 

envolvidos com podridão de sementes e morte de plântulas são: Pythium sp., 

Phytophtora sojae, Rhizoctonia solani e Fusarium sp. Estes dois últimos, juntamente 

com Macrophomina phaseoli, Sclerotium rolfsii e S. sclerotiorum, são também 

responsáveis por podridões radiculares e da haste (Reis & Casa, 2002). Os autores 

salientam que, em soja, não há fonte de resistência a esses fungos, sendo este um grande 

desafio para os programas de melhoramento.  

A Ferrugem Asiática (ASR, Asian Soybean Rust), doença causada pelo fungo 

biotrófico Phakopsora pachyrhizi Sydow, é responsável por grandes perdas na 

produtividade de soja no mundo (Goellner et al., 2010). Sob condições de 

desenvolvimento favoráveis para o fungo, a infecção pode resultar em perdas de 10% a 

80% na produção (Ogle et al., 1979; Bromfield, 1984; Patil et al., 1997; Yorinori et al., 

2005).  O patógeno coloniza primeiro os tecidos foliares e, em menor extensão, hastes e 

vagens. (Miles et al., 2006). O desenvolvimento da infecção resulta na desfolhação 

prematura e na redução drástica no rendimento dos grãos. As estimativas apontam que a 

doença tenha causado perdas econômicas de mais de 2,2 bilhões de dólares durante a 

safra de 2006/2007, no Brasil (Nunes, 2009). 
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Atualmente, não há cultivares resistentes à Ferrugem Asiática e a tentativa de 

controle por meio de fungicidas se mostra cara e, por vezes, ineficiente, devido à 

agressividade do fungo e à dificuldade de detecção nos estágios iniciais da infecção. 

Além disso, o controle químico causa forte impacto ambiental e pode resultar na 

resistência do patógeno (Sconyers et al., 2006; Calvo et al., 2008). 

1.3. Mecanismos de resposta da planta à infecção por patógenos 

 Quando entra em contato com a planta hospedeira, o patógeno precisa sobrepor 

diversas barreiras físicas pré-existentes como a cutícula e tricomas presentes nas folhas, 

ou barreiras induzidas (ex. fechamento dos estômatos, deposição de calose). Com o 

sucesso na penetração ele deve persistir no espaço apoplástico, que possui pH baixo, 

componentes antimicrobianos e enzimas de degradação. Além disso, a parede celular 

limita os micróbios ao espaço apoplástico. Uma vez que acessam o citosol, precisam 

suprimir as respostas de defesa e absorver nutrientes das plantas. Bactérias possuem um 

sistema de secreção do tipo III (TTSS- Type III Secretion System) que penetra através da 

parede celular e membrana plasmática para injetar moléculas efetoras no citoplasma e 

ganhar acesso aos nutrientes. Alguns fungos e oomicetos formam um apressório e 

forçam a penetração da hifa pela pressão de turgor através da parede celular. Em 

seguida, estruturas de alimentação (haustórios) são formadas e efetores secretados por 

exocitose (Bent et al., 2007; Göhre & Robattzek, 2008). 

As plantas possuem sistemas de reconhecimento que induzem respostas de 

defesa desencadeadas após o contato com moléculas diferentes das suas (Figura 1). 

Padrões Moleculares Associados a Patógenos (PAMPs,  do inglês, Pathogen-Associated 

Molecular Patterns) ou Padrões Moleculares Associados a Micróbios (MAMPs, do 

inglês, Microbe-Associated Molecular Patterns) são estruturas moleculares bem 

conservadas, presentes somente em micróbios, como flagelinas bacterianas, quitinas 

fúngicas e lipopolissacarídeos de oomicetos. Pattern Recognition Receptors (PRRs) são 

receptores presentes na membrana plasmática vegetal, tais como as LRR-RLKs 

(Leucine-rich Repeat Receptor Like Kinase), que reconhecem PAMPs e desencadeiam a 

imunidade basal - PTI (Plant Triggered Immunity). Alguns patógenos desenvolveram 

fatores de virulência (efetores) que suprimem essa resposta de defesa. No entanto, as 

plantas acabaram por desenvolver proteínas de resistência (R) que reconhecem os 

efetores e desencadeiam a ETI (Effector-Triggered Immunity). A ETI está associada 
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com a resposta de hipersensibilidade (morte celular programada) e à Resistência 

Sistêmica Adquirida (SAR, do inglês, Systemic Acquire Resistance). Porém, esta 

resistência pode ser também sobreposta por patógenos que eliminaram ou modificaram 

seus efetores, escapando à detecção pela planta (Bent et al., 2007; Göhre & Robattzek, 

2008). 

As respostas a ataques por patógenos requerem uma ampla reprogramação 

transcricional e uma sinalização interconectada envolvendo o balanço entre os 

hormônios ácido salicílico (AS, do inglês, Salicilic Acid) e ácido jasmônico (JÁ, do 

inglês, Jasmonic Acid) na célula vegetal.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figura 1. Modelo evolutivo da interação planta

 

 

 

 

 

 

 

 

 

 

Modelo evolutivo da interação planta-patógeno (adaptado a partir de 

Mackey, 2007). 
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adaptado a partir de Bent & 
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1.3. Resistência à P. pachyrhizi em soja 

O ciclo de vida de P. pachyrhizi, sob condições adequadas, começa com a 

germinação de esporos 1 ou 2 horas após a inoculação (hai). A formação de um 

apressório sobre a epiderme do tecido vegetal ocorre nas primeiras 12 hai. A hifa de 

infecção penetra nas células da epiderme em até 24 hai (Schneider et al., 2011). Quando 

a hifa de penetração emerge no espaço intercelular abaixo da epiderme, um septo é 

formado produzindo a hifa primária. O haustório, órgão especializado com o qual o 

fungo obtém nutrientes e secreta efetores, é formado entre a parede celular e a 

membrana plasmática, entre 24 e 48 hai. Completados esses eventos com sucesso, o 

fungo coloniza os espaços intercelulares do mesófilo esponjoso produzindo a hifa 

secundária e haustórios adicionais (Yang et al., 1991). Novos esporos são formados de 7 

a 9 dias após a inoculação (daí) (Marchetti et al., 1975), sendo disseminados por até 4 

semanas (Mortel et al., 2007).  

Foram descritos três tipos de infecção causados pelo fungo em genótipos de soja 

(Figura 2): (1) reação suscetível caracterizada por lesões marrons (TAN), com 

esporulação total das pústulas; (2) reação de hipersensibilidade caracterizada por lesões 

avermelhadas (Reddish Brown –RB), com pouca ou moderada esporulação; e (3) reação 

resistente com pouca ou nenhuma esporulação, conferindo o fenótipo imune (Bromfield, 

1984; Bromfield & Hartwig, 1980). Cinco locus de Glycine max que conferem o 

fenótipo de imunidade (Rpp1) ou de resistência (Rpp1b, Rpp2, Rpp3, Rpp4 e Rpp5) 

foram identificados (Cheng and Chan, 1968; Hidayat & Somaatmadja, 1977; Singh & 

Thapliyal, 1977; Bromfield & Hartwig, 1980; McLean and Byth, 1980; Hartwig & 

Bromfield, 1983; Hartwig, 1986; Monteros et al., 2007; Garcia et al., 2008). A 

efetividade desses genes é limitada por isolados virulentos do fungo, os quais são 

capazes de sobrepor os mecanismos de resistência conferidos pelos genes (Bonde et al., 

2006; Miles et al., 2006).  

Como não há resistência durável contra P. pachyrhizi e a variabilidade genética 

apresentada pelas cultivares de soja existentes é baixa (Camargo & Yuyama, 2001), a 

identificação de espécies, genótipos ou genes que possibilitem a construção de um 

“arsenal” contra os diferentes estresses ambientais no germoplasma comercial pode 

contribuir enormemente na busca por cultivares mais resistentes/tolerantes aos limites 

impostos pelo ambiente. 

Como alternativas efetivas, que visam contribuir para o desenvolvimento de 
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estratégias que permitam minimizar a suscetibilidade da soja a limitações bióticas e 

abióticas, conta-se com estudos de genômica e engenharia genética, que abrem novas 

possibilidades para o melhoramento da soja. O emprego destas abordagens torna 

possível a identificação de novos genes e fornece recursos para maior compreensão das 

respostas fisiológicas e bioquímicas, bem como das redes regulatórias dos genes 

envolvidos, abrindo a perspectiva para o desenvolvimento, a longo prazo, de novas 

estratégias para a melhoria de características de interesse agronômico.  

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

Figura 2. Tipos de reação da soja à infecção por

sintomas visíveis; (B) reação de hipersensibilidade, com lesões avermelhadas 

(C) reação suscetível, com lesões marrons (TAN) (Miles 

 

 

 

 

 

Tipos de reação da soja à infecção por P. pachyrhizi. (A) Reação imune, sem 

sintomas visíveis; (B) reação de hipersensibilidade, com lesões avermelhadas 

tível, com lesões marrons (TAN) (Miles et al., 2006). 
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(A) Reação imune, sem 

sintomas visíveis; (B) reação de hipersensibilidade, com lesões avermelhadas - RB; e 
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1.5. A família de fatores de transcrição WRKY 

 

Estudos do perfil de expressão gênica global têm demonstrado a modulação da 

expressão de vários genes de soja em resposta à infecção causada por P. pachyrhizi 

(Mortel et al., 2007; Panthee et al., 2007; Choi et al., 2008; Panthee et al., 2009; 

Tremblay et al., 2010; Schneider et al., 2011). No estudo realizado por Mortel et al. 

(2007), o perfil de expressão de genes em folhas de um genótipo resistente (PI970230), 

portador do gene de resistência Rpp2, e de um genótipo suscetível (Embrapa 48), em 

resposta à infecção por P. pachyrhizi, foi comparado com o perfil de expressão em 

folhas não infectadas. Por meio de hibridizações de microarranjo de DNA, foi 

identificado um grande número de genes diferencialmente expressos, em especial genes 

da família WRKY. Schneider et al. (2011) analisaram o perfil de expressão gênica 

global da cultivar de soja Ankur (PI462312), que porta o gene de resistência Rpp3, 

inoculada com um isolado avirulento (Hawaii 94-1) e um virulento (Taiwan 80-2) de P. 

pachyrhizi. Nos dados obtidos da análise, genes WRKY também estavam representados. 

Esses resultados demonstram a importância dos fatores de transcrição da família 

WRKY na reprogramação transcricional durante a infecção da soja por P. pachyrhizi. 

Os genes WRKY devem regular a expressão de genes de defesa, modulando genes–alvo 

downstream ou ativando/reprimindo outros fatores de transcrição (Pandey & Somssich, 

2009). 

Os fatores de transcrição WRKY pertencem a uma das maiores famílias de 

proteínas regulatórias no reino vegetal. A característica que dá nome à família é o 

domínio WRKY, uma região altamente conservada que contém o heptapeptídeo 

WRKYGQK e um motivo “dedo-de-zinco” C2H2 ou C2HC. Estudos anteriores 

identificaram 72 genes WRKY em Arabidopsis (Eugelm et al., 2000) e cerca de 100 

membros em arroz (Xie et al., 2005; Zhang & Wang, 2005; Wu et al., 2005; Ross et al., 

2007).  

A família é classificada em três grupos de acordo com o número de domínios 

WRKY e o tipo de motivo “dedo-de-zinco” (Eugelm et al., 2000). Genes com dois 

domínios pertencem ao grupo I, enquanto que os grupos II e III possuem somente um 

domínio. Proteínas que contém dois domínios têm maior atividade de ligação ao DNA 

no domínio C-terminal. A função do domínio N-terminal permanece não determinada 

(Eulgem et al., 1999; Maeo et al., 2001). Os grupos I e II possuem “dedos-de- zinco” do 

tipo C2–H2 (C–X4–5–C–X22–23–H–X1–H). O grupo II é subdividido em cinco subgrupos 
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(a-e) baseados em aminoácidos adicionais presentes no domínio. O motivo “dedo-de-

zinco” do grupo III é do tipo C2–HC (C–X7–C–X23–H–X1–C).  

A presença dessas proteínas em eucariotos primitivos revela a ampla ocorrência 

das proteínas WRKY (Ülker & Somssich, 2004). O grupo I parece ser o mais basal, uma 

vez que é o único presente na alga Chlamydomonas reinhardtii. Surpreendentemente, 

cinco genes do grupo III foram identificados no musgo Physcomitrella patens. 

Anteriormente, pensava-se que este era o grupo mais derivado devido a sua expansão 

nas monocotiledônias. Os grupos IIa e IIe parecem ser os mais derivados, porque são os 

únicos que estão ausentes em P. patens. O grupo I foi encontrado também em eucariotos 

não fotossintetizantes (Dictyostelium discoideum) e no protista unicelular Giardia 

lamblya (Rushton et al., 2010).  

A análise por ressonância magnética nuclear (NMR, do inglês, 'uclear 

Magnetic Resonance) de um domínio WRKY C-terminal de uma proteína de 

Arabidopsis (AtWRKY4) mostrou que a sequência conservada WRKYGQK está 

diretamente envolvida na ligação ao DNA (Yamasaki et al., 2005). A maior parte das 

proteínas WRKY já caracterizadas ligam-se ao elemento W-box (C/T)TGAC(C/T), 

presente no promotor de genes-alvo (Eugelm & Somssich, 2007). Exceções são o fator 

de transcrição WRKY de cevada SUSIBA2 e o de tabaco 'tWRKY12, que se ligam a 

regiões diferentes (Sun et al, 2003; van Verk et al., 2008). A especificidade é 

parcialmente dependente de sequências de DNA adjacentes ao W-box e o envolvimento 

das proteínas WRKY em complexos pode ser o critério mais importante para determinar 

essa especificidade (Ciolkowski et al., 2008). Tanto a assinatura WRKYGQK quanto o 

motivo dedo de zinco são requeridos para ligação ao DNA (Maeo et al., 2001). No 

entanto, até o momento, não foi determinada a estrutura cristalizada de um domínio 

WRKY associado com seu sítio de ligação ao DNA ou de uma proteína WRKY 

completa (Pandey & Somssich, 2009).  

As proteínas WRKY têm sido descritas como reguladores transcricionais em 

vários processos, desde a defesa contra patógenos (Eugelm et al., 1999; Chen & Chen, 

2000; Dong et al., 2003; Ryu et al., 2006), senescência foliar (Hinderhofer et al., 2001; 

Miao et al., 2004), desenvolvimento de tricomas (Johnson et al., 2002) e semente  (Luo 

et al., 2005), até na sinalização por açúcar (Sun et al., 2003), remodelagem da cromatina 

(Kim et al., 2008) e na resposta a estresses abióticos (Rushton et al., 2010). Na Figura 3 
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está apresentado um modelo hipotético da rede de interação entre WRKYs de A. 

thaliana, que estariam envolvidos nas respostas ao ataque por patógenos. 

Em soja, a identificação de 64 genes WRKY expressos em diversos tecidos e em 

resposta a estresses abióticos foi realizada por RT-PCR (Zhou et al., 2008). No entanto, 

devido ao método de análise e ao sequenciamento do genoma da soja estar incompleto 

na época, os próprios autores consideraram que a família estava sendo subestimada. 

Além disso, a nomenclatura que vem sendo utilizada para genes WRKY em soja não tem 

um consenso na literatura. O banco de dados Phytozome nomeia os genes de acordo 

com os ortólogos em Arabidopsis, enquanto Zhou et al. (2008) numeraram 

aleatoriamente os  64 membros identificados por seu grupo (depositados no NCBI). Em 

estudos com genes individuais (Zhang et al., 2008; Kang et al., 2009), os mesmos foram 

nomeados de forma diferente da proposta por Zhou et al. (2008). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

Figura 3. Modelo hipotético de rede de interação entre WRKYs de 

envolvidos nas respostas ao ataque por patógenos

Somssich, 2007).  
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envolvidos nas respostas ao ataque por patógenos (adaptado a partir de 
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. Modelo hipotético de rede de interação entre WRKYs de A. thaliana 

adaptado a partir de Eugelm & 
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2. OBJETIVOS 

 

2.1. Objetivo geral 

O presente estudo teve como objetivo a anotação completa dos genes WRKY de 

soja, a identificação daqueles envolvidos na resposta à infecção pelo fungo P. 

pachyrhizi e a análise funcional de genes selecionados, através de superexpressão e 

silenciamento gênico em soja.   

 

2.2. Objetivos específicos 

a) Anotação da família WRKY em soja; 

b) Classificação dos genes  

c) Identificação dos genes WRKY responsivos ao ataque de P. pachyrhizi pela análise de 

dados da literatura (microarranjo), da análise in silico e de experimento de 

microdissecção de lesões (RNA-Seq); 

d) Seleção dos genes que apresentaram expressão diferencial em mais de uma das 

situações analisadas no item c para determinar o perfil de expressão em resposta ao 

fungo P. pachyrhizi através de PCR quantitativa precedida de Transcrição reversa (RT-

qPCR);  

e) Construção de vetores de transformação vegetal para superexpressão e silenciamento 

gênico (via RNAi); 

f) Obtenção de linhagens transgênicas de soja com as construções descritas no item 

anterior; 

g) Caracterização das linhagens estavelmente transformadas em nível molecular; 

h) Desafio das plantas transgênicas com o agente patogênico. 
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CAPÍTULO I 

 

Genome-wide annotation of the soybean WRKY family and functional 

characterization of genes involved in the response to Phakopsora 

pachyrhizi 
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Summary  

• Soybean WRKY transcription factors have been identified and related with the 

response to biotic and abiotic stresses. The involvement of WRKY genes in response to 

Phakopsora pachyrhizi, the causal agent of an important soybean disease -Asian 

Soybean Rust (ASR)- has been suggested by several studies involving global gene-

expression data. In the present study, a genome-wide annotation of soybean WRKY 

family and the functional analyzes of genes involved in response to P. pachyrhizi were 

performed.  

• Following a search in the soybean genomic databases, WRKY-encoding genes 

were annotated and those involved in the response to P. pachyrhizi were identified using 

global gene-expression experiments: superSAGE, RNA-Seq of microdissected lesions 

and microarrays. Gene expression pattern of eight genes was validated by RT-qPCR. 

For functional analysis, soybean was transformed aiming WRKY overexpression or 

silencing, and transgenic plants were challenged with P. pachyrhizi. 

•  One hundred-seventy-eight WRKY genes were annotated and 74 identified as 

differentially expressed during fungus infection. The expression of eight genes in 

response to P. pachyrhizi was earlier and⁄or stronger in a resistant genotype when 

compared to a susceptible one. When infected by P. pachyrhizi, leaves of silenced 

transgenic line showed higher number of lesions than wild-type plants.  

•  The complete soybean WRKY family was annotated and the participation of 

some members in response to P. pachyrhizi was demonstrated.  
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Key-words: Glycine max, genetic transformation, fungus resistance, transcription 

factors, Asian Soybean Rust, RNAi, overexpression, functional analysis  

 

Introduction 

WRKY transcription factors comprise one of the largest families of regulatory 

proteins found in plants, whose most prominent feature is the WRKY domain, a highly 

conserved 60 amino acid region characterized by the hallmark heptapeptide 

WRKYGQK followed by a C2H2- or C2HC- zinc finger motif. Previous studies 

identified 72 WRKY-encoding genes in Arabidopsis (Eugelm et al., 2000) and about 100 

members in rice (Xie et al., 2005; Zhang & Wang, 2005; Wu et al., 2005; Ross et al., 

2007). Presence in primitive eukaryotes (Ülker & Somssich, 2004) reveals the 

widespread occurrence of WRKY proteins. As deduced from nuclear magnetic 

resonance (NMR) analysis of the C-terminal WRKY domain of one Arabidopsis protein 

(AtWRKY4), the conserved WRKYGQK sequence is directly involved in DNA binding 

(Yamasaki et al., 2005). Most of the characterized WRKY proteins bind to the W-box 

element (C/T)TGAC(C/T) in the promoter of target genes (Eugelm & Somssich, 2007). 

Exceptions are the barley WRKY factor SUSIBA2 and the tobacco 'tWRKY12, which 

have additional DNA-binding sites (Sun et al, 2003; van Verk et al., 2008). Specificity 

of binding site is partly dependent on the adjacent DNA sequences outside of the W-box 

core and the involvement of WRKY factors in protein complexes may be the major 

criteria in determining promoter selectivity (Ciolkowski et al., 2008). Both WRKY 

residues as well as the zinc finger motif are required for proper DNA binding of the 

protein (Maeo et al., 2001). 

Significant advances regarding WRKY proteins have occurred since the 

publication of the first report of WRKY transcription factor, SPF1 from sweet potato 

(Ishiguro & Nakamura, 1994). Such studies are not restricted to Arabidopsis thaliana - 

model plant - but have been expanded particularly to crop species like barley 

(Mangelsen et al., 2008), tobacco (van Verk et al., 2008), rice (Xie et al., 2005;  Wu et 

al., 2005; Ramamoorthy et al., 2008) and canola (Yang et al., 2009). WRKY proteins 

have been described as transcriptional regulators in various processes such as pathogen 

defense (Eugelm et al., 1999; Chen & Chen, 2000, 2002; Dong et al., 2003; Eugelm, 

2006; Ryu et al., 2006), leaf senescence (Hinderhofer et al., 2001; Miao et al., 2004), as 

well as trichome (Johnson et al., 2002) and seed development (Luo et al., 2005). They 
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have been also implicated in sugar signaling (Sun et al., 2003), chromatin remodeling 

(Kim et al., 1998) and in response to abiotic stresses (Rushton et al., 2010).  

Soybean (Glycine max) is one of the most important crops in the world. At 

present, one of the major diseases affecting soybean production is Asian Soybean Rust 

(ASR), caused by Phakopsora pachyrhizi, an obligate biotrophic plant-pathogenic 

fungus which colonizes primarily leaf tissue and, to a lesser extent, stems and pods 

(Miles et al., 2006). Under favorable conditions for the fungus, infection can result in 

yield losses ranging from 10% to 80% (Ogle et al., 1979; Bromfield, 1984; Patil et al., 

1997).  

Three infection types have been described on soybean accessions after 

inoculation with P. pachyrhizi: (1) susceptible reaction characterized by tan lesions with 

many uredinia and prolific esporulation; (2) resistant reaction typified by reddish brown 

lesions with few uredinia and little to moderate esporulation and; (3) resistant reaction 

with no visible lesions or uredinia, conferring the immune phenotype (Bromfield & 

Hartwig, 1980; Bromfield, 1984). Five Glycine max loci that confer either immunity - 

Rpp1 - or resistance phenotype with little or no esporulation  -Rpp1b, Rpp2, Rpp3, Rpp4 

and Rpp5 - have been identified (Cheng & Chan, 1968; Hidayat & Somaatmadja, 1977; 

Singh & Thapliyal, 1977; Bromfield & Hartwig, 1980; McLean & Byth, 1979; Hartwig 

& Bromfield, 1983; Hartwig, 1986; Monteros et al., 2007; Garcia et al., 2008). The 

effectiveness of these genes is limited by virulent ASR isolates that are able to 

overcome the resistance mechanism conferred by each of them (Bonde et al., 2006; 

Miles et al., 2006). For this reason, the most successful control method so far is the 

application of fungicides that are costly, have a negative impact to the environment, can 

develop pathogen resistance and in severe cases are ineffective (Sconyers et al., 2006).  

Many studies have reported the involvement of soybean WRKY transcription 

factors in the response to P. pachyrhizi infection (Mortel et al., 2007; Panthee et al., 

2007, 2009; Choi et al., 2008; Tremblay et al., 2010;  Schneider et al., 2011). WRKY 

genes may regulate expression of defense genes, modulating immediate downstream 

target genes or activating/repressing other transcriptional factors (Pandey & Somssich, 

2009). Understanding the molecular basis of the soybean defense against fungal 

infection and growth, identifying genes involved in susceptible or resistant response and 

characterizing their individual roles are key steps for engineering durable and 
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quantitative disease resistance. In this context, genetic transformation represents a 

powerful tool for functional studies by genes overexpression and silencing. 

The identification of 64 WRKY genes expressed in various soybean tissues and 

in response to abiotic stress was already accessed by RT-PCR (Zhou et al., 2008). 

However, due to the analysis method and the unavailability of the whole soybean 

genome sequence at that time, the number of members of this gene family identified so 

far is certainly underrepresented. The present study reports a genome-wide annotation 

of soybean WRKY family and the functional analyzes of genes involved in response to 

P. pachyrhizi infection.  

 

Materials and Methods 

Database Search and Sequence Annotation 

Predicted Glycine max WRKY-encoding gene were downloaded from three different 

public databases: Plant Transcription Factor Database - Planttfdb 

(http://planttfdb.cbi.pku.edu.cn/), SoyDB (http://casp.rnet.missouri.edu/soydb/) and 

Soybean Transcription Factor Knowledge Base - Plntfdb 

(http://systemsbiology.usm.edu/Soybean/ ). Each database has used different criteria to 

classify soybean WRKYs. Coding sequences (CDS) were blasted against Phytozome 

database (www.phytozome.org) to retrieve any additional WRKY gene. WRKY domain 

was identified using Pfam v2.5 with default parameters (e-value 1-10) implemented by 

the HMMER v3.0 program (Finn et al., 2011). Gene structures were provided by 

Phytozome database.  WRKY automated predicted genes containing incorrect gene 

models (wrong start/ stop codons or truncated protein) were reannotated using 

GENSCAN (http://genes.mit.edu/GENSCAN.html) and FEGENESH 

(http://linux1.softberry.com/) predictors, considering 2, 5 or 10 kb DNA sequence from 

Gbrowse. Sequences were aligned (ClustalX v2.1) and the domains manually checked. 

Genes without conserved WRKYGQK domain signature were discarded. Annotated 

genes were classified in groups and subgroups proposed by Eugelm et al. (2000) for 

Arabidopsis thaliana. Structure of four soybean WRKY-encoding genes, as well as the 

structure of their alternative transcripts, were analyzed using Fancy Gene v1.4 

(http://host13.bioinfo3.ifom-ieo-campus.it/fancygene/). 
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Clustering analysis  

 Multiple sequence alignments were performed with full-length GmWRKY protein 

sequences using ClustalX tool. The best-fit model of protein evolution was determined 

using ProTest (Abascal et al., 2005) which selected the JTT model for protein matrix 

substitution. Clustering were obtained using PhyML3.0 program (Guindon et al., 2003). 

The support for the clustering topologies was checked by performing 100 re-sampled 

bootstraps. The clustering was visualized and edited using the software FigTree v.1.3.1 

(http://tree.bio.ed.ac.uk/software/figtree/). 

 

Gene expression data mining 

In order to confirm gene expression, GmWRKY CDSs were first blasted against 

Soybase EST database (Severin et al., 2010). In addition, expression profiles of the 

identified WRKY genes in response to P. pachyrhizi infection were obtained from four 

different sources.  

a)  SuperSAGE: SuperSAGE library was constructed using leaves of a soybean 

resistant genotype (PI561356) infected with P. pahyrhizi vs. uninfected leaves (mock 

inoculation/control) collected and bulked in 12, 24 and 48 hai. This library was carried 

out as part of the GenoSoja project (Brazilian Soybean Genome Consortium) and results 

are available in LGE (Laboratório de Genômica e Expressão UNICAMP) Soybean 

Genome database (http://www.lge.ibi.unicamp.br/soja/) for members of the consortium.  

b) RNA-Seq of lesion: spores of a Brazilian population of P. pachyrhizi were 

collected and ressuspended in 0.05% Tween20 (v/v) solution to a final concentration of 

13x104 spores/mL. This suspension was pulverized over soybean resistant (PI561356) 

and susceptible BRS231 (Ribeiro et al., 2007) genotypes at V2 growth stage. Solution 

without spores was used as mock inoculation/control. The experiment followed a 

complete randomized design with three replicates (pots) per treatment and three plants 

per pot. Immediately after inoculation plants were covered with humid plastic bags for 

two days. Ten days after inoculation TAN and RB lesions were observed on abaxial leaf 

surface of BRS231 and PI561356 inoculated plants, respectively. At this time, it was 

possible to collect foliar segments showing rust lesion for laser capture microdissection 

proceeding. Briefly, eight leaf segments of 1cm2 were randomly sampled from the third 

trifoliate infected leaf and immediately fixed on ice in Farmer’s solution (Kerk et al., 

2003). Dehydration and paraffin inclusion was done as described by Cai & Lashbrook 

(2006). Serial sections of 12 µm were made with a rotary microtome and transferred to 
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microscope membrane slides. Then, sections were deparaffinized, dehydrated and 

stained with acid fucsin and fast green. Twenty sections containing a variable number of 

rust lesions were prepared for each biological replicate/treatment. PixCell II LCM 

system (Arcturus, Sunnyvale, CA) and CapSure Macro LCM (Arcturus, Sunnyvale, 

CA) were used to collect foliar cells within the lesion. RNA extraction using the 

PicoPure RNA isolation (Arcturus, Sunnyvale, CA) was performed on cells collected in 

a variable number of infection sites for each biological replicate, thus each genotype 

was represented by RNA extracted from 4500–6000 cells. Synthesis of cDNA was 

carried out and high performace paired end (108 bp) sequencing was done on the 

Illumina genome analyzer GAAllx. Low quality RNA-Seq reads were discarded. Reads 

(a total of 86,301,242) were aligned against the soybean genome and corresponding 

genes were predicted using the TopHat (Trapnell et al., 2009) and SOAP2 (Li et al., 

2009) aligners. Gene expression was calculated using the FPKM (Fragments Per 

Kilobase of exon per Million fragments mapped) value (Mortazavi et al., 2008). To 

identify differential expressed genes a pair-wise comparison between the FPKM values 

of both genotypes was done using a t-test considering 99% of confidence rate. This 

library was carried out as part of the Biotecsur Consortium (Apoyo al desarrolo de las 

biotecnologias en el Mercosur) and results are available in site 

http:bionfo.cnpso.embrapa.br/biotecsoja.  

c)  Microarray (Mortel et al., 2007): expression profiles of WRKY genes in leaves of 

resistant genotype (PI970230), which carries the Rpp2 gene, and in susceptible 

genotype (Embrapa 48) in response to P. pachyrhizi infection were compared to that of 

uninfected leaves (mock inoculation/control). In the present study data obtained at 12 

and 120 hai were considered since these time points exhibited higher gene expression. 

The 46 probes previously described as WRKYs were checked. The specificity of 

probes was analyzed using the Soybase and Phytozome databases. Only probes with 

significant e-values (<0.05) were considered.  

d) Microarray (Schneider et al., 2011): global expression profile of soybean cultivar 

Ankur (PI462312), which carries the Rpp3 resistance gene, inoculated with avirulent 

(Hawaii 94-1) and virulent (Taiwan 80-2) isolates of P. pachyrhizi was analyzed. Affy 

probe sets were searched using the tools available in Soybase database. In the present 

study only the WRKY probes that hybridize to single locus in the soybean genome were 

selected. Data obtained at 12 and 120 hai were considered since these time points 
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exhibited higher gene expression. Genes with a p-value <0.05 were considered as 

differentially expressed. 

 

P. pachyrhizi bioassay for gene expression analysis 

Soybean plants were grown in a pot-based system maintained under greenhouse 

conditions at 28±1ºC with 16/8 h light/dark at a light intensity of 22.5 µEm-2s-1 in 

Embrapa Soja, Londrina, PR, Brazil. The Embrapa-48 genotype which develops a Tan 

lesion (Mortel et al., 2007) was used as a susceptible standard, and the PI561356 

genotype which carries the resistance to soybean rust mapped on linkage group G (P.O. 

Camargo et al., unpublished) was used as the resistant standard. Spores were harvested 

from leaves exhibiting sporulating uredinia and diluted in distilled water with 0.05% 

Tween-20 to a final concentration of 3 x 105 spores/mL. The spore suspension was 

sprayed onto plantlets at the V2 developmental stage. The same solution without spores 

was used for mock inoculation/control. Following inoculation, water-misted bags were 

placed over each individual pot for one day. One trifoliate leaf from each plant was 

collected at 12 and 192 hai, frozen in liquid nitrogen, and stored at -80 °C. Three 

biological replicates from each genotype were analyzed for both treatments.  

 

Expression pattern analysis using reverse transcription and quantitative, real-time 

PCR (RT-qPCR) 

Total RNA was extracted using the TRIzol reagent (Invitrogen) and further 

treated with DNAse (Promega) according to the manufacturer’s instruction. The first-

strand cDNAs were obtained with approximately 2 µg of DNA-free RNA in the M-

MLV reverse transcriptase system (Invitrogen) with a 24-polyVT primer. RT-qPCR was 

conducted in StepOne Applied Biosystem real-time cyclerTM. The PCR-cycling 

conditions were implemented as follows: 5 min at 94 °C, followed by 40 repetitions of 

10 s at 94°C, 15 s at 60°C and 15 s at 72°C, and ending with 2 min at 40°C. A melting 

curve analysis was performed at the end of the PCR run over a range of 55–99°C, 

increasing the temperature stepwise by 0.1°C every 1 s. Each 25 µL reaction comprised 

12.5 µL of diluted DNA template, 1x PCR buffer (Invitrogen), 2.4 mM of MgCl2, 0.024 

mM of dNTPs, 0.1 µM of each primer, 2.5 µL of SYBR-Green (1:100000 - Molecular 

Probes Inc.) and 0.03 U of Platinum Taq DNA polymerase (Invitrogen). cDNA (1:100) 

templates were evaluated. All PCR reactions were carried out in technical 

quadruplicates. Reactions lacking templates were used as negative controls.  
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PCR amplifications were performed using gene-specific primers (Table 1). 

Primer-pairs designed to amplify an FBox protein and a Metalloprotease sequences 

were used as internal controls to normalize the amount of mRNA present in each 

sample. These genes were confirmed as good reference genes in previous reports (Jian 

et al. 2008; Libault et al., 2008). All expression data analyses were performed after 

comparative quantification of amplified products using the 2-∆∆Ct method as previously 

described (Livak & Schmittgen, 2001). Results were statistically compared by variance 

analysis with three-factor factorial treatments: genotypes, time and pathogen presence. 

The data were transformed using the weighted least squares method. Means were 

compared using Tukey multiple comparison test.  

 

Silencing and overexpression vector construction  

The open reading frame (ORF) of Glyam15g00570 (GmWRKY27) was amplified 

from MGBR-46 Conquista soybean cultivar, using a high-fidelity Taq DNA Polimerase 

(Pfu – Fermentas).  The Gateway® System (Invitrogen) was used to recombine PCR 

product into the overexpression pH7WG2D,1 vector (Karimi et al., 2002).   The T-DNA 

region of the resulting pH7WG2D-Glyma15g00570 vector contained the 

Glyma15g00570 gene ORF under control of the CaMV 35S promoter, the hygromycin-

phosphotransferase marker gene (hpt) and the green fluorescent protein reporter gene 

(gfp) (Fig. 1a). A RNAi silencing vector was constructed using pH7GWIWG2(II),0 

(Karimi et al., 2002). The T-DNA region of the resulting pH7GWIWG2 (II),0- 

Glyma15g00570 vector contained inverted repeat fragments (176 pb) of 

Glyma15g00570, separated by a intron of Arabidopsis, under the control of CaMV 35S 

promoter and the hygromycin-phosphotransferase marker gene (hpt) (Fig. 1b). Both 

constructions were confirmed by DNA sequencing.  

 

Soybean transformation and plant regeneration 

Pods containing immature seeds of 3-5 mm in length from soybean cultivars 

MGBR 46 (Conquista), BRSMG 68 (Vencedora), IAS5 and Bragg were harvested from 

field grown plants. Somatic embryogenesis was induced from immature cotyledons and 

proliferated as described by Droste et al. (2002). Proliferating embryogenic tissues were 

submitted to transformation by particle bombardment using the particle inflow gun 

(PIG; Finer et al., 1992) following the procedure described by Droste et al. (2002) or by 

the combined DNA-free particle bombardment and Agrobacterium system as previously 
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described (Wiebke-Strohm et al., 2010). After three months in hygromycin-B selection 

medium, hygromycin-resistant embryogenic soybean tissues were visually selected, 

counted and individually cultured for the establishment of lines corresponding to 

putative independent transformation events.  

Embryo histodifferentiation, conversion into plants and acclimation were carried 

out as described by Droste et al. (2002). All plants derived from an independent piece of 

hygromycin-resistant tissue were considered as being cloned plants. Plants derived from 

non-transformed embryogenic tissues submitted to the same culture conditions were 

recovered and used as controls for molecular characterization and bioassay.  

The cultivars Bragg, BRSMG68 Vencedora and MGBR-46 Conquista were 

selected to Biobalistic transformation experiments due to their competence to somatic 

embryogenesis (Droste et al., 2000, 2002, 2010). IAS5 soybean cultivar was chosen to 

transformation via Biobalistc⁄Agrobacterium integrated system, due to their competence 

to somatic embryogenesis as well as their high susceptibility to Agrobacterium 

tumefaciens wild-type strains (Droste et al., 2010). 

 

Screening for transgenic embryos and plants 

Total DNA was extracted (Doyle & Doyle, 1987) from plant leaves. Putative 

transgenic plants were PCR-screened for the presence of the complete T-DNA using 

different primers combinations (Table 2).  The PCR mixture consisted of 200 ng of 

template DNA, 0.4 mM of dNTPs, 0.4 µM of each primer,  2.5 mM of MgCl2, 1x Taq 

Buffer, 1 U of Taq DNA Polymerase (Invitrogen), and autoclaved distilled water in a 

final volume of 25 µl. The reactions were heated at the beginning (5 min at 94°C) and 

subjected to 30 cycles as follows: 45 s at 94°C, 45 s at 58 °C and 1 min at 72°C. After 

electrophoresis in a 1% agarose gel containing ethidium bromide (0.01 mg/L), the PCR-

products were visualized under ultraviolet light.  

GFP expression was detected under blue light using an Olympus® fluorescence 

stereomicroscope equipped with a BP filter set containing a 488 nm excitation filter and 

a 505-530 nm emission filter. Images were captured using the software QCapture Pro™ 

6 (QImaging®). 

Gene overexpression or silencing was confirmed by RT-qPCR. RNA extraction, 

cDNA synthesis and qPCR were carried out as described above.  
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Fungal bioassay 

A detached leaf method was used to evaluate soybean plant infection by P. 

pachyrhizi (Twizeyimana et al., 2006). Three fully expanded leaves from one transgenic 

and two wild-type plants (2-month-old) were collected, rinsed on sterile distilled water 

and cut in 5 cm × 5 cm pieces. Each leaf piece was inoculated by dripping 1 mL of a 

uredospores suspension (105 spores/mL) and placed with abaxial side upwards in a Petri 

dish covered with wet filter paper. The material was incubated at 20°C with a 12/12 h 

light/dark cycle. Number of lesions and pustules were recorded 12 days after 

inoculation. A non-parametric Student’s t -test, was carried out to compare the effect of 

P. pachyrhizi on transgenic and non-transgenic plants. The results with p< 0.05 were 

considered significant. 

 

Results   

Annotation, in silico characterization and clustering  

A total of 198 soybean WRKY-encoding genes was identified in the Planttfdb, 

SoyDB and Plntfdb databases. Using HMMER with Pfam, 11 sequences were 

discarded: Glyma06g41910, Glyma07g20510, Glyma08g32740, Glyma12g20900, 

Glyma12g31860, Glyma13g34250, Glyma14g35150, Glyma14g36450, 

Glyma15g21570, Glyma18g48460, Glyma20g16010. Another three genes 

(Glyma05g38200, Glyma13g05720 and Glyma20g03820) were also excluded as they 

did not contain the conserved WRKYGQK domain signature. Forty-six out of 184 

predicted GmWRKY genes presented incorrect gene models: 44 wrong start/stop codons 

and two truncated proteins. Most sequences were manually corrected (Supplementary 

Fig. 1). However, even after correction, four sequences (Glyma08g08290, 

Glyma14g12290, Glyma17g24700 and Glyma17g24710) did not fit gene models and 

two sequences (Glyma07g13610, Glyma12g29970) with a lower e-value were 

discarded. Therefore, a final number of 178 potentially WRKY-encoding genes were 

identified and annotated in the present work (Table 3). Transcripts of 140 annotated 

WRKY genes were detected. 

The GmWRKY genes are distributed over the 20 soybean chromosomes with 

protein sequences ranging from 363 to 2,286 amino acids (Table 3). There is an average 

of 8.9 WRKY genes per chromosome, with the higher amount of members (15 genes) 

found in chromosome 6, whereas only two members were detected in chromosome 20.  
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By the number of  WRKY domains and the pattern of zing-finger motives, 

proteins were assigned to three major groups and subgroups, according to Eugelm et al. 

(2000). Genes with two WRKY domains belong to group I, whereas genes of group II 

and III contained only a single WRKY domain. Proteins containing two WRKY 

domains have the major DNA-binding activity in the C-terminal domain, whereas the 

function of N-terminal domain remains unclear (Eulgem et al., 1999; Maeo et al., 

2001). Both group I and II have a C2–H2-type zinc finger motif (C–X4–5–C–X22–23–H–

X1–H). Group II was further divided into subgroups (a-e) based upon additional amino 

acid motifs present in WRKY domain. The zinc finger motif of group III contains a C2–

HC motif (C–X7–C–X23–H–X1–C). Group I, II and III contain 33, 121 and 23 soybean 

WRKY members, respectively (Table 3). Glyma10g31410 could not be consistently 

classified and therefore remain unassigned. Thirteen, 31, 39, 16 and 22 proteins were 

assigned to subgroup IIa, IIb, IIc, IId and IIe, respectively.   

Although the WRKYGQK signature is highly conserved in the soybean 

WRKYs, 16 proteins with amino acid substitutions in the signature of the C-terminal 

domain were identified. These variant proteins are distributed in all groups, except 

subgroup IId. WRKYGKK is the most common variant shared by 11 members. Other 

atypical sequences (WRKYGEK, WRKYEDK, WKKYGQK, CRKYGQK and 

WHQYGKK) occurred in single proteins. Thirteen WRKY proteins contained 

incomplete and/or amino acid substitutions in the zinc finger sequence (Table 3). Some 

of these proteins contain patterns of zinc finger motifs that have not been reported in the 

literature. Expression was detected for ten genes presenting modifications in WRKY 

signature and two in zinc finger motif, indicating that they may be functional. Lacking 

expression of variant genes suggests they could be pseudogenes. Furthermore, another 

highly conserved domain, the Zinc Cluster, was identified right upstream of the WRKY 

domain in IId members. 

Clustering of the full-length proteins clearly split up the GmWRKY members 

into three groups, which corresponds to the WRKY domain classification (groups I, II 

and III). Group II was further divided in the five distinct subgroups (IIa-e) (Fig. 2). 

Group IIa and IIb genes form two closely related clades, as well as group IId and IIe 

genes. The exceptions were the presence of Glyma10g31420, Glyma07g16040, 

Glyma18g39970 and Glyma14g37960 (IIc) in a separated branch. Furthermore, 

clustering suggests that most of WRKY genes are present as double or quadruple copies. 
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Gene expression data  

An overview of differential expressed soybean WRKY genes in response to P. 

pachyrhizi infection is presented in Table 4. Four different experiments were 

considered: a SuperSAGE, a RNA-Seq of microdissected lesions and two different 

microarrays. Seventy-four members showed differential expression in at least one 

experiment, whereas 16 in more than one experiment. Genes from all three groups seem 

to respond to this stress condition.  

Some genes presenting differential expression profiles in response to the fungus 

were selected for more detailed analyses. Glyma15g00570 and Glyma09g41050 were 

differentially expressed in three out of the four experiments, while Glyma08g23380, 

Glyma07g02630 and Glyma08g02580 in the two microarrays. Glyma13g44730, 

Glyma05g36970, Gyma18g44560 were also analyzed since they are closely related to at 

least one of the genes above. Curiously none of these genes was expressed inside rust 

infection lesions ten days after fungus inoculation (RNA-Seq of lesion LCM). 

Differential expression of these genes was confirmed by RT-qPCR.  Transcript 

levels during the course of fungus infection in a resistant genotype (PI561356) and in a 

susceptible genotype (Embrapa-48) were compared to that of mock inoculated plants 

(Fig. 3).  

 Interaction among genotypes, time-course and pathogen presence was highly 

significant (p<0.0001). Expression of some genes (Glyma15g00570, Glyma05g36970, 

Glyma09g41050 and Glyma18g44560) in mock-inoculated plants was continuous in 

both genotypes, while for other genes (Glyma13g44730, Glyma08g23380, 

Glyma07g02630 and Glyma08g02580) a slight modulation in expression pattern was 

observed.  In the inoculated plants the eight genes showed an earlier expression in 

PI561356 (resistant host) when compared with Embrapa 48 (susceptible host). In the 

Embrapa 48 the expression peaks were higher 24 and⁄or 96 hai, while in PI561356 these 

peaks varied from one to 24 hai. Furthermore Glyma08g23380, Glyma07g02630, 

Glyma08g02580 and Glyma09g41050 presented a stronger response in the resistant 

genotype. Interestingly the homologous genes (Glyma15g00570 and Glyma13g44730, 

Glyma09g41050 and Glyma18g44560) did not overlap their expression peaks in the 

resistant genotype. Glyma15g00570 and Glyma18g44560 showed higher expression 

levels one hai followed by a decrease, whereas Glyma13g44730 and Glyma09g41050 

presented higher transcript levels 12 hai.  
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Glyma15g00570 overexpression and silencing in soybean plants 

 Glyma15g00570 was selected for further functional characterization because it 

was one of the genes which shows differential expression in different experiments 

evaluated in the present study. Furthermore it was also showed that this gene is involved 

in different abiotic stresses (Zhou et al., 2008).  In order to determine the functional role 

of the Glyma15g00570 in response to P. pachyrhizi, soybean somatic embryos were 

transformed aiming gene overexpression or silencing. In overexpression experiment, 

GFP expression was detected in hygromycin resistant globular embryos (Supplementary 

Fig. 2a and b). Histodifferentiated embryos of nine independent transgenic lines (seven 

from Biobalistic and two from bombardment/Agrobacterium) were obtained. The 

presence of the T-DNA in embryo genomes was confirmed by PCR and the 

Glyma15g00570 expression was significantly higher in embryos of four transgenic 

independent lines (Supplementary Fig. 1c). However, development of transgenic 

embryos overexpressing Glyma15g00570 did not proceed. As a consequence those 

embryos were not able to convert into plants. 

 For gene silencing, a vector carrying a 176 pb inverted-repeat fragment from 

Glyma15g00570 was constructed. This fragment shares 94% similarity with the 

homologous region of Glyma13g44730 and 76% with both Glyma08g23380 and 

Glyma07g02630. This data reflects the close relationship among the genes revealed by 

the clustering analysis (Fig. 2). Based on the high sequence similarity we could predict 

that the silencing construct would target the four homologous genes.  

 In light of the above results a more detailed structural analysis of the four 

homologous genes was performed. WRKYGQK signature, zinc finger motif and other 

residues into the domain are highly conserved in all four corresponding proteins (Fig. 

4a). The identity of the complete proteins varied from 74% up to 94% (Table 5). The 

four soybean genes are putative orthologous of AtWRKY40, AtWRKY18 and AtWRKY60 

Arabidopsis genes. The gene structure of Glyma15g00570, Glyma13g44730, 

Glyma08g23380 and Glyma07g02630 is very similar, with the WRKY domain present 

in the fourth exon (Fig. 4b). Interestingly, Glyma08gg23380 has four alternative 

transcripts, one of them lacking the WRKY domain.  

 Two independent transgenic lines (cultivar BRSMG 68 Vencedora) carrying 

the silencing construct were obtained. Molecular analysis showed that one of the repeats 

(176 pb fragment) was lost in the first line. Therefore the pos-transcriptional silencing 

was not triggered, which was confirmed by non-reduction of transcript levels in RT-
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qPCR (data not shown). In the second transgenic line (P3-2) the complete cassette was 

successfully integrated (Fig. 5a). As anticipated, RT-qPCR analysis showed that the 

expression of the four homologous genes was significantly reduced (Fig. 5b). 

Transgenic line exhibited no major visible altered phenotype when compared to control 

plants.  

 

Silenced line was shown to be more susceptible to P. pachyrhizi 

In order to confirm the involvement of Glyma15g00570, Glyma13g44730, 

Glyma08g23380 and Glyma07g02630 in soybean response to P. pachyrhizi, a detached 

leaf assay was carried out. As previously described, there is a high correlation of the 

susceptibility to P. pachyrhizi between detached leaf and intact plant bioassays 

(Twizeyimana et al., 2006). In the present study, tan lesions could be observed in all 

detached leaves of both transgenic and wild-type samples 12 days after P. pachyrhizi 

inoculation. However the number of lesions was significantly higher in leaves of the 

transgenic line (Fig. 6). No visible difference was observed on the timing of lesion and 

pustule formation or pustule eruption (data not shown).  

 

Discussion 

Soybean WRKY genes 

The whole genome sequence (Schmutz et al., 2010) has allowed the accurate 

annotation of soybean gene families. In this study we present the annotation of 178 

members of WRKY transcription factors in soybean. Transcripts of most genes (140) 

were detected, suggesting they can be expressed in protein level. Specific conditions 

must be necessary for transcription of the remaining genes. Some of these genes might 

represent pseudogenes. 

The terminology of soybean WRKY members has not a consensus in the 

literature. Phytozome database assign names from Arabidopsis orthologous, while Zhou 

et al. (2008) numbered randomly the 64 soybean WRKY genes (deposited in NCBI) 

identified by his research group. In addition, studies with individual genes (Zhang et al., 

2008; Kang et al., 2009) have assigned numbers different from that proposed by Zhou et 

al. (2008). With the aim of unifying the terminology, we are proposing a nomenclature 

based on Phytozome gene ID.  

The number of WRKY genes identified in soybean was higher than that 

previously described for other species, such as rice and Arabidopsis (Eugelm et al., 
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2000; Wu et al., 2005; Xie et al., 2005; Zhang & Wang, 2005; Ross et al., 2007). 

Clustering analysis suggests that most of the soybean WRKY genes are present as double 

or quadruple copies. This pattern is expected, since two duplication events occurred in 

soybean genome (Schmutz et al., 2010). The duplication events are vastly overretained 

specifically in the case of transcription factors because they are too costly to be removed 

(Freeling, 2009). According to the author, the functional redundancy is a common 

feature in plant species. Homologous genes might diverge in function or 

subfunctionalize, providing a source of evolutionary novelty (Carretero-Paulet et al., 

2010).  

Clustering analysis of WRKY domain sequences of rice (Zhang & Wang, 2005) 

and tobacco (Rushton et al., 2008) has divided WRKY family members into I, IIa+IIb, 

IIc, IId+IIe and III groups. The cladogram of soybean WRKY genes, constructed with 

full-length protein sequences, resulted in the separation of the members in the same five 

groups. The use of full-length sequences adds more accuracy and reliability to tree 

resolution (Amoutzias et al., 2004), once the WRKY domain is a short and highly 

conserved sequence. Some genes that did not clustered properly were exceptions and 

might reflect similarities/differences outside the WRKY domain. Anyway, the features 

of the domain appear to have the most important contribution to shape the WRKY 

family clustering.    

In soybean all members of group I contain domains formed by a C2H2-type zinc 

finger motif. The same characteristic is observed in Arabidopsis, while in rice the 

WRKY domains of group I members include two types of zinc finger motifs: a C2H2 

and C2HC (Wu et al., 2005; Xie et al., 2005).  

Although the WRKYGQK signature is highly conserved among soybean WRKY 

proteins, variants were identified into 20 genes. Zhou et al. (2008) have already 

described that Glyma08g15050 (GmWRKY6) and Glyma04g39650 (GmWRKY21) 

contain the variant WRKYGKK rather than the conserved WRKYGQK motif. Slight 

variations into this region have been also reported in Arabidopsis, rice, tobacco, barley, 

canola and sunflower (Zhang et al., 2005; Xie et al., 2005; Mangelsen et al., 2008; van 

Verk et al., 2008; Yang et al., 2009; Giacomelli et al., 2010). Compared to Arabidopsis, 

which contain four WRKYGKK variants, the number of genes with mutated motif is 

greater in soybean.  

Some unusual GmWRKY-encoding genes (i.e. with modified WRKY signature 

and/or zinc finger motif) produced mRNA (Table 4). Further analyses are necessary to 
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show if these genes are functional as transcription factors or they trigger post- 

transcriptional regulation by RNAi, as previously suggested (Pandey & Somssich, 

2009). Variant proteins may have abolished or decreased their ability to bind to the W-

box (Maeo et al., 2001; Ciolkowski et al., 2008).  It has been suggested that WRKY 

proteins without the canonical WRKYGQK motif may have different binding sites 

(Ciolkowski et al., 2008; van Verk et al., 2008), target genes and possibly divergent 

roles (Yang et al., 2009). 

 

Functional analysis 

Despite the fact that identification or prediction of many WRKY genes from 

different species have been done, only a small number of them have been functionally 

characterized. Information about the role of soybean genes (Glyma13g00380, 

Glyma04g39650, Glyma10g01450 and Glyma18g44560) during abiotic stresses has 

been based in heterologous expression systems (Zhang et al., 2008; Zhou et al., 2008). 

Involvement of WRKY genes in response to biotic stresses is mainly supported by 

expression data (Mortel et al., 2007; Kang et al., 2009). Global expression profiling 

studies have demonstrated the importance of WRKY-encoding genes in transcriptional 

reprogramming  during soybean infection by P. pachyrhizi (Choi et al., 2007; Mortel et 

al., 2007; Panthee et al., 2007; Panthee et al., 2009; Tremblay et al., 2010; Schneider et 

al., 2011). 

In order to determine which soybean WRKY genes are involved in plant defense 

against P. pachyrhizi, we performed a series of analysis to investigate their expression 

pattern after infection. Firstly we compared microarray data available in the literature 

(Mortel et al., 2007; Schneider et al., 2010) with results obtained from two other 

experiments: SuperSAGE and RNA-Seq of lesion LCM (Laser Capture 

Microdissection). Many genes were differentially expressed in only one library, while 

few of them showed differential expression in more than one. Modulation in the 

transcript levels of eight genes was validated, showing the reliability of data mining. 

WRKY genes which respond to P. pachyrhizi were distributed among all classification 

groups (I, II and III). By comparing data mining in response to P. pachyrhizi infection 

with the cladogram, similar expression pattern could be observed in closely related 

genes, such as Glyma06g15220 and Glyma04g39650, Glyma14g11920 and 

Glyma17g33920, Glyma07g02630 and Glyma08g23380, Glyma04g40130 and 

Glyma06g14720. Similar expression pattern suggests that genes may share similar 
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functions in disease resistance. The redundant function of GmWRKY genes may be 

beneficial in protecting the cell or organism under various stress conditions and in 

eliciting multiple pathways that lead to the wide array of physiological responses that 

occur following infection with pathogens (Ryu et al., 2006).  

 Global expression data have suggested that timing and the degree of induction of a 

defense pathway are determinant to induce soybean resistance to P. pachyrhizi (Mortel 

et al., 2007; Choi et al., 2008; Goellner et al., 2010; Schneider et al., 2011). In our 

study, the expression induction of Glyma18g44560, Glyma15g00570, Glyma13g44730, 

Glyma09g41050, Glyma08g23380, Glyma08g02680, Glyma07g02630 and 

Glyma05g36970 in response to P. pachyrhizi was earlier and⁄or stronger in the resistant 

genotype. Since the eight analyzed genes showed the expression peak at the first 24 hai, 

we assume they might be involved in a non-specific defense response.  Mortel et al. 

(2007) and Schneider et al. (2011) reported that P. pachyrhizi induce a biphasic global 

expression. A first peak of gene expression occurred at 12 hai, which corresponded to 

the early infection processes of appressoria formation and epidermal cells penetration. 

The authors suggested that this peak corresponded to a non-specific defense response 

similar to Pathogen Triggered Immunity (PTI). A second phase of gene expression, 

which starts 72 hai and continues until 288 hai, is coincident with the haustoria 

formation and effector secretion. The authors suggested that this response is consistent 

with the activation of RPP2 and RPP3-mediated resistance. It has been shown that gene 

expression is faster and of greater magnitude in the incompatible interaction (Mortel et 

al., 2007, Panthee et al., 2007; Schneider et al., 2011).  

 The closely related genes Glyma15g00570, Glyma13g44730, Glyma08g23380 

and Glyma07g02630 are putative orthologous of AtWRKY40, AtWRKY18 and 

AtWRKY60 Arabidopsis genes. In both species these genes were classified into group 

IIa. The three Arabidopsis WRKY are involved in stress responses, for instance, against 

the bacteria Pseudomonas syringae and fungus Botrytis cinerea (Xu et al., 2006; Chen 

et al., 2010). AtWRKY18 is a salicylic acid-induced gene that positively regulates SAR 

(Yu et al., 2001; Wang et al., 2006), modulates PR gene expression and its 

overexpression increases the resistance to P. syringae (Chen & Chen, 2002). 

AtWRKY40 and AtWRKY60 proteins antagonize AtWRKY18 during P. syringae 

infection. Gain or loss of gene function in single, double or triple combination resulted 

in higher susceptibility to B. cinerea (Xu et al., 2006). Some Oryza sativa, Hordeum 
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vulgare  and Brassica napus WRKY members from group IIa are also involved in 

response to fungal and bacterial pathogens, as demonstrated by expression studies. 

OsWRKY62 and OsWRKY76 are upregulated in Magnaporthe grisea infected-leaves 

and downregulated in Xanthomonas oryzae inoculated leaves (Ryu et al., 2006). 

HvWRKY1 and HvWRKY2 play an important role in response to Blumeria graminis 

(Mangelsen et al., 2008), and BnWRKY18 and BnWRKY40 in response to Sclerotinia 

sclerotiorum and Alternaria brassicae (Yang et al., 2009).  

Most available information on gene function is based in heterologous expression 

systems. However, as activity of many promoters or proteins frequently depends on 

specific interactions only found in homologous backgrounds, the present study was 

based on an homologous expression system. RNA interference approach was used for 

silencing of four soybean homologous genes (Glyma15g00570, Glyma13g44730, 

Glyma08g23380 and Glyma07g02630). The quadruple silencing is an advantage since 

single knockout of transcription factors rarely exhibit altered phenotypes because of 

functional redundancy among closely related members (Chen & Chen, 2002). The 

transgenic RNAi line presented significant reduction in transcript levels of the four 

target genes. When infected by P. pachyrhizi the transgenic line showed higher 

susceptibility to the fungus. This result together with expression data strongly suggest 

that at least one of the four genes must be involved in the soybean resistance phenotype.  

 Glyma15g00570 was selected for overexpression study. Histodifferentiated 

embryos overexpressing this gene were obtained from four independent transformation 

experiments. However, plants were not recovered. The most likely explanation is that 

the constitutive overexpression of the Glyma15g00570 may affect the regeneration of 

plants. The use of constitutive promoters in investigation of genes whose constant 

overexpression has deleterious effects on the plant is a major limitation (Zuo et al., 

2000). Chen & Chen (2002) reported that high levels of AtWRKY18 cause severe 

abnormality in plant growth. Even at moderate levels, individual or in combination 

overexpression of AtWRKY18, AtWRKY40 and AtWRKY60 lead to development of 

smaller plants or to death after germination (Xu et al., 2006). The deleterious effect of 

excessive production of these WRKYs on plant growth suggested that expression of the 

gene might require proper regulation during the activation of plant defense responses. 

However in healthy plants, expression of those genes is negatively regulated, as 

demonstrated by Chen & Chen (2002) for the AtWRKY18. 
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 To a certain extent, the lethality problems observed in the present study could be 

partially overcomed by using tissue-specific, developmentally-regulated or inducible 

promoters. Although the number of tissue-specific promoters has increased in recent 

years, soybean leaf-specific promoters are not available so far. 

  In conclusion, in the present study 178 soybean WRKY transcription factors 

were annotated. Seventy-four genes were identified as involved in soybean response to 

P. pachyrhizi. The participation of four of those genes in response to that pathogen was 

demonstrated using RNAi approach. Further investigations are required to provide clues 

regarding the function of the individual genes. 
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Table 1. Primer set designed for RT-qPCR.  

 

*Calculated Tm under PCR condition.  

 

 

 

 

 

 

 

 

Target Orientation Tm* Primer Sequence
PCR product 

size (pb)

Glyma1844560 transcripts
Forward 60 5´-TCCCTCAACTTCCTCCAATC-3´ 170

Reverse 60 5´-GGAAGGGTTCAAAGGCATC-3´

Glyma15g00570 transcripts
Forward 61.69 5´-GATTGTGCATTTGCTAATCATGC-3´ 105

Reverse 59.93 5´- GCTATAGAAACTTCGCCAGAAC-3´

Glyma13g44730 transcripts
Forward 60.53 5´-CAAATCCTTTTGGTGGGAATC-3´ 145

Reverse 59.30 5´-CTATAGAAATTTCGCAAGAACTTAACC-3´

Glyma09g 41050 tanscripts
Forward 60 5´-TCTCATCTTCCAATAATTTCCCA-3´ 135

Reverse 60 5´-CATGATGCCTTGGTGAGCTA-3´

Glyma08g23380 transcripts
Forward 60.06 5´-CACCCATCTGCCTCATCAC-3´ 234

Reverse 59.17 5´-GGAGGCCGAGTCTGTACAAT-3´

Glyma08g02580 transcripts
Forward 60 5´-TTGCAAAGTTCAGAAGTATCTTGTC-3´ 264

Reverse 60 5´-GTGACCTGTTGTAGATCCCATC-3´

Glyma07g02630 transcripts
Forward 59.72 5´-GGAAATAAAGTTCCACTAAGGATGAC-3´ 174

Reverse 60.57 5´ - CCGAGAATGTGTGCTACAACC-3´

Glyma05g36970 transcripts
Reverse 60 5´-CAATGCATCATCAACTTCCG-3´ 213

Forward 60 5´-CAAGACCACTTTCACAGCTCAC-3´

Metalloprotease transcripts
Forward 60.5 5´-ATGAATGACGGTTCCCATGTA-3´ 114

Reverse 60.17 5´-GGCATTAAGGCAGCTCACTCT-3´

FBox transcripts
Forward 60.25 5´-AGATAGGGAAATGTTGCAGGT-3´ 93

Reverse 59.84 5´-CTAATGGCAATTGCAGCTCTC-3´
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Table 2.  Primer set designed to gene isolation and transgene detection.  

 
* Fragment length was considered from primer until the end of the promoter sequence. 

 

 

 

 

 

 

 

Target Orientation Tm (oC) Primer Sequence PCR product size (pb)

35S Forward 52 5´-GGACCCCCACCCACGAGGAG-3´ 139*

Glyma15g00570 (overexpression)
Forward 58 5´- CACCATGGATTATTCATCATGGATTAACA-3´ 921

Reverse 5´- TTAATTATTATTGTGCAACATTTTTC-3´

WRKY (RNAi) 
Forward 58 5´- CACCCTTCCTTGGATCTCAACATTAATCT -3´ 176

Reverse 5´- TAACTTCTTGTTTTCTGCACTCACC -3´

Intron
Forward 60 5´- TGCCTCTTCTTACGGCTTTCTGTG -3´ 400

Reverse 5´ - TGCCGTCTGTGATGGCTTCCA -3´

Hpt
Forward 60 5´-GCGATTGCTGATCCCCATGTGTGTAT-3´ 512

Reverse 5´-GGTTTCCACTATCGGCGAGTACTT-3´
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Table 5. Identity percentage (%) among the sequences of the four soybean and three 

Arabidopsis WRKY  

 

 

 

 

 

 

 

 

 

 

 

 

Glyma13g44730 Glyma08g 23380 Glyma07g02630 AtWRKY40 AtWRKY18 AtWRKY60

Glyma15g00570 91,3 90,1 74,3 48,04 45,16 39,86

Glyma13g44730 75,72 76,8 53,4 46,77 39,16

Glyma08g 23380 94,6 49,52 45,05 39

Glyma07g02630 48,9 46,94 37,94
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Fig. 2. Cladogram representing relationships among soybean WRKY proteins. The 178 amino acid 
sequences were aligned with Clustal X tool v2.1. The JTT model was determined using ProTest. 
Clustering was performed using PhyML3.0. Numbers below branches denote bootstrap values after 100 
replications. Differential expressed genes in response to P. pachyrhizi infection are highlighted in gray. 
The cladogram was edited using Fig Tree v1.3.1. 
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Fig. 3. Expression pattern of eight WRKY genes in leaves of three week-old soybean plants infected with P. pachyrizi. Gene 
response in susceptible (Embrapa-48) and resistant (PI 561356) genotypes during infection course of P. pachyrizi (inoculated) 
was evaluated by RT-qPCR. Mock inoculated plants were used as control. Values (mean+SD) were calculated based on three 
biological replicates and four technical replicates. Multifactorial analysis of three factors (genotype, treatment and time) was 
highly significant: Glyma18g44560, Glyma15g00570, Glyma09g41050, Glyma08g02580 and Glyma05g36970 p=0.0001; 
Glyma13g44730 p=0.0265; Glyma08g23380 p=0.0003; Means followed by equal letters in the same cultivar and treatment do 
not differ significantly (Tukey multiple comparison test, p<0.05). Low caption letters were used to differentiate inoculated 
plants and capital letters were used to identified differences among mock inoculated plants. F-Box protein and Metalloprotease 
reference genes were used as internal controls to normalize the amount of mRNA present in each sample. Transcript levels of 
WRKY genes present in mock inoculated plants was used to calibrate the transcript accumulation in inoculated plants. 
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Supplementary Fig 1. 178 WRKYs  CDS 
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>Glyma01g05050.1 

ATGTTAGAGTTCTATGGAATCCTTCATCACGATAAACCTGATGATGCTACAAATGCTAAAGGTGTGTTTAGCCATATTGAGGAAAACG

AAGAAAGTGAACTTGTGTCACTTTCTCTTGGGATATCAATATCTAAAGGCAAGCCTAGCAAGAATGAGAAAATGATTAATAATGGAAT

TGAAAAGAGAGAAGATGAGGATGTGCATAAACGACTTGTACTTGGGTTAGATATCAATTTGGACCCTGTAGATCAAGATGAATTAGCT

GCAAATAATTCCACCCCTGAAAGTAGCTTTGGTGAGGGAGGGAAGGAAGATGAACCAACTGAGATGTGGCCACCCAGTAAAGTTTCGA

AGACAATGAAAAGTGAGGATAAAAGTGAAGCTTCACCACATTATCAGCCCAAGAAGACTAGGGTTTCTATTAGAGCCAGATGTGATAC

CCAAACGATGAATGATGGGTGCCAATGGAGAAAATATGGACAGAAAATGGCCAAAGGAAATCCATGCCCCCGAGCTTACTATCGATGC

ACTGCTTCTCCATCTTGCCCTGTAAGAAAGCAGGTGCAAAGATGTGCTGAAGACATGTCCATATTGATTACCACCTATGAAGGAACAC

ACAATCACCCTCTTCCTATGTCAGCCACTGCAATGGCCTGCACAACTTCTGCTGCAGCTTCCATGCTTCAATCTCCCTCATTGAGTTC

ACAACATGGACTAGTCGATTCAGCTATATCCTCCATCATCAACTCCAGTGCTGCTAATTACTACAATCCTAATAATGCTCTAAACTTC

TCCACACACCAAGTTTCTAGACCAAACCAATTCTACTTCTCCAACTCATCCATTTCAACCTTGAATTCTCACCCTACAATCACTCTGG

ACCTTACAGCACCCCCAACTTCCTCAAACTCAAGCTTCACTCACATGCCAAAATACTCATCAACAAACCTGAATTTCTCCTCTGGTTT

CTCTCCTCTACATTCTAGCATGCCTCAATCACCTTGGAGCAGTTATAATTACTTCAATTCTGGAACACTTTCTCAAAATAGAAAACAT

GGTGGTAATTACTTGTTAAACACTGGAAATCAAAATCAACCACATTCTTTAGGAAATCTCCATCAACCTATTTACATGAGAAGCAATA

CCATTTCTCAGCATTCTTTGCCTGATCCCATTGTTGCTGCAACCAAGGCAATCACAAGTAACCCAAAGTTTCAATCAGCACTAGCAAC

TGCTCTCACAACATATGTTGGCAATGAAGCTGGTGGTGGTAGGTTAAGAGAAAATCATGTTCTTGAGAGTGCAGAACTGATGAACTTA

AAGCTATGTAGTGAAAATAGCATAGGAAACTCAAGTATAGTTCAACTACCACTACTGGAGCAATGGAAGTGA 

>Glyma01g06550.1  

ATGGCTGGCGGCGGAGGTGGGGACCGGCCGCCGTGGAAGGAGGCGGCGCCGCCACGACCCACCATCACTCTGCCGCCGCGGTCGGGTT

CCATGGAGACCCTTTTCAATGGAGGGTTCAGCCCTGGTCCCATGACTCTGCTTTCTGGCTTTTTGGGTGATGGGGATGATGGAAAGTC

CTTCTCTCAGCTCCTCGCCGGAGCTATGGCTTCTCCGGTGGCCGGAGCTGTCGCCGACGGAGTGATGGACTCACCTAGTCTCTTTTCA

CCTTCTCAGGTGTCTTTTGGAATGACACACCAGCAGGCCCTAACACAGGTCTCAGCTCAGGCTTCACAAGCCAACTCAAATATGCATA

TCCAGGCTGAACATTCATTGACACAGGCTTCTGCAGCTACTTTCAATACAACACAACAGCTGATTCCACCCTTAAATGCAGACTCTTG

GGCCACAATGACTGAATCAGCAGATCATTCTCATTCTGAACAAAGATTGCAATCTTCATTGTTGAATGTTGATAAGCCGGCAGATGAT

GGCTACAACTGGAGGAAGTATGGACAGAAACAGGTGAAGGGTAGTGAGTTTCCTCGAAGTTATTACAAGTGCACGCATCCAAACTGTT

CTGTCAAGAAAAAGGTCGAGCGCTCACTTGAGGGTCATGTAACTGCAATTATTTATAAAGGAGAACACAACCATCAACGTCCTCATCC

TAACAAGCGCTCAAAAGACACCATGACTTCAAATGCAAATTCAAATATCCAAGGGAGTGTAGATTCAACTTATCAAGGGACAACTACG

AACTCGATGTCTAAGATGGATCCAGAGTCAAGTCAGGCAACAGCTGATCATCTATCAGGAACAAGTGAAAGCGAGGAAGTAGGCGATC 

ATGAAACCGAAGTGGATGAGAAAAATGTTGAGCCTGACCCCAAGAGGAGAAAAGCAGAAGTCTCGCAGTCAGATCCAGCTTCTTCACA

TAGGACTGTCACTGAGCCTCGAATCATTGTGCAAACAACAAGTGAAGTTGATCTCTTGGATGATGGGTATAGATGGCGAAAATATGGG

CAGAAAGTTGTCAAAGGCAACCCTTATCCTAGGAGCTATTACAAATGTACAACCCAAGGTTGCAATGTGCGGAAGCACGTGGAGAGGG

CTTCAACAGATCCTAAAGCTGTCATAACAACATATGAAGGAAAACACAATCATGATGTGCCAGCAGCTAAGAATAACAGCCACACTAT

GGCCAGCAATACTGCATCACAGTTAAAATCGCATAATACCAATCCTGAGAAGCATAATTTTGGCAGCAGAGGTATGGGAGGAAATGAA

CAACAGCCGGTTGCACGGCTTCGGTTGAAGGAAGAGCAGATCACCTAG 

>Glyma01g06870.1 

ATGGAAGACAAAGACAGAGCAGCCTCCTCCGATCCCACCGCAGATGCTGAGTTCGCCGGCGACACGAGTTGGACACTCGCCGCCGATG

ACTCCGACGGCGCATACCTGTTCCCCGGCGACAGAGAGCGGAGCATACTCAGGGAATTCGTGTGGAACCTCGAACCGGACCAGCCGAA

CCGGATCGGCACCGACGACGGATTGTGGAAGCCGGTTCAGTCCTCTCTGACCGATTCGATTGAACCGGTCGCCGCCGCGCCGTCGCGG

TCGAACAACCAATCGATTTCTTCCAGCTCCAGCGAGGATCCACCGGAGAAATCCACCGTCTCCGACGATAAACCGCCTGAGATACCGA

GTAAAGGTAAAAACAAGGGGCAAAAGCGAATACGGCAGCCACGGTTTGCATTTATGACCAAGAGTGAAGTTGATCATCTTGAGGATGG

CTACAGATGGCGGAAGTATGGTCAGAAGGCAGTTAAAAATAGTCCTTTCCCTAGGAGCTACTACCGGTGCACAAACAGCAAATGCACG

GTGAAGAAGAGGGTTGAACGCTCTTCCGAGGACCCAACGATTGTGATTACTACATATGAAGGGCAACACTGTCATCACACCGTTGGAT

TTCCTCGAGGGGGAATCATTAGTCATGAAGCTGCCTTTGCCAGCCAGTTGGCTCCAACAATGTCACAGTTCTATTATCCAATTCAATT

ACCCAGAGATAATAATAATAATAATAATAGTTTCAGCTCTATTTCTCAGCCATGCCAAGCATATGATGATGCTGAAGGAGGATTAAGT

GCTATGATGCCATTGCCAGCTGATGTATCGTCACAGTCACAGCCTTCCACGGATGAAGGGTTGCTTGGAGATATTGTACCCCCGGGAA 

TGCGCATCAGATGA 

>Glyma01g31920.1 

ATGAGCTTCAACATGAGAAACAGTTCAACTATGGGTCAACATGGAAACAAGGAGGAAGAGAGAAACTACTCTGACCACTCTTTCCAAA

CAAAAGCAAACCACGTGCCTCTCTTTCAATCTTCCACAAGCATATTTCAAGTGCACATGGGGGTGAGACGGTTTCTTGTTCAATCTGC

TTCTCTTGACTTGGACCAGTTTGTTTTATTACCACCTGCTATTTGTTTAATGCTGTGCCTAATAAAAACGCAGGAGCCACAAAAGAAA

CAGGACACAATGATATTCAATGAAGCTGCAAAGCAAACAGATTTCTCATCTGAGAGGACAGAAACAAAATCTGAATATCCATCCACTC

AGGGCTTCTCAACAGCATTAGCCTCAATCAAACATGAAATACAAAGCAATTCTGCTCCAGGATCTTCTATTAGGGAACAAAGGAGATC

AGAAGATGGTTACAATTGGAGGAAGTATGGAGAGAAACAAGTGAAAGGAAGCGAAAATCCACGTAGTTATTACAAGTGCACGCACCCG

AGTTGCCCAACAAAGAAGAAAGTTGAGAGGTCTTTGGAGGGACATATCACTGAAATAGTATACAAGGGAAGTCACAATCATCCCAAGC

CACATGGTAGAAAAAATGGTTCTCAATCAATTCATCAAACTTCTTCGCCCTGCACCAACTCGGGGATTTCTGATCAATCTGTGGGAGA

TGAAGATCTAGAGCAAACATCACAGACTAGTTATTCTGGAGGGGGTGATGATGACCTTGGAAATGAGGCCAAAAGATGGAAGGGGGAG

AATGAAAATGATGGCTATTCCTATTCTTCTGCTGGGAGTAGAACTGTTAAGGAACCTAAAGTTGTGGTTCAAACCACAAGTGAAATTG 

ACATACTTGATGATGGATATAGGTGGAGGAAATATGGACAGAAAGTAGTTAAAGGAAACCCAAACCCAAGGAGTTACTACAAATGCGT

AGCCCCGGGTTGTCCAGTGAGAAAACATGTTGAGAGAGCTTCACATGACATGAAAGCTGTGATTACGACTTATGAAGGGAAACATATC

CATGATGTACCATTAGGACGAGGAAACTCAAGCTATAGCATGAACAGAAATTCTCTAAACAACACCTCCAACAACACCAACACCAGCA

ATGTAACAGCTCCTGCTCCTATAAGGCCCTCAGCACTGACTAACTATTCTAACTCAGCAAGTTTCACAAACTCACTTCATGACACAAA

GCAACCAACATCTGCAGGTCAAGAACCTTTTCCAATGGACTTGCTGCTGAGCCCTGGAAGCATCGGATTTTCGGCTAATGACTCATTC

CTTCAGTCTTTTTTGTCAAAGAACTTTTAA 

>Glyma01g39600.1  

ATGGCCGTGGAATTCATGATGGGGTACAGGAACGACACTTTCGCGGAGGATAATGCGGTTCGTGAAGCTGCGTCGGGGCTAGAGAGCG

TCGAGAAACTCATCAAGTTGCTGTCGCATACTCAACAACAATACCAGACAACCTCAAAGTCTTCCATGGAAAACATCGACACCGACTA

CACAGCTGTCGCTGACGTCGCGGTTTCTAAGTTCAAGAAGGTCATTTCGCTTCTGGGCCGCACCAGAACCGGTCACGCGCGTTTTAGA

AGAGCCCCTGTGCCTGTGCCTGTGCCTGTGGCTTCACCTCCACCTTCGGAACCGAGAGTCTACCGTGCTACGCCGCTGCAGCAGATCC

CGCCACCCACCCTTCACACTCACTCTGTCACTGACCACTCTCTGATCCCCAAAATTGAGAGAAAGGACTCTTCCAAGACCATTAATTT

CTCCTATTCAAATTCGTTTGTCTCCTCCCTCACCGCTGGCGATACCGACACTAAACAACCGTGCTCGTCGTCGCCGTCGCCGGCCACG

GCTTTTCAGATCACGAATCTCTCTCAGGTCTCCTCCGCCGGAAAGCCTCCTCTTTCGTCCTCTTCGTTGAAGAGGAAGTGTAGCTCTG

AGAACTTGGGTTCTGCTAAGTGTGGCAGTTCCTCTAGCCGATGCCATTGTTCAAAGAAGAGCAGAAAAATGAGGCAGAAGAGGGTGGT

GAGGGTACCGGCAATAAGCTTGAAGATGGCTGATATTCCACCAGACGATTATTCTTGGAGGAAATACGGACAGAAACCCATTAAAGGA

TCCCCCCATCCAAGAGGTTATTACAAGTGCAGCAGTGTTAGAGGGTGTCCAGCGCGCAAACACGTAGAGAGGGCTCTGGATGATCCAT 

CTATGTTGGTAGTCACCTATGAAGGAGAGCACAATCATACACTCTCTGCAGCCGAAGCTACTAATCTCATCCTAGAATCCTCTTAA 

>Glyma01g43130.1  

ATGGACAACCCGCATCTCATTTTTTCTCAACATTTCTGTCCTGAAGAACAAGATGACCTACTTTGCAATTTTCAGGAATTCTCAGAAA

CCACAACGGTGGTTGATGAATTAGAAGAGCTTTACAAACCTTCCTACCCTCGTCATGTTCATGACAACCCTCTTCCCGTCGTTGCAAA
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TTCCCCACCTATCCTAGATGAAAAAGTCAAAGAACTCAAACCATCAGACAAAACAGCATCTAGATGTAAAAAAAGCAAGAAGCGGCAG

AAGAATAAGAGGGTGGTGACAGCTGCAGATGGTGTTTCGGACCCATGGGCATGGCGTAAATATGGGCAGAAACCAATAAAGGGGTCAC

CTTATCCTCGTAGCTATTATAGATGTAGCAGCTCCAAAGGGTGCTTAGCTAGGAAACACGTGGAACGGAGTCATTTGGATCCTGGAGT

TTTCATAGTTACCTACACTGCAGAACACAGCGATCCTCACCCTACATGCAAAAACTCACAACAAAGAAAGAACAGTTCCACAATTCCA

CTTCCAACTACAAGAACTCGGGATGATCAACACACATTAATACCTGTGGTGGCGGAGGCTATCGAAGATGAGCATGAAGAAATTAAGG

AGCTTAAGAAAGAGGAAGATTTTGAACTAAAAGGACTTGCATTAGATGACCGTGGCTTCGTGAATAGTATACATAGGTGGTTCGTCTC

AACTCATGCAATCTAA 

>Glyma01g43420.1  

ATGGAAAGCGACAGGAATTGGGAGCAGAACGCACTCATCAGTGAGCTAATTCAGGGGTTGGAGGTAGCAAGAAAGTTGAAGGAAGACT

TGAGTTCAGCCTCTTCGGTTGACGCTAGGGACTCACACTCACTACTGCAGAGGATATTGTCTTCTTATGACAAGGCTTTGCTTTTTCT

AAGATGGAATGAATCAGTGTCCATGCAACAACCAACTAAAACTTCTTCACCACAGTCACCACTATCCATTGACAAAACTCCTCTGAGG

GAAGACGCTGAAGAAGATCATCAAGAACTTAAACACAATTCGAAGAAAAGAAAGATGATGCCGAAATGGACGGAACATATTAGAGTGA

AGATCGAGAACGGCGTTGAAGGACCCCTCGAAGATGGTTACAGCTGGAGAAAATATGGACAAAAAGATATCCTTAGTGCAAAATATCC

CAGAAGCTATTATAGGTGCACCTTCCGCAAAACAAAGGGGTGCTTTGCCACAAAGCAAGTGCAGAGATCAGAAGAAGACCACACTATC

TTTGACATAACTTACCGAGGAAGTCACACATGTAAGCGAAACGATGCCGTTCTGCCGCCAAAGTCACCAGATTATACACAAGACGGCT

CCTTGACTGTCAAAACGGATAACATAACGGCACCTTCCGCTTCGTTTGGATGCATGGCGCAAGATAACTACCACGACTTATTTCCTTC

TTTGGTCTTAGAGAATGATCCATTTTTTAGCACCCTTTCCCAAACATCCTCGTTATCTGCAAACACACCTGAATCAAATTATTTTGTG

TCTCCGACTTTCCTCGAACATGAATTCGATGGGGTCTGTAACAAGCCCTGCCCTGATTCTGAACTTGCCCGGCTGGTTTCAGCTGATA 

CATCAATCACCAGTTCTCCAATTTTCGACTTTAATTTCTCGCTCGATGCAGTGGGAATTGATTATCCAAATTTCCCCTTCAATATATG

A 

>Glyma02g01030.1  

ATGTTCTTGAACAAACGTCCTCACACAGTTGGGGGTCATCCAAGAGCCCCACCTTTGAAAAATCCAAGCCTAATTAGTGATGGATGTC

AATGGAGGAAATATGGACAAAAAATAGCCAAGGGTAATCCTTGTCCCCGTGCCTATTATCGTTGCACTATGGCCGTAGGATGCCCAGT

TCGTAAGCAGGTGCAACGATGCATGGAGGACAAGACGGTGTTGATAACAACCTATGAAGGCAATCATAACCATCCTCTTCCACCCTCA

GCCACAGTCATGGCCAATTCTACCTCAGCAGCTGCAGCTATGCTCTTATCTTCTTCATGTTCAATATCTAATACCGAAGCACTAAGTA

ACACTGTAGGAGTATTCTCTTCCATGCCCTACATCCCAATGGCAACCCTCTCAACATCTGCACCATTTCCTACTATCACCCTTGACAT

GACCACCAACCCTATGCAACTGCATCGGGAAACTTCCTCTGCCCTAACATCCCTTCTTCCATTGCATGCAACTTCTATTCCCCAGCTA

CTAGGACACCCTGTCATCTTCCCCCACAAGATGCCACATCCACTAGGCCAACAACAACAACCTTTGTTTTTGAATGAGACGATGAGTG

CAGCTATTGCTTCGAATCCGAATTTCACTATAGCATTAGCAGCAGCTATCTCATCAATTATTGGAGCTCCTAGAGGCACTGATGGAAA

CAACAACAATAGTAGCAATGGCGGAAGTCATGTTCTTCCTCTTAATGGGGCATCTATGTTGCCTGGATCCACTTAG 

>Glyma02g01420.1 

ATGGAGAAGAAGGAGATGGCTGTGAAAACTGAGGATGCGATTGGGTCCTCTTCTTTCCCTTGTTATAATTCAAACCTTTATCCATTCT

CGAACGCGTTTGATTTCTCTGAGGTGGACAAAAGCTCTTTAGGGTTTATGGAGTTACTGGGTGTGCAGGACTATAGTCCTCTGCCTGA

GTTACCACAGCTTTCAACTGTGTCCGTGCAACCTCATCACTCTACAGTTAAGGTTCCGTCTGATAACGGGAAAGAGTGTTCTGAGGTG

TTGAATCACCAACCTGCCACTCCAAACTCTTCTTCCATTTCATCCGCGTCCAGTGATGCAGTCAATGATGAACAGAATAAGACTCTTC

TAGACCAAGCAGAAGAAGATGATGATGAAGAAGAAGGACAACAAAAGACTAAGAAACAGTTGAAGCCTAAGAAGACAAATCAGAAGAG

ACAGAGAGAACCAAGATTCGCATTCATGACGAAAAGCGAGGTCGATCATCTGGAAGATGGATACAGATGGAGAAAGTACGGTCAAAAG

GCCGTGAAAAACAGCCCCTTTCCCAGGAGCTACTATCGTTGCACCAGTGTTTCATGTAATGTGAAGAAGCGTGTGGAGCGATCTTTCA

CTGATCCAAGCGTTGTAGTGACAACCTATGAAGGCCAACACACACATCCAAGCCCAGTTATGCCTCGTTCAGGTGTCTCCGCTGGATA

CGCCAACAACTTCGGTTCAGTTTTGCCACCGGGAAACTACTTATCCCAGTATCAGCACTACCACCACCAACAACAACAACAGCATCTT

GTCAACACATTGTCCTCTTTGGGTTTTCCTTACAATGATTCTTCATCTCCAAAGAACGCTGTTTTTACTCAAGAGAGACGGCTTTGCA 

GTAATCACGGGACGAATGCGTTTCTGAGGGACCATGGGCTTCTTCAAGATGTTGTTCCTTCACACATGTTGAAAGAAGAGTAG 

>Glyma02g02430.1  

ATGGGAGAGGCTAGAGAAGAAAACAAGATGTTAGAATTCTTTGAGATTCTTCAACAAGATAAACCTGAAGATGCTACAAATGCTAAAG

GTGTGTTTAGCCATGATGAGGAAAATGAAGAAAGTGAACTTGTGTCACTTTCTCTTGGGATATCAATATCAAAAGGCAAGCCTACCAA

GGATGAGAAAATATTGAAAAACAAAAATGGAATTGAAAAGACAGAAGATGAGGATGTGCATAATAAAAGACTTGTGCTTGGGTTAGAT

ATCAATTTGGACCCTGTAGATCAAGATGAATTGACTGCAAATAATTCCACCACTGAAAGTAGCTTTGTTGGTGAGAGAGGGAAGGAAG

AGGAACCAACTGAGATGTGGCCACCCAGTAAAGTTTTGAAGACAATGAAAAGTGTGGATAAAAGTGAAGTTTCTCAACATGATCAGCC

CAAGAAGACTAGGGTTTCTATTAGAGCCAGATGTGATACCCAAACGATGAATGATGGGTGCCATTGGAGAAAATATGGACAGAAAATG

GCCAAAGGAAATCCATGCCCCCGAGCTTACTATCGATGCACTGCTTCTCCATCTTGTCCTGTAAGAAAACAGGTGCAAAGATGTGCTG

AAGACATGTCCATATTGATTACCACCTATGAAGGAACTCACAATCACCCTCTTCCTATGTCAGCCACTGCAATGGCCTGCACAACTTC

TGCTGCAGCTTCCATGCTCCAATCTCCCTCATTGAGTTCACAACATGGATTAGTTGATTCAGCTATATCCTCCATCATCAACTCTAGT

GCTCCTTATTACAACCCTAATAATGCTCTAAACTTCTCTACACACCAAGTTTCAAGACCACAACAATTCTACTTCCCCAACTCATCCA

TTTCAACCTTGAATTCTCACCCCACAATCACTTTAGATCTTACAACACCTCCAACTTCTTCCTCAAACTCAAGCTTCACTTGCATGCC

AAAATACTCATCAACAAACCTTAACTTTTCCTCAGGTTTCTCTCCTCTGCATTCTAGCATGCCGCAATCACCTTGGAACAGTTATAGT

GGTTACTTCAACTCTGGAACACTTTCTCAAAATAGACACCATGGTGGTAATTACATGTTAAACACGGGAAATCAAAATCAACCACATT

CTCTAGGGCATCTCCATCAACCTATTTACATGAGCAACAATAGTACCATTTCTCAGCATTCTTTCCCTAATCCCATTGTTGCTGCAAC

TGAGGCAATAATCACAAGCAACCCAAAATTTCAATCAGCACTAGCAACTGCTCTCACAGCATATGTTGGCAATGAAGCTAGTGGTGGT

AGGTTAAGAGAAAATCATGTTCTTGAGAATGCAGAACTGATGAACTTAAAGCTGCTACGCAGTGAAAATAGTATAGGAAACTCAAGTA

TATTTCCACTACCACTACCGGAGCAATGGAAGTGA 

>Glyma02g12490.1  

ATGGCTGGCGGCGGAGGTGGAGACCGGCCGCCGTGGAAGGAGGCGGAGCCGCCTCGACCCACCATCACTCTGCCGCCGCGGTCTGGTT

CCATGGAGTCCCTTTTCAATGGAGGATTCAGCCCTGGTCCCATGACTCTGCTTTCTAGCTTTTGGGGTGATGGGGATGATGGAAAGTC

CTTCTCTCAGCTCCTCGCTGGAGCTATGTCTTCTCCGGTGGCCGGAGCTGTCGCCCCCGGCGTGATGGACTCACCTGGTCTCTTTTCA

TCTTCTCAGGTGTCTTTTGGAATGACACACCAGCAGGCCCTAGCACAGGTCTCAGCTCAGGCTTCACAAGCCAACTCCAATATGCATA

TCCAAGCCGAACATTCATTGACACAGGCTCCTGCAGCTGCTTCCAATACAACTCAACAGCTGATGCCACCTCTAACTTCTGACTCTTG

GGCTGCAATGACTGAATCCATTGATCATTCTCACTCAGAACAAAGATTGCAATCATCATTGTTGAATGTTGATAAGCCTGCAGATGAT

GGCTACAACTGGAGGAAGTATGGGCAGAAACAGGTCAAGGGTAGTGAGTTTCCTCGAAGTTATTACAAGTGCACGAATCCAAACTGTC

CTGTCAAGAAAAAGGTCGAGCGCTCGCTTGAGGGTCATGTAACTGCAATTATTTATAAAGGAGAACACAACCATCAATGTCCTCATCC

TAACAAGTGCTCAAAAGACACCATGACTTCAAATGAAAATTCAAATATGCAAGGGAATGTAGATTCAACGTATCAAGGGACGAGTACA

AACTCAATGTCTAAGATGGATCCCGAGTCAAGTCAGGCAACAGCTGATCGTCTATCAGGAACAAGTGACAGCGAGGAAGTAGCTGATC 

ATGAAACTGAAGTGGATGAGAAAAATGTTGAGCCTGAGCCCAAGAGGAGAAAAGCAGAAGTCTCGCAGTCAGATCCACCTTCTTCACA

TAGGACTGTCACCGAGCCTCGAATCATTGTGCAAACAACAAGTGAAGTTGATCTCTTAGATGATGGGTATAGATGGCGAAAATATGGG

CAGAAAGTTGTCAAAGGCAACCCTTATCCTAGGAGCTATTACAAATGTACAACGCAAGGTTGCAATGTGCGGAAGCATGTGGAGAGGG

CTTCAACAGACCCTAAAGCTGTCATAACGACATATGAAGGAAAACACAATCATGATGTGCCAGCAGCTAAGACTAACAGCCACACTAT

GGCCAGCAATACTGCATCACAGTTAAAATCACATAACACCAATCCCGAGAAGCATAATTTTGGCAGCAGAGGTATGGGAGGAAATGAA

CAACAGCCGGTCGCACGGCTTCAGTTGAAGGAAGAGCAGATCACCTAG 

>Glyma02g12830.1  
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ATGGAAGACAAAGACAGAGCAGCCTCCGATCCAGCTGAGTTCGCCGGCGACACGAGTTGGACACTCGCCACCGATGACTCCGACGGTG

CGTACCTGTTCCCCGGCGACCGGGAGCGGAGCATACTCAGGGAATTCGGGTGGAACCTCGAACCGGACCAGCCAAACCGGATCGGCAC

CGACGACGGATCGTGGAGGCCGGTTCAGTCCTCTCTGACCGGTTCGATCGAACCGGCCGCCGCCATGTCGTCTAGGTCGAATAACCAA

TCGGTGTCGTCCAGCTCCAGCGAGGACCCGCCGGAGAAATCCACCGTCTCCGACGAAAACCGCCTGAGATACCGAGTAAAGGTAAAAA

GAAGGGGCAAAAGCGAATACGGCAGCCACGGTTTGCATTTATGACCAAGACTGAAGTTGATCATCTTGAGGATGGCTACAGATGGCGG

AAGTATGGTCAGAAGGCAGTTAAAAATAGTCCTTTCCCTAGGAGCTACTACCGGTGCACAAACAGCAAATGCACGGTGAAGAAGAGGG

TTGAACGGTCTTCCGAGGACCCAACAATTGTGATTACCACATATGAAGGGCAACACTGTCATCACACAGTTGGATTTCCTCGAGGGGG

AATCATTAGTCATGAAGCTGCATTTGCGGGCCAGTTGGCTCCAACAATGTCACAGTTTTATTATCCGATTCAATTACCCAGCAGAGAG

AATGATGATAATAATAATAATACTTTGAGCACTATTTCTCAGCCATGCCAAGCACAGGATGAAACTGGAGAAGGATCAAGTGTTATGA

TGCCAGCTGATGGATCGTCACCGTCACAGCCTCCCACGGATGAAGGGTTGCTTGGAGATATTGTTCCCCCGGGAATGCGCATCAGATG

A 

>Glyma02g15920.1  

ATGGAAGAGGTTGAGCAAGCTAATAGAGTAGCTGTTGAAAGCTGTCATAGGGTTCTGAGTTTGTTGTCTCAACCAAGGGATCAGGTTC

AGCATAGGAATTTAATGGTGGAAACTGGGGAAGCTGTGGTGAGGTTCAAGAAAGTTGTTTCCTTGCTTCACAGTGGTATGGGTCATGC

AAGAGTGAGGAAGGTTAAAAACCCTCAAATCCCCTTTTCCCACCAAAGCATCTTCTTAGACAACCCCAATTGCAAAACCATCAACAAC

CATCACTTCAAAAATCTGCAGTTTCCCCAAACCAGCTTCCCTGACAATTCAATTCAGGAACTTGGTTCAACCATTAAGAATTCACTCT

CTCTTGGACAACCCTCTTTGGAATTGAGCTCCAATGGGAAAAGTCCTCTTCACCTCACACAGCAGGCTTCATCAAATCACTATCACTT

CTTTCAGCAGCAGCAACAACAGCAACAGCAAAGGCTGTTGCTGCAGCAGCAGCAACAACAACAACAACAAATGAAGCATCAAGCAGAA

ATGATGTTCCGAAGGAACAACAGTGGCATAAACCTGAATTTTGACAGTACTAGCTGCACACCAACAATGTCATCCACTAGGTCTTTTA

TCTCTTCCTTGAGCATAGATGGAAGTGTGGCTAACTTGGATGGAAGTGCCTTCCATTTAATCGGAGCTCCACACTCTTCTGATCAGAA

TTCCCAGCAGCACAAGAGAAAGTGTTCTGCCAGAGGTGATGAGGGAAGCTTGAAATGTGGGAGCAGTGCTAGATGCCATTGCTCTAAG

AAGAGGAAACATAGAGTGAAGAGGGCAATTAAGGTGCCCGCTATCAGCAACAAACTTGCAGATATCCCTCCTGATGATTATTCGTGGA 

GGAAGTATGGGCAGAAGCCAATCAAGGGCTCTCCTCACCCTAGGGGATATTATAAGTGCAGCAGCATGAGAGGGTGTCCTGCAAGGAA

GCATGTTGAGAGGTGCTTGGAAGAGCCTACCATGCTAATTGTTACCTATGAAGGCGAACATAACCACCCCAAGTTACCAACACAATCT

GCAAATGCATGA 

>Glyma02g36510.1  

ATGGACCAGCGCCATGGACCCCAACCTCTCCCAGAGTCAGACACCATAGGAAACGATTCTCACCCAAAAACGCAACTCACCAAGGAAA

CAGAACGAGTTGTGGAATCGCTGTCCGACGCCGAGTCGCGGCACCGCGAGTTACGGAGCTCCGACAAACCTTGTTCGGACTCCAATTT

AGAAACCCTAGGCGCTGGTGTTACCTCTTCGGTTGAAACCCTTGCTGTGCAGCATCGGAGTGACGATTTGCAAGGGAGCTCTACTGCT

CCGAATTCGGGTGGCAAAGCCGAAAGTAAGGAGACAGTTGAATCTCCTGAAAAGGAAACTATTGAAAGAGGAGCAGTGCAGCCACTCC

AAACTCAGACAGAAAATCGGCTTCAGGTGTCTGTGTGTTCAATTCCATTGTCTGATCTATCACCAACTTCTGTTACACAATCTTTATC

AATTGTTTCTAGTCCAACCGTACAAAAACAGAAAATATCTACTCCAAAGGTCAATAACACACATGTGCCAGAAGTAGATAGGAAAAAT

CCTTCTGGTCGCAAAACGTTATCTGCTGTTTCTGTTGCAAGGACATCAGCATCTGACGGATACAACTGGCGGAAGTATGGTCAGAAGC

AAGTGAAGAGTCCTACAGGTTCTCGAAGCTATTACAGGTGTACTCATTCAGACTGTTGTGCTAAGAAGATTGAATGCTGTGATGATTC

AGGTCATGTGATAGAGATTGTTTATAAAAGTGAGCACAGTCATGATCCTCCGCGGAAGACTAATTCCATTAGGGAAAATAAGTTTCTG

TCTTCCAGTGAACCTATTGTAGAAAACAGTGTACCGGAGCAGCCTGTCAGAGTTCTGAAGGATGCTGATCCATCCATTTCTTCAAAAG 

AATCTCTACAAGAAGCACCCTGCAGCAATGATAAGAAACGACAAAATACATCTAATATCAGTGGTAATGATAAAGTTATTTTGAAAGA

GGAACATGTAAATGAGCCAGAGCCGAAAAAAAGAATGAAGAAAGGTGACTTAACAGAAATGGATTCTCCAGTAAAACCTGGAAAAAAG

CCCAAGTTCGTTGTACATGCAGCAGGGGATGTGGGGATATCTGGTGATGGTTACCGATGGCGCAAGTATGGGCAGAAAATGGTGAAAG

GAAATCCACATCCCAGGAACTACTACAGATGCACTTCTGCTGGATGTCCTGTCAGAAAGCACATTGAGACCGCAGTAGATAACTCAGA

TGCCGTCATCATAACATACAAGGGTGTACATGACCATGACATGCCAGTCCCCAAGAAACGACATGGGCCACCAAGTGCTCCTCTTGTG

GCTGCTGCAGCACCTGCCTCCATGAACAGTTTGCAGGTGAAGAAACCTGACTCCCCACAAAACAAGAAAATTTCTACTCAATGGTCAG

TGGACACCGAAGGAGAACTGACCGGGGAAGCGCTAGAGCTTGGAGGTGAGAAAGCAATGGAGTCAGCTCGAACACTTCTGAGCATAGG

TTTTGAAATTAAGCCTTGCTAA 

>Glyma02g39870.1  

ATGGCATCTTCTTCTGGTAGTTTAGACACCTCTGCAAGTGCAAACTCCTTCACCAACTTCACCTTCTCCACACACCCTTTCATGACCA

CTTCTTTCTCTGACCTTCTTGCTTCTCCCACAGACAACAACAAACCACCACATGGTGGTGGTGGTGGTTTGTCTGAGAGAACTGGCTC

TGGTGTCCCCAAATTCAAGTCCACACCACCACCTTCTCTGCCTCTCTCTCCCCCTCCCATTTCTCCTTCTTCCTACTTTTCTATTCCT

CCTGGTTTGAGCCCTGCTGAGCTTCTTGACTCACCTGTTCTCCTTAACTCTTCCAACATTCTGCCATCTCCAACAACTGGAGCATTTG

TTGCTCGGAGCTTCAATTGGAAGAGCAGTTCCGGGGGGAACCAGCGAATTGTCAAAGAAGAAGACAAAGGCTTCTCAAATTTCTCCTT

TCAAACCCAACAAGGACCTCCTGCTTCATCCACAGCAACATATCAGTCTTCAAATGTCACAGTTCAAACACAACAGCCATGGAGTTAT

CAGGAGACCACAAAGCAGGATAATTTTTCTTCAGGAAAGAGCATGATGAAAACTGAAAAATCTTCATCCATGCAAAGTTTTTCCCCTG

AGATTGCTAGTGTCCAAAATAATCATAGCAATGGGTTTCAATCGGATTATGGCAATTACCCCCCACAATCTCAGACCTTAAGCAGAAG

GTCAGATGATGGGTACAATTGGAGGAAATATGGCCAAAAACAAGTGAAGGGAAGTGAAAATCCAAGAAGTTATTACAAATGCACATAC

CCCAACTGCCCTACAAAGAAGAAGGTTGAGAGGTCTTTAGATGGACAAATTACTGAGATCGTTTATAAGGGTACTCATAACCATCCTA 

AGCCTCAAAATACTAGGAGAAACTCATCAAATTCCTCTTCTCTTGCAATCCCTCATTCAAATCCCATCAGCGCTGAAATCCCAGATCA

ATCCTATGCCACACATGGAAGTGGACAAATGGATTCAGCTGCCACCCCAGAAAACTCATCAATATCAATTGGAGATGATGATTTTGAG

CAGAGTTCTCAAAAGTGTAAATCAGGAGGGGATGAATATGATGAAGATGAACCTGATGCCAAAAGATGGAAAATTGAAGGTGAAAATG

AGGGTATGTCTGCCCCTGGAAGTAGAACAGTAAGAGAACCTAGAGTTGTAGTTCAGACAACCAGTGACATTGATATCCTAGATGATGG

GTATAGATGGAGAAAATACGGGCAGAAAGTAGTGAAGGGCAATCCAAATCCAAGGAGTTACTACAAGTGTACACACCCAGGATGTCCA

GTGAGGAAGCATGTGGAAAGAGCTTCACATGACCTAAGGGCTGTGATCACAACCTATGAGGGGAAGCACAACCATGATGTTCCTGCAG

CTCGTGGCAGTGGCAGCCATTCTGTTAACAGACCAATGCCAAACAATGCTTCAAACCCTACCAACACTGCAGCCACTGCCATAAGTCC

CTTGCAAGTGATCCAACACAGTGACAATTCCCATCAGAACCAAAGATCTCAAGCACCACCAGAGGGGCAATCACCCTTCACCCTAGAG

ATGCTACAAAGTCCAGGAAGTTTTGGATTCTCAGGGTTTGGGAATCCAATGCAATCTTACATGAATCAGCAGCAACAACAACTATCTG

ACAATGTTTTCTCTTCCAGAGCCAAGGAGGAGCCTAGAGATGACATGTTCCTTGAGTCTCTACTATGCTGA 

>Glyma02g45530.1  

ATGGCGAATGAGAAGGACCGTTTTTATGATCCCTTTCATTACAACAACCACCATGATCAGCAACTCAACCACTCATCATCAAGCTTTC

CATTATTCTTTAGGGACAACAACAACAATTCTGCACCAATTAGCTCACAAAACTTTCAAGGGTTTGATGATCATAATAATAACTCTTC

TTCTGATCATCATCACACCACTTTCACTGACTGCTTACATGGTTCCATGGATTACAACACCCTCTCTAGAGTCTTTGACATGTCTTGT

TCATCTTCTGAAGTGATCTCCTCCATTGATGAAAACCCCAAGAAGCCTAGTGCAGGAGGAGACTCTGTGGGGGTCAGGGGGAACCAAT

CAACACCTAATTCATCTGTCTCTTCGCCATCCAATGAAGCTGAAGCAATTATAGAAGAAGACTCAACCAAGAGCCAGAAAGATAAGCA

GCCAAAAGCGTGTGAAGCTGATGGAGATGAAAAGCCTAAGAAAGAGAACAAACCCAAAAAGAAAGAGAAAAAGCCAAGGGAGCCTCGT

TTTGCCTTCTTGACTAAAAGTGAGATCGATCATCTTGAAGATGGATACAGATGGAGAAAATATGGACAGAAAGCGGTCAAGAATAGTC

CATACCCAAGGAGCTATTATAGATGCACGAGTCAGAAGTGCGGTGTAAAGAAAAGGGTGGAGAGGTCATTCCAGGACCCAACAATTGT

GATCACAACATACGAAGGGCAACACAACCATCACTGTCCAGCAACTCTGAGGGGCAGTGCTGCAAGCATGTTGTCATCACCTTCCTTT

TTTGGTTCCTCTTATATGGCTCCAATGTTTCACCAAAACCTTTCCCATAATCTCCATCCACAGCCTCAACAGCAGCACCAGTTCCAAC 

TCTCTCATGACCATGGTTTGTTGCAAGACCTACTACCATCATTCCCTGGCAAACACGAGCCATGA 

>Glyma02g46280.1  
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ATGGATGATAAGAGCAACGAGTTTATAGCTTTGTTAACTGAATTGGACCAAATGAATGCTGAGAATCAACGCTTAAGAGAGTTGGTTG

ATCAGGTGAACAATAACTGCAACACCCTACGCATGCAACTTGTCAAGCTAACACAGAAGCATCATAGCCATGGGAATAACGGAGTGAT

AGGGGAAAAAGAAGATATGGTTCCAAGGTCATTTTTAGACATTGGTGTTGCTGAGAAGGATGAGCCTAATTCCCAGCAATCTTCTGAG

GGAAAACTGAGAGAAAGCAAAAGCATGGTTGAGTTAGGACATGGCAAAGATATTGCTGTTTTGGAGGCATATAAGTTGGATTCTACTG

CTGGAAGGGAAAGTACAAAAGCTAGAATGGAAGGGAGGCAGATAAGTACTGAACAAGAATTCTCTAACAAAGTTCCTAGATTGGATCC

AGCTTCAGAAACCATGTCAATGATCAAGAAAGCTCGTGTGTCAGTTCGAGCAAAATCATATTCTTCAATGATTGCAGATGGATGCCAA

TGGAGAAAGTATGGGCAGAAGATGGCGAAAGGGAATCCTTGGCCAAGAGCCTATTATCGTTGCACAATGAGTACTGGTTGTCCAGTGC

GGAAACAGGTACAAAGGTGTGCTGAAGACAGAAGTGTGCTGATCACAACATATGAAGGGCAGCATAACCATCCACTCCCTCCCACAAC

ATCTGTAGCTGCCTCAATGCCAAGCATATTAGAAAGTGCTTCACTTCCATGCTCTCGGAACATGGCAACTCTCTCTGCCTCAGCCCCA

TTTCCCACCATCACATTGGACCTCACTCAAAATGCAACCAATTCCTCACAGCTACAAAGGGAATTACCACTGGGCCAACTTGGCCTCC 

TATCCCCACTTTTGGCTCATAAGTTCATGTCAGTCCCTAAAATATTTGGACAGGGAATGGACACAAATTCATCGTTTGCTAACATATT

AAATGCAGCCACTGCAGACCCCAATTTCACTGCAGCTCTTGTGGCAGCTATAACATCTGTCATGGGAACTTCACATTCAAACACCAAT

GCCACCAATAGTACAAGTGGAGATGAGTAG 

>Glyma02g46690.1  

ATGGACGCCGCCGCCACCAACTCCGGCGAACCCCGCCCGAGCTCGGAGCTTCAGACAACTGGGGAATCCGAGGATCCGAATCGAAGCG

GGTCGGGACAGAATTCGACGGCGAGGTATAAGCTGATGTCGCCGGCGAAGCTTCCGATCTCGAGGTCGCCGTGCATCACGATTCCTCC

GGGGCTCAGTCCGACGTCGTTTCTGGAATCCCCTGTTCTTCTTTCCAACATGAAGGTGGAGGCTTCACCAACTACAGGGTCCCTCCGC

AAGCTCCAACAAACAGTACATGGTTCTATGGCTTCTGCTGCCTCTGCTACATTTCCAGTAACCACTGCCTGCTTCAATACCAATACTG

TTGATGCCAGAAAATCAAGTTTCTTTGAGTTCAAACCACTCAATAGATCGAATAAGGTTCCTGCAGACTTCAACAATCATGTAAGTAA

ACAGTCTACTCAAGTAGAAGGTCCAGGAAAAGCTCAATCATTTGCTTCCTCACCATTAGTTGAAAGTGAGATAACAGTTCCTTCTAAT

GAATTAAGCCTATCATCACCTGTACAAATGGTTAGTTCTAGTGCTAGTGCTCCTGTTGATGTTGATTTGGATGAAATTAACCACAAAG

GCAACACAGCTACTGGGCTTCAAGCATCACATGTTGAGGTTAGAGGCAGTGGACTTTCTGTTGCAGCTGAGAAAACATCTGATGATGG

ATACAATTGGCGAAAATATGGGCAAAAGCTTGTTAAAGGAAGTGAATTTCCTCGCAGTTATTACAAATGTACACATCCTAACTGTGAG

GTGAAAAAACTTTTTGAACGCTCTCATGATGGTCAAATCACTGAGATAGTTTACAAGGGAACACATGATCATCCTAAACCTCAATCAA

GCTGCCGATACTCTACTGGTACTGTTATGTATATTCAAGGAGAGAGATCTGATAAGGCTTCTTTGGCTGGCCGAGATGACAAAGCATC

CACTATGTATGGTCAGGTGTCTCATGCTGCTGAGCCCAACAGTACTCCAGAGTCATCACCTGTAGCCACAAATGATGATGGTTTAGAG

GGTGCTGGGTTTGTGTCAAACAGGAATAATGAAGAGGTTGATGATGACGATCCCTTCTCAAAGCGAAGAAAAATGGAACTTGGAAATG

TTGACATCACTCCAGTAGTTAAGCCTATCCGGGAACCACGTGTTGTTGTACAAACTTTGAGTGAGGTTGACATATTGGATGATGGGTA

CCGCTGGCGTAAGTATGGCCAAAAGGTGGTGAGAGGCAATCCTAACCCAAGGAGCTATTACAAATGCACAAATGCTGGTTGCCCTGTC

CGAAAACATGTGGAGAGAGCATCTCATGATCCGAAAGCAGTGATAACCACATACGAGGGTAAACACAATCATGATGTACCTGCTGCAA

GGAATAGCAGCCATGACATGGCAGTACCAGCAGCTACAGCAGGTGGACAGACAAGAATTAAGTTAGAAGAAAGTGATACCATTAGCCT

TGACCTTGGAATGGGAATTAGCTCAGCTGCTGAACATAGATCAAATGGGCAAGGGAAAATGCTGCATTCAGAGTTGGGGGAGACACAA

ACTCACGCCAGCAATTCCAACTTCAAGTTTGTTCATACTACCTCAGCTCCAGTATACTTTGGTGTTCTAAATAACAGCTCAAATCCCT

ATGGTTCTAGAGACAATAGGAGTGATGGTCCATCTTTAAACCATTCCTCATATCCATGCCCACAGAGCATGGGAAGAATACTATTGGG

TCCATGA 

>Glyma02g47650.1  

ATGGTTTCTTCAGACAAAAGTGCGGATCAAAATATCCCTTCTGATAAATTGCAGCAGAGAGTGAGTCTTGATAGTGATACTACATTGT

CACAAGGTCATGATACTAAAAATGATCTGTCCAAACCAGAGGAAGCAAGTATTCTTTCTATTGTAGTTAAAAATGAAGAAGGGAAGGA

TTCTGATGCTATTGCTTGTGCCTTGGAATCAGATCAAGAAGGAAGCACATGCTCTTTACCACTTGAGAAACCTTTGCAGAACCCTGAT

ACTCTTTCGCATGAGTTGCCTCGATTGCAGTCCAGTCAGGAATTTCCCTCTATAATACGCGAAAAGGTATCAAAAGATGGCTATAACT

GGCGAAAATATGGTCAGAAACATGTTAAGGGGAATGAATTTATAAGGAGCTATTACAAGTGCACACATCCAAACTGCCTGGCAAAAAA

GCAATTGCAGCAGTCAAATAATGGGCATATCACAGATTCCATTTGTATCGGTCAGCATAATCATCCTAGACCTCAATTGAACTCCACA

GTATCAGTTGAGTGTGTTCTGCCTGTTGTTGAACAAGCACCACACAAATCCTCTTTAGCCACTGTGGAAGACAAAGCATCCGTTGAGC

ATGGATGTATGCCTCAACAGATCCAGCCTTTACAATCCTTTCCGCCTGCAAAAGTTTCCCCAGTTAATAAGTTGAATGCTTCACATTT

ATCATTGACTAAGGCAAAGAACCAGGTTCATGACAACGAGGAACCCGAGTCAAAGCGGCTGAAGAAAGACAATACTAATCCTGATGTC

ACTAGAGTTGACATGTCAACTCGTGAATCTCGTGTTGTTGTTCAAACTTCAAGTGAGGTTGATTTGGTAAATGATGGGTATCGCTGGA 

GGAAATATGGGCAGAAGCTAGTTAAAGGGAATACAAACCCAAGAAGTTATTATCGATGCTCGAATCCTGGATGCCCTGTCAAAAAGCA

TGTGGAAAGGGCCTCTCATGATTCAAAAGTTGTAATAACTACCTATGAGGGACAGCATGATCATGAAATCCCCCCTGGAAGGACCGTC

ACTCAGAATGCAGCTACAAATGCTCGCACAACGGCCAGTAATGGCAAGGCTGGAACCAAATCTGAGGGTAATATTACTGATGATACAG

GGGAACGAAGCGGCTTGGGCTCAGCAAGCAGATTAACAGAGCAACTAAATGGCGAGTCAATTACTAAGTCAAAGGCTGGTGATATGGT

TGAGTTTTGTGTGATCAGCCTTTCTAATGAGGGTCCTGAAATTAAATTAAGTGAGCAACAACAACAAAAAGATAATTCAGCTACTAAA

GACGATTCTGTCAGCAATGATGTTATAAGCCATTCAAGTTCTGGAGTTCTGTGTAGATCAAATGAACAGCTGAAAGGTGAGGTAAAAC

CTATATCAGAAGGAAGTAAGGATTGCCTTAATGTGGTTGCCGTGCATGATACTCGTAGTACAGAAAGTGAATTTAACAAGCAATCAAC

AGCTGATGCAGAACCCGTCCAAAGCTAA 

>Glyma03g00460.1  

ATGATTAATGGAAAAGATAATGAGTCATCAGCAACAACGACAACCCCATTTGTTCAAAGTCTTGTCAAGAACGTGTTCAGATCCTTCA

CCAACACCCTTTTCCTCTTGGACAAGTATCCCTCTTACGAGGTTTCTCACACTACTAAATCTGAGGACTCTCAAGAAAGTTGCAAGGG

TTTCACCACTAGGAACAAAAGAGGCTACTACAAGAGAAAAAGAAGAAATACGCAAGAATGGGAGGAGGTGTCGAAAACTCCAAAAGTA

GATGGCCACCAATGGAGAAAGTATGGCCAAAAAGAGATCCTGAAAGCCAAATACTCAAGGAGCTACTACAGGTGCACTCACAAGTATG

ATCAGAATTGTCAAGCAACAAAACAAGTGCAAAGAATTCAAGAGGATCCTCCATTGTATAAGACCACCTATTTGAGCCACCACACATG

CAATGACTTGCTAAACTATGAAATCATACCTGATTCCAATAATAATTCTCCTTCGGACACTTCCATATTGCTTAGCTTTAACAACACC

TTCCCTACTCCAACCAAACAAGAGTGCCCCTTTTTATCATCTTTTCCCTCACCAATATCAGTGAAGAAATTAGAGGAGGTGATTCCGG

CCTCATCTTCGAGGCATAATAATAATGTCACTCTACCACCGCCTGATCCCTGGGATGTTATGTCTAATTCTGCCATGTGTGATTCTGT

TGGCCTTGATGATGTCAATCTTTTTTTGGATTTTGATGACTAA 

>Glyma03g05220.1  

ATGATATCCAGTGAAGCTGCAAAGCAAACAGATTTCTCATCTGAGAGGACAGAAACAAAACCTGAATATCCATCTACTCAGGGCTTCT

CAGCAGCATTAGCCTCAATCAAACCTGAAATACAAAGCAATTCTGCTCCTGGTTCTGTTCATTTTAACTCCACTTATGCTCCTAAGTC

TATTAGGGAACAAAAGAGATCAGAAGATGGTTACAATTGGAGGAAGTATGGAGAGAAACAAGTGAAAGGAAGCGAAAATCCGCGTAGT

TATTACAAGTGCACGCACCCGAGTTGTCCAACAAAGAAGAAAGTTGAGAGGTCTTTGGAGGGACATATCACTGAAATAGTATACAAGG

GAAGCCACAATCATCCCAAGCCACTTGGTAGAAAAAATGGTTCTCAATCAATTCATCAAACTTCTTCGTCCTGCACTAACTCAGGGAT

TTCTGATCAATCTGTGGGAGAGGAAGATCTTGAGCAAACATCACAGACTAGTTATTCTGGAGGGGGTGATGATGACCTTGGAAATGAG

GCCAAAAGATGGAAGGGGGAGAATGAAAATGATGGCCATTCCTATTCTTCTGCTGGGAGTAGAACTGTTAAGGAACCTAGAGTTGTAG

TTCAAACCACAAGTGAAATTGACATACTTGATGATGGATATAGGTGGAGGAAATATGGACAGAAAGTAGTTAAAGGAAATCCAAACCC

AAGGAGTTACTACAAATGTGTAGCCCCAGGTTGTCCAGTGAGAAAACATGTTGAGAGAGCTGCACATGATATGAAAGCTGTGATTACA

ACTTATGAAGGGAAACATATCCATGATGTACCTTTAGGACGAGGAAACTCAAGCTATAGCATGAACAGAACTTCTCTAAACAACAACA 

CCAACACCAGCACCAGCAATGTAACAGCTCCTGCCCCTATTAGGCCCTCAGCAGTGACTAATTATTCTAACTCAGCAAGTTTCACAAA

CTCACTTCATGACACAAAGCCACCAACATCTGCAAGCCAAGAACCTTTTCCAATGGACGTGTTGCTGAGCCCCGGAAGTATCGGATTT

GCGGCTAATGACCTGTTCCTTCAGTCTTTTTTGTCAAAGAACTTTTAA 
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>Glyma03g25770.1  

ATGGAAGGAGGAGAGAGAGGTGTTAATCCCAATAATTATGAGCTCCAAGTTTCATTCGCAAACACCCCTCAAGCCATCCATGAAATGG

GTTTTGTTCAATTTGAAGAAAACCAGGTTCTTAGCTTCTTGGCACCCTCTGCTCAATCCCAATCTTCTCAGCTCTCTCAATCTCTAAA

CGCCGGCAACGGTGGCAGCAATACTGCTGTTGCTGCCGCTACCACAACCGCCACCGCCACCACCTCCGGATCCGGAGCAACAATTGGT

TTCAGCCATAATGACCTTGTATCCAGAACTTGTTGGAATAATAATGAACAGGTGCGAACACTGGATCCCAAAGCTGTCAATGATGAAA

ATTGCACCGGAAATACTAGTGATGGTGGCAACAACTCATGGTGGAGAAGTGCTGGCTCAGAGAAGAACAAGATGAAAGTGAGGAGGAA

GCTGAGGGAGCCACGGTTTTGTTTCCAAACAAGAAGTGATGTAGATGTGCTTGATGATGGTTATAAATGGAGGAAGTATGGTCAGAAA

GTTGTCAAGAATAGCCTTCACCCAAGAAGCTACTACCGCTGTACCCATAACAACTGTAGGGTGAAGAAAAGAGTTGAACGACTCTCTG

AAGATTGTCGTATGGTAATAACTACCTATGAAGGCAGACACAACCACTCTCCTTGTGATGACTCAAATTCATCGGAACATGAATGTTT

CACCTCTTTTTGA 

>Glyma03g31630.1  

ATGGAGGATGTTGAAGAAGCTAATAGAGCAGCTGTTGAGAGCTGTCATAGAGTTCTGAGTATGATGTCTCAGCCAGGGAATGAAGTTC

ATTGTAGGAATTTGATGGTGGAAACTGGAGGGGCTATAGTGAGGTTCAAGAAAGTTGTTTCACTCCTAAGTAGTGGTTTGGGTCATGC

AAGAGTAAGGAAGCACAAAAAACTTCAAATCCCTTTTTCTGAAAATATTCTCTTGGACAACCAAATTTGCAAAACCGATCATCATTCA

AAATGTCTGCAGTTTCCTCATACAATTTTTACTGAGAATTCAGTTCAGGGATTGGGTCAAACAGTTAGAAATTCAATCTATATGATGG

GAAACCCTAGTTTGGAGTTGAGCTCCAATGAGAGAAGCCCTCTAAACCTTACCCGACAAACTTCAGCAACACATTACCACTTCCTTCA

GCAGCAACAAATGAAACATCAAGCAGAAATGATGTTTCGAAGGAACAACAGTGTCGTAAATTTGAATTTTGACAGCTCTAGCTGCACA

CCATCGATGTCGTCGTCTACTAGGTCTTTCATTTCTTCCTTGAGCATAGATGGAAGCGTGGCTAACATGGATGGAAATGGAAGTGCAT

TCCATTTATTAGGAGCTGCACACTCTTCTTATCAGAATTCACAACAGCAAAAGAGAAAGTGTTCTGCCAGAGGTGATGAGGGTAGTGT

GAAGTGTGGGAGCAGTGCAAGATGTCATTGCTCAAAGAAGAGGAAACATAGAGTGAAAAGATCAGTTAAGGTGCCTGCTACCAGCAAC

AAACTTGCGGATATCCCTCCCGATGATTATTCATGGAGGAAGTATGGGCAGAAACCAATCAAGGGATCACCTCACCCTAGGGGATACT 

ATAAGTGCAGCAGCACCAGAGGGTGTCCTGCTAGGAAGCATGTTGAGAGGTGCTTGGAAGAGCCTTCCATGCTAATTGTTACCTATGA

AGGCGATCACAACCATCCCAAGTTACAACACAATCCACAAATACGTGAACTACATTGA 

>Glyma03g33380.1  

ATGGATATCAAGGAAGCACAAAGGGTGGTCATTTCCAAACCAGTTGCTTCAAGGCCAACTTGTTCTACTTTCAAATCTTTCTCAGAGC

TCCTAGCAGGTGCAATCAATGTTTCTCCCGCTATTGAATCTTCTCCAACTACAGTTTCTGCCATTAGACCAAAGACAGTGAGGTTCAA

GCCAGCAATGAATCAACCCCCTGCTGGGTTTGTTTCTTCTCAGGCTGATACTTTTGGAGCTGCACTCGATAATTCTTCTGACATGAGT

CCTAAACTTGACACCAAACAGTCCCTCATATACAAGCCAACAGCAAAACTCGTGTCAAAGACAACTGTGTCTCTTTTGGCAAATATGT

TGGTCATGAACCCAATTTTCAATCAACCACAAGACAGTGCTCTACTAACACGAGCTCGAATCTCGATCAGAGTATTACCCCGCAAACA

GAAACAAATTATCAGAGCAGTGAACCTAGACCAAAAAGCTTTAACATCCTCAGTGAATTGTGATCGACCTTCTTATGATGGATACAAT

TGGAGGAAATATGGTCAGAAGCAAGTGAAAGGGAGCGAGTACCCGCGAAGTTATTACAAGTGCACACATCCTAATTGTCCAGTGAAAA

AGAAGGTTGAAAGATCATTTGATGGGAATATTGCAGAAATTGTTTATAAAGGTGAACACAACCATTCGAAGCCACAGCTTCATAAGCG

AAACTCAGCAGCAGGGACACAAGGATCAGGGGTTATGTCTGATGGAATGGTTCAAGATATGTGGATTCCACAGCCTAATGATTCTTCA

TTAAATATTGGTGCAACTAATGCTGGTGGAGGAAGCATGGAAAACTCTTGTGGTCTAAGTGGGGAATATGAGGAAGGAAGCAAGGGAT 

TTGAGGCACAGGAAGATGAACACAGAAGTAAAAGAAGGAAAAATGAGAATCAATCCAATGAAGCAGCATTATCAGAGGAAGGTTTAGT

AGAGCCGCGGATTGTGATGCAAAGTTTTACGGATTCTGAAGTTCTTGGAGATGGCTTTCGCTGGAGGAAATATGGGCAGAAGGTGGTG

AAAGGCAATCCATACCCCAGAAGTTACTTTAGATGTACTAATATCATGTGTAACGTTCGCAAACACGTGGAGAGAGCAATAGATGACC

CGAGATCATTTGTGACTACATATGAGGGAAAGCACAATCATGAGATGCCACTCAAGAACACAGGAACTGTAGCATCTGAAAGAGATTC

ACAGGCTTCTCTTAGTAAAGATAAACCATGA 

>Glyma03g37870.1  

ATGGACAATAATACTAGTGCCTGTGCCTACCCCCAACTTGAGTCAGAAGAAGCATCTTCAGAGCACAAATCAGAAACTCAAACATCAA

AGAAAAGGAAAATGGTTGAGAAAACAGTTGTGGCAGTGAGGGTAGGAGAGAAGGTTGGCAAGCTAAAGAATGAAGGGCTACCCTCAGA

TTTTTGGTCTTGGAGGAAATATGGACAAAAACCAATCAAAGGGTCTCCATATCCAAGGGGCTATTACAAGTGCAGCACATCCAAAGGT

TGTTCAGCCAAAAAGCAAGTAGAGAGATGCAGAACGGATGCTTCAATGCTCATAATCACATATACCTCTACACATAACCATCCATGTC

CCACTCCCATCACTACAAAATCTACCACCACAAAGGAGGAAGACCAAGAACATATAGAACTAGAAGAAGAAGAAGAGCAAAGGGATAA

TAATAATAATAAGCCCAGTGATGAAGTTACTAATGAAGAAAATTTTCATTACTTGCAATCTCCAATACGTTGCTCCAGCCAAGATATC

ATTATAGAACAAGAAGATCCTTTCAAACTAAACACGGAGAAAAGCCATGATCGAATGGATCTCCTCTTAGAGGAAGAGCCTCTTTGTT

TTGCACAGCTCAAGAACTTGTCTGCTTCCAAAAACGAAGAACTTGACTTTTTCGATGAGCTTGAGGAGTTACCCATGTCTTCATCTTT

GTTGCACTTTACGAGGAACATTTTTTCCGATGAAAGGATTCCCGTTGGCCCTTCTTGA 

>Glyma03g37940.1  

ATGGAGAATACTAAGATGATGGGGGTGAAGATACAGGACTATGCTTCTAATATGGAGAGTAATAATTATCCATTCTTTGATTTCTCTG

AAGATAAGGGCTCTTTAGGGTTTATGGAGCTATTGGGTGCGCAAGACTATAGTCCTCTCCTTGATTTCCCTCTATCGTCACACGTGTC

AGGGCCTCAAACCTCTTCTGTTAAGGAACCACCTGAGACTAAGAAAGAGTGTTCCGAGGTAACTAATAACAACCAGCAACCTGCGACT

CCGAACTCTTCATCCATTTCCTCCGCGTCCAGTGAGGTTTTCTATGATGAACAGAATAAAACTGTAGATCAAGCACCTGAACACCAAA

AGACAAAGGAACAGTTGAAGGCTAAGAAGACAAATCAGAAGAGACAGAGAGAACCGAGATTCGCGTTCATGACGAAAAGCGAGGTGGA

TCATCTGGAAGATGGATACAGATGGAGAAAGTACGGTCAAAAAGCTGTGAAAAACAGCCCCTTTCCCAGGAGCTACTATCGTTGCACC

AGTGTTTCATGTAATGTGAAGAAACGTGTGGAGCGATCTTTTAGCGACCCAAGCATTGTGGTGACAACCTACGAAGGACAACACACGC

ATCCAAGCCCAGTTATGGGTCGCTCCAACAACTTTGGTTCGGTAATTATGTCTGGATCTGCTGGAAACTACATGTCCCAATATTATCA

GCAGCAGCATCAACAAGTCCACATCGATGCATTGTCCTCTTTGGGTTTCCTCTCTTCTTCGTCTTCAAGGAATGCCACTTTTCCTCAA

GAGACTGCCTTGTTAAGTGACTATGGGCTTCTTCAAGATGTTGTTTCTTCACATATGTTGAAAGAAGATTAG 

>Glyma03g38360.1  

ATGCCAACGCTAACTATACCAATTTATTTCTTCTTCCTCTTCTCTCTCTGCATCTCCATCTCACCAAATACATACATGGACAACCGAC

ACCACCACCGTGAATTCACCTTCTTAAGCTCCGCCCACTTCCTCGATCACATAGATCCTCCTTCTATCAAAGAAATGGATTTCTTCTC

AACTTCATCGCCTCGTGATCATAAAAATAACACTAGTAGCCGTGATACCAATGATGATCATTATCAGAATCGTGATGATCAACATGAC

ACTCATGATCGCCATGGATCACCAACACGCGTCATTGATCACCGTGTAAACACTGGACTCAATTTAACTTGTGCAAGCGCTGGAGTGA

CAAAAGCTGAAAATGGTGAAAATCCTGAAACTGAGTTGAGTTCTCTTGAAAGTGAATTGCTGAGACTACAAGAAGAGAATAACAAGTT

AAGAAATGTGCTGGACCATATTACCAAAAGCTATACCCAACTACAGGCTCAGTTGTTCATCGCCTTGCAAAACCTTCCTCAGAATATG

GAAACAAAAATTGTGGACCCAGGAACAAGCAGAAAGTTAGACGTGGTCAATGATGCATCGGTTTCGGATGAAAAGACTGATCAAGATG

TATCGGTTTCTCGTTCAAACAACGCGGAGGTAATGTCAAAGACACATGATCATGATGACCCTCAATTGACTAAACTATTGAATCTTGG

AAAGCAGGCTTGTCCTGATGCTGCAGAAGATGTTCTTGACCGGTCCTCTTCACAGAGCTGGGGCTCATCCAAGTTAGAAGAACAACCC

AAAACTACTGCAGAACAACTTCCTGCAGATCAGATTCCTCTCAGAAAAGCCAGGGTTTCCGTACGTGCTAGATCAGAAGCTCCCATGA 

TTAGCGATGGATGTCAGTGGAGGAAATATGGACAAAAAATGGCCAAGGGTAACCCTTGCCCTCGTGCTTACTATCGCTGCACTATGGC

TGTAGGATGCCCAGTCCGCAAACAGGTTCAAAGAAGTGCAGATGACAAAACAGTGTTGATAACAAGCTACGAAGGCAATCACAACCAC

CCTCTGCCGCCAGCCGCCACCGCCATGGCAAATACTACATCAGCAGCTGCAGCCATGCTGCTATCAGGTTCAGCAGCAAGCAAGGAAT

CGCTAACAAACTCTGCAGGATATTACTCTTCTACAATTCCCTATGCTTCAATGGCAACCCTATCAGCTTCAGCTCCATTCCCAACCAT

CACTCTCGACTTGACCCAAAACCCCAACAACGCCGCCATGCAGCTGCACCGAGTACCACCAGGCCATGGCGGCGCCACGTTCCCTCTG

CCACTGCATGCGGCAGCATCTGGTGGTCCCCACCTTCTAGGGCACCCCTTGTTCTTCCAACAGAAGCTGCTTCCACCGCAAGCATTAA

TGCCCCTTCTTCAACGACAACCTTCGTCGATGGTCGAAACGGTGAGTGCAGCCATTGCTTCTGATCCGAACTTCACTGCAGCTTTGGC
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AGCAGCAATCTCATCAATCATTGGAGTACCAAGAGGAGGCAATGACGGTAACAACAACAACAGTGGAAGTGGTGCTATTCCAGGTTCA

CCGCAGCTTCCTCAATCATGCACTACTTTCTCCACCAACTAG 

>Glyma03g41750.1  

ATGGAAGAGAGCACCAAGAGGAAATACACTAATCTGATCCATGAACTAATCCAAGGAAAGGAACTAACAAAGCAGCTCAGTGACCATC

TGGTTTCATCTTCTCCATCATCCCATGAAACCAATGAATTGTTGGTTGAGAAAATACTTTTGTCCTATGAGAAAGCACTCACCATGTT

GAACTGGGGGTCTATTGTGGGAGAAGCCAAAACCACCAGTCTCAACATCATGGATTCCCGTTGTTCTTTTACAAATAGTGAAAGCCCC

AGAAGTGAGGTCGTGGACCGTGAATTTGAGCACAAAGCTGTCTTCAAGAAAAGAAAGACCATGCCCAGATGGACCGAGCAAGTGAAGA

TTTGCTCAAGAACAGGACTTGAAGGGTCTTTGGATGATGGATATAGCTGGAGAAAATATGGCCAAAAGGATATTCTCGGAGCTAAGTT

TCCAAGAGGATATTACAGATGCACACAGAGAAATGTACAAGGGTGTCTAGCAACAAAACAAGTTCAAAGGTCAGATGAAGACCCAACA

ACAATTGAGGTGACCTACAGAGGAAGACATACATGCACGCAAGCTAAGCATTTAAACAAGGCATTCTCATCAAACATAAAGATAGGTT

TGGGGGAAAATCAATTCCAAAAGAATCAACCACTTCTAGAGAAAACACAACAACAGAACCCTGAGGGGATTTTCACCTTTGAAACAGA

GCTTAAAGTCAAAACAGAGGAATTGGAAACCAAGGAGGATATCTTCCCATGGTTTTCCTTTTCTTCTTCATCAATTGGATCAGAAAAT

GAGGATAACATGTTACCCGACACCATGATTGAAAACCATTTCATGGAAAGCTTTTCTCCTGTATTCATATCACCAGCGACTTCAGAAT 

CAAACCCTTTCTGTTTGTCAGCATACGACTTGGACAGCACTGGACTATTATGCCGAAACATACAAACCTCAGAATCTGATATCACTGA

GATAGTTTCAGCCCTAACTTCAGTCACCAACTCCCCAATCCTGGATTTGGATATCTTACTTGATAAGGGGGATTTTGACACGGATTTC

CCTTTCAACATTCCTGAATTTTTCTCTTCATAA 

>Glyma04g05700.1  

ATGACAGATAAAAATCCAAGACCACCAGATTCACCTGACGATGATTTCACCAACCAATGGCCTTTGGAGCTCTCCGAGTACTTGAATT

TTGATGATGATCAATGGCCAGACGATTACCCGGAATCATTTGTTTCGGGGCATGTCTTCAGCCATAACAATCAAGCCAATGAAGTTGG

TAACTTTGGAGGAAGTAGCACCCACTTTGAAGAGTCTTCTAGCAGAGACGTTGGCAATGAACGTGAGAAGAAGGAAGTCAGAGATAGA

GTTGCATTCAAAACAAAGTCAGAGGTAGAAATACTGGACGACGGGTTCAAGTGGAGGAAGTACGGAAAGAAAATGGTGAAAAACAGCC

CCAATCCAAGGAACTACTATAGGTGTTCAGTGGACGGATGCCAGGTCAAAAAGAGAGTTGAAAGAGACAAGGATGATCCAAGGTATGT

AATAACAACCTACGAAGGCATCCACAATCACCAGAGTTATATCTAA 

>Glyma04g06470.1  

ATGGATCAAGAGGTAGAAACGCTTGAAGCGAAGCTGCAACGTGTGAAGGAGGATAATCGCACTCTAAGAGTGATGCTGGAAACTCTGA

GCAGCAAATGCGAGAAGCTTCAATCTCATCTTCAAGAAATCAATAATGAGGAACAACAAGTGGGCACGAAGTCAGACCAAAGTGGATC

AGTATTATTAGCTAGACCCGAGTTTTCCATGGCACAAAAGCCATCACAAATCTTTTTTAAAACCCACCCCAAGGACAATAGTTTGATG

GTAAAAGATGGTTATCAGTGGAAGAAGTATGGACAGAAGAAGGTTACCAAAGACAATCCTTCGCCTAGAGCTTATTTCAAGTGCTCCC

TGGCTCCTAGCTGCCCCGTCAAGAAAAGGGTGCAAAGAAGCATACAGGATAAGTCTATCCTTGTTGCAACTTATGAAGGAAAGCACAA

CCATGGTGTTTTTCACGATTTACTCAAGCCATCATCTTCTATACCCGAAACCTCAATAATGATTAATAATTTACCTATGACAAACATG

CCTAACGACAAAGATACGGTGAACATTGACCTGGCTCTATATGTTAAGCAACAGAACGACCGTGGCAGCAAAAGCAAAATTGAAGGAT

ATGCAAGTCCTCTAGTGAAAGATCCTGACTTCATCATGCCATTAGCTGAAGCAGTTGTCCACTCCCTCAAGAGCCAGACTTATAAGCA

AGTGGGTCTTAACCTGAATTTGGGTCTTCCAGAACCTCATTTGTGA 

>Glyma04g06480.1  

ATGGGAATGGAACCAACGTGCGTCGACACTTCGCTCAACCTTAACGTTATTCCCTCTCCACACATCGCGGAAGAAGTTTTGGTTGAAG

AGTTGCGGCGTTTAAGTAATGAGAACAAGAGATTAACTGAGACGCTGAAACACGTTTGCGAGAACTATGTTGCTTTGCAGAAACATTT

AAATGAATTCAGCCAACTGAGGAACGCAAATTTTGATAAAGAAGCAGGAACAGTACCGTCACTGAAGAGAAAGGCCGAGAGTGTGAAT

CTGTTTGGTATTAACAACTATACTGAGTGCAGCACCATCACTGAGGAAGAAACATTCAAAAGGCCCAAGCATAGCACCGAGCCAAAGG

TTTCCAAAGTTCTTACACGAACAGATGCATCTGATACCGGCTTATATGTGAGGGACGGATATCAGTGGAGAAAATATGGTCAAAAAGT

CACCAGAGATAACCCTTCTCCTAGGGCTTACTTCAAGTGTTCATATGCCCCAAGCTGCCCAGTGAAGAAGAAGGTGCAAAGAAGTGTA

GAAGATCCAAGTGTGTTGGGTCCAATTGTAACGCTTGACTTGGTCCAGTCAAAAGTGGTTGACATTAATGCGCAAAACTCATCTTTCC

AGCAGTTTTTAGTTCAACAAATGGCTACTTCTTTGACAAGAGATCCTAATTTCACAGCTGCACTTGCTTCTGCCATCTCAGGAAGAAT

TCTAGACGATACTTCTGTGGGAAAACGCTGA 

>Glyma04g08060.1  

ATGGAACACCTCCTCCGTCTCCTCTCCCATCAACCTTCCCACCTCCGCACTCACCACACCGACGCCACCGTTTCCAACTTCAAAAAAC

TCATCTCCCTTCTCAACCGCCGCACCGGCCATGCCCGTTTCCGCCGCGCACCCCTCCCTTCCACTTCCAACTCTCTCGCCCCATCCCC

TCCACCGGCTAACCCGGTCACCTTCGCCCCTTCGCAGTCACAGAGTCTAACCCTCGATTTCTCAAAACCTAACATGTTCAACACCACC

AACGCCAAATCCATGGACCTCGAGTTCTCTAAAGAAACCTTCAGCGTCTCCTCCAACTCCTCCTTCATGTCCTCCGCTATCACCGGCG

ACGGTAGCGTCTCCAATGGCAAACTAGGATCCTCCCTCTTCCTCACTCCTCCGCCAGTCTCCGCCGGAAAACCTCCTCTCTCGTTTGC

TCCGATCAAGAAGAGGTGCCACGACCACCGCGAGCACTCCGACGACATCTCCGGGAAACTCTCCGGCTCCAGCAAGTGCCACTGCATC

AAGAGAAGGAAGAATCGTGTGAAGAAAACGGTTAGAGTTCCGGCGATTAGTTCGAAGGTCGCCGATATTCCGCCGGATGAGTACTCGT

GGAGGAAGTACGGACAGAAGCCGATCAAGGGATCACCGTACCCGAGGGGGTATTACAAGTGCAGTACCGTGAGAGGGTGCCCGGCGAG

GAAACACGTGGAGCGTGCTTCGGACGATCCGACGATGTTGATTGTAACGTACGAGGGGGAGCACCGACACTCGATTCAGACCGCGATG

CAGGAGAACATTTCCGGGGGAGTGGGTTTGGTATTCGAGTCAACGTGA 

>Glyma04g12830.1  

ATGGCTGGGATTGATGATAATGTTGGCCTTACTGGTGATTGGGGTCTTGCTAGCCCAAGTCCAAGGACCTTTTTTTCCAGAATGTTCG

AAGAAGATAGTGTGACAAGATCAATCTCAGAACATTCTGGAAGTGGTAGAACTGGGGATCTCTTTTCGGGACATCGTGAGCCTAGTGA

GACAGGGAAAGAAAACATGAATGATAGGGCACAAGATGGTGATTCTGGAGCCCAATTGACCGATGTGAGTTTTCAGACCGAGCAGAAG

TCGAGCTCCCGGGGTGGTCTTGTTGAAAGAATGGCTGCTAGAGCCGGGTTTAATGCTCCAAGGTTGAATACAGAAAGCATTAGATCTA

CTGACCTTTCGCTTAATCCCGACATTCAGTCTCCGTACTTGACAATCCCGCCTGGTCTCAGTCCTACTACACTTTTAGATTCTCCAGT

GTTCCTTGCAAATTCACTGGCACAGCCTTCTCCAACTACCGGAAAGTTCTTGTTCATGGCAAATGGCATCATGAGGAACTCAGAATTA

TCATCTGATGCTCCAGAAAAATGTAAAGATAATGGCTTTGATGATATCTACACATCATCCTTTGCTTTCAAGCGTGCAACAGATTCAG

GCTCTTTTTATCATGGTGCTGGAAGAAAAATGATAAATCCTACTACACTTCCTCAACAGTCCCTTCCTGGTATTGAGGTTTCGGCTCA

GTCTGAAAATTCTTTTCAATCTCAAAGTGTTGATGCTGTCAAAGCTCAAACTGAGAACAAAAGTGGTTTTCGTCTTCAGGCCGACTTT

GCTGAATCACCTCCTCAAAAAGATAATGGAATTAAGATGTTCTCAGCTGATCAAAGGGCTTTTGATGTTGTTGGCGGTGGCAATGAAC 

ATTCTACACCAATTGAAGAGCAAGTAGATGAAGGAGATCAAAGAGGCAATGGAGACTCAATGGCTAGTGGTGTTGGTGGTGCACCATC

TGAAGATGGATATAACTGGAGAAAATATGGCCAAAAGCAAGTGAAGGGCAGCGAGTACCCTCGAAGTTACTACAAGTGTACGCATCCA

AACTGTCAAGTGAAGAAGAAAGTAGAAAGATCTCATGAGGGCCACATAACTGAGATCATCTACAAGGGAACACACAACCATCCAAAAC

CTCCTCCAAATCGTCGGTCAGGTATAGGTTTGGTTAACCTTCATACTGACATGCAAGTGGACCACCCTGAACATGTTGAACCACACAA

CGGTGGTGATGGCGACTTGGGATGGGCTAATGTACAAAAGGGAAACATAGCTGGAGCTGCTAGTTGGAAGCATGACAACCTTGAAGCC

GCTTCATCAGCATCCGTTGGCCCTGAATACTGCAACCAGCAGCCCCCCAATTTGCAGACTCAAAATGGTACTCACTTTGATTCAGGAG

AGGCAGTGGATGCCTCATCTACTTTTTCTAACGAAGAAGATGAAGACGATCAAGGCACTCATGGTAGTGTATCATTAGGTTATGATGG

GGAAGGAGATGAATCTGAGTCTAAGAGAAGGAAACTGGAATCATATGCAGAGTTGAGTGGAGCTACTAGAGCCATTCGTGAGCCTAGA

GTTGTTGTACAGACTACCAGCGAAGTAGATATCCTCGATGATGGTTATCGGTGGCGGAAATATGGACAAAAAGTTGTCAAAGGAAATC

CCAACCCAAGGAGTTACTACAAGTGCACAAATGCAGGGTGCACAGTAAGGAAGCATGTGGAGAGAGCATCACATGACCTTAAATCTGT 

GATCACTACGTATGAGGGAAAGCACAACCATGATGTTCCAGCTGCTCGTGCCAGCAGTCACGTCAATGCTAATGCTTCCAATGCAGTT

CCTGGCCAAGCTTCTCTTCAGACCCATGTTCACAGACCTGAACCATCTGAAGTTCACAACGGCATTGGAAGGCTTGAGAGGCCTTCCC

TGGGCTCATTCAACCTACCCGGGAGGCAGCAACTAGGACCTTCCCATGGCTTCTCCTTCGGTATGAACCAATCCATGCTATCAAATCT
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GGTGATGTCAGGGTTGGGCCATGCGCAAGCAAAGCTTCCTGTCATGCCTGTTCATTCATTCTTGGCAGCGCATCAACAACAACAGCAA

CATCAACAACAACAAAACCAACAACAACGTGCGGCAAATGATTTGGGTTTCATGTTGCCAAAGGGAGAGCCAAATGTGGAGGCTATTC

CTGAACGTGGTGGCCTTAACCTGTCAAATGGCTCATCAGTGTACCAAGAAATTATGAGCCGCATGCCTCTTGGACCTCATATGTAA 

>Glyma04g34220.1  

ATGGGTGAAGTGATGGAAGAAAATCAACGACTAAAGACGTGTTTGAGCCGAATACTAAACGATTACCGCACACTCCAAATGCAATTCC

ACAACAGAGTTGAACAAGAGACAAAAGACTCTTCTGATCAGAAAGTGAACAACAACAATGACCATCAAAGAGAGGAATCAGACCTAGT

TTCCCTCAGTCTTGGAAGACTTCCAACTAGAAACAATGAGAAAGTTAATAATAAACCATTGAAAGAGGAAGAAAAAGAAGATAAAGAA

GGCTTGTCCCTTGGATTGGACTGCAAATTTGAAACATCAAAATCTGGAAGCACAACTGAGCACTTGCCAAATCAAAGCCCTAATAACA

GTGTTGAAGAAGTGCCAAAGGAAGAAGCAGCAGGTGAGAGTTGGCCACAAAGGAAGGGACACAAGACAGCTAGAGATACTACTGGTGA

GGATGAAGTTTCTCAACAAAATCCTGCAAAGAAAGCAAGGGTTTGTGTTAGGGCAAGATGTGGCACCGCAACTATGAATGATGGGTGT

CAATGGAGGAAATATGGACAGAAAATTTCAAAGGGAAATCCTTGCCCTCGAGCTTACTATCGTTGCACGGTTGCACCATCATGCCCCG

TAAGAAAGCAGGTGCAAAGATGTGCTCAAGACATGTCCATATTAATGACCACCTACGAAGGTAACCACAACCACCCTCTTCCACTTTC

AGCCACAGCCATGGCCTCCACCATTTCAGCAGCTGCTTCCATGCTATTATCCGGCTCATCAACCTCACACTCCGGATCAAGGCCTTCA

ACAGCCATGACCACCGCCGCTTCCTATCAGACGGTTCCAAATCAAAGCAATACTTACTTGTCCCATCCTGCAGCACTCTCATCTTCAC 

CTTCACACCCCACCATCACTCTAGACCTCACTTCCAATAATAATCCATCCTCATCTTCTGTTCCTCTTGTTAAATTCACTTCGAATTC

AACCTTTAATAACCCACAAAGGTACCCTCTTTCCACAAGCCTAAACTTCAGTTACTCAGAATCCAATAATGCAACTTCTTGGAGCAAT

AATGGGTTCCTCAGCTACAACAACACTCTACCATATAATAGCAATAGAAATGTGACAAATGTCCTTAGCAACATAAACCTTGGAAAAC

AACAACAACGACCATTGGAAAACATCTACAATTCCTACCTGCAAAGAAACAACAATATTAATCCAATCCCGCCACCACAACATTCTCT

ACCAGACACCATAGCTGCAGCAACAAAAGTAATCACAGCAGACCCCAATTGTCAATCAGCTTTGGCAGCAGCACTTACAACAATTATT

GGCTCTGGAACTGGAAACACTACTCAAGGAAGCCATGGTGCTGCTAGGAAAACCTGA 

>Glyma04g39620.1  

ATGGGTAAAAGAATTGGAGGAGATGATAATCATCATCTAGGGGTTTCTGCCATGAAGATGAAGAAAATGAAAGCAAGGAGAAAGGTGA

GGGAGCCAAGGTTTTGCTTCAAGACTATGAGCGATGTAGATGTGTTGGATGATGGCTACAAGTGGAGGAAGTACGGACAGAAAGTGGT

AAAGAACACACAACACCCGAGAAGCTACTACCGTTGCACACAAGATAACTGTCGAGTAAAGAAACGCGTGGAGCGCTTGGCAGAGGAT

CCAAGGATGGTGATAACCACATATGAAGGGAGACACGTGCACTCGCCATCAAATGAACTTGAAGACTCGCAAACCCCTTCTGAACTTA

GTAATTTCTTGTGGTAG 

>Glyma04g39650.1  

ATGACTGACACATATCTAGCTATTACCTCAATGGATTACTATTTTGGAAACCCTAATCCTAAACCTTATGATAACCGTCACTCTGCCG

TAGTGAACACGGAATCTCCTTCCTCCGAGTTCATGCTATCTGATTATCTCGTGTTGGAAGATGCTGTCGATAATCAAGAGTCTTGGTC

ACAAAGCACTGAAACTGAATCATCGGAGAAAGGAAACTCCAGCGATGTCAGTCATGGGTTTGGTGATGCAACCTTCAGCAACACCAAC

ATGCATATAAAGTGCGAAAATAATGGGATAAAGCGAAAGAAGGAAGAAGTGAGTCAAATGATCACGTTTAGAACCAGATCGCAGCTTG

AGGTTATGGATGATGGATATAAATGGAGGAAATACGGAAAGAAGACAGTGAAGAACAATCCCAACCCAAGGAACTACTACAAGTGTTC

AGGTGAAGGATGCAATGTGAAGAAAAGGGTGGAAAGAGACAGGGATGACTCGAACTATGTTTTAACAACGTACGACGGTGTCCACAAT

CATGAGAGCCCGTCGACTGCCTACTACAGCCAAATTCCCTTGGTGCATTCTAACCATGATTGGCCCCAGCTGCACCCTTCTGCAAACT

CATGA 

>Glyma04g40120.1  

ATGGTTCCTGCCCCACAGTTTGGAAACACGGAGGTGCCACCAGAGGATGGCTACACTTGGAGGAAATATGGCCAGAAAGAAATACTTG

GCTCCAAGTACCCAAGGAGTTACTACAGGTGCACACACCAAAAGTTATATGAATGCCAAGCCAAGAAGCAAGTGCAAAGACTTGATCA

CAACCCTAACATATTCGAAGTAACATATAGAGGAAACCACACATGCCACATGTCCTCCACAGCACCATCATCAGTTCCACCACAACAA

CTACTGTTGTCTCCTACAATGAACCTCAGCCTCCACCCTGGTGGCGGAGGCGCCGCCAGCAGTGGCAGTGGTGGAGCCTCCACTTCAA

GATACGGTGGTGATTATCCTGTGGTGGATATGGCTGATGCTATGTTCAACTCTGGTAGCAGCAGTGGTAACAACAGCATGGAATTTCT

CTTCTCTCCCGCTGAGATAAAAGTGATCCAAAAATTGAATAGAACAAGAGATGAAGATTAG 

>Glyma04g40130.1  

ATGAGTATTCTCTTCCCAAGAAGTTCCTCAGCAACAAAGAGGAAAAGGGTCATTAGAGAACTTGTTCAGGGTCGAGATTATGCCACTC

AGCTCAAGTTTCTGCTTCAGAAGCCTATTGGCCCTGACGGGTCTGTTTCAGCCAAGGAACTTGTGGCCAATGTGCTGAGATCTTTCAC

TGAAACTCTCTCTGTGTTGACTTCTTCCGAGGTTGCAATAAGTGGTGATCATCATCGTGACGAAGTTGCTCAGAATCTTGTAATTTCC

GGAGAAGATGCCTCGCAGGTGGAAAGCATTGATCCGAGGTCTGAGGGTTCAACTGAGAGTAAGAAGGGATCAAAGGATCGGAGAGGGT

CCTATAAAAGAAGGAAGACTGAACAGACATGGACCATAGTTGCCCAAACTACTGATGATAATCATGCATGGAGAAAGTACGGACAAAA

GGAAATCCTAAATTCTCAATTTCCCAGGAGTTACTTCAGGTGCACTAGGAAGTTTGAACAAGGTTGCCGAGCAACCAAACAAGTGCAA

CGGATACAAGAGAATCCTGATATGTACACCATTACGTACATTGGCTTTCACACATGCAAAGACACCCTCAAGGCTCCACAAATGGTGA

CACATTCTGAAACTTGGGACTCATTTCTTGGTCCTGACGCAAATGATGTGCCGAATGAACATGATTCCACTATTGGATCACAAAGCCT

GATTGTAAAACAAGAATATCCCAACGATGAGACTGATCCAAGTGATCTCACAGATGCTAACTTTTGGTCTGATTTCAAGGATTTTGAA

CTATCCAATGACAAGCCTGCAGGTTTGAAAATAGCATCTGAAAATGCAGATACTGTGTATTCATGCACTGGCTCGAGAAGTTTGGACA 

TGGATTTTGGGATATTCTCTTCTCATTTCTGCAGCACCGAGGACTTCCACTTTGATGAAAGCCAATTGCTTTAG 

>Glyma04g41700.1  

ATGAACTCCTTTCATCGCAGAAACACTTTGCCAAGATGGACAAAACATATTCGAGTTACCCCAGGAATGGGGGTGGAAGGGCCTCTTG

ACGATGGATATAGTTGGAGAAAATATGGCCAGAAAGACATCCTTGGAGCCTTGTACCCGAGGGGCTATTACAGATGTACCCACAGAAA

TGTTCAAGGCTGCATGGCAACAAAGCAAGTGCAAAGATCCGATGAAGACCCCACCATTTTCGAAATCACTTACCGAGGAAAACACACC

TGCACAATGGCCAACAACGTGGGTTCTTCTTCATCACCAATTCCACCAGAAAACCAAGAACCAAGTTTGAACAACACAAATCCTCAGC

AGCAGAATATCTTGCAAAACCTTGAACAACAACAAAGCGACCTACTTTTGAGCCTGCGGAAAGGGTTGAGAGTCCAAACAGAGAACCT

AGATTCCCCTGACCAACAATCATTGGTTCCGTTCCGTTTCCCTTTGTCCACAAACATCAAAATTGAAAGCCAAGTTTTCCCTTCCCCT

GTGCTTGAAAACTTTATTAGTTCTCCTTCTTATATGTCCTCTGCTGCTTCAGGAATAAGTCACTTTTCAGTGTCTCCAAGTGGGGTGA

ACAGCTTTGGAGGGAACCCAAATTTGGCAAATTCTGAGTCTCAGATCAATGACATGATCCCAGCCACTACTACTTCAGCTCCAAACTC

ATCAACCGTTGGCTTAGAGTTCCCTTTTGACCAGTTTGAATTCGATGGCCAGAACTTCACATTCGATAACCCTCCATTTTTCTCTTGA 

>Glyma05g01280.1  

ATGGGTGTAGCGAGAGAAGAAAATCAACTGCTAAAGACGTGTTTGAACAAAATAATGAATGAATATCGGACACTAGAGATGCAATTTC

AGGATATACTAAAGCAACAAGGGACAAAAAAGAACGCTGATAAAGGAAATGATGATAAGCATGAAGAAATATTAGAGGAAGCGGATCT

TGTTTCCCTCTGCCTTGGAAGAGTTCCAAGAAGTGATGAGAAAATCAAAGTTTCTAATAAGCCATTGAAGGATGATGAAGGGTTGACT

CTTGGACTAGAGTGCAAATTTGAAACATCAAAGTCAGGAAGCACAAATGAAGCTTTACCTAATAATCCAAGCCCAGAAAATAGTTGTG

AAGTAGTACCAAAGGAAGAAGGTGGGGAAAGTAAGGAGGCACTAAAGACAATGAGATCAGACACAGAGGATGAAGTTGCTCAGCAAAA

TCCTACAAAGAAACCTCGAGTTTGTGTTAGAGCAAGATGTGACACTCCAACAATGAACGACGGATGCCAATGGAGGAAATATGGACAA

AAGATTTCAAAGGGAAATCCTTGCCCTCGAGCTTACTATCGTTGCACAATTGCACCATCATGCCCAGTTAGAAAACAGGTGCAAAGAT

GTGTTGACGACATGTCCATTTTATTCACCACTTACGAGGGAACCCACAACCACACTCTTCCACCATCAGCTACTGCTATGGCATCCAC

AACTTCCGCAGCTGCATCCATGTTATTGTCTGGTTCATCAACCTCTAACTCTGCCTCAATACCTTCAACAGCAACCACAAATCTCCAA

GGCCTCAACTTTTATCTCTCAGACGGTTCAAAACCAAGGCAACTATACCTCTCCAACCCTGCACTATCATCTTCACTTTCACATCCAA 

CCATCACTCTCGACCTCACTACTTCACACCCTTCAGCCTCTTCCTCATCATCATCACCCTTTGTCAGATTCAATTCAAACTACAACAA

CAATCACCAACCCAGATACCCCTCTTCCTCATCAAGCCTAAGCTTCAGTACTAGTAATTCCTCCGAAATTGCTAATGCTATATCTTGG

AGCAACGGCTTCCTCAACAATAATAGGAACATCCTTAGCAGTGTGAACTTTGGAAGACAACAAATGGAAAACATGAACCAGTCCTACA
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TGCAAAAGAACAACAACAACACAAGCCTTCTTCCTCAAGCTGATACTATATCTGCAGCAACGAAAGTGATCACAGCGGACCCCGCTTT

TCAGTCAGCTTTGGCAGCAGCACTTACTTCGTTTATTGGCGGTGGTGGTGTTGGAAACACGCGAGGAAGTCAAGGTGGTAATGTTGTT

GGAGAAAGTTTGAGTTTGGGTCAGAAAATGAAATGGGGTGAGGTGTTTCCAGCGTCTAATAATTCTAATTCTTCAATTTCGAACAATA

AAGTCAATGGTTGTGCATCCAGCTTCTTGAACAAAACGCCGGCAGCGAATACACAGACGAAAAATTTGATGTTTCTGCCGCCGTCGTC

ATTGCCGTTTTCTTCTACTCCCAAAAGTGCATCTGCATCTCCTGCTGCTGATAATAGCGACACCACCACCAATTGA 

>Glyma05g20710.1 

ATGGCCGTGGACCTCATGACGACGGGTTGCAGCCGAAACGACAACATCAATAGTTTCACAACCAAAGCCGAGGAAAATGCCGTCCAAG

AAGCTGCTTCCGGCTTAGAGAGCATCGAGAAGCTCATCAGACTCCTCTCGCAAACCCAAACCCAAACCCGCCATCAAATCAACAACAA

TAGCTCTAATGAAATCGCCATCGCCATGGACTGCAAGGTCGTCGCTGACGTGGCAGTCTCCAAGTTCAAGAAGGTCATATCCCTCCTC

GGCCGAACCCGTACCGGCCACGCCAGGTTCCGACGCGCCCCTCTCCCCAACCAAAACCAACACACTCAACCTCCCTCCGAACCACCCG

TGTTCCACGCTACGCCGCTGCACCAGATCCCACCACCCTCCCTTCACCAAATTCCCAAAACTGAAAGGAACCTTAACGATTCCTCCTC

TTCTAAAACCATTCATTTCTCATACCCCTCCGCCGCTACCTCCTTCATCTCCTCCCTCACCGGCGACGGCGCCGCCGACAACAAACAA

CCTTCCTCGTCGCCGCCCGCGGCGGCGGCGACGACGACGCCCTTTCAGATCACGAGCCTCTCGCACGTGTCGTCCGCGGGGAAGCCTC

CGCTTTCGACTTCCTCTTTCAAGAGAAAGTGCAGCTCTGAGAATTTAGGCTCTGGAAAATGCGGTAGCTCCTCCAGCCGCTGTCATTG

TTCCAAAAAGAGTAGGAAAATGAGGTTGAAGAGGGTAGTGAGGGTACCGGCTATAAGCTTGAAGATGGCTGATATTCCACCAGATGAT

TATTCTTGGAGAAAGTATGGACAGAAACCAATTAAAGGATCACCTCATCCAAGGGGTTACTACAAGTGCAGTAGTGTGAGAGGGTGTC 

CAGCGCGAAAACATGTGGAACGAGCTTTGGATGATCCAGCTATGCTGGTGGTAACCTACGAGGGAGAGCACAATCACACTCTCTCTGC

TGCTGATGCTACTAATCTCATTCTAGAATCGTCTTGA 

>Glyma05g25270.1  

ATGGAAATTGATCTCTCTTTGAAGATAGATACTGATGATGAGCATAAAGAAGAAGAAGATGAGCGAGTGAAAGAGGATGAGGAGCAAG

AAATGGCACAGATTCAGGATAATAATAAGGAAGAAATCCCTGAAGCCACAGCTGGTGAAATAGAAGATGATGCATCAGTCATAGAAAC

ATCTTTGCAAGATAACACAAAAACAAAAGAGTTAAGTGTCTTACAAATGGAGATGGAGAGCATGAAAGAGGAAAACAAAGTTCTGAGG

AAAGTTGTAGAACAAACAATGAAAGACTATTATGATCTGCAAATGAAATTCTCAGCCATCCAGGAAAACAATAAAAGAAAGGATCATG

AAATTTCTCTCTCACTTCAAGACATTGCGACCACCAGCGGTGAAGGGCCATCGAGAATTCTTGAGATCTTTAACAAACAAATGCAAAG

TGCTCCATCTCCTCCACACCCTGATCATGATGATGATAGTTTAAGCGAGAGTGAATTGGGTTTATCACTAAGGTTGCAACCAAGCACA

AGCCATCATAAAGAAAGTGATGTGGGAAATAATAAGGAAGACAAAAATGATCAACAGTTGGCAAGTTATGCATCAGTGCAGAACAAAT

TACAGCGGACAAATTGCTTGCCCGGTATTACTACCCATGCTGCTTCCCCTCCTAATAGAAAGGCTAGGGTTTCTGTTAGAGCAAGATG

TGAAGCTGCCACAATGAATGATGGGTGCCAATGGAGAAAATATGGGCAGAAAATTGCAAAAGGAAATCCATGTCCACGAGCCTATTAT

CGTTGCACTGTAGCCCCAGGCTGCCCTGTTAGGAAACAGGTGCAAAGATGTATAGATGACATGTCCATACTAATTACACCTATGAAGG 

GACACATAACCATCACTCCCTGTGGGTGCAACTGCTATGGCTTCCACAGCTTCTGCAGCAGCTTCATTCATGTTGCTAGACTCAAGCA

ACCCCATTTCAGATGGCACCTCCACTTTCACTCAAGCACCGTTTCCTTACAACACCTTCCACTCTCTAAACCCAGCTTCAAATTTTAG 

>Glyma05g25330.1  

ATGAGAAGGCCATGTAACAGCATATTTTCAAACATGATTCAGATCTCTCCCAATGATAAGTTACCCATCTCGCCAGCGGTGGATGCTT

TGTCAAGGGCACTCAAGCCTTCTAGTATGGTAATTTCAGGTGACAACATGATTGATTCAAAGACCTCTATAGATCATTGCTTGGTGGA

CAACACAGAAGTGCAGATCTCATCTCCAAGGAATCCAGGTCTTAAGAGAAGAAAGAGCCAGGCAAAGAAGTCGATTTGTGTTCCTGCA

CCAACTGCACCAAATAGCAGACGAAGTGGCGAGGTAGTTCCTTCTGATCTGTGGGCTTGGAGAAAATATGGTCAGAAACCCATTAAAG

ATTCTCCATATCCAAGGGGTTACTATAGATGCAGCAGCTCAAAGGGTTGTCCAGCAAGGAAACAAGTTGAAAGGAGCAGAACAGACCC

AAACATGTTGGTCATTACTTACACGTCAGAGCACAACCATCCATGGCCAACACACAGAAATGCTCTCGCTGGTTCATCTCGATCCCAA

CCATCGAAAAACAACAACATTGCTGCTTCAAAGAATGAGGAAGAAGAGGAGGAGGAGAGCAACAGTGGCAGCAATAATGTAAATAACA

GTGCATTTGTGAGGGAAGAAGAGAAGCAGCTTGAGATGGATGATGGAGAATTCAGTGATATTGGAATCCCTTATTGCAAGCCAATATC

TAAGATGAAGAACAGCCAACAACTTGATCAGGGTTTGTTAGCAGAATTGGGAGAAATAGAATTTGCTGACTCAGTAAACCTATTGTCT

CCACCACAAGGTTTTGATAATCAGAAAAGGGAATCCAACACTTTAGATTCATTCCATTTCTTTGACTGGAGAGGTGACAACAGCACCA 

AGTACCACCTTGTTTGA 

>Glyma05g25770.1  

ATGTCTGTTGAACCTAAGGAACTTTACTACCAGGACCTTGTCCTAGACCCCAATATTAATAATCAACATCAGGGCACAGAAGCAGGAT

CTAATAATACTATGTACGAAAAGCACTTTTCCTCTACCATAATTCCTTCAGATTCAACAGCATATGATTCATCACAAGCCTTTGATCC

CTCTTACATGAGTTTAACTGAGTGTTTGCAAGGGGGCATGGACTACAATTCACTTGCAACTTCTTTTGGCCTTTCTCCTTCCTCGTCT

GAGGTTTTTTCTTCTGTTGATGGGAACCAAAAGCCAGCAGTAGAAGGAGGAGATGGAGGTGGTGGTGGTGGTGGCAGTGAAACCCTTG

CGACCCTTAACTCTTCAGTCTCTTCTTCATCTTCTGAAGCCGGGGCTGAGGAAGATTCTGGAAAGAGCAAAAAAGAAAGGCAGGTGAA

AACAGAAGAAGGAGAAGAAAACTCTAAGAAAGGGAACAAGGAGAAGAAGAAAGGAGAGAAGAAGCAAAAGGAGCCAAGGTTTGCCTTC

ATGACCAAGAGTGAGGTTGATCACCTTGAAGATGGATACAGATGGAGAAAATATGGACAGAAAGCTGTCAAGAATAGCCCTTACCCAA

GGAGCTACTACAGGTGCACAACACAGAAGTGCACAGTGAAGAAACGCGTGGAGAGGTCATTTCAGGACCCAACCACTGTGATAACAAC

GTATGAAGGTCAGCACAACCATCCGGTCCCCACTTCTCTCAGAGGGAATGCGGCTGCGGGAATGTTCACACCTTCTTCTTTGCTAGCC

ACACCAACTCCACTTGCAGCCGGGTCAAACTTCCCCCAAGATCTCTTCCTTCACATGCATCACCCTCACCACCAATATCACATTCACA 

ACAACCTCTTCACCACACAGTCGACTACAAACACTACTACTGCTACTACTACCACTCCATCCTCGTTTTACTCTTCCTATAACAACAT

TAACAACTCTCTTCTTCACAACCAGTTTCTTCCTCCGGAATACGGCCTCCTTCAAGACATAGTCCCTTCCATGTTCCACAACAAGACC

GGCCACCATCACCAGAATTAA 

>Glyma05g29310.1  

ATGGATAGCAAGTTCAGAAAAAAGAACCGCAACGTTAACTCATATACCAGTGAACAAGATCAAGACACTGATATAGCTCAAGAAAACC

TTGCCGAGTCCCCTCCTTCTTCCACTGTGTTCAACATCGATGGCTTAGTCCCCTCCCCCACTTCCTCATCAAAGAGAAGGAGGGCAAT

ACAGAAAAGGGTGGTGCAAATCCCAATGAAGGAGACAGAAGGGTGTAGGCTAAAAGGAGAGAGCAACACCCCACCCTCGGATTCATGG

GCATGGAGAAAGTACGGCCAGAAACCCATCAAGGGTTCCCCTTATCCCAGAGGGTACTACAGGTGTAGCAGTTCGAAGGGGTGTCCGG

CACGGAAACAAGTGGAAAGGAGCTGCGTGGACCCCACGATGCTAGTCGTCACTTACTCCTCCGACCACAACCATCCCTGGCCACCTTC

TAGAAACCACGCCAGGCCCACCAAAAAACCTGAACCGGTTCCGGACCCGGTCGAACCGGAGGAGAAGTTCGCGGACGAGTCCATGATA

ACAACCGCGGAAGAATTGGGGTGGCTGGGGGAGATGGAAGCGACGTCGTCCACGGTTCTCGAAAGCCCGTTTATGGCTACGACGTACC

ATGCTGACGTGGCGCTGATTCCGATGAGGGAGGAGGACGAGTCGCTCTTCGCCGACCTCGGAGAGCTGCCGGAGTGCTCGGTAGTGTT

CCGGCAGGGGCTGCTGGCGGAGCGGCGGCGGTACACGGCGCCGTGGTGTGGGACCACAAGTTGA 

>Glyma05g31800.1  

ATGGACTTCTACTTTGGAAACCCTCATCCTTATCCCAATATTCATCAATATCACGCTCATAATTCTGTAGTCAGCATGACTCCATCTT

CCCCTGAGATCGCACTATCTGATTATCTCATGCTCGATGACTATGTTGATCATCAAGATTCTCGATCATCACAAAGCACTGAGTCATC

AGAAAAAGCAACCTTCTGTGATCCCACTCACGGATTCAGCACTGGTGCAACCTCTAAGAACAATAACATGAAGTGCAAAAATGGGATT

AATGAAAACAAAAGAGGAGTGGGTCCAAGGATCGCGTTCAGAACCAAATCAGAGCTTGAGATCATGGATGATGGATACAAGTGGAGGA

AGTACGGCAAGAAGTCTGTGAAGAGCAATCCCAATCTAAGGAACTACTACAAATGTTCAAGTGGAGGATGCAGTGTGAAGAAAAGGGT

GGAAAGGGATAGAGATGACTCCAGCTATGTGATAACAACTTATGAAGGTGTGCACAATCATGAGAGCCCATTTACCACATACTACAGC

CCCATCTCCTTCGTACATTCTGATACTACTTTCAAATGA 

>Glyma05g31910.1  

ATGAATTTAGGGCACTTGGAGAAGTGGCTGATTGCTTCAGCAGTAAAAGAAGTGGAATTGATGATCATCATCTCGGAAATTTCAGCCA

CGAAGATGAAGAAAATCAAGGCAAGAAGGAAGGTGAGAGAGCCTAGGTTTTGCTTCAAGACCATGAGCGATATGGATGAATTGGACGA
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TGGCTACAAGTGGAGGAAGTATGGACAGAAAGTTGTGAAGGGCACGCATCACCCTAGAAGCTATTACCGTTGCATACAAGATAATTGT

CGTGTAAAGAAACGAGTGGAACGCTTCGCCGAGGATCCAAGGATGGTGATAACCACATATGAAGGGAGACATGTTCACTCTCCATCAA

ATGATCTCGAAGACTCCATCTCAACTTGA 

>Glyma05g36970.1  

ATGGAGAGTGACTTGAGCTGGGAGCAGAACACGCTCATAAATGAGCTAATTCAGGGGATGGAGGTAGCAAGGAAGTTGAAGGCAGACT

TGAGGATGCCGTATTCAGTTGACTCAAGAGATTTGCTTGTGCAGAGGATATTATCTTCTTATGAAAAGGCTCTACTGATTCTAAGATG

CAATGCATCATCAACTTCCGAGTTGCAGGCCATGAGTCAAGCAACACCAACTTTGCTACCCGAGTCCCCATTATCTGTCCATGGAAGT

CCTCTGCGCGAGGACGTTGATGGGACCATCAAGGATCACCAAGAAGTTAAACATGATTCAAAGAAAAGAAAGGCAACGCCCAAATGGA

TGGATCATGTAAGAGTGAGCTGTGAAAGTGGTCTTGAAGGACCACATGAAGATAGCTACAACTGGAGAAAATATGGTCAGAAAGACAT

CCTTGGAGCCAAATATCCCAGAAGTTACTATAGGTGCACCTTCCGCAACACTCAGGGCTGTTGGGCAACAAAGCAAGTGCAGAGATCA

GATGAAGATCCCACAGTATTTGACATAACTTACAGAGGCAAGCATACCTGTTCTCAGGGAAACAATGCCGTTCTGCCACCTAAGTCAC

CAGAAAAACAAGAAAAACCAACACACAGTCATAACATTGATATTCACCGTGCACAGGCATCTCAAGAAAGCCTTACAAAGTTCAGAAA

CATCTTGTCTGTCAACACAGATAATCTGAACAATGGAGATATGGCATATCCTTTCACTTTCCCTTCAACTTCATTTGGATGCATGAAA

CAAGACAACCACAGCTTGATTCCTTGGGCCCTGGAGAACGAGTCCTTCTTAAGCGACCTATACCAAACACACCTTTTATCCACAACAA 

TACCAGAATCAAACTATTTCCCATCTCCAACTTTCCAGATGAATGTGTTTGATGGGATCTACAGCAAGCCACATTCGGAATCCGATAT

CAATGAGATCATTTCCACCAACACATCAGCAACCAATTCTCCAATTCCTGATTTCAATTTCTCACTTGATCCAGTGGAAATTGACCCA

AATTTCCCTTTCAATACCCCAGGACTTTTCTCCTGA 

>Glyma05g37390.1  

ATGGATGAATTTGCGTGCTTGAGAGATTGGGATTTGGAAGCTATTGTGAGAGGAAACACCGGTGAAGCCACCACCATGGATGACCCAA

ATCCTGATTTTTCTTATTTCTTCTCTGAACAAGATGAGCTGCTTGATAGCTTTCCCGAATTCTCAGAAACCACGAGAGTCCTTGATGA

TTTGGAAGACCTTTACAAACCTTTCTACCCAGTTTTTCACCCTCTTTCACCGCACACCATCGTTACAACTTCCCCACCTATCCCCATA

GAGCCTGAACAACCATTCATGTATAATATCTTTTTCCAAAGTGGTGATGTGAGTAGTGCAAACAAGAAGAGCCAGAACAAGAGTGTGG

TGAAGCAGGTGACAACAGCAGAAGGTCTTGATGATGCATGGGCATGGCGAAAATATGGACAGAAACCAATAAAGGGTTCACCCTATCC

TCGAAGCTATTATAGATGCAGCAGTTCCAAAGGGTGTTTGGCGAGGAAACAGGTTGAAAGGAGCCACTTAGATCCTGCGGTTTTTCTG

GTAACCTACACTGCTGAACACAGCCATCCCCACCCAACTCGAAGAAACTCTCTTGCTGGGACCACTAGGAAGAACAATTCCCTTGTTC

CTCCTCCAACAACCACTCGTCACCAAAAGAAGACTACTTGTTCCTCAAGCGTTCAACAAAGCATGGACTTGAAGAAAGAGGAAGATTT

TCTTGACTGCTCGGATCTAGAGAAACTGATAGGACTTGAGTGCCAACATTTTGCATTAGATACCGGTTTCACGGATGATTTTCCACAC

CCTTAA 

>Glyma06g05720.1  

ATGACAGATAAAAATCCAAGACCAGCAGATTCAGCTGACAATTATGTCACCAACCAATGGCCTTTGGAGCTCTCTGAGCACTTGAATT

TTGATGATGATCAATGGCTAGACGATGACCCGGATTCATTTGTTTCGGGGCATGCCTTCAGCCATAACAATCAAGCCAATGAAGTTGG

TGGCTTTGGAGGAAGTGGCACCCACTTTGAAGAGTCTTCTAGCAGAGACGTTGGCAATGAACGTGAGAAGAAGGAAGTCAGGGATAGA

GTTGCATTCAAAACAAAGTCAGAGGTTGAAATACTGGACGACGGCTCCAAGTGGAGGAAGTACGGAAAGAAAATGGTGAAAAACAGCC

CCAATCCAAGGAACTACTATAGGTGCTCAGTGGACGGATGGCAGGTCAAAAAGAGAGTTGAAAGAGATAAGGATGATCCAAGTTTAAC

TTTAAGGGCTATGAAGATCAAACAGAGGAAACTTGTTTTCTCTCCACGACAATGGATTTTGGAAGGTGCCATGTTTCTAAACAATAGT

ACATAG 

>Glyma06g06530.1  

ATGGAAATGGAACCGACGTGCGTCGACACTTCCCTCAACCTTAACGTTATTCCTTCCCCACACATCGACCACCTCGCGGGAGAAGTTT

TGTTTGAAGAGTTGCGGCGTCTAAGCAGTGAGAACAAGAGGCTAACTGAGACGCTGAACCACTTGTGCGAGAGCTATGTTGCCTTGCA

GAAACATTTGAGTGAATTCAGCCAACTTAGGAACGCAAATTTTGATAAAGAAGGAACTTGTGCAGTTCCGTCGCTAAAGAGAAAGCCC

GAGAGTGAGAATTGTGTGAATCTGTTTGGTACTGAGTGCAACACCATCACAGAGGAAGAAACATTCAAAAGGCCCAAGCATAGCACCG

AGCCAAAGGTTTCCAAAGTTCTTACACGGACAGATGCATCTGATACTGGCTTATATGTGAGGGACGGATATCAGTGGAGAAAATACGG

TCAGAAAGTCACTAGAGATAACCCTTCTCCTAGGGCTTACTTCAAGTGTTCATATGCCCCTAGCTGTCCAGTAAAAAAGAAGGTGCAA

AGAAGTGTAGAAGATCCAAGTGTGTTGGTAACAACTTACGAAGGGGAGCACAACCATGGGCAACAACATCAAACTGCAGAAATATCAA

TTAATTCATCAAGCAAAAGTGAAACACCTAGGCCTGCAGTTTCACCCTCAGCCATGAATATTCGGAGTAGTGCAGCAGCAGGTCCAAT

TGTAACACTTGACTTGGTCAAGTCAAAAGTTGTTGACATTAATGCGCAAAAGTCATCTCTCCAGCAGTTTTTAGTTCACCAAATGGCT

ACTTCTTTGACAAGAGATCCTAATTTCACAGCCGCACTTGCTTCTGCCATCTCTGGAAGAATTCTAGATGATACTTCTGTGGGAAAAC 

GTTGA 

>Glyma06g08120.1  

ATGACAGTGGAGCTTATGGGGTTCCCCAAAATGGAGGAACAGAAGGCAATTCAAGAAGCTGCCTCCGAAGGCCTCAAGGCCATGGAAC

ACCTCCTCCGTCTCCTATCCTATCAACCCTCTCACCTCCACGCTCACCACACCGACGCCACCGTTTCCAACTTCAAAAAACTCATCTC

CTTACTCAGCCGCCGCACCGGCCACGCCCGTTTCCGTCGCGCACCTCTCCCTTCCCCGCCACCGGCTAACCCGGTCACCCTCCACCAA

CCTCCCTCCACCTTCGTCCCTTCGCACTCCCAGTCTCTAACCCTCGATTTCACAAAACCTAGCATTTTCGCCTCCAACGCCAAATCCA

TGGACCTCCAATTCTCTAAAGAAACCTTCAGCGTCTCCTCCAACTCCTCCTTCATGTCCTCCGCCATCACCGGCGACGCCAGTGTCTC

TTACGGCAAACTAGGATCCTCCCTCTTCCTCACTCCTCCGCCAGTCTCAGCCGGAAAACCTCCTCTCTCCTCCGCTCCGATCAAGAAG

AGGTGTCACGACCACCGCGAACACTCCGACGAGATCTCCGGGAAACTCTCCGGCTCCAGCAAGTGCCACTGCACTAAGAGAAGGAAGA

ATCGAGTGAAGAAAACGGTAAGAGTTCCGGTGATCAGTTCGAAGATCGCCGATATTCCGCCGGACGAGTACTCGTGGAGGAAGTACGG

GCAGAAGCCGATCAAGGGATCGCCGTACCCGAGGGGGTATTACAAGTGCAGTAGCGTTAGAGGGTGTCCGGCGAGGAAACACGTGGAG

CGTGCTCCGGACGATCCGACGATGTTGATTGTGACATATGAAGGGGAGCACCGGCACTCGATGCAGGAGAACATTTCCGGGGGAGTGG 

GTTTGGGATTCGAGTCAACGTGA 

>Glyma06g14730.1 

ATGATTGAATACAAAAGGGAGGAGATGGAATATAAACGAGTTTTCAAGAAACAACACAAAAGAAGCAGGGAAGCTAATCAAGAGAAGA

GAAAAGTGATGGTTCCTGCCCCACAGTTTGGAAACACAGAGATGCCACCGGAGGATGGCTTCACTTGGAGGAAATATGGCCAGAAAGA

AATACTTGGCTCCAAGTTCCCAAGGAGTTACTACAGGTGCACACACCAAAAGTTATATGAATGCCAAGCCAAGAAGCAAGTGCAAAGA

CTTGATCAAAACCCTAACATATTCGAAGTAACATATAGAGGAGACCACACTTGCCACATGTCCTCCACAGCATTATCATCAGTTCCAC

TTCAACAACTACTTGTGGACATAACACAAAATAACAGTAACACCATTTCCTCCCAATTGTCTCCGACAATGAACCTCAGCCTCCACCC

TGGTGGCGGCAGTGGCACCGCTGCCAGCAGTGGTGGAGCCTCCGCTTCAAGATTCGGTGGTGATTATCCTGTGGTGGATATGGCCGAT

GCTATGTTCAACTCTCGTAGCAGCAGTAATAACAGCATGGAATTTCTCTTCTCTCCCGAAGATAAAAGTGATCCAAAAATTGAATAG 

>Glyma06g37100.1 

ATGATCAATATAGTGTCTAGGAATGAATGTCGTGATGACGATGCAAAGAACTGGATAAATAGTGCCTACAATTTAAATATTTCATTGG

TATACATCTATGCTGCACTTGAAGTAGCTAGATTTGGTTGCACTTTGAGTGAGGTTGACATATTGGATGATGGGTACTGCTGGCGTAA

GTATGGCCAAAAGGTTGTGAGAGGCAATCCTAACCCAAGGAGCTATTACAAATGCACAAATGCTGGTTGCCCTGTCAGAAAACATGTG

GAGAGGGCATCTCATGATCCAAAAGCAGTGATAACCACATATGAGGGTAAACACAATCATGATGTACCAGCTGCAAGGAATAGCAGCC

ATGACATGGCAGTACCAGCAGTTGCAGCAGGTGGACAGACAAGAACTAAGTTAGAAGAAAGTGATACCATTAGCCTTGACCTTGGAAT

GGGAATTACCTCAGCTGCTGAACATAGGTCAAATGGGCAAGGGAAAATGCTGCATTCAGAGTTTGGGGACACATAA 

>Glyma09g23270.1 

ATGCATTCCTATGGAGCGGTGAAGGCGCTGGTGGTAGCCCTGGAGAAAGAGACAATGATGGCAAAGGAGGCAAAGGAGAACGCAGTGT

GCGTTTTGATTTGGTTATCACAAAAAAAGGAGGAAGAGAAGGCAATGATAGGGAGGGCGGGAGCGATTTTGCATCTAGTGAAGCTTCT
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TGAAAGGAGGGGGATTGCGCGGGAAGAAGAATGCGGTGACTGTGCAGTACTTGCTGTGTTCGGCGGGGTTATGAGGACGCTAGTGGAG

CTTATGGTGGACTTGGGGTCGAGTATGGAGGACTTGGGGTTGAGTATAGTGTACTTGGTGAGCGTGGTGGTGGCGGTGGCAGTGGTGG

AGGGGATTTATGATTTCAAGTTGCAAGTGGAGCTTCAACGCATGAACGCTGAGAACAAGAAGCTAAAAGAGATGCTCAGCCATGTCAC

TGGTAACTACACCGTCTTGCAGATGCATCTTGTGACATTAATGCAACAAAACCAGCAGCGAACAGAAACCATGGAAAATGGGGGAAAG

GTTGAGGATAAAAACCATGGTGTTGGTGGAGGAAAGGTACCAAGGAAATTCCTTGATATAGGTCCCAGTGACAGAGCAAAAGTAGATG

ATCAAGTATTTGATTCTTCTTTTGATGAAAGAACACGATCGAGCATGCCTCAGAACAATAACGTGAAGCTGGAACAAGAGATGGAGCA

AGAAATAACGATGGTAATAAAAGCGAGTTCGGTAGGGAAGAAACTCCAGACTCAGAATCACAAGATTAGTGATGGGTGCCAATGGAGA

AAATATGGACAAAAAATGGCTAAGGGGAATCCATGCCCTCAAGCATACTACAGATGCATTATGGCAGTTGGTTGCCCATTTCGCAAAC

AAAAATTGATTGTTCAATTGCCTGGGGGTGTGAAGAATCCATGA 

>Glyma10g31410.1 

ATGGATTTCTCAAATGCTTCTCCTTCTCCAACACAAGTTGATCAACAAAATGATGAGAAAAAAGTGAAGGTTTCATTGTCATTTGATC

TTAATTCCAAACCAGAGGAGGAGGAGGAGGAACCAATTTCTTTCTCGGAGGAAGCCCGTGCCAAAGTTGGTGGCGGCTGTGAAACCAG

AGGCGCTAGTACTTCCGAACCAGACGATCACATTCAACAAGTTGCTCTTCCTACCGATGCTGCT 

CACAATCACAGAGTCAACATTGTTGATCCGGAATCTCACTCTCAGAATAGGAAGAGAAAAAGATCTGATAATAGAGGGATGGGAAGCG

TTTTCCGTAGGGAAACCTTTGTGTTGCCATTTGAGACCCAAAGTGAGACAGTAATATTTGTGGATGATGGCTATCAGTGGCACCAATA

TGGACTCAAGACTATGAAGGGAAATTTATTCCCTAGGGTCTACTACAAATGCGCAAGTGCAGGG 

TGTTGCGCAAGGAAGGAAGTGGACAGAAATTCAGTCAACACAAAACATATGACGAAGAAAAAGAAGATTATGGCGGCGAAGAACTTGC

CGCAGCAGTTGCTAAGGCTAATACCATGCCTTGACCGTGATGCTTCCCCTCAACCTGGTCCTTTCAAGGCATCAAGTGCAGGAGATAG

CTAG 

>Glyma10g31420.1 

ATGGAAGGGTGCCAACCTCTTGCTCCTCCCACACAAGACGTTGCTGAACAAGTACACTCCTCCAATGATGCGGAAAAGGTGAAGTTTC

GATTTGATCTTAACGCTAAACCTGATGAGGAGGAGGAAGTTAGTGCCAAAGTTGGTGGAGGGAGTGAAACACATGCTGCTGTATCTGA

ATCAGCTGACAACGTTGGACCTGACAATGGTTTGGAGCTCACTCTTAATAATGATGTTCATCCAACACATGCTGCTGATGACAGTGAT

TATGAAGAAGACAGAGCCAGTATTGGGGAAGGAGGATCTGACACTGAGAACAGCAGGAAGAGGAAGAGATCTTTGGAGGAATATAAGA

AAGGGACTGGGAAGTCTTTCCATGGGGAAACAACAGTGGTGGTGCAATTTGAGAGCAAAAACGAGACCATATTGGATGATGGATATAA

CTGGCGAAAATATGGCCAGAAGGTTATCAAGGGACATACATACCCTAGGGCCTACTACAAATGCATAAGTGCTGGGTGTTATGTAAGA

AAGCACGTGGAACGTGATTCATGCAACAGAAAAATTGTGATTAATACTTATGAGGGTAAACACAATCATGAACAACCACCCCCCAGAA

GGAAACGTCACCAGATACAGCTTGTGGATGATGAAGAAGATGAAGACGAAGATGAAGATGATGGCCTAATGACTTTTCAATTTGCTGC

GACTGGGAATTTTCTGAATAACCCAAACCCTGCAGAAACTGATCAAGTTCACACACTTCAACTTCGTAATGACATGAATCCTGATCAA

TTTGCCAATGGGTTTCTGAGTCCCAATAACCATTTTGGAAGTTTCAACAATAATATAAACATGAATATTGGGTCTTCTTCCTACACCC

CCCAAATGCATTATTATTCTTCCTTGAATAATACTAAAGCCATGCCTCAAAGCTCCTATGGACTCAACTTTGGCAGTGATGCTGCCCC

TCAACCTGGGCCTTCCGGGGTACCAGGTGCAGGAGATAATTAG 

>Glyma13g34260.1 

ATGGAGAACCAGCTTCCAAATGGCAAAAAGGCAATGGAAGAAGAGTTAATCAAAGGGCATGGCATGGCAAATCAGTTACTTGAAGTAC

TTGTTCAGGATAAATTGAACACTCACCTTGAAGAGGAGGGTAGCTCAAAGTCAGTGTTACCATTTGTTGAAGATCTTGTTCGCAAAGT

GTTGTGTTCATTCACAAATACCCTTTTGATTTTGAACTCCAATAATGATGTTTCCAATGAGGTCGCAGCGTCTATCACTCTCAGAGAT

GTCTCTTCGTCCATTAATTGCCCAAAGCTGCAGTCGGTGGATGAAACTTGCAAGAGTCCCAATATTCTCAACCCTAAAAGTGGAAGCG

GGTGCTACAAAAGAAAATCAATTGCGCCAACTTGGAAAAAGGACAGCTCAATACTGATTGAAGATGGCTATACATGGAGAAAGTACGG

ACAAAAAATGACGTCGCAGTCCAAATACCTCAGGAGCTACTATAGGTGCACTCACAAAAATGATCAGGGATGCCAAGCAATCAAACAA

GTACAGAGAATTCAAGATAACCCTCCATTGTACCGAACAACCTATTATAGCCACCACACTTGTAAAAGCCCTATGAATCCCGAGATCA

TTGTGGAACCTTTTTCTCCCTCTGCCTCTTCCATATTACTTAGCTTCGATAACAACCTTCAGAGCAAACAAGAAAACCCGTTTTCCTC

ATCAATACTTGCATCAACCAAACATGAGCCCCAGGAAGTGATTCACAATGAACATAGTGCTCAAAATAAATTGTCTACATTTGAAAAC

CTCCTATTTTACGATTATGACATTCCTTTTGATTATTCGAGGAATGCCACTTTGCTATCATCGACTGAAGCCGTTCAATTTGAGAATG

TTTATGAGCAGTATGGATTTTGA 

>Glyma16g29500.1  

ATGGTGTGCCATGTAACCGCAGACAACCTGTCATCAGACTTGTGGGCATGGCGAAAATATGGACAAAAACCCATCAAAGGCTCTCCAT

ATCCAAGGAACTATTACAGATGCAGTAGCTGCAAAGGCTGCGTCGCGAGAAAGCAAGTAGAACGAAGCACCACCGAACCCAACACGTT

CATCGTGACCTACACCGGCGACCACAAACACGCGAAACCTGTTCACCGGAACTCCCTCGCGGGAAGCACCAGAACCAAGCCATCCACG

ACCCGTTTATCCGAACCCAATGAATCCGTGTCTTGCCCAAAAAAAGAAAACGCATGTTCTTCAAATTCCGAGCTTTCTCCAATGTTGT

CAGTTTCTGACACGCTGGAAAACGAGGAAACGGTCTCGGCCAGCGAACCCGATTGCCCTGACATGGAAATTGAGCCCTCTGATAACGA

CGACGTTTTGATACCTAACACGGGTGCCATGTCCGACGCTGTTCTCTTGGGCTTGACCAATGTTGAACGCGACGGCGTTTCGACGTCA

GAAAAACACTTCCGGGTCGGGACAGTCTTATCCGGAACCCGACCCGATTTCCAACCCGGTTTAGATTCTTCAGCTCTTCGCCGCACAA

AACTCGCCGACCTTCATGATGATTGTAATTTGTAA 

>Glyma06g13090.1  

ATGGACCACATGGGAGACCCGAAGAGCATCATACATGAGCTGCTACAAGGTTTAGAGTTGGCAAGGCAACTCCAAGTGCATCTCCACA

TGCCATCTTCGTCCCAAGAAACACGTGACCTATTGATCCAGAAGATCATATCAACATTCGAAAAGGTGCTTGAAATGGTAAAATGGAA

AGGGCCAGTGCCAGCGGGTGAGTCATCACAACATCCCCTAGGGGCTGCATTAATCCGAATGTCAGATTCACCTTTGAGCAGTGAAGAC

TCCGATAGAGATTTGAAGGACCAGGACCCCAATGCTTTCAAAAAGAGAAACACTTTGCCAAGATGGACGAAACAGATTCGAGTTACAC

CAGGAATGGGAGTGGAAGGACCTCTTGATGATGGATATAGTTGGAGAAAATATGGCCAGAAAGATATCCTTGGAGCCTTGTACCCGAG

GGGCTATTACAGATGTACCCACAGAAATGTTCAAGGCTGTATGGCAACAAAGCAAGTGCAAAGATCCGATGAAGACCCCACCATTTTC

GAAATCACTTACCGAGGAAAACACACCTGCACAGTGGCCAACAACGTGGGTTCTTCATCACCAATTCCACTAGAAAACCAGGAACCAA

GTTTGAACAACACAAATATTCCTCAGCATCAGCATCAGCAGAATATCCTGCAAAGCCATGAACAACAACAAAACGAACTACTTCTGAG

CCTGCGGAAAGGGTTGAGAGTCCAAACAGAAAACCTAGATTCCCCCGAACAACCATTAGTTCCATTCCGTTTCCCTTTGTCCACAAAC

ATAAAAAACGAAAGCCATGTTTTTCCTTCCCCTGTGCTTGAAAACTTCACTTCTCCTTCTTATGTTTCCCCTGCTGCATCAGGAATAG 

GCCACTTTTCTGTGTCTCCAAGTGGAGTAGTGAACAGCTTTGAAGGGAACCCAAATTTGGCAAATTCTGAGTCTCAGATCAATGATAT

GATCCCTGCCACTACTACAACTTCAGCAGCTCCAAACTCATCAACCGTTGGCTTAGAGTTTCCCTTTGACCAGTTTGAATTTGATGGC

CAGAACTTCACATTCGATAACCCACGGTTTTTCTCTTGA 

>Glyma06g14720.1  

ATGAGTATTCTCTTCCCAAGAAGTTCCTCAGCAGCAAAGAGGAAAAGGGTCATTAGAGAACTTGTTCAGGGTCGAGACTATGCTACTC

AGTTGAAGTTTCTGCTTCAGAAGCCTATTGGCCCTGATGGGTCTGTTTCTGCTAAGGAACTTGTGGCCAATGTGCTGAGATCTTTCGC

TGAAACTCTCTCTGTGTTGACTTCTTCTTCCGAGGATTCAACAAGTGGTCATGATCATGACGACGAGGTTATTGCTCAGAATCTTGTA

ATTTCCGGAGAAGATGCCTCGCAGGTGGCAAGCATTAATGATCCGAGTTCTGAGGATTCGACTGAGAGTAGGAAGGGATCAAAGGATC

GGAGAGGGTCCTATAAAAGAAGGAAGACTGAACAGACATGGACTATAGTTGCCCAAACTACTGATGATAATCATGCATGGAGAAAGTA

CGGACAAAAGGAAATCCTAAATTCTCAATTTCCCAGGAGTTACTTCAGGTGCACTAGAAAGTTTGAACAAGGTTGCCGAGCAACCAAA

CAAGTGCAACGGATACAAGAGAATCCCGATAGGTACAACATTACGTACATAGGCTTTCACACATGCAAAGACACCCTCAAGGCTCCAC

AAGTGGTGACACATTCTAAAACTTGGGACTCATTTCTTGGTCCTGAATCAAATGTGCCAAATGAACATTATTCCACCATTGGATCACA

AAGCCAAATTGTAATACAAGAATATCCCAACGATGAGACTGATCCAAGTGATCTCACAGATGCTAACCTGTGGTCTGATTTGAAGGAT

TTTGAACTATCCAATGACAAGCCTGCAGGTTTGAAAATAGCACCTGAAAATGCAGATTCTGTGTATTCATGCACTGGCTCGAGAAGTT 
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TGGACATGGATTTTGGGATATTCTCTCCTCATTTCTGCAGCACCGAGGACTTCCACTTTGATGAAAGCCAATTGCTTTAG 

>Glyma06g14730.1 

ATGATTGAATACAAAAGGGAGGAGATGGAATATAAACGAGTTTTCAAGAAACAACACAAAAGAAGCAGGGAAGCTAATCAAGAGAAGA

GAAAAGTGATGGTTCCTGCCCCACAGTTTGGAAACACAGAGATGCCACCGGAGGATGGCTTCACTTGGAGGAAATATGGCCAGAAAGA

AATACTTGGCTCCAAGTTCCCAAGGAGTTACTACAGGTGCACACACCAAAAGTTATATGAATGCCAAGCCAAGAAGCAAGTGCAAAGA

CTTGATCAAAACCCTAACATATTCGAAGTAACATATAGAGGAGACCACACTTGCCACATGTCCTCCACAGCATTATCATCAGTTCCAC

TTCAACAACTACTTGTGGACATAACACAAAATAACAGTAACACCATTTCCTCCCAATTGTCTCCGACAATGAACCTCAGCCTCCACCC

TGGTGGCGGCAGTGGCACCGCTGCCAGCAGTGGTGGAGCCTCCGCTTCAAGATTCGGTGGTGATTATCCTGTGGTGGATATGGCCGAT

GCTATGTTCAACTCTCGTAGCAGCAGTAATAACAGCATGGAATTTCTCTTCTCTCCCGAAGATAAAAGTGATCCAAAAATTGAATAG 

>Glyma06g15220.1  

ATGGATTACTATTTTGGAAACCTTAATCCTAACCCTTATTACCATCACTCTGCCGTAGTGAACATGGCATCTCCCTCCTCCGAGTTCA

TGTTATCTGATTATCTCGTGTTGGAAGATGCTCTTGTTGTTGATCATCATCAAGAGTCTTGGTCACAAAGCACTGAAACTGAATCGTC

GGAGAAAGCAACCTCCAGCGATGCAAGTCATGGGTTCGGTGATGCAACCTCCAACACCAACATGCATATAAAGTGCCAAAATAGTGGG

ATTAAGGGAAAGAATGCAGAAGTGAGTCAAAGGATAACGTTTAGAACCAGATCGCAACTTGAGGTTATGGATGATGGATATAAATGGA

GGAAATACGGGAAGAAAACAGTGAAGAGCAGTCCCAACCCACGGAACTACTACAAGTGTTCAGGTGAAGGATGCGATGTGAAGAAAAG

GGTGGAAAGGGATAGGGATGACTCCAACTATGTGTTAACAACGTACGACGGTGTCCACAATCATCAGACCCCGTCTACTGCCTACTAC

AGCCAAATGCCCTTGCTGCATTCTAATCATGATTGGGCCCTCCACCCTTCTGCAAACTCATAA 

>Glyma06g15260.1  

ATGATGTCAACAACTAATGTTAACCATAGCTTGTTTGAAGAACAAGATCAGATCCCTACGCAGATGGGGCTGTTCAATATTATTCCTT

TCCCACCAAACCAAACCTACCCACCTTTGGGTTGTCAAACAGTAACTTTGAAATCCATCAGTGCAATAGCTCCTTCACTTTCATCTGC

TGCAAATTTTTCTGAAACCCTACTTTCAACCGCTGTTAATCAAAGACCACGAGAAGAAGATCTCACTTCAAGTTTGGTAGGAGGAGGT

GGAGGCCAACTCCTTTCCTTGAGCAGATCGAGAGTGAATTCATGGGCATGGGAGGAAGTAAGCGATTGCTTGATGGGTAAAAGAATTG

GAGGAGATGATAATCATCATCATCATCTAGGGGTTTCTGCCATGAAGATGAAGAAAATGAAGGCAAGGAGAAAGGTGAGGGAGCCAAG

GTTTTGCTTCAAGACTATGAGCGATGTAGATGTGTTGGATGATGGCTACAAGTGGAGGAAGTACGGACAGAAAGTGGTAAAGAACACA

CAGCACCCAAGAAGCTACTACCGTTGCACCCAAGATAACTGTCGAGTAAAGAAACGCGTGGAGCGCTTGGCAGAGGATCCAAGGATGG

TGATAACCACATATGAAGGGAGACACGTGCACTCGCCATCAAATGAACTTGAAGACTCGCAAACCCCTTCTGAACTTAGTAATTTCCT

GTGGTAG 

>Glyma06g17690.1  

ATGGAGAAACACCAAGTGATGCTCCCTACTTCATCTACATCATCAACTCCCTTTTCATCTGATTTTAAAGTTGATTATATTAATTCTA

CTGTTCATGTTGAGAATGAGGCTATAAGAACTCAAAGGAAGGCCATATCAGCGCAGAACAAAAGAGACAAAGAGTTTATAATTAAGCA

GCACAGATATGTATTTCAAACAAAGAGTCCGGTTGATGTTCTGGACGATGGGTACCAGTGGAGAAAATATGGGAAAAAGATAGTGAAA

AACAATAAGTTTCCAAGAAGTTACTACAGGTGCTCTCATCAAGATTGCAATGTCAAGAAACAAATCCAACGCCATTCCCGAGATGAAC

AGATTGTGGTAACAACCTACGAAGGGACACATACACACCCAGTCGACAAGTCAGCGGAAAGCTTCGACCAAATCTTGGGAAACCTACT

CATAGGCAACCTAGTATGTAATGTGCCTCCCACATTGGAATAG 

>Glyma06g20300.1  

ATGGAGTTTGGTTCAGAAAGATCTGGTCATGAAGTCAAGGATGAGAAGAGAAGTGAATCTAGTGTTGGAGATGAAGAAGATCGTCGTG

AACAAGAGATTGTTACGCAGGAGCCACCCCTGTCTACTACCGAAAGATCCACAGTGGAGGCTGGGCCAAATGCTTCTTCCCTAACCAA

AAAGGAAGAGGCTGTTGATGAACTTGAAGTTGCCAAAGCCGAAATGGGTGAAGTGATGGAAGAAAACCAACGACTAAAGACGTGTTTG

AACCGAATACTGAACGATTACCGCGCACTCCAAATGCAATTCCACAACATAGTTGAACAAGAGACAAAAGATTCTTCTGATCAGAAAG

TGAACAACAACAATGACCAATATCAAATAGATGAATCAAACCTAGTTTCCCTCAGTCTTGGAAGACTTCCAACAAGAAACAATAATAA

AGTCCCTAATAATAAACCATTGAAAGAGGAAGCAGAAAAAGAAGATAAAGAAGGCTTGTCCCTTGGATTAGACTGCAAATTTGAAACA

TCAAAATCTGGAATAAGCACAACTGAATATTTGCCAATTCATCAAAGCCCTAATAATAGTGTTGAAGAAGTGCCAAAGGAAGAAGCAG

CTGGTGAGAGTTGGCAACCTGGCAAGGGAATAAAGACAGCTAGAGATGCTACAGGAGAGGATGAAGTTTCTCAACAAAATCCAGCAAA

GAAAGCAAGGGTTTGTATGAACGATGGATGTCAATGGAGGAAATATGGACAGAAGATTTCAAAGGGAAATCCTTGCCCTCGAGCTTAC

TATCGTTGCACGGTTGCACCATCATGCCCAGTAAGAAAGCAGGTGCAAAGATGTGCACAAGACATGTCCATATTATTCACCACCTACG 

AAGGCAACCACAACCACCCTCTTCCACTCTCAGCCACAGCCATGGCCTCCACCACTTCAGCAGCTGCATCCATGCTATTATCCGGCTC

ATCAACCTCACACTCCGGAACAAGGCCTTCCACAGCCATGACCACCGCAGATCTTCATGGAATGAACTTCTTCCTATCAGACGGTTCC

AAATTATCAAAGCAATACTACCTGTCCCATCCTGCAGCACTCTCATCTTCACCTTCACACCCCACCATCACTCTTGACCTAACTTCCA

ATAATAATCCATCCTCATCATCTTCTGCTGCTCTTGTTAAATTCACTTCAAACTCAAACTACAATAACACACAAAGGTACCCTCTTTC

CACAAGCTTAAACTTCAGTTCCTCAGAATCCAACAATGCAACAACTTCTTGGAGCAATAATGGGTTCCTCAGCTACAACAACACTCTA

CCATATAATAGCAATAGGAATGTGACAAATGTCCTTAGCAACATAAACCTTGGAAGACAACAACAACAACCAATGGAAAACATCTACA

ACTCCTACATGCAAAGGAACAACAATGTTCCAATCTCTCCACCACAACATTCTCTGCCAGATACCATAGCTGCAGCGACAAAAGTAAT

CACTGCAGACCCCAATTTTCAATCAGCTTTGGCAGCAGCACTTACAACAATTATTGGTTCTGGAAGCACTACTCAAGGAAACCATGGT

GGTGCAGGGGAAAATCTGAGTCAGAAAATGAAATGGGGTGAACTGTTTCCTTCATCTTCTTCTGCATTACCTTCATCTTCAACAAAAG

TCAATGGTTGTGCATCAAGCTTCTTGAACAAATCAGCCGCTAATACACAACCAGGAACAGCTTTGATGTTTCTTCAGCCACCTTTGCC 

TCTTTCTAGCCCCAAAAGCGCTTCTGGGTCTCCAGGAGATCATATAGACAAGAGAAATTGA 

>Glyma06g23990.1  

ATGGTAAAAGATGGTTATCAGTGGAAGAAGTATGGACAGAAGAAGGTTACCAAAGACAATCCTTCGCCTAGAGCTTATTTCGAGTGCT

CCCTGGCTCCTAGCTGCTCAAATTTGAAAAAGGTGCAAAGAAGCATACAGGATAAGTCTATCCTTGTTGCAACTTATGAAGGAAAGCA

CAACCATGGTGTTTTTCATGATTTACTCAAGCCATCATCTTCTATACCCGAAACCTCAATAATGATTAATAATTTACCTATAACAAAC

ATGCCTAACGACAAAGATACGTTGAACATTGACCTTGCTCTATGTAATTCGGATCAAACAGATATAAGACTTTGTGATGATGTTAAGC

AACAGAACCACCGTGGCAGCAAAAGCAAAATTGAAGAATATGTAACTCCTCTAGTTAAAGATCCTGACTTCATCATGCCATTAGCTGA

AGCAGTTGCCCACTCCCTCAAGAGCCAGACTTATAAGCAAGTGGGTCTTAACCTGAATTTGGGTCTTCCAGAACCTCATTTGTGA 

>Glyma06g27440.1  

ATGCAGGGAAGCTCTACCGCACGTAAGGGTGGAAAAGCTGAGAGTAAGGTGTCTGCTCAGCCTCCTGATGAGGAAACTGTTGTAAAAG

ATGCAGTTGAGGCACCTAAAAAACAGACAGAAAATCGACTTCAGTCTTTTTGTTCAACTTCATTATCTGGAGTATCACCAACTTCTGT

TTCACATTCTTTATCATCTGCCCTTAGTCCAACTGTACCACAACAGAGACCGTCTCCTCCTAAGGCTAATAGTGTACAAGTGCCAAAA

GTAGACAAAGGAACACCTTCTGATGGTACAACCTTATCTTCTGTTTCTGTTGCAAGGGCATCTGCATCTGATGGATACAACTGGCGGA

AGTACGGCCAGAAGCAAGTGAAGAGTCCTATGGGTTCTCGAAGCTATTACAGGTGTACCCATTCATATTGTTGTGCTAAGAAGATTAA

ATTTTGCGACCATTCAGGACATGTGATAGAGATTGTTTATAAAAGTCAACATAGTCATGATCCCCCGCATAAAATTGATACCGCTAAG

GAAAGTAAGCTCCTGCCTTCCAGTGAACCTAAAGTAGAAAGCAGTGTTTCAAAGCACTCTACCAATGTTTTGAATGATTCTGATCCAT

CATCTTCTCCAAAAGAACTTTTACAAGAAACACCTTGCAGTGGTGATAAGAATCTAGAAAACTCATCTAATGTTGAGAATGGCAAAAT

TATTTTGAATGATGAACATGTTAATGACCCAGAGCCAAAAAGAAGATTAAACAATAGTGATTTGGATACGGCAGTAAAACCAGGCAAG

AAAACAAAGTTTGTTGTACATGCGACAAAGGATGTGGGGATATCAGGTGATGGATACCGGTGGCGCAAGTATGGACAAAAGTTAGTGA 

AGGGAAATCCACACTTCAGAAACTACTACAGATGCACTACTGCTGGATGTCCTGTCCGAAAGCACATTGAGACTGCTGTGGATAATTC

AAAAGCTCTCATCATAACGTACAAGGGAATGCATGATCATGACATGCCTGTGCCCAAGAAACGGCATGGCCCGCCAAGTGCTTCACTT

GTGGCTGCGGCAGCACCTGCTTCAACGAACAATGTGCAGTTAAAAAAAACTGGATTGCTACAAAACCAGGAAACTGAAGCTCAATGTT
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TAGAGGACACAGAAGGAGAGTTAACCGGGGAAGCGTTGGACCTTGGTGGTGAGAAAGCAATTGAGTCGGCTCGAACTCTTTTGAGCAT

AGGCTTTGAAATTAAACCTTGTTGA 

>Glyma06g37100.1 

ATGATCAATATAGTGTCTAGGAATGAATGTCGTGATGACGATGCAAAGAACTGGATAAATAGTGCCTACAATTTAAATATTTCATTGG

TATACATCTATGCTGCACTTGAAGTAGCTAGATTTGGTTGCACTTTGAGTGAGGTTGACATATTGGATGATGGGTACTGCTGGCGTAA

GTATGGCCAAAAGGTTGTGAGAGGCAATCCTAACCCAAGGAGCTATTACAAATGCACAAATGCTGGTTGCCCTGTCAGAAAACATGTG

GAGAGGGCATCTCATGATCCAAAAGCAGTGATAACCACATATGAGGGTAAACACAATCATGATGTACCAGCTGCAAGGAATAGCAGCC

ATGACATGGCAGTACCAGCAGTTGCAGCAGGTGGACAGACAAGAACTAAGTTAGAAGAAAGTGATACCATTAGCCTTGACCTTGGAAT

GGGAATTACCTCAGCTGCTGAACATAGGTCAAATGGGCAAGGGAAAATGCTGCATTCAGAGTTTGGGGACACATAA 

>Glyma06g46420.1  

ATGGTTAGAGGTGGTGGACTCCAATCCATGGATTCAGATCCAATTGGGAGCTTCTTCCTCCACAAGCCAATTGTTCTCAACTCTTTCC

CAGCTGAAGACACAAACAACAAGTGGAAAAAACTTAGTCTCCACCACAACATGGATGCCACAGCTAGCAATACCAAAGATAACACCAT

CCCCTTTCAAGTCAGCCTTAGATGTTCTCCAAACAATCATGATGATGCCTCTTCACCACCATCTCTCCACAACAACAGAACCGAGATG

GACTTATTCTCCGACAAGAATAGTACCAAAGATGATGACAACAACAACAACAAGGTTGATGCTTCTGCCTCTCTCCCCGACAATGATC

ATCATTCCACCACTCCACCCACGTTGGAATTCAAACTAAACACTGGTGGTCTAAATCTTCTTACTACCAACACTAACAGTGACCAATC

TATGGTGGATGATGAGATATCACCCAATTCAGAAGACAAAAGAGCTAAGAATGAGATGGCTGTTCTTCAAGCTGATCTTGAAAGAATG

AAGAGGGAGAATCAAAAGTTGAGGGACTCGCTTGATGAGGTTACCACCAATTACAGCGCGCTTCAGATGCATTTTATGAATCTGATGC

AAGAGCGAAAGGGAGAGGAAGGTGAAGAAGAACAAGAAGAAGTGTATGGTGGAGAGAAGAAGCAGCAATTAGGTGAGAGTGGTGGTGA

TGGGATATTAGTTCCAAGGCAGTTTATGGATCTTGGGTTGGCTGCTAATAATGGTACTAGCACTGGTATTGAACCCTCTTCTTCATCA

GGAGGAAGAAGCCAAGATCGATCAAGATCACCCAACGTAGAAGTGGCTTCCAAGGAATTAGGGACAAATGATGAAGAAGAGAAGAAAG 

AGTATGGTAGAGGGATAGAGAGAGAGGATGATAGTCCCTCAGGGCATGCTCATAAAGTTCCAAGGTTCAGTCCTCCAAAGGATAATAA

TAGTGTTGAGGCTGAGGCTACTATGAGGAAGGCAAGAGTTTCTGTTAGAGCTCGATCAGAGACACCCATGATTGCTGATGGGTGTCAA

TGGAGAAAGTATGGGCAGAAAATGGCCAAAGGAAACCCATGTCCTAGAGCTTATTATAGGTGTAGCATGGCATCGGCTTGCCCAGTTA

GAAAACAGGTACAAAGGTGTGCTGAAGATAGAACAGTCCTTATCACAACCTATGAAGGAAATCACAACCACCCTTTGCCTCCAACAGC

CATGGCAATGGCACAAACCACATCCTCAGCAGCAAGAATGCTGCTTTCTGGATCAATGTCAAGTGCTGACAGCATAATGAATGCAAAC

TTCCTCACAGGGACACTCCTTCCTTGCTCTTCAAGCATGGCCACTATCTCAGCATCTGCTCCATTCCCAACTGTTACATTAGACCTAA

CTCATTCTCCAAACCCTCTACAGTTCCCAAGGCAGCAGCATCCAAACCAGTTGCAGATTGGTGTCCCTCAGAATAATTTTGCAAACTC

CCCGGCAGCATCTTTACTGCCTCAGATATTTGGACAAGCACTGTATAACAACCAATCAAAGTTTTCTGGCCTACAAATGTTGTTCCAC

CACACCTTGCTGACACAGTTGGTGCTGCCATTGCTACTGACCCGAATTTCACTGCAGCATTGGCAGCAGCTATCACTTCCATTATTGG

TGGTGCTCCGCTACAACACAGCAACAGTAGTAATAATAATAATAGTAACAGTAACAATAAAGGCAACATGA 

>Glyma06g47880.1  

ATGGCTGGGATTGATGATAATGTTGCCCTTACTGGTGATTGGGGTCTTGCTAGCCCAAGTCCAAGGACCTTTTTTTCCAGAATGTTAG

AAGAAGATATGGTAGAACTGGGGATCCCTTTTCGGGACATCGCGAGCCTAACCGAGCAGAAGCCGAGCTCTCGGGGTGGTCTTGTTGA

AAGAATGGCTGCTAGAGCTGGGTTTAATGCTCCGAGGTTGAATACAGAAAGCATTAGATCTACTGACCTTTCACTTAATTCCGACATT

CAGTCTCCTTACTTGACCATCCCACCTGGTCTCAGTCCTACTACACTTTTAGATTCTCCAGTGTTCCTTGCAAATTCACTGGCACAGC

CATCTCCAACAACCGGAAAGTTCCTGTTCATGGTTAATGGCAACATGCGGCACTCAGAATTATCATCTGATGCTCCAGAAAAATGTAA

ACACAATGGCTTTGATGATATCTACACATCATCCTTTGCTTTCAAGCCTGCAACAGATTCAGGCTCCTCTTTTTATCATGGTGCTGGA

AGAAAAATAAATCCAACTACACTTCCTCAACAATCCCTTCCTGGTGTTGAGGTTTCGGCTCAGTCTGAAAATTCTTTTCAATGTCAAA

GTGTTGATGCTGTCAAAGCTCAAACTGAGAACAAAAGTGGCCTTCATCTTCAGGAAGACTTTGTTGAATCGCCTCCTCAAAAAGATAA

TGGAATTAAAATGTTCTCAGCCAATCAAAGGGCTTTTCATGCTGTTGGCAGTGGCATTGAACATTCTACACCAGTTGAAGAGCAAGCA

GATGAAGAAGGAGATCAAAGAGTCAATGGAGATTCAATGGCTGGTGGTGTTGGTGCACCATCTGAAGATGGATATAACTGGAGAAAAT 

ATGGCCAAAAGCAAGTGAAGGGCAGCGAGTACCCACGGAGTTACTACAAGTGTACTCATCCGAACTGTCAGGTTAAGAAGAAAGTAGA

ACGATCTCATGAGGGCCACATAACTGAGATCATCTACAAGGGAACGCACGACCATGCAAAACCTCCTCCAAATCGCCGGTCAAGTATA

GGTTCGGTTAACCTTCATACTGACATGCAAGTGGACAACCCTGAACACGTTGAACCACACAATGGTGGTGATGGTGACTTGGGCTGGG

CTAATGTACAAAAGGGAAATATAGCTGGAGCTGCTAATTGGAAGCATGAAAACATTGAAGCCACATCATCAGCATCTGTTGGCCCTGA

ATACTGCAACCAGTCCCCCAATTTGCAGGCTCAAAATGGTACTCACTTAGATTCAGGAGAGGCGGTGGATGCCTCATCTACTTTTTCT

AATGAAGAAGACGATCAAGTCACTCATGGTAGTGTATCATTAGGTTATGATGGGGAAGGAGATGAATCTGAGTCTAAGAGAAGGAAAC

TGGAATCATATGCAGAGTTGAGTGGAGCTACTAGAGCCATTCGCGAGCCTAGAGTTGTTGTACAGACTACCAGCGAAGTAGATATCCT

CGATGATGGTTATCGGTGGCGGAAATATGGGCAAAAAGTTGTCAAAGGAAATCCCAACCCAAGGAGTTACTACAAGTGCACGAATGCA

GGGTGCACGGTCAGGAAGCATGTGGAGAGAGCATCACATGACCTTAAATCTGTAATCACAACATACGAGGGAAAACATAACCATGATG

TTCCTGCTGCTCGTGCCAGCAGTCACGTCAACGCTAATGCTTCCAATGCCGTTCCTGGCCAAGCTTCTCTTCAGACTCATGTTCATAG 

ACCCGAACCATCTCAAGTTCACAATGGCATTGGAAGGCTTGAGAGGCCTTCTCTTGGCTCATTCAACCTACCCGGGAGGCAGCAACTA

GGACCATCCCATGGCTTCTCCTTTGGTATGAACCAATCCATGCTATCAAATCTGGTGATGTCAGGGTTAGGCCACGCGCAAGCAAAGC

TTCCTGTCATGCCTGGAGAGCCAAATGTGGAGGCTATTCCTGAACATGGTGGCCTTAACCTGTCAAATGGCTCATCAGTGTACCAAGA

AATGATGAGTCGCATGCCTCTTGGACCTCATATGTAA 

>Glyma07g02630.1  

ATGGATTGTTCATCATGGATTAACACTTCCTTGGATCTCAACATTAATCCCCGCAGAGTTCATGAAGAAGTTCCCAAGGAGGTAGAAA

GCGAGCTTTTCTCTTTGGGAATGACCAAGTTTAACGTGGAAGAAGAGTCTACTAGTGACTTGGAGGAGGAACTGAAGCGGGTGACTGC

AGAAAACAAGAAGTTGGCCGAAATGCTCTCAGTGGTGTGTGAGAACTACAACACTTTGAGAAACCATTTGATGGAATGCATGAGGAAA

AATGGTGAAAAGGAGGTCAGCCCAACATCAAAGAAAAGAAAGTCTGAAAGCAGCAACAACAATAGTAATTTGATGGGAACTAACAATG

GAAACTCAGAGAGCAGTTCTACTGATGAAGAATCTTGCAAGAAACCAAGGGAAGAAATCATCAAAGCAAAAATTTCAAGAGTTTATGT

CAGGACTGAAGCATCTGATACTAGCCTTATTGTTAAAGATGGATACCAATGGAGGAAATATGGGCAAAAGGTGACCAGAGATAACCCT

TGTCCTAGAGCATATTTCAAGTGCTCTTTTGCTCCTAGCTGCCCTGTCAAAAAGAAGGTGCAAAGAAGTGTGGATGATCAATCTGTTC

TGGTTGCTACTTATGAAGGGGAGCACAATCATCCTCAGTTTTCTTCCCAGATGGAAGCAACATCAGGTTCTGGCCGTAGTGTGACCCT

TGGTTCAGTGCCCTGTACCGCATCTCTCAGCACTTCAACACCAACACTTGTTACCCTTGACTTGACAAAATCTCAGGGAAGCAACGAT

TCCAAGAGCACAAAGCCTAAAGGAGATTCACCTAAAGTACCTCAGGTTTTGGTGGAACAGATGGCTACTTCTTTGACCACGGATCCTA 

ATTTTAGAGCAGCACTTGTTGCTGCCATCTCAGGAAGATTGTTGCACAATAATTAA 

>Glyma07g06320.1  

ATGGAAGAGAACTTTAAGTGTGAACAAGTTGGTCTCATTGATGAGCTAATGCAAGGGAAGGAGCTAGCAAAGCAGCTCTGTGACCATC

TTCTAGTCTCATCATCATCATCATCATCTTCTCATGAAACAAATGAAGTCCTAATTGAGAAAATACTTTCCACCTATGAGAAAGCACT

TGCCATGCTGAATTGCAAGGCTGATGTAGGAGAAAGTAAGGCCAAGAATGGCAGCATGATGGATTCCCATTGTCCTCTCACAAATGGT

AGCCCCAAAAGTGAGGTCTTGGAGCCTGAGGTTAAGAACAAAAATGTCTTTAAGAAAAGAAAGACCATGTCAAAGTTGACAGAACAAG

TGAAGGTGCGCTTGGGAACAGCACATGAAGGATCCCTGGATGATGGCTATAGCTGGAGAAAATATGGACAGAAGGACATTCTTGGAGC

TAAGTTTCCAAGAGGATATTACAGATGCACGTATAGAAATGTACAAGGATGTCTGGCCACAAAGCAGGTGCAGAAGTCAGATGAAGAC

CCAATGATATGTGAGATAACCTACAAAGGAAGGCACACATGCAGCCAAGCAGGTCACTTAAACAAGACAGTGGCACCCCCATCAAAGA

GAAAGGTGAATTTTTTGGGAGCAAATAAGCACCAAACCCATCAAATTAAGAATCAAATACAGCAAGAGAAAATAGAACAACCACCAGA

GACATTTTTCACTTTTGGATCCTCAGGCCTTGAAGTTAAAATAGAGGACATGGACCACAAGGAGGACATGTTCCCATCATTTTGCTTT

TCTTCTCCATTAAAAGAAGGGTCAGAAAATGGGGACAACAACAGCCTTTTCTCATATACCATGATGGAGAACAACTTAATGGAAAACT 
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TCTCTCCTACATTCATATCTCCAACAAGTTCAGATATAGAATCAAACATTTTCTACCACTGGGGGAGCACTGGAATAGGCCAAAGTGT

GCAAAGCTCAGAGTCTGATATCACTGATATAGTTTCAGCACCAACTTCAGTCACCAATTCTCCAATAATGGACCTTGATTTCTTCGAT

AAGATCGATTTCGACACAGATTTCCCTTTGATCCCCTCGGAACTTTGCACTTGA 

>Glyma07g16040.1  

ATGGTTGAGTCTGCCATGTCAAAGACAATGATGGAGGAAGTAGTAATGGCAAGTTCTTGGTCAGAGGGGTCAGAGGATGATGACCTTG

TGAGAGAGCTTTTAGATGATGGGTCTCCCCTTCTTATTGAACCCCCCAACACAACAACAAAATTAGCCTCTTCAAGTGATGACCAAGA

CCAAGCCTTTAATAGGTTCATCTCCAACATTTACTCAGGACCTACCATCTCAGATATTGAAAATGCTTTGTCAGTGACCAACCAAAGA

GATCACCACTTCCCACAACTCTCATCAGCCAGAGTTTCCATATTGGAAAGGGGTTTGAGTAAGATTGAGAATAAGTATACCCTGAAAA

TCAAATGCTTTGGCAATGGGATGGGTGATGATGGATATAAGTGGAGAAAGTATGGACAGAAATCCATTAAGAATAGCCCAAATCCTAG

GAGTTACTATAGGTGCACCAACCCAAGGTGCAGTGCCAAGAAGCAAGTTGAGAGATCCAATGAGGACCCAGACACTCTTATCATAACC

TATGAAGGGCTCCACTTGCACTTTGCTTACCCATATTTCCTCATGGGCCAACAACAGCAATCTCATTCCTACCCACCAATCAAGAAGT

CCAAGCCCACCTCTCCACAGGCCCAGGACCAAACCCATAGAGCAGACTATGTTCATGAAGCCCATCAGACAGAAGAAGCCCAATCAAA

TGCTACTATGGGTGTGATGCCATCATCCACTTCATTGGACTCTACACTAGACATGGCCCAAGAAAGTTTGGGCTCACAAGGGTTGCTT

GAAGATATGGTGCCATTCATGGTTCGGAACCCCTCAAACAATGTCAATAGTGCTCATACAAAATTCTCTTGTTCTTCATACCGTTCTC

CTCCAACATCACCTCTTTGGGCTTCAACTTACTCCACCACTTGCTATACCGTTGGCTTAAATTCTAGCACTTAG 

>Glyma07g35380.1  

ATGACACACCAGCAGATGCTAGCACAGATCACATCTCAGGCTGTGCCAGCCCACTTCAATGTGCAAATTCACTCTGAACATCCATTCT

CTATATCAGCAGTGTCTGCTACCTCTTTGACACAGTTTCCTACAGGATCCAGTACTAGGGTGAAAGAATCCCTTCATTATTCTCACTC

TGAACAAAAATTGCAGTCTTCTTCTGTGAATGCTGATAAGCCTAATGATGATGGCTACAATTGGAGGAAGTATGGGCAAAAACATGTG

AAAGGTAGAGACTTCTCAAGAAGTTATTACAAATGCACACATCCAAATTGTCCTGTCAAGAAAAAACTTGAGCGTTCTCTTGAAGGTC

ATGTGACTGCAATTATCTATAAAGGAGAGCACAATCATCAACGTCCTCATCCCAATAAGATCACGAAAGAAACACAGACTTCGAATAT

AAATTCAGTGTCTAAGATGGATCTAGAATCTAGTCAGGCAACAGGTGAACATGGGTCAGGAACAAGTGATAGTGAGGAAGTAGGTGAT

CATGAAAGTGAAGAAGATGAGAAAAATGATGAACCTGATGCCAAGAGAAGAAACACAGAAGTCAGGCTCCAGGATCCAGCCTCTTTAC

ATAGAACTGTAGCAGAGACTAGAATCATTGTGCAAACAACAAGTGAAGTGGATCTCTTAGATGATGGATATCGATGGCGCAAATATGG

GCAGAAAGTTGTCAAAGGCAACCCATATCCAAGGAGCTATTACAAATGTGCAACCCAAGGTTGCAATGTTCGGAAGCATGTTGAGAGG

GCTTCAATGGATCCTAAAGCTGTCCTAACAACATACGAAGGAAAACACAATCATGATGTGCCGGTAGCTAAGACTAATAGCCACACAC

TTGCCAACAATAGTGCATCACAGCTAAAAGCACAAAATATTGCCATACCCGACGACAAGCATAGTTTCAGCAGTAGGGGTGTTCGGGG

GAATGAACAGCGACCTTTGGGAAGTCTAAGATTGAAGGAAGAGCAGATAACATAG 

>Glyma07g36640.1  

ATGGCAAATTCTGTGGCATTTTCCGACGAGATTCCGAACATGAGCATGAGCACAAGCTTCCCTTTCTCCCCTGCTTTCTCTAGCATCT

TTGACATGATGCCACCTCCACCACCTTCCTCATCTCACGATCCTAAAGCTCCCAACAACTTTGCTGGCTTCATGGACTTGCTCGCTGT

CCCTGCTGATTATTATGCCCCTTCTTTATTCGACTGGCCCCAAAACACCACCGCCACGTCAGCACCACCACCTCTCACCGCCCAAATC

AACCACCCTCTTCCGTCTCCGGCCAGCTCCAATGTCCCCGACGGCTCCGAGGTTCTCAACACTCCGGCATCTCCCAACTATTCGTCTA

TTTCGTCGTCGTCGAACGAAGCCGCCGCCGCCGCCGCCGCCAACAAAGCAACGGGAAATGATAATGATGTCGATGATGAAACAACAAT

AGATGCAGCTGCAGGCAGAGGAGAAGAAGATCAAGACCAAGACAAGACTAAGAAACAGCTCAAGCCAAAAAAGAAGAACCAAAAGAAG

CAAAGAGAGCCAAGATTTGCGTTCATGACAAAGAGTGAAGTGGATCACCTCGACGATGGCTACAGATGGCGCAAGTACGGTCAAAAAG

CCGTCAAAAACAGCCCTCATCCAAGGAGCTATTATCGTTGCACCACCGCGACATGCGGCGTGAAGAAGCGCGTGGAGCGTTCCTCGGA

GGATCCTACGGTGGTGGTGACAACCTACGAGGGGCAACACACGCACCCGTGCCCTGCCACGTCACGGGCTAGCCTCGGGTTCATGCAT

TCCGAAGCAAGTGGTGGGTTCGGACCCACTAGTGGATTAGGTTCGGCACACTTTATGCTGCCACAACAACAACAGTTTCGGGACCAAG 

CACAAGCAGCAATGTTGTTGTACAACTCCAACTCATCGTCATTGTCATTGCCACTGAATGTTGTTAACTCAGCTTCTTGTGTTAATAA

TAGCTACCCCAATACGTCGTCGTTGAGTGGCTTCCTTCAAGGCCAAGAGAATCATCAGCGAAGTGTGTTGGCTCCTCACGCTTTCTTG

AGGGACAATGGGCTTCTTCAGGACATTGTGCCAACGCATATGAGGAATGAGGAGAGTGAAGATCGTGTTTAG 

>Glyma07g39250.1  

ATGTTTATGGAATGGAGTCTCACTCTTGATTCCTCTCACTCTTCCTCCTCCACCACTAACCACAACATGTTCCCCACTTTAGGATTTC

CGGTCAACCTTAGCCCCTCCTCCGATCACAATCGGACGGTCCTCGGTGAAGTTGACTTCTTCTCCGGTGCTAGAAACATCTCATCATC

TCACACCAACAACGATCATGGAACCCCCCTTAAGTGTGATCCCCATGTAAATACTGGTTTGCAACTTCTCACCGCTAACGCTGGAAGT

GATCAGTCAACCGTGGATGATGGGGCTTCATCGGATGCTGAAGATAAGCTTGTCAAGATCACTGAGCTGGCACGATTGCAAGAGGACC

TTCGGCGCATGAATGCAGAGAACCAAAAGCTGAAGGAGATGCTCAGCCATGTCAGCAGTAACTACGCGAACTTGCAAATGCATCTTGC

AGCAGTACTGCAACAGCAACATAACCAACGCACTGAGAACACGGAACAAGAGGTTGTTCAAGGAAAAGCTGAGGAGAGAAAGCATGGA

GGAATGGTGCCTCCTAGACAATTCCTGGATTTAGTTCCGAGTGGTACGACCGAAATAGATGATCAAGTATCGAATTCTTCTTTGGGTG

AAAGGACTCGATCAACCACACCTCCCAGCTGCAATAAAAATGATGATAAGGATAAGAAAGAGACTACTGATATTCCACACTCTGGCAA

ATTATTGAACCATACGACGGATCCATCCACTAGTCCGGAAGCCGCTATGAGAAAAGCTCGTGTCTCAGTTCGTGCCCGATCAGAAGCA

CCCATGATCAGTGATGGGTGCCAATGGCGAAAATATGGACAAAAGATGGCTAAGGGAAACCCTTGTCCTCGAGCATACTACAGATGCA 

CCATGGCAGTTGGTTGCCCAGTTCGCAAACAAGTTCAACGTTGTGCGGAGGACAGAACAATTTTGACAACAACGTACGAGGGGACCCA

TAACCATCCACTGCCACCAGCTGCAATGGCTATGGCATCGACCACTGCAGCTGCTGCTAGCATGTTGTTGTCTGGGTCAATGACCAGT

GCTGACGGAATAATGAACCCCAATTTGCTAACTAGAGCTATTCTTCCATGTTCTAGCATGGCAACACTTTCAGCTTCAGCACCATTCC

CCACAGTGACATTGGACCTCACACACAACCAAAACGCGTTTCAGAATTACCAAAGACCTCAAACCCCATTGTTCCCATCACAGCCCCA

GGACTTTATCGCTGGATCCACGCCACCACAACTGCCGCAACTGATTGCACAAGCGCTCTATAATCAATCCAAATTCTCAGGCCTTCAA

CTTTCTCAGGATGTGGGGCCTAATAATTCCCAAGCTCCAAGACCGTTTTTGCAGCCAAGCCAACAGGTCTCGCTCACTGACACCATCA

GTGCCATCACCGCCGATCCAAACTTCACGGCAGCGCTCGTCTCCGCCATCTCCTCCATCATCGGTGGTGCTAATCCAAACAATAACAG

CGCCAACAACAGTAGTAGCAATCCCAATGTCATCAATAGTGCTACAATTAATCAATAG 

>Glyma08g01430.1  

ATGGAGAAACATCAAGTGTTGTCCCCTATTTCATCTTCATCATCTACTTCTCCATCTGACTTTAAACTTGGTGATCACAATTCTAATG

CTCATGTCAAAAAGGCAGGTTTATTAAAAACTCAAAGGCCAAGCCTGAAAGGTGGCAAAGAAATCAAGCAGCACAGATATGCATTTCA

AACAAGGAGTCATGTTGATATACTGGATGATGGGTACCGGTGGAGAAAGTATGGGGAGAAGTCCGTGAAAAACAATAAATTTCCTAGA

AATTACTACAGATGTTCTTATCGAGGTTGCAATGTGAAGAAACAAATCCAACGCCATTCCAAAGACGAAGAGATTGTGGTAACAACCT

ATGAAGGGATACATATTCATCCTGTGGAGAAGTCAACTGAAAGCTTCGAGCAGATATTGAGAAACCATCACATATACAGCCTAACTCT

ATAA 

>Glyma08g02160.1  

ATGGATGAATTTGCGTGCTTGAGAGATTGGGATTTGGAAGCTATTGTAAGAGGAAGCACCGGTGAAGCCATCACCATGGATGACCCAA

ATGCTGATTTTTCTTATTTCTTCTCTGAACAAGATGAGCTACTTGATAGCTTTCCCGAATTCTCAGAAACCACGAGAGTTCTCGATGA

TTTGGAAGAGCTTTACAAACCCTTCTACCCAGTTTTGCACCCTCTTTCACCGCACACCATCAAAGTAGCAGCCCTGCAAGGATTGAAA

GTCCCCGCAGCACCTAAATTTCAGAGTTTGGACAAATCAAAGAAGAGAGACAAGAAGAGCCAGAACAAGAGTGTGGTGAAGCAAGTGA

CAACAGCAGAAGGTCTTGACGATGCATGGGCATGGCGTAAATATGGACAGAAACCAATAAAGGGTTCACCATATCCTCGAAGCTATTA

TAGGTGCAGCAGTTCCAAAGGGTGTTTGGCAAGGAAACAGGTTGAAAGAAGCCACTTAGATCCTGCGGTTTTTCTGGTAACCTACACT

GCTGAACACAGCCATCCACACCCAACTCGAAGAAACTCTCTTGCTGGAACCACAAGGAAGAACAATTCCCTTGTTCCTCCTCCAACCA

CTCATCGTCACCAAAAGAATACTAATTGTTCCTCAAAGTCCATTGAAGTGCAACAAAGCATGAACTTGAAGAAAGAGGAAGATTTTAC
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TGACTGGTTGGATGATGATAGTGCTCAATTTGTTGATGGTTGGATTCCAAGCTCGGATCTTGAGAAACTGATAGGGCTTGAGTGCCAA

CATTTTGCATTAGATGGTGGTTTCACGGATGATTTTCCACACCCTTAA 

>Glyma08g02580.1  

ATGGAGAGTGACTTGAGCTGGGAGCGGAACACACTCATCAATGAGCTAATTCAGGGGATGGAGGTAGCAAGGAAGTTGAAGGCTGACT

TGAAGTTGCCGTATTCAGTTGACACAAGAGATCTGCTTCTGCAGAGGATATTATCTTCTTACGAAAAGGCTCTACTGATTCTAAGATG

CAGCAATGCATCAACTTCCGAGTTGCAGGGCATGAATCAAGCAACACCAACTTTGCTACCCGAGTCCCCATTATCTGTCCATGGAAGT

CCTCTGCGCGAGGACGTTCATGGGGCCATCAAGGATCACCATAATTCAAAGAAAAGAAAGATAACGCCCAAATGGATGGATCGTGTAA

GAGTGAGCTGTGAGAGTGGTCTTGAAGGACCACATGAAGATGGTTACAACTGGAGAAAATATGGTCAGAAAGACATCCTTGGAGCCAA

ATATCCCAGAAGTTACTATAGGTGCACCTTCCGCAGCACTCAGGGCTGTTGGGCAACAAAGCAAGTGCAGAGATCAGATGAAGATCCC

ACAATGTTTGACATAACTTACAGAGGAAATCATACCTGTTCTCAGGGAAACAATGCCGTTCTGCCACCCAAGTCACCAGAAAAACATG

AGAAACCAGCACACAGTCATAACATTGACATTCACCATGCACAGGCATCACAAGAAAGCCTTGCAAAGTTCAGAAGTATCTTGTCTGT

CAACACAGATAATCTGGACAATGGAGATATGGCATATGCTTTCACTTTCCCTTCCACTTCATTTGGATGCATGAAACAAGACAACCAC

AGCTTGATTCCTTTGGCCCTGGAGAATGACTCCTTCTTAAGCGACCTATACCAAACACACCTGTTATCCCCAACAACACCAGAATCAA 

ATTATTTCCCATCTCCAACTTTCCAGATGAATGAGTTTGATGGGATCTACAACAGGTCACATTCGAAATCCGATATCAATGAGATCAT

TTCCACCAACACATCAGCAACCAATTCTCCAATTCCTGATTTCAATTTCTCACTTGATCCGGTGGAAATTGATCCAAATTTCCCTTTC

AATACCCCAGGATTTTTGTGCTGA 

>Glyma08g08340.1  

ATGTGCAATATCCTTGGCACAATTATGGAGAACTATCAAGGTGATTTAAGTGACATAATTCGTGCTAGTGGTGCATCATATGGCAGTT

GCAGCACGGGAACTTCATCATCTGAAGCTGCTAATCCCTTCTCTCGTAATTATCACTTGCAGTTCTCTTCTGATCCCATGATTTTCTC

TTCTGTTTTGGAAGGGTTTAATAGCAACTTTGGTGATCCATTTTCAAACATGAGAGATCCCTTTCTACACGAGCTTGATTTGCCTCTC

TCTGCCTATTTTAATAGCACAAGTTCATCTGCAGAAATTAAGAGTTCTGGGGCATTGGAAGAAGCAACTTGTTTTGGTGGTGGGGTTG

TTGCTGGTAGTAGTAGTAGTAGTAATAGTTGTGTTTTGGCACAGAAGATTCTTGATGAGGATGATATGAGAAGGCCATGTAACAGCAT

ATTGTCAAACATGATTCAGATCTCTCCCAATGATAAGTTACCCATCTCGCCAGTGGTGGATTCTTTGTCAAGGCCATTCAAGCCTTCT

GGTGCGGTTTCAGGTCACAACATGATTGATGCAAAGACCTCTTCAGATTATTGCTTGGTGGACAACACAAAAGTGCAGATCTCATCTC

CAAGGAATCCAGGTCTTAAGAGAAGAAAGAGCCTGGCAAAGAAGTCGATTTGTGTTCCTGCACCAGCTGCACCAAACAGCAGACAAAG

TGGCGAGGTAGTTCCTTCTGATCTGTGGGCTTGGAGAAAATATGGTCAGAAACCCATTAAAGGTTCTCCATATCCAAGGGGTTACTAT

AGATGCAGCAGCTCAAAGGGTTGTCCTGCAAGGAAACAAGTTGAGAGGAGCAGAACAGACCCTAACATGTTGGTCATTACTTACACGT 

CAGAGCACAACCATCCATGGCCAACACACAGAAATGCTCTCGCTGGTTCATCTCGATCCCAACCATCAAAAAACAACAACATTGCTGC

TTCAAAGAATGAGGAAGAAGAGGAGGAGGAGAGCAATAGTGACAGCAATAAAGTAAATAACAATGTCTTTGTGAGGGAGGAAGAGAAG

CAGCTTGAGATGGATGATGTAGAATTCTGTGATATTGGAGTCCCTTATTACAGGCCAATATCTAAGATGAATAACTACCTACAACTTG

ATCAGGGCTTGTTTGCAGAATTTGGAGAAATAGAAAAGGATCAGTCAGTAAACCTATTGTCTCCACCACAAGGTTTTGATGATCAGCA

AAGGGAATCCAACGCTTTAGATTCATTCCATTTCTTTGACTGGAGAGGTGATATTTAA 

>Glyma08g08720.1  

ATGTCTGTTGAACCTAAGGAACTTTACTACCAGGACCTTGTCCTAGACCACAATATCATTAATAATCAGCATCAGGGCACAGAAGCAG

GATCTAATACTACTATGTACGAAAAGCACTTTTCCTCTACCTTAATTCCTTCAGTTTCAGCAGCATATGATTCATCACAAGCCTTTGA

TCCCTCTTACATGAGTTTCACTGACTGTTTGCAAGGAAGCATGGACTACAACTCACTTGCAACTTCTTTTGGCCTTTCTCCTTCCTCA

TCTGAGGTTTTTTCTTCTGTTGAAGGGAACCAAAAGCCAGCAGAAGGAGGAGGAGATGGTGGTGGTGGTGGTGGTGGTAGTGGTGGCA

GTGAAACCCTTGCGACCCTTAACTCTTCTATCTCTTCTTCATCTTCTGAAGCCGGGGCTGAGGAAGATTCAGGAAAGAGCAAAAAAGA

AAGGCAAGTGAAAACTGAAGAAGGAGGAGAAAACTCTAAGAAAGGGAACAAGGAGAAGAAGAAAGGAGAGAAGAAGCAAAAGGAGCCA

AGGTTTGCCTTCATGACCAAGAGTGAGGTTGATCACCTTGAAGATGGATACAGATGGAGAAAATATGGACAAAAAGCTGTCAAGAATA

GCCCTTACCCAAGGAGCTACTACAGGTGCACTACACAGAAGTGCACAGTGAAGAAACGCGTGGAGAGGTCATTTCAGGACCCAACCAC

TGTGATAACAACGTATGAAGGTCAACACAACCATCCGGTCCCCACTTCTCTCAGAGGGAATGCGGCCGCAGGAATGTTCACACCCTCT

TCTTTGCTAGCCACACCAACTCATCCACTCGCAGCCGGGTCAAACTTCCCGCAAGATCTCTTCCTTCACATGCATTACCCTCAATACG 

GCCTCCTTCAAGACATAGTCCCTTCCATGTTACACAACAAGTCCCATCATAACCAGAATTAA 

>Glyma08g12460.1  

ATGGATAGTAAGTTCAGAAAAAACAACCGCAACTCATATACCAGTGAACAAGATCAAGACACTGATCATGATGTAGCTCAAGAAAACA

TTGCCGAGTCCCCTCCTTCTTCCACTGTGTTCAACATCGATGGCTTAGTCCCATCCCCCACCCCTTCATCAAAGAGAAGGAGGGCAAT

ACAGAAAAGGGTGGTGCAAATCCCAATGAAGGAGACAGAAGGGTGTAGGCTAAAAGGAGAGAGCAACACCCCACCCTCGGATTCATGG

GCTTGGAGAAAGTATGGACAGAAACCCATCAAGGGTTCCCCTTATCCCAGAGGGTACTACAGGTGTAGCAGTTCCAAGGGCTGTCCGG

CACGGAAACAAGTGGAAAGGAGCTGCGTGGACCCCACAATGCTAGTCGTCACTTACTCCTCCGACCACAACCATCCATGGCCACCTTC

TAGAAACCACGCCAGGCCCACCAAGAAGCCTGAACCGGTTCCGGACCCGGTCCAACCCGAACCGGAGGAGAAGTTCGCGGACCTGGGC

GGGGACGACTCCATGATAACCACCGCGGAGGAATTGGGCTGGCTGGGGGAGATGGAAACGACGTCATCCACGGTGCTCGAAAGCCCCA

TTATGGCCACGGGCTACCACGCTGACGTGGCGCTGATTCCGATGAGGGAGGAGGACGAGTCGCTCTTCGCCGACCTCGGGGAGCTGCC

GGAGTGCTCGGTGGTATTCAGGCAGGGGCTGCTGACGGAGCGGCGGCGGTACACCGCGCCGTGGTGCGGGACCACAAGTTGA 

>Glyma08g15050.1  

ATGGACTTCTACTTTGGAAACTCTCCTCCTTATCCCAATAATTATGCTCATAATTCTCTTAATATGGCTCTATCTTCCCCTGAGATTG

CACTATCCGATTATCTCATGCTCGATGACTATGTTGATCATCAAGATTCTCGATCATCACAAAGCACCGAGTCATCTGAAAAAGCAAC

CTTCAATGATGCCACTCACGGATTCAGTACTGGTGCAACCTCTAAGAATAATAACATAAACTGCAAAAATGGGATTAATGAAAACAAA

GGTGGAGTGGGTCCAAGGATCGCGTTTAGAACCAAATCAGAGCTTGAGATCATGGATGATGGATACAAGTGGAGGAAGTACGGCAAGA

AGTCCGTGAAGAGCAGTCCCAATCTAAGGAACTACTACAAATGTTCAAGTGGAGGATGCAGTGTGAAGAAAAGGGTGGAAAGGGATAG

AGATGACTACAGCTACGTGATAACAACATATGAAGGTGTGCACAATCATGAGAGCCCATTTACCACATACTACAGCCCCATCTCCTTC

GTACATTCTGATACTACTTTCAAATGA 

>Glyma08g15210.1  

ATGTCAACAACTTCCCATCCCATTGTTCACCACAGCTTATTCGATGAGCAGGACCAGATACCTACACAGATGGGTTTCTTTTCCTTTC

CAACAAACCTTACTTTCCCTCCTTTGGGTTGCCATCAATCCTCTTTGAAAGCCTTTAGTTCCATAGCACCTTCTTCACTTGCTATATC

TCAACAAGATTCTGCATCAAATCTAACAGCAGAAACCCTATTCTCAACCACTGCTCAAAAGTCAAGAGAAGACCTCACTTCTAGCTTT

GGAGGAGGTCAATTCCTATCCTTGCATAGATCAAGTGTAAATCCATGGGCATTGGGAGAAGTGGCTGAATGCTTCAGCAGTAAAAGAA

GTGGATTTGATGATCATCATTTCCGAATTTCAGCCATGAAGATGAAGAAAATCAAGGCAAGAAGGAAGGTGAGAGAGCCTAGGTTTTG

CTTCAAGACCATGAGCGATGTGGATGTATTGGACGATGGCTACAAGTGGAGGAAGTACGGACAGAAAGTTGTGAAGAACACGCAGCAC

CCCAGAAGCTATTACCGTTGCACACAAGATAATTGTCGTGTAAAGAAACGCGTGGAACGCTTAGCCGAGGATCCAAGGATGGTGATAA

CCACATATGAAGGGAGACATGTTCACTCTCCATCAAATGATCTCGAAGACTCTCAAACTCCATCTCAACTTGATAGCTTCTTATTATG

GTAG 

>Glyma08g23380.1  

ATGGATTGTTCATCATGGATTAACACTTCCTTGGATCTCAGCATTAATCCTCGCAGAGTTCATGAAGAAGCTGTTCCTAAGGTGGTAG

AAAGCAAGCTTTTCTCTTTGGGAATGCCCAAGTTTAACGTCGAAGAAGAGTCTACTAGTGACTTGGAGGAGGAACTGAAGCGGGTGAG

TGCAGAAAACAAGAAGTTGGCCGAAATGCTCTCAGTGGTGTGTGAGAATTACAACACTTTGAGAAGCCATTTGATGGAATACATGAGG

AAAAATGGCGAAAAGGAGGTCAGCCCAACATCAAAGAAAAGAAAGTCTGAAAGCAGCAACAACAACAACAGTAATTTGATGGGAACTA

ACAATGGAAACTCAGAGAGCAGTTCTACTGATGAAGAGTCTTGCAAGAAACCAAGGGAGGAAACCATCAAAGCAAAAATTTCAAGAGT
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TTATGTCAGGACTGAATCATCTGATACTAGCCTTATTGTGAAAGATGGATACCAATGGAGGAAATATGGACAAAAGGTGACCAGAGAT

AACCCTTACCCTAGAGCATATTTCAAGTGCTCTTTTGCTCCAAGCTGCCCTGTCAAAAAGAAGGTGCAAAGAAGTGTGGATGATCATT

CTGTTCTGCTTGCTACTTATGAAGGGGAGCACAATCATCCTCAGGCTTCTTCCCAAATGGAAGCAACATCAGGTTCTGGCCGTAGTGT

GACCCTTGGTTCAGTGCCTTGTTCAGCATCTCTCAGCACTTCCACTCCAACACTTGTTACCCTTGACTTGACAAAATCTAAGGGAAGC

AACGATTCCAAGAGCACAAAACCTAAAGGAGATTCACCTAAAGTACCTCAGGTTTTGGTGGAACAGATGGCTACTTCTTTGACCACGG 

ATCCTAATTTTAGAGCAGCACTTGTTGCTGCCATCTCAGGAAGATTGTTGCACAATAATTAA 

>Glyma08g26230.1  

ATGTCCACTCCCAACACCGATTCCGGCACGGCGCCGCCACCGCGCCCCACCATCACGCTCCCTCCGCGCCCCTCCGCCGAGGCCTTCT

TCTCCGCCGCCGCCGGCGCCAGCCCCGGCCCCATGACCCTCGTCTCCAGCTTCTTCGGCTCCGACGCCGCCGCCGACTGCCGCTCCTT

CTCTCAGCTCCTCGCTGGTGCCATGGCCTCCCCGATGGCCTTCTCCGCCGCTGCCGCAGCCGCCGACAACTCCGGCAAGGACGACGAT

GGGCCCCACAAGGGGTTCAAGCAGAGCAGACCCATGAATTTGGTCATTGCTCGTTCCCCTGTCTTCACTGTGCCACCCGGGTTGAGCC

CTTCTGGGTTTCTTAACTCCCCTGGCTTCTTTTCCCCTCAGAGCCCCTTTGGGATGTCCCACCAACAGGCTTTAGCGCAGGTTACAGC

TCAAGCTGTCCTAGCTCAATCCCATATGCACATGCAAGCTGATTATCAGATGCCTGCGGTAACAGCTCCAACCGAACCACCTGTACGG

CAGCTGTCTTTTGCTCTAAATGAAGCTTCGGAGCAGCAAGTGGTATCATGTGTATCATCTGTATCAGAACCTAGAAATGCTCAACTCG

AAGCACCGGAACTCTCACAGGCTGATAAGAAATATCAACCATCATCCCAGGCCATTGACAAACCTGCAGATGATGGCTACAACTGGCG

TAAGTATGGGCAGAAGCAGGTTAAGGGTAGTGAGTATCCACGAAGCTATTACAAGTGCACACATCTGAATTGTGTTGTGAAGAAAAAA

GTTGAGCGTGCCCCTGATGGTCACATAACTGAAATTATCTATAAAGGCCAGCATAACCATGAAAAGCCTCAGGCAAATAGGCGTGCCA 

AAGATAATAGTGATTCAAATGGAAATGTAACTGTTCAGCCCAAATCTGAGTCAAACTCACAAGGTTGGGTTGGACAATTAAACAAGTT

TAGTGAAAAAATTCCTGATTCTTCAGTTGCTAAAAGTGACCAGACCTCCAATCAAGGGGCTCCTCCTAGGCAACTACTACCTGGGTCA

AGTGAGAGTGAGGAAGTGGGTGATGTAGATAATAGGGAAGAGGCAGATGATGGCGAGCCAAACCCTAAGAGAAGGAATACTGATGTTG

GGGTTTCTGAAGTACCTCTGTCTCAGAAGACTGTCACAGAACCCAAAATCATCGTGCAAACAAGAAGTGAAGTTGATCTTTTGGATGA

TGGCTACAGGTGGCGAAAATATGGTCAGAAAGTGGTAAAGGGAAACCCTCATCCAAGGAGTTATTACAAATGCACTAGTGCAGGATGC

AACGTGCGCAAGCATGTTGAGAGAGCTTCAATGGACCCCAAAGCTGTCATAACCACGTATGAGGGTAAACATAATCATGATGTGCCTG

CTGCTAGAAACAGCAGCCACAACACAGCTAGTAGCAATTCAATGCCATTAAAACCACATAATGTGGTGCCGGAGAAACATCCTTTGCT

CAAGGATATGGATTTTGGAAGTACTGACCAAAGACCTGTACATTTGCGTTTGAAAGAAGAGCAAATCATAGTATAA 

>Glyma08g43260.1  

ATGGAAGCTACCTGCAATGATATCTCTAATGTTGCAGTTACACAGTCTTCTCCAACGATGTCGTTTAATGGGAAACGACTTGTCGTGG

ATGAGATAGATTTCTTCGCAGAGAAGAAGAAGAAGAAGAAAAGTGAAGTTGATGATCAAATGGTGCATCACCAAATGGAGCTTCCTAA

TACTAGTTTAGATCTCCTTATTACAAATAGTACTTCAACGAGCAATAGATCAAATATGGAAGAAGAACTGTCCGAGGCAAAGGATAAT

ACCAGAAATAAGTTTGTAGCTATGCTATCTGAGTTGCAGGAGATGAATGCTGAAAATCAACGCTTGAGAGAGCTGGTTCATAATCTGA

ATAATAAGTACAATGCCCTGCACAAGGATCTTATGAAACTTACGCATAAACAACATGAAAATGAGATTAATGGAGCCATAAAGGAGAA

TGATAAGAGAGATGATATGATTATTCCAAGGTCTTTGTTGGATATTGGAATTGCTACAAAGGAAGATCCTTCACAGCAACATTATTCA

GAACGAAAACTGCAAGAAAGCAAAAACATTATTGACAAGTTGGATTCTGGAAAGGATAGTGAAAAATCTATGGTAGATCAGCATGAGA

GTCCAGCTGATCACAAAGCTCTTTGGGGGTGGATCTCAACTGAAGCAACAAGATTGAGTTCTTTGAGGGATGTTGATCAAGCATCAGA

AACCATGTCAATGATCAAGAAAGCTCGTGTATCAGTTCGTGCAAGAACAGATTCATCTATGATATCAGATGGATGTCAATGGAGAAAG

TATGGACAGAAGATGGCAAAAGGGAATCCATGTCCGCGATCTTATTATCGTTGCTCAATGGGGACTGCTTGTCCAGTTCGGAAGCAAG 

TACAAAGGAGTGCTGAGGATCAAAGTGTATTGATCACAACATATGAAGGACAGCATAATCATGTACTCCCTCCCACTGCCAAGGCAAT

GGCATCCACCACATCAGCAGTTACATCAATGCTTCTTTCAGGATCAATGCTAAGCTCAGATGGCCTTATTCACCCAAACATATTGGAA

AGTACTGCAGCACTTTCATGCTCACAGAACACAGCAGCAACCCTCTCAGCTTCAGCTCCATTTCCAACAATAACTTTGGATCTCACTC

AAAGTGCTACCAATAATTCCTCACAGCTACTACAAGGAGCACCACAAGATAACCAACATAGCCTCCTTTCCCCAGTTTTGGCTCAGAA

GTTTATGTCATCAGCTACAAACATTTTTGACCAGGGAACAGAAACTGCTTCATTTGTGGACACGGTAAATGCAGCAACAGCTGCTATC

ACTGCGGACCCGAAATTCAGTGCAGCTCTTATGGCTGCCATAACATCTATTATTGGAGGTTCACATTCAAACATTAATGGTACTAGTG

GAGATATCCAACATGGCAATAACAATTAA 

>Glyma08g43770.1  

ATGGACGCCGGCGAAGCCCTCTCCGACGATCCGAATCGGCCCAATTCCGCCGCCGACGCAGCTCCGGCCCCCGCGGGAGCAAGGTACA

AGCTCCTGTCGCCGGCTAAGCTCCCGATCTCCCGCTCCCCGTGCGTCACGATTTCGCCGGGGCTCAGTCCGACGTCGTTTCTCGAGTC

GCCGGTGCTGCTCTCCAACATGAAGGTGGAACCTTCACCGACTACAGGGTCGCTTTCTTTGCTTCATCAAACAGCATATGGTTCCATG

ACTTCTGCTGCATCTGCTACATTTCCTGTAACCACTGTGTGCTTCAATAGCAATACCGTTGATGAGAGAAAACCTAGCTTCTTTGAGT

TTAAACCACACAGTGGATCAAATATGGTAATGAATTACTTGATGTTACTGCTAGTAAAACTGATGAATATATCTGATCACTTTGTTCC

CGCAGACTTTGACAACCATGCAAGTGAAAAATCTACTCAAATAGACAGTCAAGGAAAAGCTCAAGCTTTTGATTCATCAGCCTTAGTA

AAAAATGAGTCAGCATCCCCTTCAAATGAATTAAGTCTATCATCGCCTGTTCAAATGGATTGCTCAGGAGCTAGTGCCCGTGTTGAAG

GTGATTTGGATGAATTGAACCCTAGGAGCAACATAACAACTGGGCTTCAAGCATCACAAGTTGACAATAGAGGTAGTGGACTTACCGT

TGCAGCTGAGCGAGTATCTGATGATGGATACAACTGGAGAAAATATGGGCAAAAACATGTTAAAGGAAGTGAATTTCCACGCAGTTAT

TACAAATGTACACATCCTAACTGTGAAGTTAAGAAACTATTTGAACGCTCCCATGATGGACAAATCACTGAGATAATTTACAAGGGAA 

CACATGATCATCCTAAACCTCAACCAAACCGCCGTTACTCTGCAGGAACTATAATGTCTGTGCAAGAAGACAGATCTGATAAAGCTTC

TTTGACTAGCCGAGATGACAAAGGATCCAATATGTGTGGCCAGGGGTCTCACCTGGCTGAGCCCGACGGTAAACCAGAGTTATTGCCT

GTAGCAACAAATGATGGTGATCTAGATGGTTTGGGGGTTTTGTCAAACCGGAATAATGATGAGGTTGATGATGATGATCCCTTCTCAA

AGCGAAGAAAAATGGACGTTGGAATTGCTGACATCACTCCTGTAGTTAAGCCTATCCGGGAGCCACGTGTTGTTGTACAAACTCTGAG

TGAGGTTGATATCTTGGATGATGGCTATCGCTGGCGCAAGTATGGGCAGAAGGTGGTGAGAGGCAATCCTAACCCTAGGAGTTATTAC

AAATGCACGAACACCGGTTGCCCCGTTAGAAAACACGTGGAGAGGGCATCTCATGATCCAAAAGCTGTGATTACCACGTATGAGGGGA

AACACAATCATGATGTACCAACTGCAAGGAATAGTTGCCATGACATGGCAGGACCAGCAAGTGCAAGTGGACAGACAAGAGTTAGGCC

CGAAGAAAGTGATACCATCAGCCTTGACCTTGGGATGGGAATTAGCCCAGCTGCCGAAAACACATCAAACAGTCAAGGGAGAATGATG

CTTTCTGAATTTGGGGATAGTCAAATTCACACCAGCAATTCCAATTTCAAGTTCGTTCATACCACGACCGCGCCGGGGTACTTTGGTG

TTCTAAATAACAACTCTAACCCATATGGTTCTAAAGAAAATCCAAGTGATGGTCCATCTTTAAACCATTCTGCTTATCCTTGCCCTCA 

GAACATAGGGAGAATACTAATGGGTCCTTGA 

>Glyma09g00820.1  

ATGGACAAAGGATGGGTTTCCTCTCAATCTCTTCTTCCTCCCACACCCGACAATACTATGTTTCCTCTCCTCGGATTCCCCGTCAAAC

TCAGCCGCCCCACCATGGAACTCCACCATGATAACCGCAAACTTGTCGCTGAAGTCGACTTCTTCTCTCATACTCCGCCACCCAACAT

CGTCAAGAAGGAACTTGATCAAACACCTCTTCACATTAATACTGGTTTACAACTCCTTACTGCTAACACCAGGAGTGACCAATCTACC

GTGGATGACGGGCTTTCATCGGATGCAGAAGATAAGCGAGCCAAAACCACCGAGCTTGCACAGTTGCAAGTGGAGCTTCAACGCATGA

ACGCTGAGAACAAGAAGCTGAAAGAGATGCTCAGCCATGTCACCGGTAACTACACCGCCTTGCAGATGCATCTTGTGACACTAATGCA

ACAGAACCAGCAGCGAACAGAAAGCACGGAAAATGGGGTTGCTCAGGGAAAGGTTGAGGATAAAAACCATGGTGTTGGTGGAGGAAAG

GTACCAAGGCAATTCCTTGATATAGGTCCCAGTGGCACAGCAGAAGTAGATGATCAAGTATCTGATTCTTCTTCTGATGAAAGAACAC

GATCGAGCACGCCTCAGGACAATAACACTGAAGCTGGAACAAGAGATGGAGCGAGAAATAACAATGGTAATAAAAGCGAGTTGGGTAG

GGAAGAGAGTCCAGACTCAGAATCACAAGGTTGGGGTCCCAATAAGCTTCAGAAAGTGAACCCTTCCAATCCTATGGATCAATCCACT

GCAGAAGCCACAATGAGAAAAGCTCGTGTCTCAGTTCGTGCCCGATCAGAAGCTCCCATGATTAGTGATGGGTGCCAATGGAGAAAAT 

ATGGACAAAAAATGGCTAAGGGGAATCCATGCCCTCGAGCATACTACAGATGCACTATGGCAGTTGGTTGCCCAGTTCGCAAACAAGT

TCAACGTTGTGCTGATGATAGAACAATTTTGGTGACAACATATGAAGGCACACATAACCATCCACTGCCACCTGCTGCTATGGCCATG
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GCATCAACCACTGCAGCTGCTGCTACCATGTTGCTGTCTGGATCAATGTCCAGTGCAGATGGAGTAATGAACCCCAATTTGCTAGCCA

GAGCAATTCTTCCTTGCTCTACAAGCATGGCAACACTTTCAGCTTCAGCACCATTCCCCACTGTGACTTTGGACCTCACACACAACCC

AAACCCATTGCAATTTCAAAGGCCTGGTGCCCCATTCCAAGTACCCTTCCTCCAAGCACAGCCTCAGAATTTTGGGTCCGGAGCCACC

CCAATTGCACAAGCACTTTATAATCAATCAAAATTCTCTGGTCTTCAGTTGTCTCAGGATGTAGGATCTTCTCAATTAGCACCACAAG

CTCCCAGACCACCCTTGCAGCCAAGCCAACATCCCTCACTGGCTGACACGGTCAGCGCCGCCGCCTCTGCCATCACTTCCGATCCAAA

CTTCACCGCCGTGCTCGCTGCCGCCATCTCCTCCATCATTGGGGGAGCTCACAATTCAAACAACAACAACAATAACAACAGCAACAAC

AACACGAGCAGGACTACTATTAGCAGCTTTTCAGGAAACTGA 

>Glyma09g03450.1  

ATGGACAATTACCAAGGTGATTTAACTGACATACTCCGAGCAAGTGGAACTTCATCATCTGATCAATTACATACCACATCTCATCATC

ATCATCATTCTTCTTCTCACACCACCCTCTCTCATAATGATCACTGGCACCACCACCAACACTTCTCTTCTTCTTCTTCTGATCCTCC

CATCACTTTCTCATCTTCTTCTTCTGTGCTAATTCAAGACACAAACTTTGGTGATCCTTTCTCAACCATGAGAGATCCCTTCCTTCAG

GAGCTTGACATGCCTTCAGCTTCTGCCTACTTCACTGGTGGTGCCTTGGAATTAGAAGCAGCTGCAACTTTTGGTTCTATTCTTGAGG

AACATGACAACAACAACATGAGAAGGCCTTGCAAAAACATATTCTCAAACATGATTCAGATCTCTCCCAATGCAAAGTTACCAATCTC

ACCATATGATTCCACCAACACAGCCATGGCACCTTCTCCAAGGCCAATTAAGCCTCCTGCTTTGGTTTCACCCAACATGGTGATGAAT

GCAAACACCTCCAAGGAATGCCTTGTAGACACCACAGGAGTGCAGATCTCATCTCCACGGAATCCGGGTCTTAAAAGAAGGAAGAACC

AGGCCAAAAAGGTTGTTTGTATTCCTGCACCAGCAGCTGCAAACAGCAGACAAACTGGAGAGGTAGTTCCGTCTGATTTGTGGGCTTG

GAGAAAATATGGTCAGAAACCCATTAAAGGTTCACCTTATCCCAGGGGTTATTACAGATGCAGTAGCTCAAAGGGTTGTTCTGCGAGG

AAGCAAGTTGAGAGGAGCAGGAATGACCCAAACATGCTGGTTATCACATACACATCAGAGCACAACCATCCATGGCCAAAACAAAGAA 

ATGCTCTGGCTGGTTCAACAAGATCACAGCCATCCAAGAACAACAACAATGCTGCTGCTTCCAATTCAAAGAATTCAGAAGGCTCAAA

CTCCCAAAAGGAGAGCAACAATTATAACAATAGCAGTGAGGGCAATGTGTCCCCAGTTGTGGCTGGGAACTCATCAAACAGTGTGAAG

GAAGAGAATATGGAAGACATAGAGAAACATCAGATTGAGATGGATGAGGGAGAATTCAGTGATGGAATCCCTTATAAGCCTAGTTTGA

TGGATCATCAGAGTACTAATAACCAACAATCTGAGGACTTCTTTGCTGAGTTGGGAGAAATAGAAGCTGACCCTTTGGACCTTTTGTT

CACACAAGGTTTTGGTGGTGCTGATGATCAAAGGGAATCCAAGGCCTTGGATCCATTTCATCTCTTTGACTGGTCAGGAAACAACAAC

AACAACAACAACACAAGTTATAACAAGACCTAG 

>Glyma09g03900.1  

ATGGCGGAGGAGAAAAGACAAGAGCAAGTAGCGAACCCCAACAACTCATCATCCACCACCATGCCATTTTCCGATCAGATTCCCAACA

ACAACAACTCCATCATGATGACTTTCCCTTTCCAACAACCATCCACCATCTTCGACCTCATGATGATGCCTTCTTCTTCTTCCTTCAT

GGACCTGCTCGCCGTGCAGGACTACAACGTGCCGTTATTCGATTGGCTCCCCGCCGGTGTCGCACACCATCCTTCGCCGTCTCCGGCC

AGCTCCAACGTCCCCGACTCCTCCGAGGTGCTCAACACGCCGGCGTCGCCTAATTTTTCGTCGATTTCCTCGTCGTCGAATGAGGCTA

CGGTCAATAACAACTCCGAACAACAGAGTGGGAAAGAATTACAAGAAGAAGAAGGTGGTAATGGAGGCAGAGGAGATAACCAAGATCA

AGACAAGACTAAGAAACAGCTAAAAGCGAAGAAGAAGAAGAAGAAGAAGAACCAAAAGAAGCAAAGAGAACCAAGATTCGCGTTCATG

ACAAAGAGCGAGGTTGATCACCTAGACGATGGTTATAAGTGGCGCAAGTACGGCCAAAAAGCTGTGAAAAACAGCCCTTATCCAAGGA

GCTACTACCGTTGCACCAGCGCGGGTTGCGGCGTTAAGAAGCGCGTGGAGCGGTCCTCCGAAGACCCTTCCATGGTGGTGACAACCTA

CGAGGGTCAGCACACGCACCCGTGCCCTGCTTCGGCTCGGTCTAGCCTTGGCTTCGTGACCCAACCTGCTGCGTTCGGTCCCTCACAC

TTTATGCTGCCACATCAAGCACAAGCTTCGGCTTTGAGTGTTGTTAGCTCCAGTAGTAACTACATCAATACGACATCGTTTGGTGGGT 

TTGTTCAGGATCACTCGACCCGTCGTGGTTTTGGACATGAGGCTTTGTTGAGGGACAATGGGCTGCTTCAGGACATTATTGTCCCAAC

TCAGGTGACCAAGGAGGAGATGGATTGA 

>Glyma09g06980.1  

ATGATGGCATTGGATATGATTGATGTTGTTCCCAGGACGAGGATGGAAGAAGAAAATATAGCAATACAAGAAGCAGCTTCCGCTGGGT

TAAAGAGCATGGAGCATCTCATTCGTCTCCTTTCTCCTTCTTCTTCTCTTCACAACAACGTTAATAATCTCAATCTCAACCACCTCGA

CTGCTCCGAAATCACCGGCTTCACTGTCTCCAAGTTCAAACAAGTCATCAACCTTCTCAACCGCACCGGCCACGCCCGCTTCCGCCGC

TCTCCACCCCAAGCCCAAGCCCAAGCCCAAGCCCAAGCCCAAGCCCAAACTAATCCTCAACCACAACCTCAGATCCAACAACAAGGGT

TCAGTTTAGATTTCGTGAAGCCCACCATTCTAAACTCAAAGCCCATCAACAAAGACGAAACTTTGACTCTTTCAACAACCTCTTCTTC

CTTCATGTCCTCCGTCACCAACGACGCCAGCGTCTCCGACGGCAAGATCGGACCTTTCCTCCCTCCCTCCGCCGCCAAACCCCCTCTC

TCCTCCGCCCACCGGAAAAAGTGCCGCGACGCCGCCGCAGCACTCTCCGCCAAACCCTCCTGCCACTGCTCCAAGAAAAGGAAATCAC

GCGTGAAACGAACGATTCGGGTGCCGGCGATAAGCTCAAAGATCGCAGATATCCCACCGGACGAGTATTCGTGGAGAAAATACGGTCA

AAAACCGATCAAGGGCTCACCTTACCCTCGAGGGTACTACAAGTGCAGCACCGTGAGAGGGTGTCCGGCGAGGAAGCACGTGGAGCGA

GCGCAGGATGACCCCAAGATGCTAATAGTGACTTACGAGGGTGAGCACCGTCACGTGCTGCCGTTAACTTCCGCCGCCGGCGTTAGTT 

TCGGCCATTGA 

>Glyma09g09400.1  

ATGCTACACACTCGGCAGTTTTTGAATATTGGCGAGTCTTCAATTTTAGACGGCAACACAAAAGCATGTGCAATAGCAGAAAACGTTG

AAAAGAAGATATTAGGCAAAAACCTTGCAAGTGATATTAATAAGTACAATGTTAAAGGTGAAATCAACAGTCAAATAACATTGAATGA

AGTAAAAAGCACAGAAGATCAAGCATCTGAGGTTACTTGCAGGAGAGCTAGAGTGTCCATAAGAGCACGATCAGATTTTTCTTTGATG

GGCGATGGGTGTCAATGGAGAAAGTACGGACAAAAGACAGCGAAAGGCAACCCTTGTCCTCGAGCCTACTACCGTTGCAGCATGGGAA

CTGCATGCCCAGTTCGTAAGCATGTGCAAAGGTGTTTTAAGGATGAGACTATTCTCATCACAACCTATGAAGGGAACCACAACCATCC

ACTCCCACCAGCAGCAAGACCCTTGGCAAGCTCAACATCAGCTGCACTGAACATGTTCCTTTCTGGCTCAATCACAAGCTCACATTGC

ACCACTACTCTCTCAAACTCACCCCTCTTCTCTTCATCACCATCCACTATTTCCCCAAGTACTGCTGTGGCCACTTTCTCCCACAATG

CAACATGCCCCACAGTAACACTGGACCTAACCCAGCCCAACAACTATCTCCAATTCCAAAGAGCCACCACTTCTTCACAAGACCGCCA

TACACCATCATTTTTCCCTCTTCCATTGCATGGAAACCCTCAAAATTATTCTGAGGATTTGATGCACTTGTGGTATAGGGTTCCACTT

CCAACCATGTTAGCCCCAGAGAATAAAAACCTTGCCCTAGTGGATGTTGTCAGTGAGGCTATAACCAAAGATCCTTCTCTCAAAGCAG 

CATTGTTTTCAGCCATTTCCTCACTCACTGAAGATCCTGATCAGAAGAACAACATCAATAACCAAAGCCAACTTAGTAAGAGTAGTGG

TGGTTATGACCCTTGTTCTAAGGTGCCTGCAATAATACCACCTCATCAGCCTTGCACTACTCAGTTGATTTAG 

>Glyma09g23270.1 

ATGCATTCCTATGGAGCGGTGAAGGCGCTGGTGGTAGCCCTGGAGAAAGAGACAATGATGGCAAAGGAGGCAAAGGAGAACGCAGTGT

GCGTTTTGATTTGGTTATCACAAAAAAAGGAGGAAGAGAAGGCAATGATAGGGAGGGCGGGAGCGATTTTGCATCTAGTGAAGCTTCT

TGAAAGGAGGGGGATTGCGCGGGAAGAAGAATGCGGTGACTGTGCAGTACTTGCTGTGTTCGGCGGGGTTATGAGGACGCTAGTGGAG

CTTATGGTGGACTTGGGGTCGAGTATGGAGGACTTGGGGTTGAGTATAGTGTACTTGGTGAGCGTGGTGGTGGCGGTGGCAGTGGTGG

AGGGGATTTATGATTTCAAGTTGCAAGTGGAGCTTCAACGCATGAACGCTGAGAACAAGAAGCTAAAAGAGATGCTCAGCCATGTCAC

TGGTAACTACACCGTCTTGCAGATGCATCTTGTGACATTAATGCAACAAAACCAGCAGCGAACAGAAACCATGGAAAATGGGGGAAAG

GTTGAGGATAAAAACCATGGTGTTGGTGGAGGAAAGGTACCAAGGAAATTCCTTGATATAGGTCCCAGTGACAGAGCAAAAGTAGATG

ATCAAGTATTTGATTCTTCTTTTGATGAAAGAACACGATCGAGCATGCCTCAGAACAATAACGTGAAGCTGGAACAAGAGATGGAGCA

AGAAATAACGATGGTAATAAAAGCGAGTTCGGTAGGGAAGAAACTCCAGACTCAGAATCACAAGATTAGTGATGGGTGCCAATGGAGA

AAATATGGACAAAAAATGGCTAAGGGGAATCCATGCCCTCAAGCATACTACAGATGCATTATGGCAGTTGGTTGCCCATTTCGCAAAC

AAAAATTGATTGTTCAATTGCCTGGGGGTGTGAAGAATCCATGA 

>Glyma09g24080.1  

ATGACTCATGAGGATTGGGATCTCTTTGCCATCGTTAGAAGTTGCAAAGCTGCTACATTTACTGCCACCACAAACACAGAAACCCCAC

CCACCACTACCACCACCACCACCTCCAACACTACCTCTTGCTCGGGTTTGAGCCAAGAAAATGGCTCATTCTCTTTTCCCAATCTGGT

GCAACCAACAACCAATGGGTTCCAAGAGCTTCAACACCAACAATTGTTAATAAACTTCAACCCCACCAACACCATTACTAGCACTAGC
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ACTAGCACTACAGATACAGCAAAGTTCCAACAACAGCAACTCCAAACCCCAGAACAACAGCAACCACAGCAAAACCAACCACCCCTTC

AAGCACCACAAACAAGTCACATCCTTTCACCAACCACACAACCACAAACACCCAGATCAAGAAAAAGAAAGAGCCAGCAGAAGAAAAT

GGTATGCCATGTAACCGCACAAAACCTCTCATCAGACTTGTGGGCATGGCGAAAATATGGACAAAAACCCATCAAAGGCTCTCCATAT

CCAAGGAACTATTACAGATGCAGTAGCTGCAAAGGATGCGCTGCGAGAAAGCAAGTAGAGCGAAGCACCAGCGAACCCAACACGTTCA

TCGTGACCTACACCGGCGACCACAAACACGCGAAACCCGTTCACCGGAACTCCCTCGCCGGCAACACCAGAACAAAACTATCCACCAC

CCGTTTACCCGAAACCCATGAAACCGTGTCTTCTTTCTCCCATGTCGGTAAGGTGCCCTCTGAAGAAGACGAAGACGTTTTGATACCC

AACACAGGTGCCATGTCAGACTCGATTTTCTTGGGGTTGACCAATTTTGACCGCGACGGCGTTTCCACGCTTTAA 

>Glyma09g37470.1  

ATGTCAAAAATTTCTGGTCCTAGTGGTCCAGATGAGATAGAAGAGAAGAGAGTAACAAAGGAAGAAAAAATCAAATCTGCTAAAACTG

AGATGGGTGAGGTGAAGGAAGAAAATGAGAGATTGAAGATGATGCTGGAAAGAGTAGAAAAGGACTACCACTCCCTTCAACTCCGTTT

CTTTGACATCCATCACGAAGATGTTTCAAAGAAGGGTTTAGCTGATTCTTCTACTTGCCATGATCATGAAACTGAAGAGCTTGTGTCA

CTTTGCCTTGGAAGGAGTCCAATGGTGCCTAAGAAGGAAGCAAGAATTGGAAACTCCAACAAACTAAAAGAAGATGTTGGACCCAACC

TTACACTTGGATTAGACTCCAAACACCTTTTGTCAATGGAGGTTGTGTCTGATTTTAGTCCCATGAACAGCTCCGAACAACCAAAGGA

AGCGGAAGAAGAGGTAACATTGTCAACAAATCAATCAGCAAAAGTGATAAATGTAAATGATGACATGTCAGATCAAATGCCAGCCAAG

AGAGCCAGGGTATCTGTGAGAGCTAGATGTGATACTCCCACGATGAATGATGGATGCCAGTGGAGGAAATATGGACAGAAGATAGCAA

AGAGGAATCCTTGTCCAAGGGCATACTATCGTTGCACAGTTGCACCAACTTGCCCAGTCAGGAGGCAGGTGCAAAGGTGTGCTGAGGA

CTTGTCCATCTTAATCACCACATATGAAGGAACTCATAACCACCCTCTTCCAGTTTCAGCCACAGCCATGGCTTCAACCACTTCAGCT

GCTGCTTCCATGCTGTTGTCAGGTTCTTCAACATCTCACCACCCAACAAACCACAATTCTGCATCTTTTGGAAATGCTCCTACCACAC

TACAAAGTGGTCTGAGTTTCAGTCACCAGTTTGATGAATCAAGAACCAAACAAGTTTTCTCACCCCCAAACCATGCTTCACTACACAT

GTTCCCAACAATCACTCTAGACATGACTTATTCAGCTTCTAATTCCTCCTCATTAACTCAATTCCATCATCGCTTACCTTCAACAATG

GCATCAATTTCAAACTTAAAATTTTCTCCAGCTAGTCTCAGCTGTTCACAAGATAATAACTTCATACCCTCCATTTGGAGTAAGGGGG

GTGACACTACAACACCACCAATAATTGACAAAATCCCCACTAGGCCAGTTATCAAGGGAAATCCATATTTCCAAGAAAATTTCTACCA

ACAAAGCATAACAAACCAAACTCCTTTCAAAGAAGCTTTGGCAGAAACAATAACCAAAGCAATCAGCACAGACCCGAGTCTTCGTTCA

GTAATAGCTGCTGCAGTTTCATCAATAGTGGGGAATGGATCAAACAGTGGGAACCAAGAAGGAGCAGAGAATGTTCTTGGTTCAGGGT

TGAACTTAAAACTTGGGGATCATCTTCAATTGGCTTCATCCAATCCCTTGAACCAAAATGGGAAAGGGTGCTTAACAGGCTACTTCAA

AAGTTTGTCCTCTAAGAATTCCGAGGCAGGAAACTTCATTTTTCTCCAACCACCATTGCCATTTTCTTTCTCCAAGAGTGGCACAAAT

CAGCTCAACCATTATGTTCCAGAAATGAACACACATCATTAG 

>Glyma09g37930.1  

ATGGAAGGAGAGAGAGGTGGCGCACCCAATTATGAGCTTCAAGTTTCGTTCACCAACACCCCACAGGCCATACACGAATTGGGTTTTG

TTCAATATGAAGAAAACCAGGTCCTTGGCTTCTTGTCACCCTCTTCACAATCTCAATCTTCTCCCCTCTCTCAATCCTTAAAGAGTGA

TACCCTCGTCGTCGCTACTGCCACCACTGCAATCGCCGCTGCAGCAACCATCGGATTCGTGAGTCATAGCGAACTTGCCATCAAAACT

TGGAATAACGACCAGGAGGTAGGAACTCTGGATCCAAAGCCTGTCGAAGAAGAAAATTGCACTGGAAATGGTAGTGATCAAGGCAACA

ACAACGCTTGGTGGAGGAGCGCAGCAACAGAAAAGAACAAGTTGAAAATAAGGAGGAAGCTTAGAGAACCAAGGTTTTGTTTCCAAAC

AAGAAGTGATGTAGATGTGCTTGATGATGGTTACAAATGGAGGAAATATGGCCAGAAAGTTGTCAAGAATAGCCTTCATCCAAGAAGT

TATTACCGGTGCACCCACAACAACTGTAGGGTGAAGAAGAGGGTTGAACGACTATCAGAGGATTGTCGTATGGTGATAACCACCTATG

AAGGTAGACACAATCACTCCCCTTGCGACGATTCAAATTCATCAGAGAATGAATGCTTTACCTCTTTCTAG 

>Glyma09g38580.1  

ATGTCTGGCTCTGAGGAAGTAAGTGATGAAAGCGCTCTGCCGAAAAATACTATCAATGGTGAGGATTTTGGAGGGCAACCTGCTTCAG

AAGGAGAACAGAAAGAGGCATCCCATACAACAGGAGCAGTAAGGACCTCGGAGGATGGTTATAATTGGAGGAAATATGGACAAAAACA

GGTAAAAGGTAGTGAGTATCCCAGAAGCTATTATAAATGCACACAGCCTAAATGTCAGGTCAAGAAAAAGGTGGAACGATCCCATGAC

GGTCAAATAACGGAAATTATTTACAAAGGTGCTCATAACCATGCACAACCACACCCTGGACATAGAGCATCTTCACTTTCTACTGATG

AGGTTTCAGACATGGCTGGAGACAGTACCTTAGCTAAAATTGAAGGTGGGTATGTTTGGAGAAATATTCAAACAGGATTAAGAGAAAC

AAAACAAAGTTTTGATTGGAAGGCTGATGGACAGGAAAGGACACCAACAACTTCTGCTGTGACTGAGCTTTCAGATCCTATATCAACT

AACAATGCTAAATCTCTATGTATGCTTGAATCGGAGGACACTCCAGAGCTTTCTTCTACACTTGCCAGTCATGATGGCGATGAAGATG

GAACCGCTCAAGCACTTGTCTCAGCTGAAGACGAAGCTGAGAATGATGAATTGGATTCAAAAAGAAGGAAGAAAGAGAGCTACGCAGT

TGAACCAAATTTGCCCCCTACTAGGGCTGTTCGTGAGCCAAGAGTGGTTGTCCAAATTGAGAGTGATGTGGACATACTTGATGATGGT

TACCGCTGGCGTAAGTATGGACAAAAGGTTGTCAAAGGAAATCCAAATCCTAGGAGCTACTACAAATGCACAAGTGCGGGATGTATGG 

TAAGGAAGCATGTGGAAAGGGCTTCACAGAATCTGAAATATGTCCTAACTACTTATGAGGGAAAGCATAATCATGAAGTGCCCACTGC

TAGAACAAACAATCAGGTAAACTCAAGTGATGGTGGTTTACCTCCCAATGGTGCTAATGGACAAGTTGCTCTTACATTACCAAAGCCC

GAAACTCATCAAACTCTTTTTGGACATCATTTTGATAGAAAACCTGAATTCAGCAACGAGTTTCTCAGGGCTAGTTTGGTCGGAAGTT

TCAGCAATGATATGAAGTTTGGACCTTCTACCCTTTGCCAAATGAAGTATCCTTCCTTGAATAATACCATGCCTTATGGCTCCTACGG

ACTGAACCATGAACATTGCACTGCCCCTCAAGCTGGATCCATTGCCTCAATGTTCCCCGATTTTCCAATGCCACTACCATTGAATCTT

CCCTCATCTGGACTTAATTTTAACTGTGTCAAGCCAATGAATCGTGTCCAGTCTTTCCTTTCTGGCCAGCAGGTGAAGGACATTGATG

CAGGGTTCCTGAGGCCTAAACAGGAACAGAAGGATGATACTATGTACGGCTCGTGCATGCCCCCCCTAGATCATTCAAATGCTTCACT

CACTTCTTCACCATCACCATCCATTTATCAACGTATGATGCAGAATTTCCCTTCATAA 

>Glyma09g39000.1  

ATGGAAAGCCAAGACCCACCAAACCCACCACCCCAAAACAACCCTTTCATATTCACTCCTAATTCGATGTTGCAAAACCCTAATTGGG

ACCCTCAAGAGCAATCAGGGCTATGTGACATTGATTGGGGTAACCTTTTCTCTGCCCAAAACGGCTTATTGCTTAATGGGGATGCTAA

AGATGCAATTGAATGTGCTTCTTCTTTTTCTTTTGTGGCTCAAAATAAGGGAGTTTGTGAGGAGGAAAAGGGAAACAAGGAGAAAAGG

AAAGGTGGGAGGATGAAGAAAACAACACGAGTACCAAGGTTTGCGTTTCAAACGAGAAGTGCAGATGATATTTTGGATGATGGTTATC

GCTGGAGGAAATATGGTCAGAAAGCTGTGAAGAATAGCACATATCCAAGAAGCTACTACCGCTGCACGCATCACACGTGCAATGTGAA

GAAACAAGTTCAAAGGCTATCCAAAGACACAAGCATTGTGGTGACGACTTACGAGGGAATTCACAACCACCCGTGCGAGAAGCTCATG

GAAACTCTAACCCCTCTTCTCAAGCAAATACAGTTTCTTGCTAGCTTGTAA 

>Glyma09g39040.1  

ATGGCGGAAGATTGGGATCTACATGCGGTGGTTAGAGGCTGCTCCACCGTTACATCATCGTCGGTGTCTTCCTCATCTTCTTCTTCCT

CTGGCTTTGCCTCTTGTTACTTCCACCCTGAAGCTGCTGCTTCTTCTTCTTCCTCTTCCGGCTTCAACATCTTCAAGGGTGAACAAGG

AATAAGCCAAGCTTTGTCGCTTTCTGCGTACCCTTTTGAGGCAAGGAGCTCCATTGAGGAGTTGCATGAGCTTTGCAAGCCTTTCTTC

TCTAAATCTCAGCCTCTAACGTTGCAGGCCTCTTCACCCTTGTCCTCACTCTCTTCCTATTCCTCTGCTCCACCCAAGTCTGTTTCAA

CGCAAGAGAAACAACAACAGAGGAGTAAGCAGCCACATGCTGTCACCACCCCACGATCTAAAAGAAGAAAGAACCAGCTTAAGAAAGT

TTGTCAAGTACCAGTTGAGAATCTCTCTTCAGACATATGGGCATGGAGGAAATATGGCCAGAAACCCATAAAGGGGTCTCCATATCCA

AGGGGGTACTATAGATGTAGCAGCTCAAAGGGGTGTTTGGCAAGGAAACAGGTTGAAAGAAACAGATCAGACCCAACAATGTTCATAG

TGACTTACACTGCTGAGCACAACCACCCTGCACCTACTCACAGAAACTCTCTTGCTGGTTCCACACGCCAGAAGCCATTGGCACCTCA

AACAGCCACCACCACTGAAGAAGACTCTGAAAAGAGCAAGAGCTTCACAAAACCCACTTCCCCTGCCACCTCAGGGGCAGAGGAAGAG

GCTCCAACACCACCACAAGGGGAAAAATCTGAGAGCAGAGAAGAGAAAGAGGATGTGATGGATGACGAGGAAGAAGATGAATTTGGCT 

TGTCTGATATGGTGCTTTCAGATGACTTCTTTGAAAGTTTGGATGAGCTGAGCCAACTCACTGCTCCTTCTGTTGTCACTGGAGACTG

CTTCAGTGACCCCTTTTCTGCAATTGCAATCCCTTCTTGGGTGGCTAGTGGTGCTGCTACTGCTGGTGGATGTAGATGA 

>Glyma09g41050.1  
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ATGGAAAATCTTGGTGGTTCTAGTCGTAGGAAAGCAATTGAGGAGCTTCTTAGAGGGCGTGATTCTGCCCAACAACTTAAGAGTGTCA

TCAATGGGACTTATGATGATGGATCAGCCACCCCATTTGCTCAACAACTTGTGAAAGAGGTGCTCATGTCCTTCACAAACTCCCTCTT

GTTCTTGCACAACAACCCCACTTCTGAATCACATCATGTCTTCAATGTTCAAGTATGGGACTCTCCCAAGTCTGAGGACTCTCAAGAG

AGCAATTGCAAAAGCTCCACCATTAAGGAACCAAGAGGGTGCTACAAGAGAAGAAGAACTGAACAAACATGGGAGAAGGAATCTGAAG

CTCCAATTGATGACGGCCATCACTGGAGAAAGTATGGCCAAAAGGAGATCCTGAATGCCAAATTCCCTAGGAACTACTATAGGTGCAC

TCACAAATTTGACCAAGGTTGCCAAGCAACAAAACAGGTGCAAAGAGTTCAAGAGGAACCAATCCTATTCAAAACCACCTACTATGGG

CACCATACTTGCAAGAACTCGGCAAACCCTGATATCATACTTGACCCCATGTCCCCTTCATCCTCTTCCAAGTTCCTTAGCTTTGACA

ACTCCTTTTCAACCCCATCCAAGCAAGAGTGCCCCTTTCTCTCATCTTCCAATAATTTCCCATCATCATCATCAGTGAAAAGGGAGTG

CAAGGAGGAGGTCCCTCCCTCAATTTCCTCCAATGATTACCTCATCTCTTCTGACCTCACTTTTGATAGCTCACCAAGGCATCATGTC

ACTCTATCATCAACACTTGACTCTGAGTACAAGAGTGTGGACATTTCGGATGTCTTGTATGATTCTGCCCAGCTTGATTTTGTCTTTG 

AACCCTTCCTTGAAATTAGATGA 

>Glyma09g41670.1  

ATGACCATGGGAGATCATAATAACTGGGGAACTTCTGAACTTAGTCTTAATAATCAATATCAAAATCATAATCAAGTTGGACTTGATG

TTCCTAAATTCAAGTCTGTTCAACCTCCCTCACTACTCTTCTCTCCCTCATCAATCTCCCCTTCTTCTTACTTCAACTTTTCATCTGC

TTTCAGCCCTTCTGAGTTCTTGAACTCACCTTTGTTTTTTCCTTCTCCAAATATTTTTGCTTCTCCTACTACTGAGGCTTTGGTTGGC

CAGAGCTTCAACTGGAGGAACGGTTCGGGCGAAGAACAACAGCGTGGCAAGGAGGATGAGAAAAACTACTCCGACTTCTCTTTCCAAA

CCCAAATTCAATCTTCCTCAAACATGTTTCAAGTGGAACCGCTTAAGAAACAAGACATGTGGAAATTCAATGAACCTACAAAACAAAC

TGATTTTTCACCTGAGCGGACAGCAACAAAATCTGAATTCCCTTCAATTCAGAGCTTTTCCTCAGAGATGGCAGAAGGAAAACCAGAA

ATACAAAGTAGCTCAGTTCCCGGGTCTGGTTATTTTGACTACACAAGTGCATCTCAGTCTGTAAGAGAACAAAAGAGAACAGAAGATG

GGTTCAACTGGATAAAATATGGACAGAAACAAGTGAAAGGGAGTGAAAATCCTCGTAGTTATTACAAGTGCACACATCCAAATTGCTC

AGTGAAGAAGAAAGTGGAGAAGTCTTTGGATGGACATATCACTGAAATAGTATATAAGGGCCAACATAGCCACCCAAAACCGCAGTCT

ACTAGAAGAACAAACTCTCAATCAATTCATCAACCTTCTTCGTCTTGCACAAACTCAGGGATAACTGATCATTCAGTGGTGACTCTAG 

GAAATCCACAAATGGATCATTTCTCCATACAAGAAGATTCTTCAGCTTCTGTTGGAGAGGAAGAGTTTGAGCAAACACCGCAAACCAG

TTATTCCGGAGGAGACGGAGATAATCTTGGACCTGATGCCAAAAGATGGAAGGGAGATAACGAAAACGATGGCTATTCAGTCTCAGCA

AGCAGATCTGTTAGAGAGCCTAGAGTTGTTGTTGAAACCACAAGCGAAATTGATATACTTGATGATGGCTTTAGGTGGAGGAAATATG

GACAGAAAGTAGTCAAAGGAAACTCAAATGCAAGGAGCTATTACAAATGCACCGCCCCTGGTTGTTCAGTGAGAAAACACGTTGAGCG

AGCCGCACATGACATCAAAGCTGTGATCACAACTTATGAAGGGAAGCACAACCATGATGTGCCTGCTGCACGTGGTAGCGGAAAATAT

AACTCGAACAGAAATTCTCAGAACAGCAACATATCAGCGCCTATAAGACCCTCGGCAGTGAATTGTTATTCTAACTCATCAAGTTTCA

CAAATTCTCTCTATAATAATACTAGGCTTCCAGCAACTGGAAATCAAGAATCATTTTCACTGGACAAGTTCAAGAATCCTGGAAGTTT

TGGCTATTCAGATCTTAACAGACCAATGGGTTCACATACCAATCATGCACAATACACAGATGCTGCATACTCAAGGGCCAAGGATGAG

AGGAAGGATGATTCATTCCTTCAGTCATTTCTCTCAAAGGACTTCTAA 

>Glyma10g01450.1  

ATGGAGAAGAAAGAGATGGCTGTGAAAACTGAGGATGCGGTTGGGTCCTCTTCTTTCCCTTGTTATAATTATTCAAACCTTTATCCAT

TCTCGAACGCGTTTGATTTCTCTGAGGTTGAAAAGAGCTCTTTAGGGTTTATGGAGTTACTGGGTGTGCAGGACTATAGTCCTCTGCT

TGAGTTGCCTCAACTTTCAACTGTGTCCGTGCAATCTCATCATCACTCTACAGTTACGGTTCCTTCTGATAACGGGAAAGAGTGTTCT

GAGGTGTTGAACCACCAGCCTGCCACTCCAAACTCTTCTTCCATTTCATCCGCGTCCACTGATGCAGTCAATGATGAACAGAAGAAGA

CTCTAGACCAAGCAGAAGAAGATGATGATGATGATGATGAAGGACAACACAAGACTAAGAAACAGTTGAAGCCCAAGAAGACAAATCA

GAAGAGACAGAGAGAACCAAGATTCGCGTTCATGACGAAAAGCGAGGTCGATCATCTGGAAGATGGGTACAGATGGAGAAAGTACGGT

CAAAAGGCCGTGAAAAATAGCCCCTTTCCCAGGAGCTACTATCGTTGCACCAGTGTTTCATGTAATGTGAAGAAACGTGTGGAGAGAT

CTTTCACTGATCCAAGCGTTGTAGTGACAACCTATGAAGGCCAACACACACATCCCAGCCCAGTTATGCCTCGCTCAGTTGTCTCTTC

TGGATACGCCAACAACTTTGCTTCAGTTTTGCCACTAGGAAACTACTTATCCCAGTATCAGCAGCAGCACCATCACCACCAACAACAA

AAGCTACTTGTCAACACATTGTCCTCTTTGGGTTTTCCTTACAATGATTCTTCATCTCCAAAGAACGCTGTTTTTATTCAAGAGAGAC 

GGCTTTGTAGTAATCAAGGGACGAATGCGTTTCTGAGGGACCATGGACTTCTTCAAGATGTTGTTCCTTCACACATGTTGAAAGAAGA

GTAG 

>Glyma10g03820.1  

ATGTCTCATATGTTTGTGGATAAGTGGGGTGGTTTGTTAGTATTCTGGTGTTCCTTGGTTTGGTTTCTTTTTTCTTCCCTTTTTTTTA

TAAATTTTTTAGAGGCTAACATGGAGGAGGTTGAGCAAGCTAATAGAGTAGCTGTTGAAAGCTGCCATAGGGTTCTGAGTTTGTTGTC

TCAACCAAGGGATCAGGTTCAGCATAGGAATTTAATGGTGGAAACCGGTGAAACTGTGGTGAGGTTCAAGAAGGTTGTTTCCATGCTT

CACAATGGTTTGGGTCATGCAAGAGTGAGGAAACTTAAAAACCCTCAAATCCCCTCTTCCCACCAAAGCATCTTCTTAGACAACCCCA

ATTGCAAAACCTTAACCAACAACAGCAACAACAACCATCACTCCAAAAAAAATCTATACTTTCCCCAAACCAGCTACCCTGACAATTC

AGTTCAGGAACATGGTTCAACCATTAAGAATTCTCTCTCTCTTGGACAACCCTCTTTGGAATTGAGCTCCAATGGGAAAAGTCCTCTT

CACCTCACACAGCAGGGTTCATCAAATCACTATCACTTCTTTCAGCAGCAGCAACAGCAAAGGTTGTTGCAGCAGCAGCAGCAACAAC

AACAAATGAAGCATCAAGCTGAAATGTTGTTCCGAAGGAACAATAGTGGCATAAACCTGAATTTTGACAGCACTAGCTGCACACCAAC

AATGTCATCCACTAAGTCTTTTATTTCTTCCTTGAGCATAGATGGAAGTGTGGCTAACTTGGATGGAAGTGCCTTCCATTTAATAGGA

GCTCCACACTCTTCTGATCAGAATTCGCAACAGCCTAAGAGAAAATGTTCTGCCAGAGGCGATGAGGGAAGCTTGAAATGTGGGAGCA 

GTGCTAGATGTCATTGCTCTAAGAAGAGGAAACATAGAGTGAAGAGGGCAATTAAGGTGCCTGCTATCAGCAACAAACTTGCAGATAT

CCCTCCTGATGATTATTCGTGGAGGAAGTATGGACAGAAGCCAATCAAGGGCTCTCCTCACCCTAGGGGATATTACAAGTGCAGCAGC

ATGAGAGGGTGTCCTGCAAGGAAGCATGTTGAGAGGTGCTTGGAAGAGCCTACCATGCTAATTGTCACCTATGAAGGTGAACATAACC

ACCCCAAGTTACCAACACAATCTGCAAATGCATGA 

>Glyma10g13720.1  

ATGCCATCACAGATTTTTATGTGTAAAATTAATTTACTTGGTCCCATTACTCAATCAATAGCATTACTAACTGAGTATGTGAGGGACA

GATATCAGTGGAGAAAATATGGTAAAAAAGTCACCAGAGATAACCCTTCTCCTAGGGCTTACTTCAAGTGTTCATATGCCCCAAGCTG

CCCAGTGAACAAGTTTGATTTATATGACCTTTTTCCGCGGATCATGTTAATCACTGACTCTGTAATGAGTCATTTAAGTCAAGTGCAG

TCGCAGATTGAGCAACCTATTTTATCACCTCTAATAATAAATATGGGTAAGATCGCTTGTTGGGGAGGAGGATGTTTCATATTAGGAA

CCAAAATTTGA 

>Glyma10g14610.1  

ATGAATGATGGGTGCCATTGCAGAAAATATGGGCAGAAAATGGGCAAAGGAAATCCATGCCCCCGAGCTTACTATCGATGTACTGCTT

CTCCATCTTGTCCAGTAAGAAAACAGGTGCAAAGATGTGCTGAAGACATGTCCATATTGATTACCACCTATGAAGGAACTCACAATAA

CCCGCTTCCTATGTCAGCCACTGCAATGGCCTGCAAAACTTTTGCTACAGCTTCCATGCTCCAATCTCCCTCATTGAGTTCACAACAT

GGATTAGTTGATTCAGCTATATCCTCCATCATCAACTCTATTTCAAGACGACAACAATTCTACTTCCCCAACTCATCCATTTCAACCT

TGAATTCTCACCCCACAATCACTTTAGACCTTACAACACCTCCAACTTCTTCCTCAAATTCAAGCTTCACTTGCATGCCAAAATATTC

ATCAACAAACCTTAACTTTTCCTCAGGTTTCTCTCCTCTACATTCTAGCATGCCGCAATCACCTTGGAACAGACACCAAGGTGGTAAT

TACATGTTAAACACGGGAAATCAAAATCAGCCACATTCTGTAGGGCATCTCCATCAACCTATTTACATGAGCAACAATAGTACCATTT

CTCAGCATTCTTTCCCTAATCCCATTGTTGCTGCAACTGAGGCAATAATCAGAAGCAACCCAAAATTTCAATCAGCACTAGCAATTGC

TCTCACAACATATGTTGGCAATGAAGCTAGTAGTGATTGGGGAGCGAAATTGCACAAAAGGAATGAAGTTGATGACTTCAATCAACCA

TTTTAA 

>Glyma10g27860.1  
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ATGGAAAACCACCACCAAATGCAACAACCAAACCGTGAATTTACCATACTAAGATCCACCGATTTCCTCCGCCAGAATCTCAATTTAT

ATCCCACAACCGTCAACACCGGAGAACATGCCGATCCTTCCATCAAAGAAGTGGATTTTTTCTCATCAAGATCACCAACAAAGAATAG

TGACACTGATAACTCGAGTCCAGAAGAACCACATGATCATCGTCATACGAACATGGCTAAGGACGATGGATCACCAACTCTTTTCAAT

GATCAGCTCGTAAACACTGCGCTGAATCTAAGTCCGAGTGCTGGGTTATCAAGATCAGCAGCAAATGATGAAAATATTGAAACTTTGC

TGACTACACTTCAAAGGGAATCACTAAGACTAAAAGAAGAGAATTGCAAACTGAGAACTATGTTGGACCAAATCACCAAAAACTACAA

CCAGTTACAATTGTTCATTGCTTTGCAGAAGCAGAAGCAGTGTCAGAAGATGGAGACAAATTTAAATGGGATGATGTTTGGTCAACAT

TTATTGGACCCACGAGGACCATTCACCAAATTAGACGCTCAAGTTGCACCATTTCCAGATGATAAATCTGGTCAACGGGGTCATCCTG

AAACTGATCCTGTAGAAGATGTTCTTGAACAATCAACCTCACAGAGTTGGGGCTCATCCAAGAGTCCCAAGTTTGAAGAGTCCAACTC

TAGTGAGCTTCCTTTAAAAAAAACCAGGGTTTCCGTGCGTGCAAGATCAGAAGCTCCTCTGATTAGCGATGGATGTCAATGGAGGAAA

TATGGACAAAAAATAGCCAAGGGTAATCCTTGTCCCCGTGCCTATTATCGTTGCACTATGGCCGTAGGATGCCCGGTTCGTAAGCAGG 

TGCAAAGATGCATGGATGACAAGACGGTGTTGATAACAACCTACGAAGGCAATCATAACCATCCTCTTCCACCCTCAGCCATAGTCAT

GGCAAATTCTACCTCAGCAGCTGCATCTATGTTCTTATCTTCTTCATGTTCAACATCTAATAATAACGAAGCACTAAGTAACACTGTA

GGAGTATTCTCTTCCATGCCCTACATCCCAATGGCAACGCTCTCAACCTCTGCACCATTTCCCACTATCACCCTTGACATGACCACCA

ACCCCTCTGCCCTAACATCCCCTCTTCCATTGCATGCAACTACTTTTCCTCAGCTACTAGGACACCCTGTCATCTTCCCCCACAAGAT

GCCACATCCATTATTAGGCCAACAACAACCTTTGTTTACGACAGAGACGATGAGTGCAGCTATTGCTTCCAATCCGAATTTCACTATA

GCATTGGCAGCAGCGATCTCATCAATTATTGGAGCTCCTAGAGGAAATGATGGAATTAACAACAATAGTAGCAATGGTGGAAGTGATC

TTCCTCTTAATGGGACATCTATGTTGCCTGGATCCACTTAG 

>Glyma10g31410.1 

ATGGAAGGGTGCCAACCTCTTGCTGAACAAATGCAGTCCTCCAATGATGTCGCCAAAACGGTGAAGCTTCCATTGCCATTTGATCTTA

ATACTATACCTAAGGAGGATGAGGAAGCAAGACCGGCAACTTCTGATGAGACTTGGCTCCCCGATTCTGAATCCGATGACAACTTCCG

ACCCTTACAACAACCATCATCTACTCCAGATGCTCCTGTTGACATTGATGATGTTGAAGACCGAGCTAGTATTGTGGAGGGAGGATCT

GACTCTGGGAACAGGAAGAGGAAGAGATCCTTGGAGGAATCTGATAAAGGGACTGCAGGGAGGTCTTTCCATGGAGAAACAGAATTGA

CAGTGCGAATTGGTAGCAAAAAAGAGATAGATGATGATGGATATCGCTGGCGCAAATATGGCCAGAAGATTATGAAGGGATGTCTATA

CCCTAGTTTCTTGTGA 

>Glyma10g31420.1 

ATGGAAGGGTGCCAACCTCTTGCTCCTCCCACACAAGACGTTGCTGAACAAGTACACTCCTCCAATGATGCGGAAAAGGTGAAGTTTC

GATTTGATCTTAACGCTAAACCTGATGAGGAGGAGGAAGTTAGTGCCAAAGTTGGTGGAGGGAGTGAAACACATGCTGCTGTATCTGA

ATCAGCTGACAACGTTGGACCTGACAATGGTTTGGAGCTCACTCTTAATAATGATGTTCATCCAACACATGCTGCTGATGACAGTGAT

TATGAAGAAGACAGAGCCAGTATTGGGGAAGGAGGATCTGACACTGAGAACAGCAGGAAGAGGAAGAGATCTTTGGAGGAATATAAGA

AAGGGACTGGGAAGTCTTTCCATGGGGAAACAACAGTGGTGGTGCAATTTGAGAGCAAAAACGAGACCATATTGGATGATGGATATAA

CTGGCGAAAATATGGCCAGAAGGTTATCAAGGGACATACATACCCTAGGGCCTACTACAAATGCATAAGTGCTGGGTGTTATGTAAGA

AAGCACGTGGAACGTGATTCATGCAACAGAAAAATTGTGATTAATACTTATGAGGGTAAACACAATCATGAACAACCACCCCCCAGAA

GGAAACGTCACCAGATACAGCTTGTGGATGATGAAGAAGATGAAGACGAAGATGAAGATGATGGCCTAATGACTTTTCAATTTGCTGC

GACTGGGAATTTTCTGAATAACCCAAACCCTGCAGAAACTGATCAAGTTCACACACTTCAACTTCGTAATGACATGAATCCTGATCAA

TTTGCCAATGGGTTTCTGAGTCCCAATAACCATTTTGGAAGTTTCAACAATAATATAAACATGAATATTGGGTCTTCTTCCTACACCC

CCCAAATGCATTATTATTCTTCCTTGAATAATACTAAAGCCATGCCTCAAAGCTCCTATGGACTCAACTTTGGCAGTGATGCTGCCCC

TCAACCTGGGCCTTCCGGGGTACCAGGTGCAGGAGATAATTAG 

>Glyma10g37460.1  

ATGGCTGAGGACTGGGATCTCTTTGCCATCGTGAGAAGCTGCCAATCAGCCACCACAACAATTCCACAAACCACCACCAATAATACTT

CCTCTTCCTTAGTTACTTCCACTATCAAGGAAGAAATATATGATGCATTTTCCTCTCCCAATATAGTGCCACCCAATACCAATGAGTT

TCAAGAGCTACACCAATTGTTCACACCCTTTAACCCCACCAACAACACTAGTGCTCCGGGCATCAATCCCAATTCCCCTTATTTTGCA

GAACAAGAAAGCCAGCAAATCAGTGAACACCTTCATATTTGGCCTCATTTTCAACAGATCAATCAACTACAGGCACTTCAGAAACACG

AATTTCGACTACCCCAGAACATTTCTCCCACAGTTTCACCAAACGCACAACCTCAAACACCCAAATCAAGAAAAAGAAAAAGCCAACA

GAAGAAGATGGTGTGCCATGTAACCGCAGATAACCTCTCAGCAGATTTGTGGGCATGGCGAAAATACGGACAAAAACCAATTAAGGGT

TCTCCATATCCAAGGAATTACTATAGGTGCAGCAGTTCCAAAGGTTGTATGGCTCGAAAACAAGTCGAACGGAGTAACACTGAACCCG

ACATGTTCGTCGTTACGTACACCGGAGACCACTCGCATCCCCGGCCAACTCACCGGAACTCGCTCGCCGGAAGTACCCGGAGTAAGAC

TCTGGTAACCAATCCGCCACCGTCACCTGGGTCACTCTCCTGCTTCCAAGCCACCCCTTTTTCTTCTTCTTCTTCATCGCCACCACAC

TCTCCAACGTCGCCGGAGGAAGATCCACGGAAACCGCCGATTTAG 

>Glyma11g02360.1  

ATGGATTGGGATTTACAAGCTATTGTGGGATGCACCAAAGCCCCTGCAGCCACCGTGATGGACAACTCGCATCTCATGTTTTTTCAAC

ATTTATGTCCTGAAGAACAAGATGACCTACTTTTCAATTTTCAGGAATTCTCGGAAACCACAACGGTGGTTGATGAGTTAGAAGAGCT

TTACAAACCTTTCTACCCTCCTCATGTTCATGTTGATAATAACAACCCTCTTCCCATCGTTGCAAATTCCCTACCTATCCCCGATGAA

GAAGTCAAAGAACTCAAACCATCACACAAAGCAGCATCTAGATGTAAAAAAAGCAAGAAGCAGCAGAAGAATAAGAGGGTGGTGACAG

CAGCAGATGGTGTTTCGGACCCATGGGCATGGCGTAAATATGGGCAGAAACCAATAAAGGGGTCAGCTTATCCTCGTAGCTATTATAG

ATGCAGCAGCTCCAAAGGGTGTTTGGCTAGGAAACACGTGGAACGGAGCCAGTTGGATCCTGGAGTTTTGATAGCTATCGAAGATGAG

CATGAACAAATTAAGGAGCTTAAGAAAGAGGAAGATTTTGTAGAAGCTGATGGTTGGTTTCCAAGCATCGAAGTTGAGGAACTAAAAG

GACTTGCATTAGATGACCGTGGCTTCCTGGATAGTACTTGGCTTGCCATTTTTCTTTTTCTATTTCAATATATGGCACAGACATTAAT

GGAGATCCTCGATCTGATCCCTCCCCCAAAGTTTCCCTACCTTTTTTTTATTTCAAAGCTTGTTTGTTTTGTCTATAGTAAATCTTTC

GTTCTTCGCTTCTAA 

>Glyma11g05650.1  

ATGGCCGTCGACCTCATGATGGGATATCGAAACCACAATTTCGCCCAAGAGAATGCCGTTCGTGAAGCTGCGTCGGGGCTAGAGAGCG

TCGAGAAACTCATCAAGTTGCTGTCGCAGACCCAACAACAATTCCAGACAACATCTAATTCAACCTCAAACTCAAAGTCTTCCATGGC

AAACATCGACACCGACTACAGAGCTGTCGCTGACGTGGCCGTCTCTAAGTTCAAGAAGGTCATTTCGCTTCTGGGCAGCAGCAGAACC

GGTCACGCGCGTTTCAGAAGAGCCCCTGTTGCTCCCCCTCCTCCACCTGCGGAACCCAGAGTCTACCGTGCTACGCCGGTGCAGCAGA

TCCCGCCACCCACCCTTCACACTCACGCTGTTGTCACTGACCACTCCTTGGTCCCCAAAATTGAGAGAAAGGACTCTTCCAAGACCAT

TAATTTCTCCTATTCAAACTCGTTCGTCTCCTCCCTCACCGCCGGCGACACCGACACTAAACAACCGTGCTCGTCGTCGCCGTCCACG

GCTTTTCAGATCACGAATCTCTCTCAGGTATCCTCCGGGGGAAAGCCTCCACTTTCGTCCTCTTCGTTGAAGAGGAAGTGTAGTTCTG

AGAACTTGGGCTCTGCCAAGTGTGGCAGTTCCTCTAGCCGATGCCATTGTTCAAAGAAGAGCAGAAAAATGAGGCAGAAGAGGGTGGT

GAGGGTACCAGCTATAAGCTTGAAGATGGCTGATATTCCACCCGATGATTACTCTTGGAGGAAATACGGACAGAAACCCATTAAAGGA

TCCCCTCATCCAAGAGGTTATTACAAGTGTAGCAGTGTTAGAGGGTGTCCAGCGCGCAAGCATGTAGAGAGGGCCCTTGATGATCCAT 

CTATGTTGGTAGTTACCTATGAAGGAGAGCACAATCACACTCTCTCTGCGGCAGAAGCTACTAATCTCATCCTAGAATCCTCTTAA 

>Glyma11g29720.1  

ATGACCACTTCTTTCTCTGACCTTCTTTCTTCTCCCACCTCCAATCACCACAATCTCGGAGGCTTCGAAAGACCTCATCATGAGTCCT

ACTCGTCGGATCAAACAGGTTCTTCAGGCGGTGTGCCAAAATTCAAGTCCACACCCCCTCCTTCTCTCCCTCTTAGCCATAATCATCC

TCAAACACCAATATTTTCTCCTTCTTCTTACTTTAACATCCCTCATGGGTTAAGCCTCGCTGAACTTCTTGACTCCCCCGTTCTCCTT

AACTCTTCCAACGTTCTGCCATCTCCAACAGCTGGATCATTTGGTGGTCAAGGCTTCAATTGGAAGAGCAGTTATGGGGAAAGCCAGC

AGCATATCAAAGAAGAAGACAAAAGCTTCTCTAGTTTCTCCTTCCCAACACAAACACACCCTCCTCTTCCATCTTCAACTGGATTTCA

ATCTTCAACCGGCATAGTTCAAACCGGATGGAGTTTTCCAGAAACTGCTAAACAGGATGGTTTTGCTTCAAGAATAAGTATGAGCATG
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GTGAAAACTGAAACCACTTCTGCCATGCAGAGTTTGACCCCTGAGAATAATAACCACAGGAATGGTTTTCAATCAGATCATAAAAACT

ACCAACCACAACAAGTTCAGACCTTGAGCAGAAGATCAGATGATGGGTACAATTGGAGGAAATATGGGCAAAAGCAAGTGAAAGGAAG

TGAAAATCCAAGAAGCTACTACAAGTGCACATACCCCAATTGTCCAACAAAGAAAAAAGTTGAGAAATCCTTAGATGGACAAATTACC

GAGATAGTTTACAAAGGCACTCATAACCATCCCAAGCCTCAAGCTGCCAAGAGGAACTCATTGTCTGCCTCATCATCACTTGCAATTC 

CTCATTCAAATCATGGCAGCAATGAACTACCACATCATCAAATGGATTCGGTTGCCACTCCTGAAAATTCATCAATTTCAATGGATGA

TGATGATTTTGATCATACTAAATCAGGAGGAGATGAGTTTGATAATGATGAACCTGATGCCAAAAGATGGAGAATAGAAGGTGAAAAT

GAGGGTATATCAGCTGTAGGAAGTAGAACAGTGAGAGAACCCAGAGTTGTGGTTCAGACAACCAGTGACATCGATATTCTAGATGATG

GATACAGGTGGAGGAAATATGGACAGAAAGTGGTCAAGGGAAATCCAAATCCAAGGAGTTACTACAAGTGCACATTCCCAGGATGTCC

AGTGAGGAAGCACGTAGAGAGAGCCTCACAAGACCTAAGGGCAGTGATCACAACCTATGAGGGAAAACACAACCATGACGTGCCTGCA

GCACGTGGCAGTGGCAACAACTCTATCAGTAGATCATTGCCAATAATAACCAATACAACAAACAACACCACTAGTGTAGCAACTTCTA

TCAGCACTAATAACAATTCTCTTCAGAGTCTTAGACCACCAGCTCCACCAGAAAGGCCATCATTATCACACTTCAACCCTAATATGCA

GCACAGTTCAGGAAGCTTTGGATTCTCAGGGTTTGGAAATCCATTAATGGGGTCTTACATGAATCAACAATCTTACAATAATGTTTTC

ACCACCACTAGAGACAAGGAGGAGCCTGGAGATGACTCGTTTCTTGACTCTTTGCTATGTTAA 

>Glyma12g10350.1  

ATGGATTCAGATCCAATTGGGAGCTTCTTCCTCCATAAGCCAATTGTTCTCAACTCTTTCTCAGCTGAAGACACAAACAACCACAACC

CCGAGTGGAAAAAACTCAGTCTTCACAACAACAACATGGATGCCACAGTTACCACAAAAGACTACACCATCCCCTTCCGAATCAACCT

TAGCTGTTCTTCTGCAGACAATCATGATGATGTCTCTTCACCAACATCTCTCCGTAGCAGAACCGAGATGGACTTCTTCTCCAACAAG

AACAGTACCAAAGATGATGACAACAACATCGTTGCTGCGGCTGGTTCTGCCTCTCTCCCCGACAATGATCATCATTCCATCTCTCCAC

CCACGTTGGATTTAAAAGTAAACACTTGTCTGAATCTTCTTACTACCAATGCTAGTAGCGATCAATCTATGGTGGAAGATGAGATATC

ACCCAATTCAGAAGACAAAGAAACTAAGAAAGAGATGGCTGATCTTCAAGGTGATCTTGAGAGAATCAAAAGGGAGAATCAAAAGTTG

AGGGACACGCTTGATGAGGTTAACACCAACTACAACGCGCTTCAGATGCACTTTATGAATATGATGCAGGAGCGGAAGGGCGAGGAAG

GTGAAGATCAGCAAGAAGTGTCTGATGGCAAGGTTAAAGAGAAGAAGCAGGGTCAGAGTGGTGGTGGGGTATTGGTGTCAAGGCAGTT

TATGGATCTTGGGTTGGCTAGCGCTGATATTGAACCCTCATCTTCATCAGGGGGAATAAGAAAAGAGAAGGAGTATGATAGAGGGATT

GAGAGCGAAGATAGTCCTTCAGGGCATGCTGATAAAGTTCCAAGGTTCAGTAGTCCTTCAAAGAATAATAATGTTGATCAGGCTGAGG 

CTGAGGCTACTATGAGGAAGGCAAGAGTTTCTGTTAGAGCTCGATCCGAAGCACCCATGATTACTGATGGGTGTCAATGGAGAAAGTA

CGGGCAGAAGATGGCCAAAGGAAACCCATGTCCTAGAGCTTATTATAGATGTACCATGGCTGCTGGTTGCCCAGTTAGAAAACAGGTA

CAAAGGTGTGCTGAAGACCGAACAGTCCTTATCACAACCTATGAAGGAAATCACAACCATCCTTTGCCTCCAACAGCAATGGCAATGG

CACAAACCACATCCTCAGCAGCAAGAATGTTGCTTTCTGGATCCATGTCAAGTGCTGACAGCATAATGAATGCAGACTTCCTCACAAG

GACACTCCTTCCTTGCTCTTCAAGCATGGCCACTATCTCAGCATCTGCTCCATTCCCAACAGTTACATTAGACCTAACTCATTCTCCA

AACCCTCTACAGTTCCCAAGGCAGCAGCATCCAAACCAGTTGCAAATTGGTGTCCCTCAGAATTTTGCAAACTCCCCATCATCTTTAA

TGCCTCAGATATTCGGACAAGCACTTTACAACCAATCAAAGTTTTCTGGCCTACAAATGTCATCACATGATACAGCAGACCCTTCTTC

ACAATTTGTTGGTGCTGCCATTGCTACTGATCCCAATTTCACTTCAGCATTGGCAGCTGCTATCACTTCCATCATTGGTGGTGCTCAG

CAACAACACAGCAACATTAATAATAATAGTAACAATAATGTCAACATGACAGCCAACATCAACAATGGCAATGGCAACAGCAATGGCA

ACGGAAAGCAATAA 

>Glyma12g23950.1  

ATGGAAGAGGATGAAGAGACGCAGCAACGAGTCACTGACTCGTCCCTCTCCACCGAGTCACGCACTTCCACTCCTTCTGATGGAGCGC

CACCCAACTCGGAAACCCTAGTTCACCGCTCCTCGCTTCCGCATGACCTTGCCACTCATATGCAGGGCAGCTCTACCGCACATAAAGG

TGGAAAAGCTGAGAGTAAGGTGTCAGCTCAGCCTCCTGATGAGGAAACTATTGAAAAAGATGCAGTTGAGGCACCTCAAAAACAGACA

GAAAATCAACTTCAGTCTGTTTGTTCAACTTCATTATCTGAACTATCACCAACTTCTGTTTCACATTCTTTATCATCTGCCCTTAGTC

CCACTGTATCACAACAGAGACCATCTCCTCCCAAGGCTAATAGTGTACAAGTGTCGAAAGGAGACAAAGGAACACCTTCTGATGGTAC

AACCTTATCTTCTGTTTCTGCTGTAAGGGCATCTGCATCTGATGGATACAACTGGCGGAAGTACGGCCAGAAGCAAGTGAAGAATCCT

ATGGGTTCTCGAAGCTATTACAAGTGTACCCATTCAAATTGTTGTGCTAAGAAGATTAAATTTTGTGACCATTCAGGACATGTGATAG

AGATTGTTTATAAAAGTCAACATAATCATGATCCTCCGCATAAAATTGATACCACCAAGGAAAGTAAGCTCCTGCCTTCCAGTGAACC

TAAAGAAGAAAGCAGTGTTCCAAAGCAGTCTACCAAAGTTCTGAATAATTCTGATCCATCATCTTCTCCGAAAGAACCTTTGCAAGAA

GCACCCTGCAATGGTGATAAGAATCTAGAAAACTCATCTAATGTTGAGAATGGTAAAATTATTTTGAAGGAAAAGCATGTCAATGACC 

GAGAGCCAAAAAGAAGATTGAACAATGGTGATTTGGATTCAGCAGTAAAACATGGCAAGAAACCAAAGTTTGTTGTACATGCGACAGA

GGATGTGGGGATATCAGGTGATGGATACCGGTGGCGCAAGTATGGACAAAAGTTGGTGAAGGGAAATCCACATTTCAGAAACTACTAC

AGATGCACTTCTTCTGGATGTCCTGTCCGAAAGCACATTGAGACTGCTGTGGATAATTCAAAAGCTCTCATCATAACATACAAGGGAG

TGCATGATCATGACATGCCTGTACCCAAGAAACGACATGGCCCGCCTAGTGCTTCACTTGTGGCTGCGGCAGCACCTGCTTCAATGAA

CAATGTGCAGTTCAAAAAAACTGGCTTGCTGCAAAGCCAGGAAACTGAAGCTCAATGTTCAGAGGACACAGAAGGAGAATTGATGGGG

GAAGCGATGGACCTTGAGGGTGAGAAAGCAATTGAGTCGGCTCGAACTCTTTTGAGCATAGGTTTTGAAATTAAACCTTGTTGA 

>Glyma12g33990.1  

ATGCATCACCGCAGATTCAGCAAATTAATACATGTGGCTGACCCAGATGAGCCCGAGTCAGGGCCCGAGCCCGCCTCAGAAGCTGGGC

CTGCTTCTCCTTCTTCCGGTGAAGACACTAAAACTGAAGCACCGTCACCCAAGAAAAGGAGGGAGATGAAGAAGAGGGTGGTGACGAT

ACCGATCGGTGACGTGGATGGATCTAAGAGCAAAGGAGAGAATTATCCACCGTCTGATTCATGGGCCTGGAGGAAGTACGGCCAAAAG

CCCATCAAAGGCTCCCCTTACCCAAGGGGATACTACCGATGCAGCAGTTCAAAGGGGTGTCCCGCAAGGAAGCAAGTTGAGCGAAGCC

GTGTGGACCCCACAAAGCTCATAGTCACCTACGCTTATGAACACAACCACTCCCTTCCTTTTCCAAAATCAAATTCTTCCGCCGCTTC

CGCCGCCGTAAGCGACGGCGCAGCCGTCTTGCCGATAGAGTCCGCCGCCAGGTTTCCGCCGGAGGAGGAGATGACGGTGTTCGCGACA

GACTCCGACCTCGAACTCGCCGGCGACGCGGCGGTTCTTCTCAGCCACCACCACCACCACTTCGGCTGGTTCGATGACGTAGCGTCCA

CCGGCGTCCTAGAGAGCCCGATCTGCGGCGAGGTAGATGACGTGGCGGTGCCGATGAGAGAAGAGGACGAGTCGCTCTTCGCCGATCT

CGGCGAGTTGCCGGAGTGCTCGGCAGTTTTCCGGCGGAGGAATATTCCGGCGACCAGCGCGATCCGGTGCGGCGGCATCACAGGATAA 

>Glyma13g00380.1  

ATGACAGTAGATCTGGTAGGTGCTGCCAAGATGGGGATGGAGGAGAATATAGCGATACAAGAAGCTGCTTCCGCTGGGTTGAAGAGTA

TGGAGCATCTGATTCGTGTGCTTTCTTCTCAAATCCCTTCTTCTGCTTCGTCTTCTTCTAACGCACACCACCACCGTCTTAATCTCAA

CCACCTTGACTGCACCGAAATCACCGACTTCACTGTCTCCAAGTTCAAACAAGTCATCAACTTGTTGAATCGCACGGGACACGCTCGC

TTTCGTAGCGCACCTTCTCATCCTTCTCCTTCTACTTCTCTTCCTTCTCAACCTCAACCTCAACCACAACCACAACCATATGCACTGA

CTCTTGATTTCGCAAAACCTGTTATGCTTAAGTCAAATCCCAACCCTAACCCTTCTTCTACCGATTTGTCGGTTTCTCAATATTCTAA

GACCAAGGACACCACCACCTCTAGTATATCTCCTCCCGTGTCCACCACCACCTCCTCATTCATGTCCTCCATCACCGCCGACGGAAGT

GTCTCCGACGGAAAGATCGGCCCCGCCATCATCGCTGCCGGCAAGCCTCCTCTCTCCTCATCCCACCGGAAAAGGTGTCACGACGCCA

CCCTCTCTGCCGGAAAAGCCTCTTCCTCCGCTCACTGCCATTGCTCCAAGAGAAGAAAATCTCGTGTGAAACGAATGATACGTGTGCC

GGCGATAAGTTCGAAGATTGCCGATATCCCAGTGGACGAGTACTCATGGCGAAAGTATGGTCAAAAACCAATCAAAGGTTCACCTTAC

CCGCGAGGGTATTACAAGTGCAGTAGCGTGAGAGGGTGTCCGGCGAGGAAGCACGTTGAGCGAGCCCAGGATGACCCCAACATGCTCA 

TCGTTACCTACGAGGGAGAGCACCGTCATCCGCAACCGCGTCTGCCGGAAACTGCTGCCGGCGCCGGCGGGACTTTTGCCGCTCATCC

TGTTTAA 

>Glyma13g17800.1  

ATGGAGGGCAAAATTGCATTGAAAAAATTGCTGGAAGTTCAGGAAAAGGCATACGTTAATGATACAGATGCAATCAACTGGACTGAGG

AACCGTCCATTAAAAATACTCTAGGATCTAGTCTTCTCAGTTTGAGTCTGAATAACTTGGAGCCTCCCCAAAATCATGAGCAACAGAA

CCTGAATCAATTGGGCTTGCTGCAAATTGAGTTAGAGGAGGTGAAGAAGGAGAATCAGAATTTAAGGTCAATGCTAAATGAGATCTCT
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GAACACTACGCTGCTCTTCAGAATCAGTTATTGTTGGCGATGCAGCAGAAGAAACTATCTTCATCACCTCGAAATAATGAGGACATGC

AGAAGGACAGCCAGCAGAATAACATGGAGAAACCAGCGTTACCCTCCTGCAGGCAGTTCTTAAATACTGGTAAAATCAATAACAGGGT

AATATTACAAGAAGCAAAAATCGTAGAAGAGCAAGCATTTGAGGCTTCTTGCAAGAAAGCTAGAGTGTCCGTAAGAGCGCGATCAGAA

TCATCTTTGATGGGTGATGGGTGTCAATGGAGAAAATATGGACAAAAGATATCAAAGGGCAATCCTTGTCCTCGGGCCTATTATCGCT

GCAACATGGGAACTGCATGTCCAGTTCGCAAGCAGGTTCAAAGGTGTGCTGAAGATGAGAGTGTTGTCATCACAACCTATGAGGGGAA

TCATAATCATTCACTCCCACCAGCAGCCAGGTCCATGGCGTGCACAACATCAGCAGCACTGAAAATGTTCCTTTCTGGCTCAACCACT

AGTTCACATGGAAGCACTTATTCTTATTCAAATTCAGACCTCTTCTCTCCACTATGCACTTCTACCTACTATCCATCTGCAGCACCAT 

CATGTCCAACTATAACTTTGGACTTAACCCAAACCTCTAAGAACAACATGAAATTCCCAAGTGCTATTTCTTCAAACCATTTGCAACC

TTTTCCACTTTCATTGCATGGTCAACCTCAACAATCTGAGGGAATATTACCTTCAGAGAAAAACCTTGCCTTGGTGGATGTTGTCAGT

GCTGCCATAACCAACGATCCTTCTCTTAAGGCAGCATTAGAAGCAGCTGTTTCCTCAATCATTGGAGACTCTCAGAAATCACTGCCAA

CTTTTATCACAGCCTCGGCTGTGCAGCACTACGGATCAATTGATTTAGAGTTGATAATAATTGTCAAGAAATTAGTAAATTAA 

>Glyma13g34240.1  

ATGGAAAATCAGCCATCAAATGGAAGAAAGGCAATAGAAGAAGAACTAATCAAAGGGCGTGACATAGCAAACCAGTTACTTGAAATAC

TTGCTCCTAAATCCAATACTACTCAACATAAGGGTGTAGAAGTGGAAGCGTTAGTGTTACCATTTGCTGAAGATCTTGTTCGCAAGGT

TCTCAGATCACTCACAAATACCCTTTTGCTATTGAACACTCATAGTGATCATGTCTCCGATGAGGTTGTTTTGCCTGTCACTATCAAA

GGTGTCTCTTCGTCCGTGAAATGCCAAAAGCCTGAGTATAAGGATGAGTCTTTCAACGCTAAAAGACGAAGTGGGAGCTACAAGAGAA

AATCAAGTGCACCAACATGGGAGAAGAACAGTTCAATTCTGATGGAAGATGGCTATGCATGGAGAAAGTATGGACAAAAAATGACAAT

GAATGCAAAATACCTCAGGAACTACTACAGATGCACTCACAAGTATGATCAGGGTTGTCTAGCAACCAAACAGGTCCAAAGAATTCAA

GAAGATCCTCCGTTGTACCATACAACTTATTATGGCCATCACAATTGCAAAAGCTCTTTAATGTTGGAACCAGCTTCTTCTTCTGACT

CTTCTATGTTTCTTAGTTTCAGTAACACCTTCCCAAACAAAGCAGAATACCCATTTTCATCATCACTTTATTCATCCATGAAACAGGA

GCCTATGGAAGTGATTCATGAAGACCATATTGTTCACAACCAATTACCCTCATCAGATTACCACATGTTATGTGACTATGATCTTGAT

TTTAATTATTCGAGGTATGGTACTATGCTATCCTCCACTGAATCTGTACAATTTGATGAAGTTTGTCGGAGTGATCAGGAATTTGATG

GCTAG 

>Glyma13g34260.1 

ATGGAGAACCAGCTTCCAAATGGCAAAAAGGCAATGGAAGAAGAGTTAATCAAAGGGCATGGCATGGCAAATCAGTTACTTGAAGTAC

TTGTTCAGGATAAATTGAACACTCACCTTGAAGAGGAGGGTAGCTCAAAGTCAGTGTTACCATTTGTTGAAGATCTTGTTCGCAAAGT

GTTGTGTTCATTCACAAATACCCTTTTGATTTTGAACTCCAATAATGATGTTTCCAATGAGGTCGCAGCGTCTATCACTCTCAGAGAT

GTCTCTTCGTCCATTAATTGCCCAAAGCTGCAGTCGGTGGATGAAACTTGCAAGAGTCCCAATATTCTCAACCCTAAAAGTGGAAGCG

GGTGCTACAAAAGAAAATCAATTGCGCCAACTTGGAAAAAGGACAGCTCAATACTGATTGAAGATGGCTATACATGGAGAAAGTACGG

ACAAAAAATGACGTCGCAGTCCAAATACCTCAGGAGCTACTATAGGTGCACTCACAAAAATGATCAGGGATGCCAAGCAATCAAACAA

GTACAGAGAATTCAAGATAACCCTCCATTGTACCGAACAACCTATTATAGCCACCACACTTGTAAAAGCCCTATGAATCCCGAGATCA

TTGTGGAACCTTTTTCTCCCTCTGCCTCTTCCATATTACTTAGCTTCGATAACAACCTTCAGAGCAAACAAGAAAACCCGTTTTCCTC

ATCAATACTTGCATCAACCAAACATGAGCCCCAGGAAGTGATTCACAATGAACATAGTGCTCAAAATAAATTGTCTACATTTGAAAAC

CTCCTATTTTACGATTATGACATTCCTTTTGATTATTCGAGGAATGCCACTTTGCTATCATCGACTGAAGCCGTTCAATTTGAGAATG

TTTATGAGCAGTATGGATTTTGA 

>Glyma13g34280.1 

ATGGAGAATCAGCCTTCAAATGGAAAAAGGGCAATGGAAGAAGAGCTGATCAAAGGGTGTGAGACAGCAAACCAGTTACTTGAAGTAC

TTGTTCATAAATCCAACACTACTCATGAAGATGTAGAACTAGAAGGGTCAGTGCAACCTTTGGTTGAAGATCTTGTGCGCAAGGTGTT

GTGTTCATTCACAAATACCCTTTTGCTATTGAACACTAATAATATTAATGATGTCTCCAAATACACTATCAAAGATGCCCCTTCGTCC

GTGAAATGTCCAGAGACTCAGGGTACGGATGAGGCTTGCAAGAGTTTCTTCCACGCTGAAAAACGAAGAGGGTGCTACAAGAGAAAAT

CAAGTGCACCAACATGGGAGACGAACAGCTCAATTCTGCTGGAAGATGGCTATGCATGGAGAAAATATGGACAAAAGATAACACTGAA

TGCAAAATACCTCAGGAGCTACTACAGATGCACTCACAAGTATGATCAGGGTTGTCCAGCAACCAAACAGGTTCAGAGAACTCAAGAG

GACCCTCCATTGTACCGGACAACATATTATGGACATCACAATTGCAAAAGCTCTTTAAGTCCTGAGATAATGATGGAACCAGCTTTTT

CTTCTGGCTCTTCTATGATCCTTAGCTTCACTAGCACCCTCACAAGCAAAGAAGGATACCCATTTTCATCATCACTTTCTTCATCCAC

AAAACTGGAGCCTATGGAAGTGATTCAGGATGACCATATCGTTCAGAACCAATTATCCTCATCAGATTACCTCCTGTTATCTGACTAT

GGACTTGATTTCAATTATTAG 

>Glyma13g36540.1  

ATGCATCACCGTAGATTCAGCAAATTAATACATGTGGCTGACCCAGATGAGCCTGAGTCCGGGCCCGAGCCCGCCTCAGAAGCTGGGC

CTGCTTCTCCTTCTTCCGGTGAAGACACAAAAACTGAAGCACCGTCACCCAAGAAAAGGAGGGAGATGAAGAAGAGGGTGGTGACGAT

ACCGATCGGTGACGTGGATGGATCTAAGAGCAAAGGAGAAAATTATCCACCGTCGGATTCATGGGCCTGGAGGAAGTACGGCCAAAAG

CCCATCAAAGGCTCCCCTTACCCAAGGGGATATTACCGATGCAGCAGTTCAAAGGGGTGTCCCGCAAGGAAGCAAGTTGAGCGAAGCC

GTGTGGACCCCACAAAGCTAATAGTCACCTACGCATATGAACACAACCACTCCCTCCCTCTCCCAAAATCAAATTCCTCCGCGGCTTC

CGCCGCTGTAAGCGACGGCGCCACCTCCTCCTCACCGGCAGATTCCGCCGCCAGGTACCCGCCGGAGGAGGAGATGAAGGTGTTCGCG

ACGGACTCAGACCTCGAACTCGCCGGCGACGCGGCGGTTCTGCTCAGCCACCACCACCACCACCACTTCGGGTGGTTCGATGACGTGA

CGTCCACCGGCGTCCTCGAAAGCCCGATCTGCGGCGAGGTGGATGACGTGGCGGTGCCGATGAGGGAGGAGGACGAGTCGCTCTTCGC

CGATCTCGGCGAGTTGCCGGAGTGCTCGGCGGTTTTCCGGCGGATGAATATTCCGGCGACCAGCGCGATCCGGTGCGGCGGCATCACA

GGATAA 

>Glyma13g38630.1  

ATGGCAAGAGGGGGTGGACTCTCCATTGATTCAGATCCAATTGGGAGCTTCCTCCCCCACGAGCCAATAGTCTTAAACTCCTTCCCTG

AAGACAACAAAGACAACAACAACAGTCGCCAACAACACAAGTGGAAACTTGGTACAAACATGGATGCCACTGTTAGCAGAAAGAGTTC

TCCATCATCCACTTCTAACACTAACACCACCATCCCCTTCCAAGACCACCTTACCTCTGATGACAAGATGCCTCACCTCGACGAGATG

AACTTCTTCCCCAACAAAAGCAACAAGGATGATGACGATGACAACAACCTTGCCTCTGCCTCCACCTCTGCACCTCCCTCCCTTGACC

ACCTTCATCACACACATGATCATTCCTCCGCTATCTTGGGATTGAAAGTAAACACTGGTTTGAATCTTCTTACTACCAATGCAAGCAG

TGATCAATCTATGGTGGTGGACGATGACATATCCCCTAATTCAGGAGACAAACGAGCTAAGAGTGAGATGGTTGTTCTTCAAGTTGAG

CTTGAGAGAATGAAGGTGGAGAATCATAGGCTGAAGAACATGCTTGATCAGGTTAACAACAATTACAATGCCTTGCAGACGCATTTGG

TGAGTTTGATGAAGGACCAGATGGACAAGGAGGATGATAAACAACAACCGCATCAAGTGTTTGATGGAAAACTAGAAGAGAAGCAAGC

TGGGAATGGTGGTGGAGCCTTGGTGCCAAGACAGTTTATGGATCTTGGATTGGCCACTAATGCTGACACCAATGAAACTTCGCATTCC

CATTCTTCGTCCGTGATAAGAAGTCAGGATTCACCACCAACAAATAATACAGAGGTGGCATCCAAGAAGAATGGGGGTGCTAGTGATG 

AAGGACTAGTGTTTGATCAAGACAAGAAGGAATTTGGTAGGGGAATTGAGAGAGAGGATAGTCCCTCGGATCAAGGGGTAGCTGCTAA

TAACAATGTTCCAAAGTTTAGTCCTCCAAGAAATGTTGATCAAGCTGAGGCCACCATGAGGAAGGCTAGAGTTTCTGTTAGAGCTCGA

TCAGAGGCACCTATGATAACTGATGGGTGTCAATGGCGAAAGTATGGGCAGAAGATGGCCAAAGGAAACCCATGTCCTCGTGCATATT

ATAGATGTACCATGGCAGCAGGTTGCCCAGTGAGAAAACAGGTGCAAAGGTGTGCTGAAGACAGAACAATACTGATCACAACATATGA

AGGGAATCACAACCACCCTTTGCCTCCAGCAGCTATGGCAATGGCACAAACCACTTCCTCGGCAGCAAGAATGCTGCTTTCAGGATCA

ATGTCAAGTGCTGATGGCCTAATGAATGCAAGCTTCCTCACAAGGACACTCCTCCCTTGCTCTTCTAGCATGGCAACTATCTCAGCCT

CAGCTCCATTCCCAACTGTTACATTGGACTTGACTCAGTCTCCAAATCCATTGCAGTTCCCAAAGCAACCAAGCCAATTCCAAATCCC

CTTCCCTGGTGTCCCTCAGAACTTTGCCAATTCACAAGCCTCATTGCTGCCTCAGATATTTGGTCAGGCACTTTATAACCAATCCAAG

TTTTCTGGCCTTCAAATGTCTCAAGATTCAGACCCTTCCCAATTGAGTAATCAATCTCAAAGGCCACCACCACACCTTGCTGACACAG

TTAGTGCTGCCATTGCAGCTGATCCAAACTTCACTGCAGCTTTGGCAGCAGCCATCACTTCCATTATTGGGGGTGCACAGCCAAACAA 
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CAATAGTACTACCAGTACTAATTATAATGGCACCACATCGACCAACACCAGCAATGGCAATATTACATCAAGCAACAACAAATAA 

>Glyma13g44730.1  

ATGGATTATTCATCATGGATGATTAACACTTCCTTGGATCTCAACATTAATCCCCACAGGCTTCATGAAGAACTTCCCAAAAAGGAGG

TGGAAAACAACTTTTTGTCATTGAATTTGGAGGTGAAGAAATCTTCTGTAAAACAAGAGTCTGCTGGTGCCTTGGCGGAGGAGCTGAA

GCGGGTGAGTGCAGAAAACAAGAAGTTAACCGAAATGCTCACAGAGATGTGTGAGAATTACAACACTTTGCGAGGCAATTTGATGGAA

TACATGAGGAAGAATCCGGATAAGGAGCACAGCTCATCAAAGAAAAGGAAGTCTGAAAGCAACAACAATAGTATTCCAATGGGAGTCA

ACGGAACCTCTGAAAGCAGCTCAACTGATGAAGAATCCTGCAAGAAACAAAAGGAAGACATCAAGACTAAAATTTCAAGAGTTTATAT

GAGGACAGAAGCATCTGATAAAAGCCTTATTGTGAAAGATGGATATCAATGGAGGAAATATGGACAAAAGGTGACCAGGGATAACCCT

TCTCCAAGAGCATATTTCAAGTGCTCTTTTGCTCCAAGCTGCCCGGTCAAAAAGAAGGTGCAAAGAAGTGTGGATGATCAATCTGTTC

TGGTTGCAACTTATGAAGGAGAGCACAATCATCCTCACCCTTCTCAAATGGAGGTAACAACAGGCTCCAACCGTTGTATGACTCTTGG

TTCAGTACCATGTTCAGCGTCTCTTAGCTCTTCCCCACCAACAGCTACCCTTGACTGGACAAAATCCAAGTCCAGCAGTGAGTCTAAG

AATACAAGTCCCAAAACCGAATCACCAGAAGTCCCGCAGGTTTTGGTAGAGCAGATGGCTACTTCCTTGACCAAGGATCCTAATTTCA 

GAGCAGCACTAGTTGCTGCCATCTCAGGAAAAATGTTGCACAATAATTAA 

>Glyma14g01010.1  

ATGGTTTCTACAGACAAAAGTGCGGATCAAAATATCCCTTCTGATGAATTGCAGCAGAGAGTGAGTCCTGATAGTGATACTACATTGT

CACAAGGTCATGATACTAAAAATGATCTGTCCAAACCAGAAGAAGCAACAAGTATTCTTTCTATTGTAGTTAAAAATGAAGAAGGGAA

GGATTCTGATGCTACTGCTTGTGCCTTGGAATCAGATCAAGAAGGAAGCACATGCTCTTTGCCACTTGGGAAACCTTTGCAAAGCCCT

GATACTCTTTCACACGAATTTCCTCGATTGCAGTCCAGTCAGGAATGTCCCTCTATAATACGTGAAAAGGTATCAAAAGATGGCTATA

ACTGGCGAAAATATGGTCAGAAACATGTTAAGGGGAATGAATTTATAAGGAGCTATTACAAGTGTACACATCCAAACTGCCAGGCAAA

AAAGCAATTGCAGCAGTCAAATAATGGGCATATCACGGACTCCATTTGTATCGGTCAGCATAATCATCCCAGACCTCAATTGAACTCC

ACAGTATCAGTTGAGTGTGTTCTGCCTGTTGTTGAACAAGCACCACACAAACCCTCTCTAGCCAATGTGGAAGATCTTAATGTATTTT

TTGACATCATACATGAAGACAAAGCATCCGTTGAGCATGGATGTATGCCTCAACAGATCAAGCCTTTACAATCCTTTCCTCCTGCAAA

AGTTTCCCCAGTTAATGAGTTGAAAGCTGCACATTTACAATTGACTAAGGCAAAGAATCAGGTTCATGATAACAAGGAACCTGAGTCA

AAGCGGCTGAAGAAAGACAATAGTAATGCTGATGTCGCTAGAGTTGACATGTCAACACGGGAATCTCGTGTTGTTGTTGTTCAGACTT 

CAAGTGAGGTTGATCTGGTAAATGATGGGTATCGCTGGCGCAAATATGGGCAGAAGCTAGTTAAAGGGAATACAAACCCAAGAAGTTA

TTATCGATGCTCGAATCCTGGATGCCCTGTCAAAAAGCATGTGGAAAGGGCCTCTTATGATTCAAAAACTGTAATAACTACCTATGAG

GGACAGCATGATCATGAAATTCCCCCTGGAAGGACTGTCACTCAGAATGCAGCTACAAATACTCGCACAACGGCCACTAATGGCAAGG

CAGGAACCAAATCTGAGGGTAATACTGATGATACAGGGGAGCGAAGCGGCTTGGGCTTAACAAGTAGATTAACAGAGCAACAAACTGG

CAAGTCGACTACTAAGTCAAAGGCTGGTGATATGGTTGAGTTTCGTGTGATCAGGCTTTCTAATGAGGGTCCTGAAATTAAATTAAGT

GAGCAACAACAACAAAAGGATAACTCAGCTACTAAAGATGATTCTGTCAGCAATGACGTTATATGCCATTCAAGTTCTGGAGTTCTGT

GTAGATCAAATGAACAGCTGAAAGGTGAGGTAAAACCTATATCAGAAGGAAGTAAGGATTGCCTTAAGGTGGTTGCCGTTCATGATAC

TCCTAGTACAGAAAGTGAATTTAACAAGCAATCCGCAGCTGATGCTGAACCGGTCCAAAGCTAA 

>Glyma14g01980.1  

ATGGACGGCACCACCAACTCCGGCGAACCCCGCTCCAGTTCGGTGCTCCAAAATACTGGGGCATCCGAGGATCCGAATCGAAGCGGGT

CGGGTCAGAATTCGATGGCGAGGTACAAGCTGATGTCACCGGCGAAGCTTCCGATCTCGAGGTCGCCGTGCATCACGATTCCTCCGGG

GCTCAGTCCGACGTCGTTTCTGGAATCCCCGGTTCTTCTTTCCAACATGAAGGTGGAGGCTTCACCAACTACAGGGTCCCTCCGTAAG

CTCCAACAAACAATGCATGGTTCTATGGCCTCTGCTGCATTTCCAGTAACCACTGCCTGCTTCGATACCAATACTGTTGATGACAGAA

AATCAAGTTTCTTTGAGTTCAAACCACTCAGCAGATCTAATATGGTTCCTGCAGACTTCAACAACCATGTAAGTAAACAATCTACTCA

AGTAGAAGGTCCAGGAAAAACTCAATCATTTGCTTCCTCACCATTAGTGGAAAGTGAGATAGCAGTTCCTTCTAATGAATTAAGCCTA

TCATCACCTGTACAAAAGGTTAGTTCTAGTGCTAGTGCTCCTGTTGATGTTGACTTGGATGACATTAACCACAAAGGCAACACAGCTA

CTGGGCTTCAAGCATCACATGTTGAGGTTAGAGGCAGTGGACTTTCAGTTGCAGCTGAGAAAACATCTGATGATGGATACAATTGGCG

AAAATACGGGCAAAAGCTTGTTAAAGGAAGTGAATTTCCTCGCAGTTATTACAAATGTACACATCCCAACTGTGAAGTGAAAAAACTT

TTTGAGCGCTCTCATGATGGTCAAATCACTGAGATAGTTTACAAGGGAACACATGATCATCCTAAACCTCAACCAAGCTGCCGATACT 

CTACCGGTACTGTTATGTCTATTCAAGGAGAGAGATCTGATAAGGCTTCTATGGCTGGCCGAGATGACAAAGCAACTGCTATGTATGG

TCAGGTGTCTCATGCTGCTGAGCCCAACAGTACTCCAGAGTCATCACCTGTTGCAACAAATGATGATGGTTTAGAGGGTGTTGCCGGG

TTTGTGTCAAATAGGACTAATGAAGAGGTTGATAATGACGATCCCTTCTCAAAGCGAAGAAAAATGGAACTTGGAAATGTTGACATCA

CTCCAGTAGTTAAGCCTATCCGGGAACCACGGGTTGTCGTACAAACTTTGAGTGAGGTTGACATATTGGATGATGGGTACCGCTGGCG

TAAGTATGGCCAAAAGGTTGTGAGAGGCAATCCTAACCCAAGGAGCTATTACAAATGCACAAATGCTGGTTGCCCTGTCAGAAAACAT

GTGGAGAGGGCATCTCATGATCCAAAAGCAGTGATAACCACATATGAGGGTAAACACAATCATGATGTACCAGCTGCAAGGAATAGCA

GCCATGACATGGCAGTACCAGCAGCTGCAGCAGGTGGACAGACAAGAACTAAGTTAGAAGAAAGTGATACCATTAGCCTTGACCTTGG

AATGGGAATTAGCTCAGCTGCTGAACATAGGTCAAATGGGCAAGGGAAAATGCTGCATTCAGAGTTTGGGGACACACAAACTCATACT

AGCAGTTCCAACTTCAAGTTTGTTCATACTACCTCAGCTCCAGTATACTTTGGTGTTCTACATAACAGCTCAAATCCCTTTGGTTCTA

GAGACAATAGGAGTGATGGTCCATCTTTAAACCGTTCCTCATATCCATGCCCACAGAGCATGGGAAGAATACTAATGGGTCCATGA 

>Glyma14g03280.1  

ATGGAGAATGAGAAGGACCGTTTTTATGATCCCTTTCATTACAACCACCACCATGATCAGCAACTCAACCACTCATCATCAAGCTTTC

CATTCTTTAGGGACAACAACAACAACTCAGCACCAATTGGCTCACAATTAAACTTTCAAGGGTTTGATGATCATAATAACCCTTCTTC

TCATCATCACACCACTTTCACTGACTGCTTACATGGTTCCATGGATTACAACACCCTCTCAAGAGCCTTTGACATGTCTTGTTCATCT

TCTGAAGTGATCTCCTCCAATATTGTTGAAAACCCCAAGAAGCCTAGTGCAGGAGGAGACTCTGTGGGGGTCAGTGGGAACCAACAAT

CAACACCTAATTCATCTGTGTCTTCATCATCCAATGAAGCTGAAGCAATCATAGAAGAAGACTCAACCAAGAGCCAGAAAGATAAGCA

GCCAAAAGGGTGTGAAGAAGGAGATGAAAAGTCTAAGAAAGAGCGTTTCAGGAACAAACCCAAAAAGAAAGAGAAAAAGCCAAGAGAG

CCTCGCTTTTCCTTCTTGACTAAAAGTGAGATCGATCACCTTGAAGATGGATACAGATGGAGAAAATATGGACAGAAAGCGGTCAAGA

ATAGTCCATACCCAAGGAGCTATTATAGATGCACGAGTCAGAAGTGCGGTGTAAAGAAAAGGGTGGAGAGATCATTCCAGGACCCAAC

AATCGTGATCACAACATATGAAGGGCAACACAACCATCACTGTCCAGCAACACTAAGGGGCAGTGCTGCAAGCATGTTGTCATCACCT

TCCTTTTTTGGTTCCTCTTATATGGCGTCAAGCTTACCCCAAGATTTTCTTGCTCAGTTGCTTCCAAGTTATAGCCAAAATGATCACC 

AAAATCCAATGTTTAACCAAAACCTTTCCCATAATCTCCATCCCCAGCCTCAACAGCAGCAGCAGTTCCAACTCTCTCGTGACTATGG

TTTGTTGCAAGACCTACTACCATCATTCCCTGGCAAACAAGTGCCATGA 

>Glyma14g11440.1  

ATGCATGATGATCTTGAGTCGGTTGCTTCTGAGAATGTCTTAAACCAAGTTCATCAGGCCAGTAATTTAGGTGAGTTTGGAGGAGGAA

GCAGTCACTTTGAAGGGTCTTCTAGCATTGTTCCTCATGAGATGATGGAAGTGTGTTTTATTTGTAGTTTGAGATGTCTATATAGTCA

TTTTCAAATGACTAAATGTATGTTTAGGTTAAAACGAAGTTGTAAAGAGAGAGTTGCATTCAAAACAATGTCAGAGATTGAAGTACTT

GACGATGGCTACAGATGGAGGAAGTACGGAAAGAAAATGGTGAAAAAATGCCCAAATCCAAGGAATAACTACAGGTGTTCAGTGGATG

GATGCACTGTGAAAAAGAGAGTGGAGAGAGACAAGGATGACCCAAGGTATGTAATAACAACCTACGAAGGCAACCACACTCATCCAAC

TTCTTCCTAG 

>Glyma14g11920.1  

ATGGTCGTTCAACTCTTCAACACGGCAATCATAATGGATGAAAAGGTGGAAACTCTTAAAGCTGAGTTACAACGAGTGAGAGAGGAGA

ACAACACTCTAAGACTGATGCTTGAAGTTCTAAACAGCAAGTGCACAAAGCTTGAGATCCATCTTCAAGAGATAAACAAGGCACAACA

CAAGGGCATGAGTTCAAATCAAATAGGGTCAGTAACAGTACCACCTATGTTTGATACAAACAAGAGACCGAGACTAGAGCTTCCCACA

GCAAAAAAGCCATTACAAATCTTTGTCAGAACACACCCCAAGGATGATAGTTTGATAGTAAAAGATGGCTATCAGTGGAGGAAGTATG



85 

 

GGCAGAAGGTTACCAAAGACAATGCTTCACCAAGAGCTTATTTCAGGTGCTCCATGGCTCCCATGTGCCCAGTCAAAAAGAAGGTGCA

AAGATGCTTACATGATAAGTCAATCGTTGTTGCAACTTATGATGGAGAGCACAACCATGCGGCCATTCATGAGTCATCTTCATCCACA

TCTAAAGGCTCATCACCAGTGGTTAATAACTTACCTCTGATGACAAGCATATTAAATGACAAAGAACCCATGAACATTGGCTTGGCTC

TTTCAGGGTGGTCTCAAACAGATCATAGGAGACATTGTGAAGATGCCATGCAACAGAATAATAATAATGGTGGTAGCAACATCAGAAT

TGAAGAATATGTAAGTTCTCTAATAAAAAATCCTGACTTCTCCATGTCATTAGCTGAAGCAGTTGTCCGCACCATCACTGGCCAGCAA

AAGCAACAAGATATAAACCTTAATTTGGATCTTCCTGAAGAGTGA 

>Glyma14g11960.1  

ATGGAATACGTGGATACTTCACTCAATCTTAACGTTGATCCTTCTTCTATGCACATGGTTCTGGGTGATGGAGTTTTGGTGGAAGAGT

TGCGTCGTCTAAGTTGTGAGAACAAGAGGTTGACCGGGATGTTGACCCACTTGTGTGAGAACTACAAGGCTCTGCAAAAGCAACTGAG

CCAATTGATCAACACGAATTTTGAGCAATTAGACCCAATTGAATCACGCAAGAGAAAAGCCGAGAGTGATCAATGGTGTACCAACAAA

TTTATTGGTGTTAATAATGCTGAATGCAGCTCCATCACCGAGGATTCATTCAGAAAGTACAAGGACTTCAACTCCTCCCCTAAGGTTT

CCAAAGTTCTTGTCAAGACTGAAGCATCAAATAATAGCTTATATGTGATGGACGGATATCAATGGAGGAAATATGGTCAGAAGGTCAC

TAGGGATAACCCTTCTCCTAGGGCTTACTTCAGGTGCTCCTCTGCCCCAAGTTGCCCCGTGAAAAAGAAGGTGCAAAGGAGTTTAGAG

GACCCTACAATACTTGTTACAACGTATGAAGGAGAGCATAACCATGGTCATCAAAGAGCTGAAATATCACTTGTCTCAAACCAAAGAG

AAGCCCCTCCAAAAGGGTCAAGTCCTGTTTCCTCACCTACACCCACAATTCGAAGTGCTGCTTGCCCCACCGTAACGTTTGATTTGGT

CAAGTCAGGTTTGGTTGAACTTGAAAGTGCCCAAAAGTCATCTATCCAGCAATTTTTGGTTCAACAAATGGCTACTTCTTTGACAAGG

GATACCAATTTCACAACAGCACTTGCCACTGCCATTTCAGGAAAAATTCTAGAGGCCCAATGGTGA 

>Glyma14g17730.1  

ATGGCATTGGAACTCATGGGGTTCCCAAAACTAGACGAACAAAAGGCCATTCAAGAGGCCGCATCAGAAGGCCTCAAAGGCATGGAGC

ACTTGATCCGAACTCTCTCCCACCAACCCTTTCACTTAAACACCGAACTCACCGATGTTACTGTTTCCAAGTTTAAGAAACTCATTTC

GCTCCTAAACCGAACCGGCCATGCCCGATTCAGACGGGCCCCGGTTCAGTACTCATCTCCACCCGCACCTGTTCACAACGCTAACACT

TCCACCTCATCAATTCAACTCCCTCCTCCGCCGCAAAACCCTAATATTCCCGCGCCGGTGCAGTTTCCTTCTCCTGCGCCGGTGGCCG

TTCACCACGCGCCGGTGACGCTCGATTTCACGAAGCCGCACAACGCGCTTCTGAGCTCCAACGCGAAATCTGTTGAGCTCGAGTTCTC

GAAGGAGACCTTCAGCGTTTCATCGAACTCGTCCTTCATGTCCTCCGCGATCACCGGCGATGGCAGCGTCTCCAACGGGAAGATCTTC

CTGGCGCCGCCGGCGACCTCCGCCCGAAAACCTCCAGCGTTCAAGAAGCGGTGCCACGAACACCGCGAACACTCCGGCGACGTCTCCG

GCAACAGCAAGTGCCACTGCGTTAAGCGAAGGAAAAATAGGGTGAAGAACACAGTGAGAGTGCCGGCGATTAGTTCAAAAATCGCCGA

TATTCCACCCGACGAGTACTCGTGGAGAAAGTACGGTCAGAAACCGATCAAGGGTTCCCCATACCCAAGGGGTTACTACAAGTGCAGC

ACGGTGAGAGGGTGCCCAGCGAGGAAGCACGTGGAGCGCGCACCAGACGATCCGGCGATGCTGATAGTGACGTACGAGGGGGAGCACA 

GGCACGCCGTTCAGGCCGCGATGCAGGAGAACGCAGCCGGGGTGGTGGGGTTGGTGTTCGAGTCAACGTAG 

>Glyma14g36430.1  

ATGAATAACATCATTTGTGCTGAAAGTGAAAGTGAAATTAGTATCTCAGCCAAAAATAAAAGAATGATAATGAAAGAACTTGTTAAGG

GTCAGGAATCTGCTACTCAACTCAAGGTTCTTCTTGAGAAGCCCTTTGGGAGTGAAGGGTCTCTCTCTTGTCAGGAACTCACGGCCAA

TGTCCTCAGATCTTTCACTCAAGCTATTTCTATCATAAACTCTTCTTCTGCAGATGAGGTGGCTCATCGGAGTCTCCTGAATTCCGGC

CAAAATGGGTCGCCGGTGGCCGTTTCCGGCGAGAACAGATCCCAAAAGGGTCGGAGAGGTCGCTACAATAGAAGGAAGAATGCACTTA

CATGGACCATACTCTCATGCACCACTGATGATAATCATGCATGGAGGAAGTATGGACAAAAGAGAATCCTGAATTCTGAATTTCCTAG

GAGTTACTTCAGGTGCAGTCACAAGTATGATCAAGGTTGCCGAGCAATCAAACAGGTGCAGGTGGATCAAGAGAATCCGAATATGTTG

CAAACTACTTACATTGGAATTCACACATGCAATGGCACCCCTATGGCTACACATTCAGCCATAGATCACCACATTAGCTCACCAAACC

TAACTATAAAACAAGAATTTCCCAAAGAAGACACCCATAGTGATGTTGCAGATCATAAGTACTCGGATCCTAACTTATAA 

>Glyma14g36440.1  

ATGAATAACTCCCTTTGTCCTGAAAGTGAAATTAGTATCTCAGCCAAAAAGAACAGAATGATAATGAAAGAACTTGTTAAGGGTCAG

GAATCTGCTACTCAACTCAAGGTTCTTCTTGAGAAGCCCTTTGGGAGTGAAGGGTCTCTCTCTTGTCAGGAACTCACGGCCAATGTC

CTCAGATCTTTCACTCAAGCTATTTCTATCATAAACTCTTCTTCTGCAGATGAGGTGGCTCATCGGAGTCTCCTGAATTCCGGCCAA

AATGGGTCGCCGGTGGCCGTTTCCGGCGAGAACAGATCCCAAAAGGGTGGGAGAGGTCGCTACAATAGAAGGAAAAGTGCGGTGTCA

TGGTCCATACTCTCATGCACCACGGATGATAATCATGTATGGAGGAAGTATGGACAAAAGGGAGTTCTGAATTCTGAATTTCCTAGG

AGTTACTTCAGGTGTGGTCATAAGTATGATCAAGGTTGCCTTGCAAAAAAACAGGTGCAGCGGGATCAAGAGAATTCAAATATGTAC

CGAACTACCTACATTGGAATTCACACATGCAATGCCACCACCAAGGCTACACATTCTGCCACAGATCTTCTGAATTCTGATCATGAC

TCCGAGGATCACCACATTAGCCCTCCAAGCTTAAATATAAAACAAACATTTCCCAAAGAAAACACACCAAGTGATGTTACAGATCAC

ATGTTGAATCCTAGCATGTGGTCAGCTTTGAAGGATTTTGAACCATCCAATAAGCCTACCATTGTGCCCTTAATGATGGAAACTGAT

ACTAATAATGTAGATAATGTGTATTCATCTCAACGTCTGGACATGGATTTTCGGGTGCCATCTGTTCATTTTGGCACTGATTTTCCC

TTTGACGAAGAGGAGACTCTTGCATGTCCCATTGACACCCTAGTCAAAAATCATATTTAA 

>Glyma14g37960.1  

ATGCCTTTCCGAAATTCCAATATGATAGTACAGAAAAAGCTATGGAGAATTGTTGGATTTTTGTCAAGTGTGATTGGACTAATCTGTT

ACGCGTTGAGTTCCTCTTTCAACCACCTATTTGGAGAGTGGAACTTCTTGAAGATCATCCTTTACGCAGTGATAAGTTTCTCTATCAG

CAGCATCATGTTACTTTTGAAAAAATGGAAACTTTCCAAGAGTTTCATGCTAAAAGCTCATGTGGGTGTTCTGGTTTTGTTGATCACT

TCTGTGTACTCTTTTGTATCCGACAAAGCTGTGAATGGAAAACCAGACATGTTAAGTTTGATTTCGTGTTTTGCCTTTGCTTTCATGT

CTCTGTGTCTGTCAAAGCAGATTGACCTTGGGTTTGGAGCAGATCTCCTCAATTTCTTCCTTGGATGCCTAACTGTTCAACTAATGCA

CATCCATTTGATGCTCTCTATTGTTGCAGCCATATTTTGCTATTGTTTCATGTTTTTTCGTTCCAAGTTGGATTCTCAATCACAGATT

GGAACTGTAGAAGTTGAAGACCATGTAAACATAGAAATTGATGCTGAAGATGGAAAAAGAGAGTTTGATGACAACAGAAGTGACTTCC

AAGCTAATCATAGCCACCAACAAGTTCCGTTATTAAGAATGGTGGGTGATGGGTACAATTGGAGAAAATATGAAGATAAAGTAGTGAA

AGGAAGTGCAAACCAGTTAAGTTACTACAAATGCACACAACCCACTTGCTATGTGAAGAAAAAAGTTGAGAGAACTATAGAGGGGGAA

ATTGTTGATATACACTACCAGGGTACTCATACACATTGCGAGCGTATGCATAATATGAAGAGAAACTCTTCATCTGAATATTTATATT 

CAGTGTTACCTTCAGAGCCTGTCACCTTTCCAGATCAATCATTTGCCTCTCAGGGCAATGGAGAATTGGATTATCATGTGCAGCAACA

GAGAACTCCTCAATATCCAAATGAAATATGA 

>Glyma14g38010.1  

ATGGCATCTTCTTCTGGTAGTTTAGACACCTCTGCAAGTGCAAACTCCTTCACCAACTTCACCTTCTCCACACACCCTTTCATGACCA

CTTCTTTCTCTGACCTCCTTGCTTCTCCCTTGGACAACAACAAGCCACCACAGGGTGGTTTGTCTGAGAGAACTGGCTCTGGTGTTCC

CAAATTCAAGTCCACACCACCACCTTCTCTGCCTCTCTCTCCCCCTCCCATTTCTCCTTCTTCTTACTTTGCTATTCCTCCTGGTTTG

AGCCCTGCTGAGCTTCTTGACTCGCCGGTTCTCCTTAATTCTTCCAACATTCTGCCATCTCCAACAACTGGAGCATTTGTTGCTCAGA

GCTTCAATTGGAAGAGCAGTTCAGGGGGGAATCAGCAAATTGTCAAGGAAGAAGACAAAAGCTTCTCAAATTTCTCTTTCCAAACCCG

ATCAGGACCTCCTGCTTCATCCACAGCAACATACCAGTCTTCAAATGTCACAGTTCAAACACAACAGCCATGGAGTTTTCAGGAGGCC

ACGAAACAGGATAATTTTTCCTCAGGAAAGGGTATGATGAAAACTGAAAACTCTTCTTCCATGCAGAGTTTTTCCCCTGAGATTGCTA

GTGTCCAAACTAACCATAGCAATGGGTTTCAATCCGATTATGGCAATTACCCCCCACAATCTCAGACTTTAAGTAGAAGGTCAGATGA

TGGGTACAATTGGAGGAAATATGGTCAAAAACAAGTGAAGGGAAGTGAAAATCCAAGAAGTTATTACAAATGCACATACCCCAATTGC

CCTACAAAGAAGAAGGTTGAGAGGTCTTTAGATGGACAAATTACTGAGATAGTTTATAAGGGTACTCATAACCATCCTAAGCCTCAAA

ATACTAGGAGAAACTCATCAAACTCCTCTTCTCTTGCAATCCCTCATTCAAATTCCATCAGGACTGAAATCCCAGATCAATCCTATGC

CACACATGGAAGTGGACAAATGGATTCAGCTGCCACCCCAGAAAACTCATCAATATCAATTGGAGATGATGATTTTGAGCAGAGTTCC

CAAAAGTGTAAATCAGGAGGGGATGAATATGATGAAGATGAACCTGATGCCAAAAGATGGAAAATTGAAGGTGAAAATGAGGGTATGT

CAGCCCCTGGAAGTAGAACAGTGAGAGAACCTAGAGTTGTAGTTCAGACAACCAGTGACATTGATATCCTTGATGATGGCTATAGGTG
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GAGAAAATACGGGCAGAAAGTAGTGAAGGGCAATCCAAATCCAAGGAGTTACTACAAGTGCACACACCCAGGATGTCCAGTGAGGAAG

CACGTGGAAAGAGCCTCACATGACCTAAGGGCTGTGATCACAACTTATGAGGGAAAGCACAACCATGATGTTCCTGCAGCCCGTGGCA

GTGGCAGCCATTCTGTTAACAGACCAATGCCAAACAATGCTTCAAACCACACCAACACTGCAGCCACTTCCGTAAGGCTCTTGCCAGT

GATCCACCAAAGTGACAATTCCCTTCAGAACCAAAGATCACAAGCACCACCAGAAGGGCAATCACCCTTCACCCTAGAGATGCTACAA

AGTCCAGGAAGTTTTGGATTCTCAGGGTTTGGGAATCCAATGCAATCTTACGTGAACCAGCAGCAACTATCTGACAATGTTTTCTCCT

CCAGGACCAAGGAGGAGCCTAGAGATGACATGTTCCTTGAGTCTCTACTATGCTGA 

>Glyma15g00570.1  

ATGGATTATTCATCATGGATTAACACTTCCTTGGATCTCAACATTAATCTCCATAGGGTTCACGAAGAACTTCCCAAAAAGCAGGTGG

AAAACAATTTTTTCTCATTGGATTTGGAGGTGAAGAAATCTTCTGTAAAACAAGAGTCAGCAGGTGCCTTGGCGGAGGAACTGAAGCG

GGTGAGTGCAGAAAACAAGAAGTTAACCGAAATGCTCACAGAGATGTGTGAGAACTACAACACTTTGCGAAGCAATTTGATGGAATAC

ATGAGGAAGAATCCTGATAAGGAGCTCAGCTCATCAAGGAAAAGGAAGTCTGCAAGCAGCAACAACAATAGTACTATTCCAATGGGAG

TCAACGGAACCTCTGAAAGCAGCTCAACCGATGAGGAATCCTGCAAGAATCCAAAGGAAGACATGAAGACAAAAATTTCAAGAGTTTA

TATGAGGACAGAAGCATCTGATACAAGCCTTATTGTGAAAGATGGATATCAATGGAGGAAATATGGACAAAAGGTGACCAGAGATAAC

CCTTCTCCAAGAGCATATTTCAAGTGCTCTTTTGCTCCAAGCTGCCCGGTCAAAAAGAAGGTGCAAAGAAGTGTGGATGATCAATCTG

TTCTGGTTGCAACTTATGAAGGAGAGCACAATCATACACACCCTTCTCAAATGGAGGTAACAACAGGTTCCAACCGTTCAGTATCATG

TTCAGCGTCTCTTAGCTCTTCCGCACCAACAGTTACCCTTGACTGGACAAAATCCAAGTCCAGCAGTGAGTCTAAGAATGTAAATCCC

AAAACTGAATCACCAGAAGTCCCGCAGGTTTTGGTAGAACAGATGGCTACTTCCTTGACCAAGGATCCTAATTTCAGAGCAGCACTAG 

TTGCCGCCATCTCTGGAAAAATGTTGCACAATAATAATTAA 

>Glyma15g11680.1 

ATGGACAAAGGATGGGGACTCACCCTTGATACCTCTTCCTCTCAATCTCTTCCATTATTCCCTTCCAACGATAATAAGATGTTTCCTC

TCCTCGGATTCCCCGTCAACCTCAGCCGCGCCTCCAAGGAAGACGATGAAAACCGCAAAGTTGTCGGTGAAGTTGACTTCTTCTCTGA

TAGAAACAAACCTACACCTCCACCCTCTCACGACCACAACGTTAAACCCAACATCGTCAAGAAGGAAATCGATGAAACACCTCTTCAC

ATTAATACTGGTTTACAACTCCTTACTGCTAACACCGGGAGTGACCAATCTACCGTGGATGACGGGGTTTCATCTGATGCAGAAAATA

AGCGAGCCAAAACCACTGAGCTTGCACAGTTGCAGGTGGAGCTTCAACGCATGAACTCTGAGAACAAGAAGCTGAAAGAGATGCTCAG

CCATGTGACCGGTAACTACACCGCCTTGCAGATGCATCTTGTCACATTAATGCAACAGAACCAGCAGCGAACAGGAAGCACGGAAAAT

GAGGTTGTTCAGGGAAAGGTAGAGGATAAAAACGTTGGTGTTGGTGGAGGGAAGGTACCAAGACAGTTCCTTGATATAGGTCCCAGTG

GCACAGCAGAAGTAGATGATCAAGTTTCGGATTCTTCTTCTGATGAAAGAACACGATCGAGCACACCTCAGAACCATAACATTGAAGC

TGGAGCTAGAGATGGTGCGAGAAATAACAATGGTAAAAGCCAGTTGGGTAGGGAAGAGAGTCCAGACTCAGAATCACAAGGTTGGAGT

CCCAATAAGCTTCAGAAAATGAACCCTTCCAACCCTATGGATCAATCCACTGCAGAAGCCACAATGAGAAAAGCTCGTGTATCAGTTC 

GTGCCCGATCAGAAGCTCCCATGATCAGTGATGGATGCCAATGGAGAAAATATGGACAAAAAATGGCCAAGGGGAATCCATGCCCTCG

AGCATACTACAGATGCACTATGGCAGTTGGTTGCCCAGTTCGCAAACAAGCTCAACGTTGTACTGATGATAGAACCATTTTGGTTACA

ACATATGAAGGCACGCATAACCATCCACTGCCACCTGCTGCTATGGCCATGGCATCAACCACTACAGCTGCTGCTAGCATGTTGCTTT

CTGGATCAATGTCCAGTGCAGATGGAATAATGAACCCAAATTTGCTAGCTAGAGCAATTCTTCCTTGCTCTACAAGCATGGCAACACT

CTCAGCTTCAGCACCATTCCCCACTGTGACTTTGGACCTCACACACAACCCTAACCCATTGCAATTTCAAAGGCCTGGTGCCCCATTC

CAAGTACCCTTCCTTCAAGCACAGCCTCAGAACTTTGGGTCAGGAGCCGCCCCAATTGCACAAGCACAAGCACTTTATAATCAATCAA

AATTCTCTGGTCTTCAGTTGTCTCAGGATGTAGGATCTTCTCAATTAGCACCACAAGCTCCTAGACCACCCTTACAACCAAGCCAACA

GCCCTCACTTGCTGACACAGTCAGCGCCGCCGCCTCCGCCATCACCGCCGATCCAAACTTCACCGCCGTGCTCGCCGCCGCCATCTCC

TCCATCATAGGCAGTGCTCATAATTCAAACAACAACAACAGCAACAACAACACAAGCCGGACTACCATTAGCAGCTTTTCAGGAAACT

GA 

>Glyma15g14370.1  

ATGGCACCTTCTCCAAGGCCAATTAAGCCTCCTGCTGTGGTTTCACCCAACATTATGCTGAATGCAAACACCTCCAAGGAGTGCCTTG

TGGACACCACAGGAATGCAGATCTCATCTCCACGGAATCCGGGTCTTAAAAGAAGGAAGAACCAGGCTAAAAAGGTTGTTTGTATTCC

TGCACCAGCAGCTACAAACAGCAGACAGACTGGAGAGGTAGTTCCGTCTGATTTGTGGGCTTGGAGAAAATATGGTCAGAAACCCATT

AAAGGTTCACCTTATCCCAGGGGTTACTACAGATGCAGCAGCTCTAAGGGTTGCTCTGCGAGGAAGCAAGTTGAGAGGAGCAGGAATG

ATCCAAACATGTTGGTTATCACATACACATCAGAGCACAACCATCCATGGCCAACTCAAAGAAATGCTCTGGCTGGTTCAACAAGATC

ACAGCCATCCAAGAACAACAACAATGCTGCTTCCAATTCAAAGAATTCAGAAGGCTCAAACCCCCAAAAGGGCACAGCTACAAGAACA

AAGGATGAAGAAGAGAGCAACAATAATAACAATAGTGAGGGAAATGTGTCCCCAGTTATGGCTGGGAACTCATCAAACAGTGTGAAGG

AAGAGAATATGGAAGACATAGAGAGGCATCAGATTGAGATGGATGAGGGAGAGTTTAGTGATGGACTCCCTTATAAGCCTAGTTTGAT

GGATCAGAGTACTAATAACCAACAATCTGAGGACTTCTTTGCTGAGTTGGGAGAAATAGAAGCTGACCCACTTGACCTTTTGTTCACA

CAGGGTTTTGGTGGTGCTGATGATCAAAGGGAATCCAAGTCCTTAGATCCATTTCATCTCTTTGACTGGTCAGGAGACAACAACACCA 

ACACCAACACAAGTAGTTCATTTGAAGAACCTAATAATAAGAGAAGGTTATAA 

>Glyma15g14860.1  

ATGGCGGAGGAGAAAAGAGAAGAGGAAGTAGCGCACCCCAACAACTCATCATCCACCACCATGCCATTTTCCGATGAGATTCCCAACA

ACAACAACTTGATGATGACTTTCCCTTTCCAAGTACCACCCACCATCTTCGACGTCATGATGATGCCTTCGTCTTCTTCTTCCTTCAT

TGACCTGCTCGGCGTGCAGGACTACAACGCGCCGTTATTCGATTGCCTTCCCGGCGGCGGATACCGCCCTGCGCCGTCTCCGGCGAGC

TCCAACGTCCCAGACTCCTCCGAGGTGTTGAACACGCCGGCTGCGTCGCCTAATTTGTCGTCGATTTCGTCGTCGTCGAATGAGGCTA

CGGTCAATAACAACGCCGAACAGAGTTTGAAACCTGGGAATGACCAAGAAGAAGCAGAAGCAGAGGAAGAAGGTGGTAATGGAGGCAG

AGGAGATGACCAAGATCAAGACAAGACTAAGAAACAGCTGAAACCGAAGAAGAAGAACCAAAAGAAGCAAAGAGAACCGAGATTTGCG

TTCATGACAAAGAGCGAGGTTGATCACCTAGACGATGGTTATAAGTGGCGCAAGTACGGCCAAAAAGCTGTGAAGAACAGCCCTTATC

CCAGGAGCTACTACCGTTGCACCAGCGCGGGTTGCGGCGTTAAGAAGCGCGTGGAGCGTTCCTCCGACGACCCTTCCATCGTTGTTAC

AACCTACGAAGGGCAGCACAGGCACCCGTGCCCTGCTTCGGCACGGGCTAGCTTCGGCTTTGTGTCCGAACCCAGCAGCTTCGGATAC

GCCGGTTCGTTTGGTCCCTCACACTTTATGCTGCCACATCAGCACCACCAGCAAGCACAATCTTCGGCTTTGATGTATAATAACTCCA 

CCACCCCTCCTTTGAATGTTGTTAGCTCCAGTAGTACTAGTAACTACATGAACACGACGTCGTTTGGTGGATTTGTTCAGGATCACGC

GAACCGTCATGGTTTTGGGCATGAGGCTTTGTTGAGGGACAATGGGCTTCTTCAGGACATTATTGTGCCAACTCAGGTGAGGAAGGAG

GAGAAGGATTGA 

>Glyma15g18250.1  

ATGATGGCATTGGATATGATAGATGTTGTTCCGAGAACGAGGATGGAGGAAGCTGCTTCCGCTGGATTAAAGAGCATGGAGCATCTCA

TTCGACTCCTTTCTCCAACCTCTTCTAATTCCAATTCTTCTTCTTCTCCTCTTCTCAATACCAATCCCAACAACCTCCACTGCTCCCA

AATCACCGACTTCACCGTCTCCAACTTCAAACAAGTCATCAACCTTCTCAACCGCACCGGCCACGCCCGCTTCCGCCGCTCTCCACCC

CAAGCCCAAGCCCAAGCCCAAACCCAAACCCAAACCCAAACAAGTCTTCAGCCTCAACCAGAAACCCAACAAGGGTTCAGTTTAGATT

TCGTGAAGCCCACCATTCTAAACTCAAAACCCAGCAACAAAGACGAGACTTTGACCCTCTCCACCACCTCCTCCTCCTCCTTCACGTC

CTCCGTCACCAACGACGCCAGCGTCTCCGACGGCAAGATCGGCCCTTTCCTCCCTCCCTCCGCCGCCAAGCCACCTCTCTCCTCCGCC

CACCGGAAAAAGTGCCGCGACGCTGCCGCCGCGCTCTCCACCAAACCCTCCTGCCACTGCTCCAAGAAAAGGAAATCACGCGTGAAAC

GAACGATTCGTGTGCCGGCGGTAAGCTCCAAGATCGCCGATATCCCATCGGACGAGTACTCGTGGAGAAAATACGGTCAAAAACCGAT

CAAGGGTTCACCTTACCCTCGAGGGTACTACAAGTGCAGCACCGTGAGAGGGTGTCCGGCGAGGAAGCACGTGGAGCGAGCGCAAGAT

AACCCCAAGATGCTAATAGTGACTTACGAGGGTGAGCACCGTCACGTTCTTCCGTTAACTGCCGCTGCCGGCGTTAGTTTCGGCCATT 

AA 

>Glyma15g20990.1  
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ATGGAAGATAAAGCTGCGATAAAAGAATTGCTGGAAGACGAGGAAAACCCATATGATAATACTATGGGATCTACTCTTCTAAGCTTGA

GCCTGAATAACTCAGGGCAACCCCTTAACCAAATGGGGATGCTGCGAATCAAGCTTGAGGAAGCAAAGAAAGAGAATGAGATTTTGAA

GGCTATGCTGAATCAGGTTAATCAACACTGCACTGCTCTTCAGAATCGCATACTTTTTGAGATGCAGCAGCATCAACTATTTTCATCA

TCACCTCGCAATGATAATAATAATCATGACTTGCAGGGAAACAAACAAGATGCGGAGAAATTACCAATGCTACACACCCGGCAGTTTT

TGAATATGGGCGAGTCTTCATCAATTTTAGACGGCAACACAAAAGCATGTGCAATAGCAGAAAACGCTGAAAAGAAAATGTTAGGCAA

AAACCTTGCATGTGATGATAATAAGTACAATGTTGAAGGTGAAATCAACAGTCAAATAACATCGCATGAAGCAAAAAGCACAGAAGAT

CAAGTATCTGAGGTTACTTGCAGGAGAGCTAGAGTGTCCATAAGAGCAAGATCAGATTTTTCTTCGATGTTTGATGGGTGTCAATGGA

GAAAGTACGGACAAAAGACAGCGAAAGGCAACCCTTGTCCTCGAGCCTACTACCGTTGTAGCATGGGAACTGCATGTCCGGTTCGTAA

GCAGGTGCAAAGGTGTTTCAAGGATGAGACTGTTCTCATCACAACCTATGAAGGGAACCACAACCATCCCCTCCCACCAGCAGCAAGA

CCTTTGGCAAGCTCAACATCAGCCGCATTGAACATGTTCCTTTCTGGCTCAATCACAAGCTCACATTCCAGCACCATTCTACCTAACT 

CACCCCTATCCACTATTTCCCCAAGTACTGCTGTGGCCACTTTCTCCCAAAATGCAACATGCCCCACAGTAACACTGGACTTAACCCA

GCCAAATAACAACAACTATCTCCAATTCCAAAGTGCCACCACTTCTTCACAAGACCATACACAATCATTTTTCCCTCTGCCATTGCAT

GGAAACCCTCAAAATTATTCTGAGGGGTTGATGCACTTGTGGTCTAAGGTTCCAATTCCAACCATGTTAGCCCCAGAGAAAAACCTTG

CCCTGGTGGATGTTGTCAGTGAGGCCATAAACAAAGATCCTTCTCTCAAGGCAGCATTGTTTTCAGCCATTTCCTCACTCACTGGAGA

TCCTGATCAGAAGGACAACATCAATAACATAAGCCAATTACATAGTAAGAGTAGTGGTGGTTATGACCCTTGTTCTAAGATGCCTGCA

ATACCACCTATTCAGCCTTACACTAAGTTGATTTAG 

>Glyma15g37120.1  

ATGAGCAGAATTGTTCATGAAACCCCTTCGCTAAAAGTCTATTTATTCTTATTTACTGTACAGTCAGTTTCTTCACCTAAATACCCAC

TTGCAGCCAATCGGTACCCTGTCATAGGTTTGACTATGCCAAACTTAGCTCTATGCATAGGGAAAAATGGGAATCAATCCAATGAAGC

ATCATTATCAGAGGAAGGTTTAGTAGAGCCACGGATTGTGATGCAAAGTTTTACAGATTCTGAAATAAATGGAGATGGCTTTCACTGG

AGGAAATATGGGCAGAAGGTGGTGAAGGGAAATCCATATCCCAGAAGTTACTATAGATGTACTAATATCAGATGTAATGTTCGCAAAC

ATGTGGACATCATGCTTGCGGATATCTATGACATTCACGAGATTGTTGGAGTCGCAGGTAACATGAAATCACGTACAAGCATTAATGA

GAGTTGGGTCCCAGCTCTGCAGCACGTTGCTGGGTCAGAAAGCCTGCTTCTCAAAGCAGCAGAGCGTTTCCTACACAGAGACACGGGA

AAGAAAGGAAACAATTATGTTGAACAATTCATTTCAACGTGA 

>Glyma16g02960.1  

ATGGAAGAGAATATGAAGTGTGAACTAGTTGGTCTCATTGATGAGTTAATGCAAGGGAAGGAGCTAGCAAAGCAGCTTTGTGACCATC

TAGTCTCATTATCATCATCATCTTCTCATGAAACAAATGAAGTCCTAATTGAGAAAATACTTTCCACCTATGAGAAAGCACTTGCCAT

GCTGAATTGCAAGGCTAATGTAGGAGAAAGTAAGGCCAACATTAATGGCAGCATGATGGATTCCCCTTGTTCTTTCACAAATGGTAGC

CCCAAAAGTGAGGTCATGGAGCCTGAGATTAAGAACAAAGATGTCTTTAAGAAAAGAAAGACCATGTCAACGTGCACAGAACAAGTGA

AGGTGTGCTTGGGAACGGCGCATGAAGGATCTCTGGATGATGGCTATAGTTGGAGAAAATATGGACAGAAGGATATTCTCGGAGCTAA

GTTTCCAAGAGGATATTACAGATGCACATATAGAAATGTACAAGGATGTCTGGCCACAAAGCAGGTGCAAAAGTCAGATGAAGACCCA

ATGATATGTGAAATAACCTACAAAGGAAGACACACATGCACCCAAGCAAGTCACTTAAACAAAACAGTGATACCCCCATCAAAGACAA

AGGTGAACTTGTTGGGAGAAAATAAGCACCAAACCCATCAAATTAAGAATCAACCACGGCAAGAGAAAATAGAACAACAACCACCAGA

GACATTTTTCACATTTGGATCATCATCAGGTCTTGAAGTTAAAATAGAGGACATCGACCACAAGGAGGGCATATTCCCATCATTTTGC

TTTTCTTCTCCATCAATAGTAGGGTCAGAAAATGGGGACGACAACAACAGCAGCATATTCTCATACACCATGATTGAGAACAACTTAA 

TGGAAAGCTTCTCTCCTGCCTTCATATCTCCAACAACTTCAGATATAGAATCAAACACTTTCTGCCACTGGGGGAGCACTGGACTAGG

CCAAAGTGTGCAAAGCTCAGGGTCTGATATCACTGATATAGTTTCAGCACCAACTTCAGTCACCAATTCACCAATAATGGACCTTGAT

TTCTTTTTCGATAAGATCGATTTCGACACAGATTTCCCTTTGAGCACCATGGAACTTTGCACTTAA 

>Glyma16g03480.1  

ATGCAAAACCCAAATTTGGAACCTCAAGGCTTGCATGATGACATAGACTGGGTTAGCCTTTTCTCTGGCCAGAGCAACTTCCTTGCGG

ATGCCAATGCGATGATGGAATGCGCTTCTTCTTCTTCTTCTTCTTCGTCCTCCTCGTGTGCTTTGATGGCTGAAAAGAGTGATAAAGA

GACAATGAAAGGGGGTAGATTGAGGAAGACAACACGACCCAGGTTTGCGTTTCAGACGAGAAGTGAAGATGATATTTTGGATGATGGT

TATCGTTGGAGGAAGTATGGACAGAAAGCTGTGAAGAACAACATGCATCCCAGCTACTACCGTTGCACGCATCATACATGCAATGTGA

AGAAACAGGTGCAAAGGTTATCCAAAGACACAAGCATCGTGGTGACCACTTACGAGGGAATTCACAATCACCCATGCGAAAAGCTCAT

GGAAACCCTAACGCCCCTTCTGAGGCAAATGCAGTTTCTCTCTAGGTTAGCTTCCAATAATAACGGCGGTCCTTCTTCTCTGCTATAG 

>Glyma16g03570.1  

ATGGAAGCCGATTGGGATCTCCACGCCGTCGTCAGAGGCTGCACCACCACCACTTCCTCCGCCGCCACAACCACCACTAACTCCTCCT

CTGTTTCTTCCTCTGGCTTTGGTGCTTGTAACCCACCTTCAACTTCAAGCTGTTTTTTCTCTGTTTACAACCCTGCTGAACAAGGAGG

CCATGTTTTGTCTCTTTCAGAGAACCCCTTTGAAGCAAGGAGTTCCAATTCCATTGAAGGGCTTCACGAGCTTTGCAAGCCTTTCTTC

CTCAAACCACAGCCTCAGACTCTTCAAACCTCTTCTCCACTCTCTTCCTTTTCTTATTCTTCCACACCCAAATCACCTCACAAACAGC

AAGAACAAAAGCAGTCTCAGCCTCAGTTTCACCATGCCGGTTCTGCCACCACGCCACGATCCAAAAGAAGGAAGAATCAGCTTAAGAA

GGTTTGTCAAGTGGCAGCTGAAAATCTCTCATCAGACATATGGGCTTGGAGGAAATATGGCCAGAAACCCATCAAAGGCTCACCATAT

CCAAGGGGATACTACAGATGTAGCAGCTCAAAAGGGTGTTTAGCTAGGAAACAAGTGGAGAGGAACAGATCCGACCCAGCAATGTTCA

TAGTCACATACACTGGTGAACACAACCACCCTGCTCCTACTCATAAAAACTCTCTTGCCGGCTCCACGCGCCACAAACCTCAAACTGC

CACTGCCGAAGACGCCGCCACCATAAAACCGGCTTCTCCTTCCACCTCAGGGATGGAAGAAGAGGTGGCACAGCACAGTGCAAAGTCA

GAGAGCACAGAAGAAGAAGACATGGAAGATCTCATGAAAAATGATGAGGAATTACCAAACGAATTTGGCTTAACAGAAACGGTGGTAT 

CAGATGATTTCTTTGAAGGATTAGAGGAACTGACAGGGTCTGCCACTGACCCGTTTACAGCCATTAGTAGCAACATTGATCGGTGGCC

ACTGGCCAATAATTCTGCCACTGCCGCTGGTGGTAGCTGA 

>Glyma16g05880.1  

ATGGAGAATTATTCTATGTTGTTCCCTATTTCCAATTCCTCGAGCTACCCAATTTCAACGAGTGGTGTTGGAAGCTCTCAAATCGGCT

ATAATGGTCAAAGCTCCAATGCGTTTCTTGGTCTAAGGCCTAGTAATGAATTATTAGGTAGTGATGATCATGACAACGGAGGCGAAGG

TGGTGGTGATGGAGATGGCAACATGTTAATGTCTCAGATAAGTGGTGGTAGTAATACTAATGTGAGTGATGAGTTAGGTGGTTCCGGA

AATAGTAACAATAAAAAGAAAGGAGAGAAGAAGGTTAAAAAGCCTAGATATGCTTTTCAAACTAGGAGCCAGGTTGATATTCTTGATG

ATGGTTATCGATGGAGGAAGTATGGCCAAAAAGCTGTTAAAAACAACAAATTTCCAAGGAGCTACTACAGGTGCACGCATCAAGGGTG

CAATGTGAAGAAGCAAGTGCAACGGCTAACCAAAGACGAAGGGGTAGTGGTGACCACTTATGAGGGAGTGCACACACACCCAATTGAA

AAGACAACAGATAACTTTGAGCACATTTTGAGTCAGATGAAAATATACACTCCCTTTTAA 

>Glyma16g29500.1  

ATGGTGTGCCATGTAACCGCAGACAACCTGTCATCAGACTTGTGGGCATGGCGAAAATATGGACAAAAACCCATCAAAGGCTCTCCAT

ATCCAAGGAACTATTACAGATGCAGTAGCTGCAAAGGCTGCGTCGCGAGAAAGCAAGTAGAACGAAGCACCACCGAACCCAACACGTT

CATCGTGACCTACACCGGCGACCACAAACACGCGAAACCTGTTCACCGGAACTCCCTCGCGGGAAGCACCAGAACCAAGCCATCCACG

ACCCGTTTATCCGAACCCAATGAATCCGTGTCTTGCCCAAAAAAAGAAAACGCATGTTCTTCAAATTCCGAGCTTTCTCCAATGTTGT

CAGTTTCTGACACGCTGGAAAACGAGGAAACGGTCTCGGCCAGCGAACCCGATTGCCCTGACATGGAAATTGAGCCCTCTGATAACGA

CGACGTTTTGATACCTAACACGGGTGCCATGTCCGACGCTGTTCTCTTGGGCTTGACCAATGTTGAACGCGACGGCGTTTCGACGTCA

GAAAAACACTTCCGGGTCGGGACAGTCTTATCCGGAACCCGACCCGATTTCCAACCCGGTTTAGATTCTTCAGCTCTTCGCCGCACAA

AACTCGCCGACCTTCATGATGATTGTAATTTGTAA 

>Glyma16g29560.1  

ATGCTTGTGGGGGCTAACACAACAAAACAAGGGCATCTAACTAAGGAAGCATCGGAATCATCGTCCTTATTACGTTGCAGCCACCTTA

GATTCCAACACCACCAACAACAGCAACTCCAAAGCCCAGAACAAAACCAACCACCCCTTCAAGCACCCCAAACAAGTCCCATCCTTTC
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ACCAACCACACAACCACAAACACCCAGATCAAGAAAAAGAAAAAGCCATCAGAAGAAAATGGTGTGCCATGTAACAGCAGACAATCTG

TCATCAGACTTGTGGGCATGGCGAAAATATGGGCAAAAACCCATCAAAGGCTCTCCATATCCAAGGAACTATTACAGATGCAGTAGCT

GCAAAGGCTGCGTCGCGAGAAAGCAAGTAGAACGAAGCACAACCGAACCCAACACGTTCATCGTGACCTACACCGGCGACCACAAACA

CGCGAAACCTGTTCAGCGGAACTCCCTCGCGGGAAGCACTAGAACCAAACCATCCACGACCCGTTTATCCGAACCCAATGAATCCGTG

ACTTGCCCAAAAAGAGAAAACGCGTGTTCTTCAAATTCCGAGCTTTCTCCCATGTTGTCAGTTTCCGACACGCCGAAAAACGAGGAAA

CGGTCTCGGCCGGTGAACCCGATTGCCCTGACATGGAAATTGAGCCCTCCGAAAACGACGACGACGACGTTTTGATACCCAACACGGG

TGCCATGTCCGACGCTGTTCTCTTGGGCTTGACCAATGTTGACCGCGACGGCGTTTCGACGCTTGGAATTGATCAGAAAAACACTTCC

GGGTCGTGCCAGTCTTATCCGGAACCCGACCCGTTTTCAAAACCCGGTTTATATTCTTCAGCCCTTGGCCCCGCAAAACTCGCCGACC

TTCTTGATGACTGTAATTTGTAA 

>Glyma16g34590.1  

ATGGATGATAGAAAGGTATTGGAGGAGCTTGTGAAAGGGCGTGAGTTTGCTAATCAACTTCGACAAGTGATGATTAATGGAAAAGATA

ATGATTCACCATTTGTTCGAAGTCTTGCCAAGAACGTGCTCAGATCCTTCACCAACACGCTCTTCCTCTTGGACAAGTATCCCTCTTA

CGAGGTTTCTCCCAGTACTAAATCTGAGGACTCTCAAGAAAGTTGCAAGAGTTTTAACAGTAAGAACAAAAGAGGCTGCTACAAGAGA

AAAAGAAATACACAAGAACGGGAGGAGGTGTCTCAAACTCCAAAACTGGATGGCCACCAATGGAGAAAGTATGGCCAAAAAGAGATCC

TCAATGCTAAGTACTCAAGGAACTACTACAGGTGCACTCACAAGTATGATCAGAATTGTCAAGCAATAAAACAAGTGCAAAGAATTCA

AGAGGATCCTCCCTTGTACAAGACCACCTATTTGGGCCACCACACATGCAATGACTTTCTAAACTCTGCAATCATACTTGATTCCAAT

AATGATCCTTCGGACACTTCCATATTGCTAAGCTTTAACAACACCTTCCCTACTCCAACCAAACAAGAGTGCCCCTTTTTATCATCTT

TTCCCTCACCATCATCAGGGAAAAAAGAGGAGGTGATTCCCTCTTCTTCCCCACCAGAAACCTCCTTAGATGATTCTTCAAGGCATAA

TAATGTCACTCTACCACCACCTGATTTCTGGGATGTTATGTTTGATTCTGTTGACCTTGATGATGTCAACCTTTTGTTGGATTGTGAT

GACTAA 

>Glyma17g01490.1  

ATGTTCCCTGCCTTAGGATTTCCGGTCAACCTTAGCCCCTCCGATCCCAACCATCGGACGGTCCTTGCTGAAGTTGACTTCCTCTCCG

CTAGAAACAATTCATCACCTCACACTAACGATCATGGAACCCCTCCTAAGTCTTATCCCCATGTAAATACCGGTTTACAACTTCTCAC

CGCAAACGCTGGGAGTGACCAGTCGACGGTGGATGATGGGGCCTCGTCGGATGCTGAAGATAAGCGTGCCAAGATGACTGAGCTGGCA

CGACTGAAAGAGGACCTTCGAAACATGAATGCAGAGAACCAAAAGCTGAAGGAGATGCTCAGCCATGTCAGCAGTAACTACGCGAACT

TGCAAATGCATCTTGCAGCAGTACTGCAACAGCAACAGAACCAACGCACTGAGAGCACGGAACAAGAGGTTGTTCAAGGAAAATTAGC

TGAGGAGAGAAAGCATGGAGTTGGCGGAGGAACGGTGCCTAGACAATTCCTGAGTTTAGTTCCAAGTGAAATAGATGATCAAGTATCT

AATTCTTCTTCCGGTGAAAGGACTCGATCAACCACACCTCCCAGCAATAAAAATGATAAGGATAACAAAGAGACTGATGACAAGTTGA

ACCCTTCCAACCCTACGACGGATCCATCCACTAGTCCAGAAGCCGCTATGAGAAAAGCTCGTGTCTCAGTCCGTGCCCGATCAGAAGC

ACCCATGATCAGTGATGGGTGCCAATGGCGAAAATATGGACAAAAGATGGCTAAGGGAAACCCTTGTCCTCGAGCATACTACAGATGC

ACTATGGCAGTTGGCTGCCCAGTTCGCAAACAAGTTCAACGTTGTGCGGAGGACAGAACAATTTTGACAACAACGTACGAAGGGACCC 

ATAACCATCCACTGCCACCAGCTGCTATGGCCATGGCATCGACCACTGTAGCTGCTACTAGCATGTTGTTGTCTGGGTCAATGTCCAG

TGCTGATGGAAAAATGAACCCCAATTTGCTAACTGGAGCTATTCTTCCATGCTCTAACATGGCAACACTTTCAGCTTCAGCACCATTC

CCCACAGTGACATTGGACCTCACACACAACCCAAATGCGTTGCAGCAGTACCAATTAAGACCTCAAACTCAAACCCCATTCCTCCCGT

CACCGCCTCAGAACTTTATGTCTGGACCCACAACACCACAACTGCCGAAACTGATTGCACAAGTGCTCTATAATCAATCCAAATTCTC

AGGCCTTCAACTTTCTCAGGATGTGGGGCCTAATAATTCCCAAGCTCCAACACCGTCCTTGTTGCAGCCAAGCCAACAGGTCTCACTC

ACTGACACCGTCAGTGCCATCACCGCGGATCCAAACTTCCCCGCAGCGCTCACGGCCGCCATCTCCTCCATTATCGGTGGTGCTAATC

CAAACAACAACAACAACAGTAGCAATCCCAATGTCATAAATAGTGCTACAATTAATCAATAG 

>Glyma17g03950.1  

ATGGAGGAGAAGAGAGAGAAAGAGAAAAACTCAAAGTCATCATCATCTACCATGGCAAATTCTGTGGCATTTTCCGACGAGATTCCTA

ACATGAGCATGAGCTTCCCTTTCTCCCCTGCTTTCTCTAGTAGCATCTTTGACATGATGCCACCACCACCACCTTCCTCATCTCACGA

TCCTAAAGCTCCCAACTTTGCTAATAGCTTCATGGACTTGCTCGCTGTCCCTGCTGATTATTATACCCCTTCTTTATTCGACTGGTCC

CAAAACACCGCCCCCACGTCAGCACCACCACCTTCCACCACCCAAATCAACCACCCTCTTCCGTCGCCAGCCAGCTCCAATGTCCCCG

ACGGCTCCGAGGTTCTCAACACTCCGGCGTCTCCCAATTCTTCGTCTATTTCATCATCGTCCAACGAAGCAGCAGCCGCCACCACCGC

CAACAAAACAACGGGAAATGATAATGAAGAGGAGGAAGATGAAACAGCAATAGATGCAACAGCAGGCAGAGAAGAAGAAGATCATCAA

GACCAAGACAAGACTAAGAAACAGCTCAAGCCAAAAAAGAAGAACCAAAAAAAGCAAAGAGAGCCGAGATTTGCGTTCATGACAAAGA

GTGAAGTGGATCACCTCGACGATGGCTATAGATGGCGCAAGTACGGTCAAAAAGCCGTCAAAAACAGCCCTCATCCAAGGAGCTATTA

TCGTTGCACCACCGCGACATGCGGCGTGAAGAAGCGCGTGGAGCGTTCCTCGGAGGATCCTACGGTGGTGGTGACAACCTACGAGGGG

CAACACACTCACCCGTGTCCTGCCACGTCACGGGCTAGCTTCGGGTTCATGCACTCCGAAGCAAGTGGGTTCGGACCCACCAGTGGAC 

TAGGTTCGGCACACTTTATGCTGCAACAACAACAACAGTTTCGGGACCAAGCACAAGCACAAGCAGCAATGTTGTATAACTCCACCTC

ATCGTCATTGTCATTGCCACTGAATGTTGTTAACTCAGCTTCTTGTGTTAATAATAGCTATGCCAATACGTCATCGTTGAGTGGCTTT

CTTCAGGGCCAAGAGAATCATCAGCGAGGTTTTGTGCCGTCTAGGGTGGTGGCTCCTCATATTTTCTTGAGGGACAATGGGCTTCTTC

AGGACATTGTTCCAACGCAGATGGGGAATGAGGAGAATGAAGATCGTGTGTAG 

>Glyma17g04710.1  

ATGGAGGGCAAAGTTGCATTGAAAAAATTGCTGGAAGTTCAGAAAAAGGCACATGTTAATAGTACAGATGCACTCAACTGGACTGAGG

AACCGTCCATTAAAAATACTCTAGGATCTACTCTTCTCAGTTTGAGTCTGAATAACTTGGAGCCTCCACAAAATCATGAGCAACAGCA

CCTGAACCAATTGGGCTTGCTGCAAATTGAGCTAGAGGAAGTGAAGAAGGAGAATCAGAATTTAAGGTCCATGCTAAATAAGATCTCT

GAACACTACGCTGCTCTTCAGAATCAGTTATTGTCGGCGATGCAGCAGAAGAAACTATCTTCATCACCTCGAAATAATGAGGACATGC

AGGCAATGGTAACCCTTAAGAAGTATTTACTTATGTTGAAAATATTGAAAACTGAAAAGAACATAGGTAGAAACCTGAAATATATGTA

TACTTACAATGTAGAAGGTAAATTCAATAAACAAGTAACAACATCACAAGAAGCAAAAACCATAGAAGAGCAAGCATTTGAGGCTTCT

TGCAAGAAAGCTAGAGTGTCCGTAAGAGCACGATCAGAATCATCTTTGATGGGTGATGGGTGCCAATGGAGAAAATATGGACAAAAGA

TATCAAAGGGCAATCCTTGCCCTCGGGCCTACTATCGCTGCAACATGGGAACAGCTTGTCCGGTTCGCAAGCAGGTTCAAAGGTGTTC

TGAGGATGAGAGTGTTGTCATCACAACCTATGAGGGGAATCATAATCATTCACTCCCACCAGCAGCCAAGTCCATGGCAAGCACAACA

TCAGCAGCACTGAAAATGTTCCTTTCCGGCTCAACCTCTAGTTCACACGGAAGCACTTATTCTTATTCAAATTCAGACCTCTTCTCTC 

CACTATTCACCTCTACCTACTATCCATCTGCATCATCATCATGTCCAACTATAAATTTGGACTTTACCCAAACCTCTAAGGACAACCT

GAAATTTCCAAGTGTTATTTCTTCAAACCATTTGCAACCTTTTCCTCTTTCATTGCATGGTCAACCTCAACAATCTGAGGGAATATTA

CCCTCAGAGAAAAACCTTGCCTTGGTGGATGTTGTCAGTGCTGCCATAACCAATGATCCTTCTCTTAAGGCAGCATTAGAAGCAGCTG

TTTCCTCAATCATTGGAGACTCTCAGAACATCAATAACCATAGTCAATCACTACCAACTTTCTAA 

>Glyma17g06450.1  

ATGGCAGTAGATCTGGCAAATATTAGGATGGAAGAGAATATGGCGATTCAAGAAGCAGCTTCCGCTGGGTTGAAGAGTATGGAGCATC

TGATTCGCGTCCTTTCTTCTCAAATCCCTTCTGCTTCGTCTTCTTCTTCTAACGCACACCACCACCGTCTTAATCTCAACCACCTTGA

CTGCGCGGAAATCACCGACTTCACTGTCTCCAAGTTCAAACAAGTCATCAACTTGTTGAATCGCACCGGCCACGCTCGCTTTCGTCGC

GCACCTTCTCATCCTTCTCCTTCAATTTCTCCCTCTCAACCTCAACCTCAGCCACAACCACAACCACAGACGCTGACTCTTGATTTTG

CAAAACCTGTTATGGTAAAGTCAAATCCCAACCCTAACCCTTCTTCTACCGATTTGTCGGTTTCTCAATATTCTAAGACCAAGGACAC

AACCACCTTTAGTATATCCCCTCCCATGTCCACCACCACTTCTTCCTTCCTGTCATCCATCACCGCCGACGGCAGCGTCTCTGACGGC

AAGATCGGCCCCGCCATCCTCGCCGCCGGCAAGCCTCCTCTCTCCTCATCCCACCGGAAAAGGTGTCACGACGCCACTCTCTCCGCCG

GAAAAGCCTCTTCCTCCGCTCACTGCCATTGCTCCAAGAGAAGGAAATCTCGTGTGAAACGAATGATACGTGTGCCGGCGATAAGTTC
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GAAGATTGCCGATATCCCAGCGGACGAGTACTCGTGGAGAAAGTATGGTCAAAAACCAATCAAGGGATCACCTTACCCACGAGGGTAT

TATAAGTGCAGTAGCGTGAGAGGGTGTCCGGCGAGGAAGCACGTGGAGCGAGCCCAGGATGACCCCAACATGCTCATCGTTACCTACG 

AGGGAGAGCACCGTCATCCGCAACCGCGTCTGCCGGAAACTTCTGCCGGCGCCGCCGCGGATTTTGTCTCTCAGCCTGTTTAA 

>Glyma17g08170.1  

ATGGCCCAGCGCCGCAGCCCCCAACCTCTCCCAGAGCCAGACACCAAAGGAAACGATTCCCACCAAAAACCGCAACACAACAAGGAAA

CAGACCGAGTCGCCGAATCGCCTTCCGCCGCCGAGTCGCAGCGTGGCGAGTTACGGAGCTCCGACGAGCCTCGTACGGAGTCCAATTT

AGAAACCCTAGGCCGTGGTGTTTCCTCATCGGTTGAAACCCTTGCTGCGCAGTCTCCGACTGACGATTTGCAAGGGAGCTCTACCGCG

CTTAATTCGGGTGCCAAAGCCGAAAGTAAGGAGACCGTTGGATCTCCTGAAAAGGAAATTATTGATAGAGGAGCAGTGCAGCCACTCC

AAACTCAGACAGAAGATCGGCTTCAGGTGTCTGCGTGTTCAACTCCATTGTCTGATCTATCACCAACTTCTGTTACACAATCTTTATC

AATTGTTTCTAGTCCAACCATACCGAAACAGAAAATATCTACTCCAAAGGTCAATAACGCACATGTGCCAGAAGTAGATAAGAAAAAT

CCTTCTGGTCGCAAAACCTTATCTTCTGTTTCTATTGCAAGGACATCAGCATCTGATGGATACAACTGGCGGAAGTATGGTCAGAAGC

AAGTGAAGAGTCCTACAGGTTCTCGAAGCTATTACAGGTGTACTCATTCAGATTGTTGTGCTAAGAAGATTGAATGCTGTGATGATTC

AGGTCATGTGATAGAGATTGTATATAAAAGTGAGCACAGTCATGATCCTCCACGGAAGACTAATTCCATTAGGGAAAATAAGTTTCTG

TCTTCCAGTGAACCCATTGTAGAAAACAGTGTTCCGGAGCAGCCTATCAAAGTTCTGAAGGATGCTGATCCATCCATTTCTTCAAAAG 

AATCTCTACAAGAAGCACCCTGCAGCACTGATAAGAAACGACAAAACACATCTAATATCAGTGGTAATGGTAAAGTTATTTTGAAAGA

GGAACATGTAAATGAGCCAGTACCAAAAAAAAGAATGAAGAAAGGTGACTTAACAGACATGGATTCTCCAGTAAAACCTGGAAAAAAA

TCCAAGTTTGTTGTACATGCAGCCGGAGATGTGGGGATATCTGCTGATGGTTACCGATGGCGCAAGTATGGGCAGAAAATGGTGAAAG

GAAATCCACATCCCAGGAACTACTACAGATGCACTTCTGCTGGATGTCCGGTCAGAAAGCACATTGAGACCGCTGTAGATAATTCAGA

TGCCGTCATCATAACATACAAGGGTGTACATGACCATGACATGCCAGTGCCCAAGAAACGACATGGGCCACCAAGTGCTCCTCTTGTG

GCTGCTGCAGCACCTGCCTCCTTGAACAGTTTGCAGGTGAAGAAATCCGATTCCCCACAAAACAAGAAAATTTCTACTCAATGGTCAG

TGGACACCGAAGGAGAACTAACTGGGGAAGCACTGGAGCTTGGGGGTGAGAAAGCAATGGAGTCAGCTCGAACGCTTCTGAGCATAGG

TTTTGAAATTAAGCCTTGCTGA 

>Glyma17g10630.1  

ATGGAGATTGCTTCGGAGAGATCTGGTGATGGATCTAGCGGACTCAAGGAAGAAAATAGTGTTGGTGATGATGATGGTCGTCATAAAC

AAGAGATTATTGTCGAGGTTGATGATCAGCTTGAGACTGCTAAAGCTGAAATGGGTGTGGTGAGAGAAGAAAATCAACGGCTAAAGAT

GTGTTTGAACAAAATAATGAATGAATATCGGACACTAGAGATGCAATTTCAAGATATACTAAAGCAACAAGGGACAAAAAAGAACGTT

GATAAAGGAAAGGCTGATAGCCATGAAGAAATATTAGAGGAATCGGATCTTGTTTCCCTCTGCCTTGGAAGAGTTCCTACCATTAATG

CAAGAAGTGATGAGAAAATCAAAGTTTCTAATAAGCCATTGAAGGATGATGAAGGGTTTAATAACGAAGAGTTGACTCTTGGACTAGA

GTGCAAATTTGAAACATCAAAGTCAGGAAGCACGACTGAAGCTTTGCCTAATAATATTCCAAGCCCAGAAAATAGTTGTGAAGTACCA

AAGGAAGAAGGTGGGGAGAGTAAGGAGGCACTCAAGACTATGAGAGACAGTACAGAGGATGAAGTTGCTCAGCAAAATCCTACAAAGA

AACCTCGAGTTTGTGTTAGAGCAAGATGTGACACTCCAACAATGAATGACGGATGCCAATGGAGGAAATATGGACAAAAGATTTCAAA

GGGGAATCCTTGCCCTCGAGCTTACTATCGTTGCACAATTGCACCGTCATGCCCAGTTAGAAAACAGGTGCAAAGATGTGCTGATGAC

AAGTCGATTTTAATCACCACCTACGAAGGGACCCACAACCACTCTCTTCCACCAACAGCCACTGCCATGGCATCCACAACTTCCGCAG

CTGCCTCCATGCTCTTGTCTGGTTCATCAACCTCTAACTCTAACTCCGCCTCAATACCTTCAGCAACCCCCACAAATCTCCACGGCCT

CAACTTCTATCTCTCTGAAGGTTCAAAGCCAAGACAACTATACCTATCCAACCCTGCACTATCGTCTTCACCTTCACATCCAACCATA

ACTCTAGACCTCACTACTTCACACCCTGCAGCATCTTCCTCCTCATCATCACCCTTTTTCAGATTCAATTCAAACTACAACAACAACA

ACCAACCCAGATACCCTTCTTCCTCATCAAGCCTAAGCTTCAGTAGTAATAATTCCTCCCAAATTGCCAATGCTATATCTTGGAGCAA

CGGCTTCTTAAACCACAATAATAGGGACATCCTTAGTAGTGTGAACTTTGGAAGACAACAACAAATGGAGAACGTGTACCAATCCTAC

ATGCAAAAGAACAACAGCAACAACAACAACAACAACACAAGCCTTGTTCCTCAAGCTGATACTATCTCTGCAGCAACGAAAGTGATCA

CAGCGGACCCCACTTTTCAGTCAGCTTTGGCAGCAGCACTTTCTTCGTTTATTGGTGGCGGTGGTGTTGGAAACACGCGAGGAAGTCA

AGGTTGTAATTTCGGAGAAAGTTTGAGTTTGGGTCAGAAAATGAAATGGGGTGAGGTGTTTCCAGTGTCGGAGAAAGGTTGTGCATCG

AGCTTCGTGAACAAAACGCCGGTAGCGAATACACAGACGGAAAGTTTGATGTTTCTGCCGCCGTCGTCTTTGCCGTTTTCTTCTACCA

CCAAAAGTGCATCTGCATCTCCTGCTGATAATAGCAACACCACCATCAATTGA 

>Glyma17g18480.1  

ATGGCCGTGGACCTCATGACGACCGGTTACACCCGAAACGACAACATCAGTAGTTTCACAACCAAAGCCGAGGAAAATGCCGTCCAAG

AAGCCGCTTCTGGTCTAGAGAGCGTCGAGAAGCTCATCAGACTCCTCTCCCAAACCCAAGCCCAAGCCCAAGCCCACCATCAATTCAA

CAACAACAATAGCTCTAGTAATGAAATCGCCATCGCCATGGACTGCAAAGCCGTCGCTGACGTGGCAGTCTCCAAGTTCCAGAAGGTC

ATTTCCCTCCTCGGCCGAACCCGTACCGGCCACGCCAGGTTCCGACGCGCCCCTCTCCCCAACCAACACCAACACACCCAACCTCCCT

CCGAACCGCCCGTTCTCCACGCTACCCCGCTGCACCAGATCCCACCTCCCTCCCTTCACCAAATCCCCAAAACCGAGAAACACCTCAA

CGATTCATCGTCTAAGACGCTTCATTTCTCATACCCCTCCGCCGTTACTTCCTTCGTCTCCTCCCTCACCGGCGACGCCGCCGACAAC

AAACAACCATCCCCGGCGGCCACGACCACGACCTCCCACTTTCAGATCACGAGCCTCTCTCACGTGTCGTCCGCGGGGAAGCCTCCGC

TTTCGTCTTCCTCTTTCAAGAGAAAGTGCAGCTCTGAGAATTTAGGTTCTGGAAAGTGCGGTAGCTCCTCTAGCCGCTGTCATTGTTC

CAAAAAGAGGAAAATGAGGTTGAAGAGGGTAGTGAGGGTACCAGCTATAAGCTTGAAGATGGCTGATATTCCACCAGATGATTATTCT

TGGAGGAAATATGGACAGAAACCAATTAAAGGATCGCCTCATCCAAGGGGTTACTACAAGTGCAGTAGTGTGAGAGGGTGTCCAGCGC 

GAAAACATGTGGAAAGAGCTTTGGATGATCCAGCTATGCTGGTGGTAACATACGAGGGAGAGCACAATCACACTGTCTCTGCTGCCGA

TGCTACTAATCTCATTCTAGAATCGTCTTGA 

>Glyma17g25140.1  

ATGAACCAATGTCCATGCAACAACCAACTTGTACAAATTTCCTCACCATTGAGGGAAGGCGCTCAAGATCATCAGCAATTTAAACACA

ATTCAAAGAAAAAAAAGATCATGCCGAAATGGGCTGAACAGATTAGAGTGAAGATCGACAACGGCATTGAAGGTCCCCTTGAAGATTG

TTACAGCTGGAGAAAATATGGAAAAAAAGACATCCTTAGTGCAAAATATCCCAGAAGCTATTGTGGTGCACCTTCCGCAATACTAAGG

GTCAATTTCAACCAATAAAAATTCAAAGGAAAGAAAATGATTTTAGTGGACTTGTGTTGTACACTGGCATGTGTTGTGACTTTAGTAA

ATTTCTACAGTGA 

>Glyma17g25150.1  

ATGATATCTAATGAAGTTGTAAACCAAACAGATTTCTCATCTGAGAGGACCGAAACAAAACCTGAATATTCATGCACTCAAGTCTTCT

CAGTAGTATTAGCCTCAATCAAACCTGAAATACAAAGCAATTATGCTCCTGGTTCTGTTCATTTTAACTCCACTTATGCTCCTAAGTC

TAATAGGGAAAAAAAGAGATCAGAAGATGGTTACAATTGGAGGAAGTATGGAGAGAAACAAGTAAAAGGAAATGAAAATCTACCATGT

GATTACAACTTCATGCACCCAAGTTGTCCAACAAACAAGAAAGTTGAGAGGTCTTTGGAGGGACATATCACTAAAATAGTATGCAAGG

GAAGCCACAATCATCCAAACCCACATGGGGAGAATGAAAATGATGGTCATTCCTTTCCTTGTGCTGGGAGTAGAATTGTTAAGGAACC

TAGACTTGTAGTTCAAACCACGAGTGAAATTGACTTTTCTAGTTGA 

>Glyma17g29190.1  

ATGGCTGTGGAACTCATGGGGTTCCCAAAACTAGACGAACAAAAGGCCATTCAAGAAGCCGCATCAGAAGGCCTCAAGGGCATGAAAC

ACCTGATCCGAACCCTTTCCAACCAACCCTCTCACTTAAACACCGAACTTACCGACGTTACCGTTTCAAAGTTCAAGAAACTTATTTC

ACTCTTAAATCGAACCGGCCACGCCCGGTTCAGACGCGCCCCGGTTCAGTACTCATCTCCACACGCACCCGTTCACAACACTAACGCT

TCCACCTCATCAATTCAACTCCCTCCTCCGCCGCAAAACCCTAATATTCCCGCGCTGGCGCAGTTTCCTACTCCGGCGCCGGTGGCCG

TGCACCACACGCCGGTGACGCTCGATTTCACGAAGCCGCACAACGCGCTTCTGAGCTCCAACGCCAAATCCGTCGAGCTCGAGTTCTC

GAAGGAAACCTTCAGCGTTTCCTCTAACTCCTCTTTCATGTCCTCCGCGATCACCGGCGACGGCAGCGTCTCCAATGGGAAGATTTTC

CTCGCGCCACCGGCGACCTCCGCCGGAAAACGTCCGGCGTTCAAGAAGCGGTGCCACGAACACCGCGAACACTCCGACGATGTCTCCG

GCAACAGCAAGTGCCACTGCGTTAAGCGAAGGAAAAATAGGGTGAAGAGCACTGTGAGAGTGCCGGCGATTAGTTCAAAAGTCGCCGA
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TATTCCACCGGACGAGTACTCGTGGAGGAAGTACGGTCAGAAACCGATCAAGGGTTCCCCATACCCAAGGGGTTACTACAAGTGCAGC

ACGATTAGAGGGTGCCCAGCGAGGAAGCACGTGGAGCGCGCACCAGACGATCCTGCAATGCTGATAGTGACGTACGAGGGGGAGCACA 

GGCACGCGGTTCAGGCTGCGATGCAGGAGAACGCAGCCGGGGTGGTGGGGTTGGTGTTCGAGTCAACGTAG 

>Glyma17g33890.1  

ATGGAACCAACATGCGGGGATACTTCACTCGATCTTAACGTTGATCCTTCTACTATGCACATGGATGGGGCTTTGGTAGAAGAGTTGC

GTCGTCTAAGTTGTGAGAACAAGAGGTTGACCCACTTGTGTGAGAACTACATGGCTCTGCAAAAGCAACTGAGCCAATTGATCAACAC

GAATTTTGATCAGCAATTAGACTACCCAATTGAATCTTCACGCAAGAGAAAAGCTGCCGAGAGTGATCAATGTTGTACCAACAAATTT

GTTGGTGTTAGTAATAATAATGCTGAGTGCAGCTCCATCATCACTGAGGATTCATTCAAAAAGTACAAGGACTTCAACTCCTCGCCTA

AGGTTTCCAAGTTTCTTGTCAAGACTGAAGCATCTAACAATAGCTTATATGTGATGGACGGATATCAATGGAGGAAATATGGTCAGAA

AGTCACTAGGGATAACCCTTCTCCTAGAGCTTACTTCAGGTGCTCCTTTGCCCCAAGCTGCCCCGTGAAAAAAAAGGAGTTTAGAGGA

CCCTACAATACTTGTTACAACGTATGA 

>Glyma17g33920.1  

ATGGTCGTTCAACTCTTCAACACAGAAATCATAATGGATGAAAAGGTGGAAACTATTAAAGCTGAGTTAAAACGAGTGAGAGAGGAGA

ACAACACTCTAAGAATGATGCTTGAAGTTCTAAGCAGCAAGTACACAAAGCTTGAGACCCATCTTCAAGAAATAAACAAGACACAACA

CAAGGGCATGAGTTCAAATCAAATAGGGTCAGTAACAGTACCACCTATGTTTCAGACAAACAAGAGACCGAGACTAGAGTTTCCCACA

GCAAAAAAGCCATTACAAATCTTTGTCAAAACACACCCCAAGGATGATAGTTTGATAGTAAAAGATGGCTATCAATGGAGGAAGTATG

GGCAGAAGGTCACCAAAGACAATGCTTCACCAAGGGCTTATTTCAGGTGCTACATGGCTCCCATTTGCCCAGCAAAAAAGAAGGTGCA

AAGATGTTTACATGATAAGTCAATCCTTGTTGCAATTTATGATGGAGAGCACAGCCATGGACCCCTTGATGAGTCCTCTTCGTCCACA

CCTAAAGGCTCATCACCAGTGGCTAATAATAAGTTACCTCTGATGACAAGCGTACCAAATTACATAGAAGCCATGAACATTGACTTGG

CTCTTTCAGGGTGGTCTCAAACAGATAGAAGACATTGTGAAGATGTCATGCAACAGAATAATAACAATGGTGGTAGCAACATCAAAAT

TGAAGAATATGTAAGTTCTCTAATCAAGGATCCAGACTTCACCATGTCATTAGCTGAAGCAGTTGCCCGCACCATCACTGGCCAGCAG

AAGCAACAAGATCTAAACCTCAATTTGGAGCTTCCTGAAGAGTGA 

>Glyma17g34210.1  

ATGACAGACAAAATACCAAAACCACCACCACCAGATACACCTGACAGTGATGATTTCACCAACCAGTGGCCTTTTGAGCTCTCTGAGT

ACTTGAAATTCGATGATAATCAGTGGATGCATGATGGTCTTGAGTCATTTGCTTCTGAGAATGTCTCAAACCAGGTTCATCAAGTCAG

TAATGCAGGTGAGTTTGGAGGAGGAAGCAGCCACTTTGAAGGCTTGAGATGTTTATATATCCATTTTCAATTACTAGTTCAATTGAGT

ACTATAGTAATTGATATGAACCTTTTGAGATGTTTATATGAAGATACTAGCAGTGGACGTGAGAATAGGGAAGTTAGAGAGAGAGTTG

CATTCAAAATAATGTCAGAGATTGAAGTTCTTGATGATGGCTACAGATGGAGGAAGTACGGAAAGAAAATGGTGAAAAACAGTCCCAA

TCCAAGGAATTACTATAGGTGTTCAGTGGATGGATGCAACGTGAAAAAGAGAGTGGAGAGAGACAAGGATGACCCAAGGTATGTAATA

ACAACCTACGAAGGCAACCACACTCATCCAAGTTCTTCCTAG 

>Glyma17g35750.1  

ATGGCTGTGAGCGATGGCAATACGATTGCGGTGAAGGAAGCAGCTTCTGCGGGGATTCACAACGTAGAGAAACTCGTGAACATGATTT

TGAATCAACACAACGAGGGTGGTTCTGAATTGGAGGCAGTTGCTGACGTGGCGGTGAACCGCTTCAGAGAGGTTATTTCGCTGCTTGA

GAAACCAATTACCAGAACCACCGGTCACGCTCGTTTCCGAAGGGCCCCTACAACAGTGCCACCTGTCCCTGTTGTTCAGTTGCAGCAA

ATGGTGGATGATGATTCCAAACACAAACTGCAGAACAAAACAGAACAAAAACAAAAACAAAGTACCTCTGCTTTTAAGGTTTATTGTC

CCCCTCCTTCTCCTCCTCTGCCTCAAAATCAAAATCACCACCACCAACAACAACCTTTCATTCTTCCTCTGCATAAGAATGAAGCAAA

TGGTTCTACTACCAACTCCCATTTTTCTACGTTATCCGGGGACACTGAGAGTTTGCAACGGTCATGTCTCTCTTCGGGGTTTCAAATT

TCTCACGTGTCAATGCAAGGGGGTTCCTTTAAGCGTAAACCTCCACTTTCTACAAATTCTGTGAAGAGGAAGTGCAATTCAACGGGTT

TTCCTGATACCAAGTGTGGATCGTCCTCTGTGCAGTGCCATTGCTCCAAGAAAAGGAAATTGAGGTTGAAGAATGTGATTAGAGTGCC

GGCAATTAGTTCCAAGACTGCTGATATTCCACCCGATGAGTATTCGTGGAGAAAATATGGACAGAAACCAATAAAAGGTTCACCACAC

CCAAGAGCACGCAAACACGTGGAGCCTGCTGTGGACGATTCCAACATGCTCGTTGTCACCTACGAAGGAGAACATAATCACTTGCAAA 

TCGCTTCTGAGGTGGCAAATGTTATCCTGGAATCATCTTAG 

>Glyma18g06360.1  

ATGATCACTTCTTTCTCTGACCTTCTTTCTTCTCCCACCACCGACCACAACCTCGGAGTTTCCGAAAGACCTCATCTTAAGTCGTCCT

CGTCGGATCAAGCAGGTTCTTCTGGTGGTGTGCCGAAATTCAAGTCCACACCCCCTCCTTCTCTCCCTCTTAGCCATCATCTTCCACC

AATATTTTCTCCTTCTTCTTACTTTAACTTTAACATTCCTCATGGGTTAAGCCTTGCTGAACTATTGACTCCCCAGTTCTCCTTAACT

CTTCCAACGTTTTGCCATCTCCAACAACTGGATCATTTGCTGGTCAAGGCTTCAACTGGAAGAGCAGTTATGGGGAAAGCCAGCAGCA

TGTCAAAGAAGAAGACAAGAGCTTCTCAAGTTTCTCCTTTCAAACACAAACACACCCTCCTCTTCCATCTTCAAATGGATTTCAATCT

TCAACCGGCGTAGTTCAAACCGGATGGAGTTTTCCAGAAATTGCTAAACAAGATGGTTTTGCCTCAAGAATGAGTATGAGCATGGTGA

AAACTGAAACCACTTCTGCGATGCAGAGTTTCAACTCTGAGAATAATAACCACAGGAATGGTTTTCAATCAGATCATAAAAATTACCA

ACCACCACAAGTTCAGACCTTAAGCAGAAGATCAGATGATGGGTACAATTGGAGGAAATATGGACAAAAGCAAGTGAAAGGAAGTGAA

AATCCAAGAAGCTACTACAAGTGCACATACCCTAATTGTCCAACAAAGAAAAAAGTTGAGAGATCCTTAGATGGACAAATTACTGAGA

TAGTTTACAAAGGCACTCATAACCATCCCAAGCCTCAAGCTGCGAAGAGGAACTCATTGTCTGCCTCATCACTTGCAATTCCTCATTC

AAATCATGGCGGCATTAATGAACTACCACATCAAATGGATTCGGTTGCCACTCCTGAAAACTCATCAATATCAATGGAAGATGATGAT

TTTGATCATACTAAATCAGGAGGAGATGAGTTTGATAATGATGAACCTGAT 

GCCAAAAGATGGAGAATAGAAGGTGAAAATGAGGGTATGCCAGCTATAGAAAGTAGAACAGTGAGAGAACCCAGAGTTGTGTTTCAGA

CAACCAGTGACATCGATATTCTAGATGATGGATACAGGTGGAGGAAATACGGGCAGAAAGTGGTCAAGGGAAATCCAAATCCAAGGAG

TTACTACAAGTGCACATTCCCTGGATGTCCAGTGAGGAAGCACGTAGAGAGAGCCTCACAAGACCTAAGGGCAGTGATCACAACCTAT

GAGGGAAAACACAACCATGACGTGCCTGCAGCACGTGGAAGTGGCAACAACTCTATGAATAGATCATTGCCAATAACCAATACCACAA

ACAACACTAGTGCAGCAACTTCTCTATACACTAATAACAATTCTCTTCAGAGTCTTAGACCACCAGCAGCACCAGAAAGGACATCATC

ACATTTCAACCCCAACATGCAGCAGAGTTCATCAGGAAGTTTTGGATTCTCAGGGTTTGGAAATCCATTAATGGGGTCTTACACGAAT

CAACAATCTGACAATGTTTTCATCACTAGAGCCAAAGAGGAGCCTGGAGATGACTCGTTTCTTGACTCTTTCCTATGCTAA 

>Glyma18g09040.1  

ATGGACGCCGGCGAAGCCCTCTCTGACGATCCGAATCGGCCCAATTCCGCCGCCGACGCAGCTCCGGCCACCGCCGGAGCAAGGTACA

AGCTCATGTCACCGGCCAAGCTCCCGATCTCGCGCTCTCCGTGCGTCACGATTCCGCCGGGGCTCAGTCCGACGTCGTTTCTCGAGTC

GCCGGTGCTGCTCTCCAACATGAAGGTGGAACCTTCACCGACTACAGGATCCCTTTCTTTGCTTCATCAAACAGCACATGGTTCCGTG

ACTTCTGCCGCATCTTCTACATTTCCTGTAACCACTGTATGCTTCAATACCAATACTGTTGATGACAGAAAACCTAGCTTCTTTGAGT

TTAAACCACACAATAGATCAAATATGGTAATGAATTACTTGATGTTACAGCTAGTAAAACTGATGAATATAAACCTTCAAGTTCCCGC

AGACTTTGACAACCATGCAAGTGAAAAATCTACTCAAATAGATGGTCAAGGAAAAGCTCAAGCTTTTGATTCATCACCATTAGTAAAA

AATGAGTCAGCATCCCCTTCAAATGAATTAAGTCTATCATCACCTGTTCAAATGGATTGCTCAGGAGGTAGTGCCCGTGTTGAAGGTG

ATTTGGATGAATTGAACCCTAGAAGCAACATAACAACTGGGCTTCAAGCATCACAAGTTGACAATAGAGGTAGTGGACTTTCCGTTGC

AGCTGATAGAGTATCTGATGATGGATACAACTGGAGAAAATATGGGCAAAAACATGTTAAAGGAAGTGAATTTCCACGCAGTTATTAC

AAATGTACACATCCTAATTGTGAAGTCAAGAAACTATTTGAACGCTCTCATGATGGGCAGATCACTGAGATAATTTACAAGGGAACAC

ATGATCATCCTAAACCTCAACCAAACCGCCGTTACTCTGCTGGAACTATTATGTCTGTGCAAGAAGAGAGATCTGATAAAGTTTCTTT

GACCAGCCGAGATGGCAATGGATCCTATATGTGTGGCCAGGGGTCTCACCTG 

GCTGAGCCTGACAGTCAACCAGAGCTATCGCCTGTAGCAACAAATGATGGTGATCTAGATGGTTTGGGGGTTTTGTCAAACCGGAATA

ATGATGAGGTTGATGATGATGATCCCTTCTCAAAGCGAAGAAAAATGGACCTTGGAATTGCTGACATCACTCCTGTAGTTAAGCCTAT

CCGGGAGCCACGGGTTGTTGTACAAACTCTGAGTGAGGTTGATATCTTGGATGATGGCTACCGCTGGCGCAAGTATGGGCAGAAGGTG
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GTGAGAGGCAATCCTAACCCTAGGAGTTATTACAAATGCACGAACACTGGTTGCCCTGTTAGAAAACATGTGGAGAGGGCATCTCATG

ATCCAAAAGCTGTGATTACCACATATGAGGGGAAGCACAATCATGATGTTCCAACTGCAAGGAATAGTTGCCATGACATGGCAGGACC

AGCAAGTGCAAGTGGACAGACAAGAATTAGGCCCGAAGAAAGTGATACCATCAGCCTTGACCTTGGGATGGGAATTAGCCCAGCTGCT

GAAAACACACCAAACAGTCAAGGGAGAATGATGCTTTCTGAATTTGGGGATAGTCAAACTCACACCAGCAATTCCAATTTCAATTTTG

TTCATACTACGACAGTGCCAGGGTACTTTGGTGTGCTAAATAACAACTCTAACCCATATGGTTCTAGAGAAAATCCAAGTGATGGTCC

ATCTTTAAACCATTCTGCTTATCCTTGCCCTCAGAACATAGGGAGAATACTAATGGGTCCTTAA 

>Glyma18g10330.1  

ATGTCGTTCAATGGGAAACGACTTGTCGTGGATGAGATAGATTTCTTCACAGAGAAGAAGAAGAAAAGTGAAGACGTTGATAATCAAT

TGGTGCACCACCAAATGGAGCTTCCTATTAATACCAATTTAGATCTCCTTATTACGAAGAGTTCAACCAGCAATAGATCAAATATGGA

AGAAGGACCGTCCGAGTCAAGGGATAATACGAGAAATAAGTTTGCAGCTATGTTAGCTGAGTTGCACATCATAAATGCTGAAAATCAA

CACTTGAGAGAGCTGGTTGACCAGGTGAACAATAAGTACAATGACCTGCACAAGGATCTTACGAAACTTATGCAAAAACAACATAAAA

ATGAGATTAATGGAGCCATAGAGGAGAAGGATAAGAGAGATGATATGATTATTTCAAGGTCTTTCTTGGATATTGGAATTGCTACGAA

GGAAGATCCTTCTCAACAACATTCAGAAGCAAAACTGCAAGAAAGCAAAAACATTACTGAGTTGATGGAGTGCAAGAATAGAGATGTT

GTTGAGTTGGATTCTGGCAAGGATAGTGCAAAATCTAGGAGAGATAAGCATGAGAGTTCAGAAACCATGTCAATGATCAAGAAAGCTC

GCGTATCAGTTCGAACAAAAACAGATTCATCTATGATTTCAGATGGATGTCAATGGAGAAAGTATGGGCAGAAGATGGCAAAAGGGAA

TCCATGTCCGCGATCTTATTATCGTTGCTCAATGGGAACTGCTTGTCCAGTTCGGAAGCAAGTACAAAGGAATGCTGAGGATCTAAGT

GTGTTGATCACAACATATGAAGGGCAACACAATCATGTACTCCCTCCCACTGCAAAGGCCATTGCATCCACCACATCAGCAGCTGCAT

CAATGCTACTTTCAGGATCAATGCTAAGCTCAGATGGCCTTATATACCCAAACATATTAGAAAGTGCATCACTTCCGTTTTCTCAGAA

CTTAGCAACCCTCTCAACTTCAGCTCCATTTCCCACTATAACTTTGGATCTCACTCAAAGTACTACCAATAATTCCTCACAGCTACTA

CAAGGGGCACCACAGGATAACCAACATATATATAGCCTCCTTTCCCCACTTTTGGCTCAGAAGTTTATGTCATCAGCTACCAACATTT

TTTATCAGAATCACCAGACTAAGGTTTCTAGCTTGCATGGGTCTCAGGGAACAGAAACTGCTTCATTTGTGGACACGGTAAATGCAGC

TACAGCTGCTATCACTGGAGACCCGAAATTCAGTGCAGCTGTTATGGCTGCCATAACATCTATAATTGGAAGTTCACATCCAAACATT

AATGGTACTAGTGGAGATCCAGCATTGCAATAA 

>Glyma18g16170.1  

ATGGGAGAGGTTGGAGAAGGAAACGATAACTTGAAACTTTCATTGGCAAAGCTTGTAAAGGATTCAACTAGCGATGAAGAAAGTGAAC

TTGTTTCCCTTTCTCTTGGAATTTCATCCACAGGCCAACATGAGATGAAGAAAAAGAAGAATAGAAATGAAAAGATGAGAGAAAATGA

GGATTTGAAAGATATACTTGCACTTGGATTAGATATCAGATTTGACTCTTCAGCTATAAAAAATCTAAGCACTGAAAAGACATGGCCA

CCAAGTAAAGTTGTCAAGACAATTATGAGAACTAGAGATAAAAGTGAAGTTTCTCAACATGCTGAACTCAAGAAGGCCAGGGTTTGTA

TCAGAGCGAGATGTGATACCCTAACGATGAATGATGGGTGCCAATGGAGAAAATATGGACAGAAAATGGCAAAAGGGAATCCGTGCCC

TCGAGCATACTATCGATGCACTGTTTCTCCATCTTGTCCTGTGAGAAAACAGGTTCAAAGATGTGCTGAAGACATGTCAATCTTGATT

ACCACCTATGAAGGAACTCACAACCACCCACTTCCTACTTCAGCCACTACCATAGCCTACACAACTTCTGCAGCAGCTTCCATGCTTC

AGTCTCCTTCATTGAGCTCACAACTAGGACCAGCCAATTCAGATACGGTCCCTCTCATCAATTCTAGCGTTGCTTATAACCTTAATGC

CCTAAACTTCACATCATCAAGCTATGATCAGCAGTTTTCAAAATCATCACAACACTTGTACTTCCACAACTCATCTATTTCAACCTCT

AATTCTCACCCCACAATCACTCTTGACCTCACCTCACCTCAAACTTCACCTCATGTTGGAAAGTTCACCCCAGGCTTGTCTTTCATAC 

CAAAACATTCATCAACAAATCTTCATTTTTCCTCAAGTACTTTCTCTCCTTTGCAATCAAGCATGCTACAGTCACCTTGGAGTCCTTA

TGGTGATTGCTTCAACTATGAGGGATTGATCACCCAAAATAGTAACCAAAATGGTTTCCTTACTAAGACTGGAAAACAACCATTTCAG

GGGCATCTTTATCAACCCAATTACATTAGCAACCCTGCAACCAAGGCAATCACGGCTACCCCAAAATTTCAATCTGCAATAGCAGCTG

CACTCACAGCATATGTTGGTAATGGGGTTAGAGAAAATCATGTTGGGGCTGAAAGTGCAGATAAAAATGTGATTGAGAAGAAAAATTC

CACTAAAGGTAGTTAG 

>Glyma18g39970.1  

ATGATGGAGGAAGTAGTAATGACAACTTCTTGGTCAGAGGGTTCAGAGGATGATGACCTTGTGAGAGAGCTTTTGGATGATGGGTCTC

CCCTTCTTATTGAACCCCCCAACACAACAACAAAAGCCTCTTCAAGTGATGACCAAGACCAAGCCTTTAATAAGTTCATCTCCAACAT

TTACTCAGGACCTACCATTTCAGATATTGAAAATGCTTTGTCAGTGACCAACCAAAGAGACCATTTCCCACAACTCTCATCGGCCAGA

GTTTCCATATTGGAAAGGGGTTTGAGTAAGATTGAGAATAAGTATACCCTGAAAATCAAATGCTTTGGCAACGTGATGGGTGATGATG

GATATAAGTGGAGAAAGTATGGACAGAAATCAATTAAGAATAGCCCAAATCCTAGGAGTTATTATAGGTGCACCAATCCAAGGTGCAG

TGCCAAGAAGCAAGTAGAGAGATCCAATGAGGACCCAGACACTCTTATCATAACCTATGAAGGGCTCCACTTGCACTTTGCTTACCCG

TATTTTCTCATGGGCCAACTTCAGCAATCTAATTCCCACCCACCAATCAAGAAGTCCAAGCCCATCTCTCCACAGGCTCAGGCCCAAG

CCCATAGAGAAGACTATGTTCAGGAAGCCCAATCAAATGCTACTTGGGGCATGATGTCATCCACTTCATTGGACTCTACACTAGACAT

GGCCCAAGAAAATTTGGGCTCACAAGGGTTGCTTGAAGATATGGTGCCATTCATGTGCTCACACAAAATTTTCTTGTTCTTCGTACAG

TTCTCCTCCAACATCTCCTCTTTGGACTTCAACTTACTCCACCACTTGCTATACCGTTGGCTTAAATTCTAG 

>Glyma18g44030.1  

ATGGGAGATCATAGTAACTGGGAAACTTCTGAACTTAGTCATAATAATCATCATCAAAATCATCAAGTTGGACTTGATGTTCTTAAAT

TCAAGTCTGTTCAACCTCCCTCACTACCCCTCTCTCCCTCTCCAGTCTCCCCTTCTTCTTACTTGAACTTTTCATCTGCTTTCAGCCC

TTCTGAGTTGTTGAACTCACCTTTGTTTTTTCCTTCTCCAAATATTTTTGCTTCTCCTACTACTGAGGCCTTGGTTGGCCAGAGCTTC

AACTGGAGGAACGGTTCAGGTGAAGAACAACAGCGTGGCAAGGAGGATGAGAAAAACTACTCTGACTTCTCTTTCCAAACCCAAATTC

AATCTTCCTTAAACATGTTTCAAGTGCAGGAACCGCTTAAGAAACAAGACATGTGGAAATTCAATGAACCTACAAAGCAGTCTGATTT

TTCATCTGAGAGGACAGCAACAAAATCTGAATACCCTTCAATTCAGAAATTTTCCTCAGAAATGGCTGCCGGAAAACCAGAAATACAA

AGTAATTCAGTTCCAGGGTCTGGTTATTTTGACTATACAAGTGCATCTCTGTCTGTTAGAGAACAAAAGAGAGCAGAAGATGGGTTCA

ACTGGAGAAAATATGGACAGAAACAAGTGAAAGGGAGTGAAAATCCTCGTAGTTATTACAAGTGCACACATCCAAATTGCTCAGTGAA

GAAGAAAGTGGAGAAGACTTTGGAAGGACAAATCACTGAAATAGTATATAAGGGCCAACATAACCACCCTAAACTGCAGTCTACTAGA

AGAACAAACTCTCAATCAATTAATCAACCTTCTTCATCGTGCACAAATTCAGGGATATCTGATCAATCAGTGGTGACCCTAGGAAATC 

CACAAATGGATCATTTCTCCATACAAGAAGATTCTTCAGCTTCTGTTGGAGAGGAAAATTTTGAGCAAACATCACAAACCAGTTATTC

TGGAGGAGATGAAGATAACCTTGGACCAGATGCCAAAAGATGGAAGGAAGATAACAAAAACGATGGCTATTCTGTCTCAGGGAGTAGA

ACGGTTAGAGAGCCTAGAGTTGTAGTTCAAACCACAAGCGAAATTGATATACTTGATGATGGCTTTAGGTGGAGGAAATATGGACAGA

AAGTAGTCAAAGGAAACCCAAATGCAAGGAGCTATTACAAATGCACGGCCCCTGGTTGCTCAGTGAGAAAACACGTTGAGCGAGCTGC

ACATGACATCAAAGCTGTGATCACAACTTATGAAGGGAAACACAACCATGATGTACCTGCTGCACGTGGTAGCGGAAACTATTACATG

AACAGAAATTCTCTGAACAGCAGCATACCAGCACCTATAAGACCCTCGGCAGTGAATTGTTATTCTAACTCATCAAGTTTCACAAACT

CTCTCTATAATAATACTAGACATCCAGCAACTGGTAATCAAGAATCATGTTCACTGGACAAGTTCAAGAACCCTGGAAGTTTTGGCTA

TTCAGCTCTTAACAGATCAATGAGTTCACATACCGATCAAGCGCAATACACAGATGCTGCACACTCAAAGGCCAAGGATGAGAGGAAG

GATGACTCATTCCTTCAGTCATTTCTCTCAAAGGACTACTGA 

>Glyma18g44560.1  

ATGGCAAAACTTGGTTGTTCTAGTCGTAGGAAAGCAATTGAGGAGCTCCTTAGAGGGCGTGATTGTGCCAAACAACTTAGGAGTGTCA

TCAATGGGAGTTGTGAAGATGGATCATCAACAACCCCATCATTTGCTGAACAACTTGTGAAGGAGGTGCTCATGTCCTTCACCAACTC

CCTCTCGTTCTTGAAGAACAACCCCACTTCTGAATCCCATGATGTTTCCAATGTTCAAGTTTGTGAATCTCCCAAGTCTGAGGACTCC

CAAGAGAGCAATTGCAAGAGCTCCATCATTAAGGAACGTAGAGGGTGCTACAAGAGAAGAAGAACTGAACAAACATGGGAGAAGGAAT

CTGAAGCTCCAATTGATGACGGCCATCAGTGGAGAAAGTATGGCCAAAAGGAGATCCTGAGTGCCAAATTCCCAAGGAACTACTATAG

ATGCACTCACAAATTTGACCAAGGTTGCCAAGCAACAAAACAGGTGCAAAGAGTTCAAGAGGAACCAATCCTATACAAGACCACCTAC

TATGGCCTCCACACTTGCAAGAACTTGGCAAACCCTGAGATCATACTTGACCCTATGTCCCCTTCATCCTCATCCAAGTTCCTTAGCT
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TTGACAACTCCTTCCCAACCCCATCAAAGCAAGAGTGCCCCTTTCTCTCATCTTCTAATTTGCCATCATCAGTGAAAGGGGAGTGCAA

GGAGGAGGTCCCTCCCTCAACTTCCTCCAATCATTATCTCATCTCTTCTGACCTCACTTTTGATAGCTCACCAAGGCATCATGTCACT

CTATCATCAACACTTGACTCAGAGTACAAGAGTGTGGACATTTCGGATGTCTTGTATGATTCTGCTCAGCTTGATGATGCCTTTGAAC 

CCTTCCTTGAATTTAGATGA 

>Glyma18g47300.1  

ATGGCGGAAGATTGGGATCTACATGCGGTGGTTAGAGGCTGCTCCACCGTTACATCATCCTCAGTGTCTTCTTCTTCATCTCCTTCTT

CCTCTGGTTTTGCCTCTTCTTACTTCCACCCTGAAGCTGCAGTTTCTTCTTCTTCTTCTTCCTATTCTGGCTTCAACATCTTCAAGGG

TGAACAAGGAATAAGCCAAGTTTTGTCGCTCTCTGCGTACCCCTTTGAGGCAAGGAGCTCCATTGAGGAATTGCATGAGCTTTGCAAA

CCTTTCTTCTCCAAATCTCAGCCTCTAACGTTGCAAGCCTCTTCACCTTTGTCCTCACTCTCTTCCTATTCCTCTGCGCCACCCAAAT

CTGTTTCAACGCAAGAGAAACAACAACAGAGGAGCAAGCAGGCACATGCTGTCACCACCCCACGATCTAAAAGAAGAAAGAACCAGCT

TAAGAAAGTTTGTCAAGTGCCAGTTGAGAATCTCTCCTCAGACATATGGGCATGGAGGAAATATGGCCAGAAACCCATAAAGGGGTCT

CCATATCCAAGGGGGTACTATAGATGTAGCAGCTCAAAGGGGTGTTTGGCAAGGAAACAGGTTGAAAGAAACAGATCAGACCCAACAA

TGTTTATAGTGACTTACACTGCTGAGCACAACCACCCTGCTCCTACTCACAGAAACTCTCTTGCTGGCTCCACACGTCAGAAGCCATT

GGTACCTCAAACAGCCACCACCACTGAAGAAGACTCTGACAAGAGCAAGAGCCTCACAAAACCCACTTCCCCTGCCACCTCAGGGGCA

GAAGAAGAGGCTCCAACACCATCACAAGGGGAAAAGTCTGAGAGCAGAGAAGAGAAAGAGGATGTGATGGATGATGAGGAAGAAGATG 

AATTTGGCTTGTCTGATATGGTGCTTTCAGATGACTTCTTTGAAAGTTTGGATGAACTGAGCCAACTTACGGCTCCTTCTGTTGTCAC

TGGAGACTGTTTCAGTGACCCCTTTTCAGCAATTGCAATCCCTTCTTGGGTGGCTAGTGGTGCTGCTACTGCTAGTGGGTGTAGATGA 

>Glyma18g47350.1  

ATGGAAAGCCAAGACCCACCAAACCCACCACCCCAAAACAACCCCTTCCTCTTCACGCCAAATTCGATGTTGCAAAGCCCTAATTTGG

ACCCTCAAGAGCAATTAGGGCTATGTGACATTGACTGGGGTAACCTTTTCTCTGCTCAAAACAGCTTCTTGCTTAATGGGGATGCCAA

CGATGCAATTGAATGTGCTTCTTCTTCTTCTTTTGTGGCTCAAAATAAGGTAGCTTGTGAAGAGGAAAAGGGAAACAAGGAGAAAAGG

AAAGGTGGGAGGATGAAGAAAACAACACGAGTGCCAAGGTTTGCGTTTCAAACGAGAAGTGCAGATGATATTTTGGATGATGGTTATC

GCTGGAGGAAATATGGTCAGAAAGCTGTGAAGAATAACACATATCCAAGAAGCTACTACCGCTGCACGCATCACACGTGCAATGTGAA

GAAACAAGTGCAAAGGCTATCCAAAGACACAAGCATTGTGGTGACGACTTACGAGGGAATTCACAACCACCCGTGCGAGAAGTTGATG

GAAACTCTAACCCCTCTCCTCAAGCAAATACAGTTTCTTGCCAGCTTGTAA 

>Glyma18g47740.1  

ATGGAACAAGACAACCTTAACAACAATTGTGATGAGGAAAACTTTGTGTCTGACTCGAGAGGAAGAAAAAGAAGCATTGCTGAGAGAA

GGGGTTTCAATTCCAATGCTGCAAGAATCAACACAGCACTGTTTCGCACTGCAACAACTTCAACAACAACCCCTTCACCTTCCCCTGC

TGTTCGATCACCTCGTCTCACCATTCCCCCGGGCATTAGTCCCACTGCCTTGCTTGACTCTCCCATCATGCTTCCAAATTCTCAGGCC

ATATCTCCCACCGTTGGCTCTTTCTTCACGCTGCCACTTCTCAGCCATGAAGGATCAATGCTCACAACTGAACAAGGGAATGTGGATG

TGTCAACCGCATTTGATGTCGCCGCCTCTTTCAAATTCAAGCCTCGTGGACATTTGGATCCTAATCCTTTGCCTCCTTTCCCTGCTTC

TCTAAATCAGGTTTCTAGTCATTTCCACTCAGTAAAGGGAGAAAATAGAGAGAGCCACCTACTTGCTCAAGTTCAGCCACCATTAGAT

TTTTCATGCCAAGCAGATTTTTCAAAAGGCCATTCTGTGAAAAATAGTGAAGTGAATTCGTACAATGATATGAAAATGGTAAATGATG

CGATTGTTAATGCCAATAATGTTGAGATGCCAATGTCTGGCTCTGAGGAAGTAAGTGATGAAAGCGCTATGCTGAAAAATGCTATCAA

TGGTGAGGATTTCGGAGGGCAACCTGCTTCAGAAGGAGAACAGAAAGAGGTATCCCATGCAACGGGAGCAGTAAGGACTTCAGAGGAT

GGCTATAATTGGAGGAAATATGGACAAAAACAGGTTAAAGGTAGTGAGTATCCCAGAAGCTATTATAAATGCACACAGCCTAATTGTC

AGGTCAAGAAAAAGGTGGAACGATCCCATGACGGTCAAATAACGGAAATTATTTACAAGGGTGCTCATAACCATGCACAACCACACCC

CGGACATCGAGCATCTTCACTTTCTACTGATGAGGTTTCAGACATGGCTGAAGACAGTACCTTAGCTAAAATTGAAGGTGGGTATGTC

TGGAGAAATATTCAAACAGGATTAAAAGATACAAAACAAAGTTTTGATTGGAAGGCTGATGGACAGGAAAGGACATCATCAACTTCTG

CTGTGACTGAGCTTTCAGATCCTATATCAACTAACAAAGCTAAATCTCTACGTATATTTGAATTGGAGGACACTCCAGAGCTTTCTTC

TACACTTGCCAGTCATGATGATGATGAAGATGGGACCGCTCACGCACTTGTGTCGGCTGAAGACGAAGCTGAGAATGATGAATTGGAA

CCGAAAATAAGGAAGAAAGAGAGCTATGCAGTTGAACCAAATTTGCCCCCTACTAGGGCTGTTCGAGAGCCAAGAGTGGTTGTCCAAA

TTGAGAGTGATGTGGACATACTTGATGATGGTTACCGCTGGCGTAAGTATGGACAAAAGGTTGTCAAAGGAAATCCAAATCCTAGGAG

CTACTACAAATGTACAAGTACTGGATGTATGGTAAGGAAACATGTGGAAAGGGCTTCACACAATCTGAAATATGTCCTTACTACTTAT

GAGGGAAAGCATAACCATGAAGTGCCCACTGCTAGAACCAACAATCAGGTAAACTCAAGTGATGGTGGTTTACCTCCCAATGGTGCTA

ATGGACAAGTTTCTCTTACATTACCAGGGAATGCTGGCATTCCAAAGCCCGAAACTCATCAAACTCTTGGACATCATTTTGATAGAAA

ACCGGAATTCAGCGACGAGTTTCTCAGGCCTAGTTTGGTTGGAAGTTTCGGGAATGATATGAAGTTTCGGCCTTCTTCCCTTTGCCAA

ATGAAGTATCCTTCCTTGAATAACGCCATGCCATATGGCTCCTATGGACTGAACCCTGAACGTTGCACTGCCCCTCAAGCTGGATCCA

TTCCCTCCATGTTCCCTGATTTTCCAATGCCACTTCCATTGAATCTTCCCTCATCTGGAAATTTTTCAATTGCTGGACTGAATTTTAA

CCGTGTCAAGCCAATGAATCCGGACCAGTCTTTCCTTTCTGGGCAGCAGGTGAAGGACATTGATACAGGGTTCCTGAGGCCTAAACAG

GAACAGAAGGATGATACTATGTACGGCTCGTGCATGCCCCCGCTAGATCATGCAAATGCTTCACTCACTTCTTCACCATCACCATCCA

TTTATCAACGCGTCATGCACAATTTCCCTTCATAA 

>Glyma18g49140.1  

ATGTCAAAAATGTCTAGCCCCAATGGTCCAGAGATAGAAGAGAAGAGAGTTACAAAGGAAGATAAATTCAAATCTGCTAAAACTGAAA

TGGGTGAGGTGAAGGAAGAAAATGAGAGATTGAAGATGATGCTGGAAAGAGTAGAAAAGGACTATCACTCCCTTCAACTCCGTTTCTT

TGACATCCTTCACAAAGATGTTTCAAAGAAGGGTTTAGCTGTTTCATCTACTTCCCTTGATCATGAAACTGCAGAGCCTGAGCTTGTG

TCACTTTGCCTTGGAAGGAGTCCAATGGAGCCTAAGAAAGAATTAGCAAGAATTGGATACTCCAACAAACCAAAAGAAGAAGACGTTG

GACCCAACCTTACTCTTGGATTAGACTCCAAACACCTTTTCTCAGAAGAACCAAAGGAAGTAGAAGCTGAGGGAACAAATCAATCAGC

AAAAGTGATAAATATGAATGATGGATGCCAGTGGAGGAAATATGGACAGAAGATAGCAAAGGGAAATCCATGTCCAAGGGCATACTAT

CGTTGCACAGTTGCACCAACATGTCCAGTCAGGAAGCAGGTGCAAAGGTGTGCTGAGGACTTGTCCATCTTAATCACCACATATGAAG

GAACACACAACCACCCTCTTGCAGTTTCAGCCACAGCCATGGCTTCAACCACTTCAGCTGCTGCTTCCATGCTGTTGTCAGGTTCTTC

AACATCTCACCTTACAAGCCACAATTCTGCATCTTTTGGAAATGCTCCTACCACACTACTCAATGCCAAACAAATGTTGTCACCACCA

AACCATGTCTCACCAAATCTGTTTTCAACAATCACTTTAGACATGACTTCTTCAGCTTCTAATTCCTCCTCATCAACTCAATTCCATC 

ATCGCTTACCTTCGACGATAGCTTCAATTTCAAACCCAAAATTTTCTCCAGCTAGTCTCAGCTTTTGTTCCCAAGATAATAACTTCAT

ACCATCCATTTGGGGTAAGGGGGGTGACACTTCCACAACACCAATTGACAAAATCCCCATGACTAGGCCACAAACTCCTTCCAAAGAA

GCTTTGGCAGAAACAATAACAAAGGCAATCAGCACAGACCCGAGTCTTCGTTCAGTAATAGCTGCTGCAGTTTCATCAATAGTGGGGA

ATGGATCAAGCAGTGGGAACCAAGAGGAATCAGACAATGTTCTTGGTTCAGGGTTGAACTTAAAACTTGGGGAGCATTTTCAATTGGC

TTCACCCAATCCCTTGAACCAGAATAGGAAAGAATGCTTAACAAGCTACTTCAAAAGTTTGTCCTCAAAGAATTCTGAGGCAGGAAGC

TTCATTTTTCTCCAACCACCATTGCCATTTTCTTTCTCCAAGAGTAGCACAAATCAGGTCAACCATTATGTTCAAGAAATGAACTCAC

ATCATTAG 

>Glyma18g49830.1  

ATGTACACTCCCAACGCCGATTCCGGCACGGCGCCGCATCCGCGCCCCACCATCACGCTCCCTCCGCGTCCCTCCGCCGAGGCCTTCT

TCTCTGCCGCCGGCGGCGCCAGCCCCGGCCCCATGACCCTCGTCTCCAGCTTCTTCGGCTCCGATGCCGCTGCCGACTGCCGCTCCTT

CTCGCAGCTCCTCGCCGGCGCTATGGCCTCCCCAATGGCCTTCTCCGCCGCCGCAGCATCCGCCGCCGACAACTCCGGCAAGGACGAC

GATGGGCCCCACAAGGGGTTCAAGCAGAGCAGACCCATGAATTTGGTCATTGCTCGTTCCCCTGTCTTCACTGTCCCACCTGGGTTGA

GCCCTTCTGGGTTTCTTAACTCCCCTGGCTTCTTTTCCCCTCAGGGCCCCTTTGGGATGTCCCACCAACAGGCTTTAGCACAGGTTAC

AGCTCAAGCTGTCCTAGCTCAATCTCATATGCATATGCAAGCTGATTACCAGATGCCTTCAGTAACAGCTCCCACTGAACCACCTGTA

CAGCAGCTGTCTTTTGCTCTAAATGAAGCTTCAGAGCAGCAAGTGGTATCATGTGTATCAGAACCTAGAAATGCTCAACTTGAAGCAC
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CGGAACTCTCACAGGCTGATAAGAAATATCAACCATCTTCCCAGGCCATTGACAAACCTGCAGATGATGGCTACAACTGGCGTAAGTA

TGGGCAGAAGCAGGTTAAGGGTAGTGAGTATCCACGAAGCTATTACAAGTGCACACATCTGAATTGCGTCGTGAAGAAAAAAGTTGAG

CGTGCTCCTGATGGTCACATAACTGAAATTATCTATAAAGGCCAGCATAATCATGAAAAGCCTCAGGCAAATAGGCGTGCCAAAGATA 

ATAGTGATTCAAATGGAAATGTAACTGTTCAGCCCAAATCTGAGTCAAACTCACAAGGTTGGGTTGGACAATTAAACAAGTTAAGTGA

AAACATTCCTAATTCTTCAGTTCCTGAAAGTGACCAGACCTCCAATCAAGGGGCTCCTAGGCAACTTCTACCTGGGTCAAATGAGAGT

GAGGAAGTGGGTATTGTAGATAATAGGGAAGAGGCAGATGATGGCGAGCCAAACCCTAAGAGAAGGAATACTGATGTTGGAGTTTCTG

AAGTACCTCTGTCTCAGAAGACTGTCACAGAACCCAAAATCATTGTGCAAACAAGAAGTGAAGTTGATCTTTTGGATGATGGCTACAG

GTGGCGAAAGTATGGCCAGAAAGTGGTGAAGGGAAACCCTCATCCAAGGAGTTATTACAAATGCACTAGTGCTGGATGCAACGTGCGT

AAGCATGTTGAGAGAGCTTCGACGGACCCCAAAGCTGTCATAACCACGTATGAGGGTAAACATAATCATGATGTACCTGCTGCTAGAA

ACAGCAGCCACAACACAGCTAGTAGCAATTCAATGCCATTAAAACCGCATAATGTCGTGCCAGAGAAGCATCCTTTGCTTAAAGATAA

GGATTTTGGAGGTAATGACCAAAGACCTGTACATTTGCGCTTAAAAGAAGAGCAAATTATAGTATAA 

>Glyma19g02440.1  

ATGGAGGCCATGTTAAAATTGTCTAGTCTTTGTGGTCAAGAGATAGATGATAAGAGAGATACTTCCATTTGCTCAGAAGAGGACTTGT

GTATTGAAAAGGGTAGTAAGGAAGATAAACTTGAATCTGCTAAAGCTGAGATGAGTAAGGTGAAGGAGGAGAATGAAAGATTGAAGAT

GATGATAGAAAGAGTAGGAAAGAATTACCATTCTCTTCAACTTCGTTTCTTTGACATCCTTCATAGAGAAACTTCAAACAAAGGTGTG

GAAGATTCAGCTGTTTCCCTTGATGAAGTGGAGGAACCTAAGCTTGTGTCACTTTGTCTTGGAACAAGTCCATGGGAGCATAAAAAGG

ATGGAATAATCTGTAACTCTAGCAAACATAAAGAAAATGAAGATTTGGAAGCCAGCCTTACCCTTGGTTTAGACTGCAAAGGTGTGTC

TTCAAAGGAACAGGTATCTGATATGAACACCTCAGAAGAAAAGGAAGAAGATTCAACAAATAAATTAGTAAGGACCAAAGATGGAGGT

GATGAAATTTCAGAGATAACACCCCCAGCCAAGAGGGCTAGAGTTTGTGTCAGAGCAAGATGTGATAGTCCCGTTATGCATGATGGAT

GCCAGTGGAGGAAATATGGACAGAAGATAGCAAAAGGAAATCCATGTCCAAGAGCATACTATCGTTGCACACTTGCTCCAGCATGCCC

GGTTAGGAAACAGGTGCAAAGATGTGCTGATGACATGTCCATCTTAATCACCACATATGAAGGAACTCACAACCACCCAATTCCAGCT

TCAGCCACAGCCATGGCTTCCACCACTTCTGCTGCTGTTTCCATGTTGTTGTCAGGCTCTTCAACATCTCAGCCTACAGATCACAGTT

TTGCCTATCATGCAAATTCTCCTACACTGTTCAGTGGTGTCAATTTCAGTCTTTTAGACCAACCAAGAGCAAACCAAGTCTTGTTACC

AACCCCTTCCTCACATTTACTCCCAACAATCACTCTAGACCTTACTTCTACTCCATCCTATTCATTAAATCAAGGGAATTGTTTACCA

TCAAACTTTGCTTCAACCCCAAGATTCCCTCCATTAAGTCTAAACTTTTGGTCCCCAGAGTCCAACATTCCACTATCCTTTTGGGGCA

AGGGAATTCCTAACAATGGCACTATTCCTATTGACAAAACTCACATCAAGCCATTCAATATAGGAAACCAATTTCAAGAACATTTCTA

CCAACATTACTTCAAGAACCAAACTCCATTCAGGGAGGCTTTGGCAGAAACACTAACCAAAGCAATCAGCACAGACACGAGTTTTCGG

TCAGCGATAGCTGCTGCAGTTTCATCTATAAGGGGACAAGGATCAAGCAGTGAGAACAAGGGTGATGGAGAGGTTTTAGGTTCAGGAT

TGAGCTTGAAACTTGGGGAGCATCCTCAACTTGCTTCTTCCAATTCCTTGAACAAGAATGAGTCTGACGCCATCCCGGGC 

>Glyma19g26400.1  

ATGGAGAATTATTCCATGTTGTTCTCTGTTTCCAATTCCTCAAGCTACCCAATTGGAGTTGGAAGCTCTCAAATTGGTTATAGTGGTC

AAAGCTCCAATGCGTTTCTTGGTCTAAGGCCTAGTAATGAATTAGCTAGTGATGATCATGAGAAGAGACAAGGTGGTGGTGATGGCAA

TATGTTAATGTCTCAGATCAGTGGTGGTAGCATTAATGTGAGTGATGAGTTAGGTGGTTCGGGAAATAGTAACAATAATAAAAAGAAA

GGAGAGAAAAAGGTTAGAAAGCCTAGATATGCTTTTCAAACAAGGAGCCAGGTTGATATTCTTGATGATGGTTACCGATGGAGGAAGT

ATGGCCAAAAAGCTGTTAAAAACAACAAATTTCCAAGGAGCTACTACAGGTGCACGCATCAAGGGTGCAATGTGAAGAAGCAAGTGCA

ACGCTTAACCAAAGACGAAGGAGTAGTGGTAACCACTTATGAGGGAGTGCACACACACCCAATTGAGAAGACAACAGATAACTTTGAG

CACATTTTGAGTCAGATGCAAATATACACTCC 

CTTCTGA 

>Glyma19g36100.1  

ATGCATATCAAGGAAGCAGAAAGGGTGGTCATTGCCAAACCAGTTGCATCAAGGCCAACTTGTTCTACTTTCAAATCTTTCTCAGAGC

TCCTAGCAGGTGCAATCAATGCTTCTCCCGCTATTCCATCTTCTCAAACAACAGTTTCTGCCATTAGACCAAAGACAGTGAGGTTCAA

GCCAGCAATGAATCAACCCCCTTCTGGGTTTGTTTTTTCTCAGGCTGATACTTTTGGAGCTGCACTTGATAATTCCTCTGAGATGAGT

CCTAAACTTGACACCAAACAGTCCCTCATATACAAGCCAACGGCAAAACTCGTATCAAAGACAACTGTGTCTCTTTTGGCAAATATGG

GAAATTGCAGTACTAGTCGGCAACAAACACAGCAACCAATGGAGGCCAATTTTCAACATTCCATCCATGAAAAATTTAGAACCAACAC

GAGCTCAAATCTTGATCAGAGTATTACCCCGCAAACAGAAATAAATTATCAGAGCAGTGAACCTAGTAAGATGGTGCAGCAGAACATA

GAGGAGGACCAAAAAGTTTTAACATCCTCAGTCAATTGTGATCGACCTTCTTATGATGGTTACAACTGGAGAAAATATGGTCAAAAGC

AAGTAAAAGGGAGCGAGTACCCGCGAAGTTACTACAAGTGCACACATCCTAATTGTCCAGTGAAAAAGAAGGTTGAAAGATCATTTGA

TGGGAATATTGCAGAAATTGTTTATAAAGGTGAACACAATCATTCGAAGCCACAGCTTCACAAGCGAAACTCAGCAGCAGGGACACAA

GGATCAGGGGTTGTGTCTGATGGAATAGTTCAAGATATGTGGAGTAATAGTCACAGTGAGAGGAATGAAGGCAATGAAGTTAGAATTG 

AGAACACAGGACTGTCTATGCATTCAGATTATTATGTCAAAGTTCCACGGCCTAATGATTCTGCTCTAAATGTTGGTGCAACTAATGC

TGGTGGAGTAAGCACGGAAAACTCGTGTGGTCTAAGTGGGGAATGTGAGGAAGGAAGCAAGGGATTTGAGGCACAGGAAGATGAACCC

AGATATAAAAGAAGGAAAAATGAGAATCAATCCAATGAAGCAGCACTATCAGAGGAAGGATTAGTAGAGCCACGGATTGTGATGCAAA

GTTTTATGGATTCTGAAATACTTGGAGATGGCTTTCGCTGGAGGAAATATGGGCAGAAGGTGGTGAAGGGCAATCCATATCCCAGAAG

TTACTATAGATGTACTAATATCAAATGTAACGTTCGCAAACATGTGGAGAGAGCCATAGATGACCCAAGATCGTTTGTGACTACATAT

GAGGGAAAGCACAATCATGAGATGCCACTCAAGAACACAGGAACTGTAGCATCTGAAAGAGATTCACAGGCTTCTCTTAGTAAAGATA

AAGCATGA 

>Glyma19g40470.1  

ATGGACAATAATACTTGTGCCTCCTCCCAACTTGAGTCAGAAGAAGCATCTTTTGAGCACAAATCAGAAACTCAAACATCAAAGAAAA

GGAAAATGGTTGAGAAAACAGTTGTGGCAGTGAGGACAGGAGAGAATGTTGGCAAGCTGAAGAATGAAGGGCTACCTTCGGATTTTTG

GTCTTGGAGGAAATATGGACAAAAACCGATCAAAGGGTCTCCATATCCAAGGGGCTATTACAAGTGCAGCACATCCAAAGGTTGTTCC

GCCAAAAAGCAAGTAGAGAGATGCCGAACTGATGCTTCAATGCTCATAATCACATATACCTCTACACATAACCATCCATGCCCCACTG

CCATCACCACAAATTCACCCCAACAACCAAAAGAATTATCCGAATCCGAAACCACCCAAGACCTCTCAGCTACCACAAAGGAGGAAGA

CCAAGAACATATAGAACTAGAAGAAGAGCAAAGGGATAATAATAAGCCCAGTGATGAAGTTACAAATGAAGAAAATTTTCATTACTTG

CAATCTCCTATACGTTGCTCCGGCCAAGACATCATTATAGAACAAGAAGATCCTTTCAAACTAAACACGGAGAAAAGCCATGACAGAA

TGGATCTCCTCTTAGAGGAAGAGCCTCTTTGTTTTGCACAGCTTAAGAACTTGTCTGCTTCCAAAAACGAAGAGCTTGACTTTTTCGA

TGAGCTTGAGGAGTTACCCATGTCTTCATCTTTCTTGCACTTTACGAGAAACATTTTTTCCGATGAAAGGATTCCCGTTGCCCCTTCT

TGA 

>Glyma19g40560.1  

ATGGAGAATAATAAGATGATGGGTGTGAAGAAAGAGGACTATGCTGCCAATATAGGATCTTCATCCCTCCCTTCTTGTAATAATTATC

CATTCTTTGATTTCTCTGAAGATAAGGGCTCTTTAGGGTTTATGGAGCTATTGGGTGTGCAAGACTACAATCATCTCCTTGATTTCCC

TCTATCGTCACACGTGTCAGTGCCTCAAACCTCTGCGGTTAAGGAACCACCTGAGACTAAGAAAGAGTGTTCCGAGGTAACCAACAAC

CAGCAACCGACGACTCCGAACTCTTCATCCATTTCCTCCGCGTCCAGTGAGGTTCTCTATGATGAACAGAATAAAACTGTAGACCTAG

CACCTGAACACCAAAAGACAAAGGAACAGTTGAAGGCAAAGAAGACAAATCAGAAGAGACAGAGAGAACCGAGATTCGCGTTCATGAC

GAAAAGCGAGGTGGATCATCTGGAAGATGGGTACAGATGGAGAAAGTACGGTCAAAAAGCTGTGAAAAACAGCCCCTTTCCCAGGAGC

TACTATCGTTGCACCAGTGTTTCATGTAATGTGAAGAAACGCGTGGAGCGATCTTTCAGCGACCCAAGCATTGTGGTGACAACCTACG

AAGGCCAACACACGCATCCAAGCCCAGTTATGGGTCGCTCCAACAACTTTGGTACGGTAATGTCTGGATCTGCTGGAAACTACATGTC

CCAATATTATCATCAGCAACAAGTCCACGTCAATGCATTGTCTTCTTTGGGTTTCCTCTCTTCTTCTTCGTCTTCAAGGAATGCCACT

TTTTCTCAAGAGACTGCCTTGTTAAGTGACTATGGGCTTCTTCAAGATGTTGTTCCTTCACATATGTTGAAAGAAGACTAG 
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>Glyma19g40950.1  

ATGGACAACCCACACCACCGTCAATTGACCTTCTTCCTCAGCCATAGTATAGATCACACAGATCCTCCTTCTGTCAAAGAAATGGATT

TCTTCTCAACTTCATCGGCACCTGATCATAAAAATAACACTAGTACCAGTGATACCAATGATGATTATCAGAAGCGTGATGATCAACA

TGACACTCATGATCGCCATGGAAGCATCACCGCCGATGGATCACCAACACGCGCCACTGACCACCATGTAAACACTGGACTGAATTTA

ACTTGTGCAAGTGCTGGAATGACAAAATCAGACAATAGTGAAAATCCTGAAACTGAGCTGAGTTCTCTTGAAAACCAATTGGGGAAAC

TACAAGAAGAGAATAGCAAGTTAAGAAGTGTGCTGGACCAGATAACCAAAAACTATGCCCAACTACAAGCTCAGTTGTTCAACGCCTT

GCAAAAACAAAAGCTTCCTAAGGCGACTGCCGATAGAAGATATAGCACTCCGGAGATAACTGCAAAAAATTCATTTTGCAAAATTCAT

GTGCACACACACACGTACTTCTACCGGCAGTTAAAACTCAAAAATGTGGAAACAAAAATTGTGGACCCAGGAGCAAGCACGAAATTAG

ACGTGGTCAATAATGCATCGGTTTCGGATGAAAAGACTGATCAAGATGTATCGGTTTATCGTTCAAACAACGCGGAGGCTTGTCCTGA

TGCTGCAGAAGATGTTCTTGACCGGTCCTCTTCACAGAGTTGGGGATCATCCAAGTTAGAGGAACAACCCAAAACTGCAGAACAACTT

CCTGCAGAACAGATTCCTCTCAGAAAAGCCAGGGTTTCCGTCCGTGCTAGATCAGAAGCTCCCATGATAAGCGATGGATGTCAGTGGA 

GGAAATATGGACAAAAAATGGCCAAGGGTAACCCTTGCCCTCGTGCTTACTATCGCTGCACTATGGCTGTAGGATGCCCGGTCCGAAA

ACAGGTTCAAAGATGTGCAGATGACAAAGCAGTGTTGATAACAACCTACGAAGGCAATCACAACCACCCTTTGCCGCCGGCCGCCACC

GCCATGGCAAATACTACGTCAGCAGCCGCAGCCATGCTGCTATCAGGTTCGGCAGCCCCAAGCAAGGAAGCGCTAACAAACTCTGCAG

GATATTACTCTTCTTCTTCAATTCCCTATGCTTCAATGGCAACCCTATCAGCTTCAGCTCCATTCCCAACCATCACTCTCGACTTGAC

CCAAAACCCCAACAACGCCATGCAGCTGCACCGAGTACCAGCAGGCCATGGCGCCACGTTCCCTCTGCCACTGCATGCGGCAGCTGCT

GGTCCCCACCTACTAGGTCACCCCTTGTTCTTCCAACAGAAGCTTCCACCGGCAGCATTAATGCCCCTTCTTCAACGACAACCTTCGT

CGTCGATGGTCGAAACGGTTAGTGCAGCCATTGCTTCGGATCCGAACTTCACTGCAGCTTTGATGGCAGCAATCTCATCAATCATTGG

AGTACCAAGAAGCAGTGATGATAATAACAATGGAAATGGTGCTATTCCAGGGTCACCACAGCTTCCTCAGTCATGCACTACTTTCTCC

ACCAACTAG 

>Glyma19g44380.1  

ATGGAAGAGAGCACCAAGAGGAAACACACTAGTCTGATCCATGAACTAATCCAAGGAAAGGAACTAACAAAGCAGCTTAGTAACCACC

TGGTTTCATCTTCTCCAATGTCCCATCAAACCAATGAATTGTTTGTTGAGAAAATACTTTTGTCTTATGAGAAAGCACTCACCATGCT

GAACTGGGGCTCTATTATGGGAGAGGCCAAGACCACCAGTGGCAACATCATGGATTCCCATTGTTCTTTTACAAATGGTGGGAGCCCC

AGAAGTGAGGTCGTGGACCGTGAATTGGAGCACAAAGCTGCCCTCAAGAAAAGAAAGACCATGCCCAGATGGACCGAGCAAGTGAAGA

TTTGCTCAAGAAGAGGACTTGAAGGGTCATTGGATGATGGATATAGCTGGAGAAAATATGGCCAAAAGGATATTCTCAGAGCTAAGTT

TCCAAGAGGATATTACAGATGCACACATAGAAATGTACAAGGGTGTCTAGCAACAAAACAAGTTCAAAGGTCAGATGAAGACCCAACA

ACAATTGAGGTGACCTACAGAGGAAGACATACATGCACGCAAGCTAAGCATTTAAACAAGGCATTCCCATCAAACATCAAGGCATGTT

TGGGAGAAAATCAATTTCAAAAGAATCAACCACTTCTAGAGAAAATACAACAACAAACCCCTGAGGTGATTTTCACCTTTGAAACAGA

GCTTAAAGTCAAAACAGAGGAATTGGAAACCAAGGAGGATATCTTCCCATGGTTTTCCTTTCCTTCTCCATCAATTGGATCAGAAAAC

GAGGACAACATGTTACCCGAGACTATGTTTGAAAACCATTTCATGGAAAGCTTCTCTCCAGTATTCTTATCACCAGCGACTTCAGAAT 

CAAACCCTTTCTGTTTGTCAGCGTACCACTTGGACAGCACTGGACTATTATGCCAAAACATACAAACCTCAGAATCTGATATCACTGA

GATAGTTTCAGCCCCAACTTCAGTCACCAAGTCCCCAATCCTGGATTTGGATATCTTGCTTGATAAAGGGGATTTTGACACGGATTTC

CCTTTCAACATTCCTGAATTTTTCTCTTCATAA 

>Glyma20g03410.1  

ATGGTTGACGGCGGAAAAGGAGAGGGAGGAGGAGAGCAAGCATCGCCACCCTCGACGGCGGCGCGTCACGGAACCACTCTCCGGCCAC

GCGCCTCCGTGGAGAGTGTTTTCAGCGGCGGGTATAGCCCCGGTCCCATGGCTCTGCTTTCCAATTTCTACGGCGACGGCGATGAGTG

CAAGTCGTTCTCGGAGCTCCTCGCCGGCGCCATGGTGGACCCCACGGCACCCTCGCCCATGCCCACCACAACGTTCGCGCTTCCACCT

GGATTCATCGATTCACCTTCTCAAGGCCAATTTGGAATAACACACCAGCAGATGCTAGCACAGATCTCATCTCAAGCTGTGCAAACCC

ACTCTGAACATCCATTCTCTATATCAGCCGTATCTGCTACCTCATCATGTGCTGCACAACAGCTGATTCCACCCTCAATGCCAGATTC

TAAGGTGAAAGAATCCCTTGATTATTCTCACTCTGAACAAAAATTGCAGTCTTCTGTGAATGTTGATAATAAGCCTAATAATGATGGT

TACAACTGGAGGAAGTATGGGCAAAAACATGTGAAAGGTAGTGACTTCTCAAGAAGTTATTATAAGTGCACACGTCCAAATTGTCCTG

TGAAGAAAAAACTTGAGCGTTCTCTTGAGGGTCATGTGACTGCAATTATTTATAAAGGAGAACACAATCATCAACGTCCTCATCGCAG

TAAGATTGTGAAAGAAACACAAACTTCAAATGAAAATTCAGTGTCTAAGATGGATCTAGGGTCTAGTCAGGCCACAGGTGAACATGGA

TCAGGAACAAGTGATAGTGAGGAAGTAGATGACCATGAAACTGAAGCAGATGAGAAAAATGATGAACCTGATGCCAAGAGAAGAAACA 

CAGAAGCCAGGATCCAGGATCCAGCCACTTTGCATAGATCTGTTGCAGAGCCTAGAATCATTGTGCAAACAACAAGTGAAGTGAATCT

CTTAGATGATGGATATCGATGGCGCAAATATGGGCAGAAAGTTGTCAAAGGCAACCCATATCCAAGGAGCTATTACAAATGCACGACC

CAAGGTTGCAAAGTTCGGAAGCATGTTGAGAGGGCTTCAATGGATCCTAAAGCTGTCATAACAACATACGAAGGAAAACACAATCATG

ATGTGCCTGCAGCTAAGACTAATAGCCACACACTTGCCAACAATAGTGCATCCCAGCTAAAAGCACAAAAGTTTGCCATACCCGACGT

GAAACATAGTTCCAGCAGCAGGGGTGTTACTGGCAATGAGCAGCGACCTGTGGCAAGTCTAAGATTGAAGGAAGAGCAGATCACATAG 

>Glyma20g30290.1  

ATGGCTGAGGACTGGGATCTCTTTGCCATCGTGAGAAGCTGCCAATCAGCCACCACCACAATTCCACAAACCACCACCAATAATACTT

CCTCTCCCTTGATCACTTCCACTTTTCAAGCGCTACACCAACTGTTCACACCCTTTAACCCCACCACCAACACCACTAACACTAGTGC

TTCTGGCATCAATCCCAATTCCCCTTATTTTGCAGAACAGGAAAGCCAGCAAATTAGTGAGCACCTTCCTATTTGGCCTCATTTCGTG

CCAGAACACTCTTCCACTCCCAGTTTCAGTAGATTCCATGACCATCAACAACAACAGCAACAGATCAATCAACTACAGGCACTTCAGA

AACACGAATTTCAACTGCCCCAGAACAATTCCCCCACAGTTTCACCAAACGCACAACCTCAAACACCCAAATCAAGAAAAAGGTATCA

ACTTTATCATCAATCATCAATAACGAATTTCATTTTGCTAAAAAGCCAACAGAAGAAAATGGTATGCCATGTAACCGCAGATAACCTC

TCAGCAGATTTGTGGGCATGGCGAAAATACGGACAAAAACCAATTAAGGGTTCTCCATATCCAAGGAATTACTATAGGTGCAGCAGCT

CCAAAGGTTGTATGGCTCGAAAACAAGTTGAACGGAGTAACACTGAACCCGACATGTTCATCGTTACGTACTCCGGAGACCATTCCCA

TCCCCGGCCAACCCACCGGAATTCGCTCGCCGGAAGTACCCGGAATAAGATTCCGGCGACCAATCCGCTACCGTCACCTGGGTCACTC

TCCTCCTTCCAAGCCACGCCCTTTTCTTCTTCTTCTTCTTCGCCACCGCACTCTCCGACGTCGCCGTCGGAGGAGCCACCGGAAACCG 

GCGATTTAGAACCCGACCCGGATATGGAAACCGATGGGGACGATGACGCCTTCTTGTCCAGCAAGTTTTGCAGGGTCTCATCGAAGTG

A 
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4. CO�CLUSÕES E PERSPECTIVAS 

 

No presente estudo, foram anotados 178 membros da família WRKY no genoma 

da soja. A presença de transcritos para a maioria (140) dos genes foi detectada.  Estudos 

em condições específicas serão necessários para a detecção de transcritos dos demais 

genes. Entretanto, não se pode descartar a possibilidade de que alguns sejam 

pseudogenes. 

A nomenclatura que tem sido utilizada para membros da família WRKY em soja 

não tem um consenso na literatura. No banco de dados Phytozome, os genes estão 

nomeados de acordo com os ortólogos de Arabidopsis, enquanto Zhou et al. (2008) 

numeraram aleatoriamente os 64 membros identificados pelo seu grupo de pesquisa, os 

quais foram depositados no NCBI. Além disso, em estudos de genes individuais (Zhang 

et al., 2008; Kang et al., 2009)  os WRKYs foram nomeados de forma diferente do 

proposto por  Zhou et al. (2008). Com o objetivo de unificar a terminologia, estamos 

propondo uma nomenclatura baseada no gene ID do Phytozome.  

Análises de agrupamento de sequências do domínio WRKY de arroz (Zhang & 

Wang, 2005) e tabaco (Rushton et al., 2008) dividiram a família em grupos I, IIa+IIb, 

IIc, IId+IIe and III. No presente estudo, o cladograma dos genes WRKY de soja foi 

construído com base nas sequências completas das proteínas. O cladograma obtido para 

os WRKY de soja resultou na separação que reproduz os mesmos grupos descritos para 

arroz e tabaco. Este resultado comprova a importância do domínio WRKY para a 

caracterização dos genes desta família 

As análises do cladograma sugerem, também, que a maior parte dos genes 

WRKY de soja estão presentes como cópias duplas ou quádruplas.  Esse padrão é 

esperado já que dois eventos de duplicação ocorreram no genoma da soja (Schmutz et 

al., 2010).  

Em soja a assinatura WRKYGQK é altamente conservada nas proteínas da 

família WRKY. Mas, no presente estudo, foram identificadas variantes em 20 genes. 

Nossos resultados fornecem forte indicação de que as proteínas com variações tanto na 

assinatura WRKYGQK quanto no “dedo-de-zinco” devem ser funcionais, porque 

transcritos de alguns dos genes que as apresentam foram detectados (Tabela 4). No 

entanto, a habilidade de ligação ao W-box pode ter sido abolida ou diminuída (Maeo et 

al., 2001; Ciolkowski et al., 2008). Este é um aspecto que merece ser investigado. Há 

sugestões, na literatura, que além de alteração na habilidade de ligação ao W-box, genes 



99 

 

sem os motivos conservados podem ter diferentes sítios de ligação ao DNA (Ciolkowski 

et al., 2008; van Verk et al., 2008,), genes-alvo diferentes e, possivelmente, papéis 

divergentes (Yang et al., 2009).  

Estudos de expressão gênica global têm demonstrado a importância dos genes 

WRKY na reprogramação transcricional durante a infecção de soja pelo fungo P. 

pachyrhizi, causador da Ferrugem Asiática da Soja (Mortel et al., 2007; Choi et al., 

2008; Panthee et al., 2007; Panthee et al., 2009; Tremblay et al., 2010; Schneider et al., 

2011). Para identificar os genes WRKY envolvidos na defesa contra esse fungo, 

realizamos a análise de dados de microarranjos disponíveis na literatura (Mortel et al., 

2007; Schneider et al., 2010) e resultados obtidos em dois outros experimentos: 

SuperSAGE e RNA-Seq de lesão LCM. Setenta e quatro genes, distribuídos entre os 

três grupos de classificação, mostraram expressão diferencial em pelo menos um 

experimento e 16 deles em mais de um experimento. Desses últimos, oito tiveram a 

modulação dos níveis de transcritos validados por RT-qPCR. Esses resultados 

comparados com os da clusterização mostraram que alguns genes agrupados tem 

padrões de expressão similares em resposta a P. pachyrhizi. Isso sugere genes com 

função similar na resistência a doença. A redundância funcional de genes WRKY pode 

ser benéfica na proteção da célula ou organismo sob condições estressantes e em elicitar 

múltiplas rotas, que levam a um conjunto amplo de respostas fisiológicas, que ocorrem 

em conseqüência da infecção por patógenos (Ryu et al., 2006).    

 Mortel et al. (2007) and Schneider et al. (2011) registraram que P. pachyrhizi 

induz uma expressão global bifásica, com um pico de expressão às 12 h após inoculação 

do fungo (hai) e outro que começa às 72 hai. Isso não foi observado em nosso estudo. 

Os autores sugerem que o primeiro pico corresponde à resposta de defesa não 

específica, similar a PTI. A segunda fase de expressão gênica é coincidente com a 

ativação dos genes mediadores de resistência RPP2 e RPP3. Foi demonstrado que a 

expressão gênica é mais rápida e de maior magnitude na interação incompatível (Mortel 

et al., 2007, Panthee et al., 2007; Schneider et al., 2011).  

 Dados de expressão gênica global têm sugerido que o tempo e o nível de indução 

de uma rota de defesa são determinantes para induzir a defesa de resistência contra P. 

pachyrhizi (Mortel et al., 2007; Choi et al., 2008; Goellner et al., 2010; Schneider et al., 

2011). Em nosso estudo, a indução da expressão dos oito genes (Glyma18g44560, 

Glyma15g00570, Glyma13g44730, Glyma09g41050 Glyma08g23380, 
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Glyma08g02680, Glyma07g02630 e Glyma05g36970) em resposta a P. pachyrhizi foi 

mais precoce e intensa no genótipo resistente. Além disso, como os genes mostraram o 

pico de expressão nas primeiras 24 h após a infecção, assumimos que tais genes devem 

estar envolvidos em uma resposta de defesa não específica.  

 Os genes homólogos Glyma15g00570, Glyma13g44730, Glyma08g23380 e 

Glyma07g02630 são possíveis ortólogos dos genes AtWRKY40, AtWRKY18 e 

AtWRKY60 de Arabidopsis. Em ambas as espécies os genes foram classificados no 

grupo IIa.  

 A participação de quatro genes homólogos (Glyma15g00570, Glyma13g44730, 

Glyma08g23380 e Glyma07g02630) em resposta a P. pachyrhizi foi demonstrada 

através da técnica de RNA de interferência. A linhagem RNAi transgênica obtida de 

experimentos de transformação de soja apresentou significante redução nos níveis de 

transcritos dos quatro genes-alvo. Quando infectada por P. pachyrhizi, a linhagem 

transgênica mostrou maior suscetibilidade ao fungo. Esses resultados, em conjunto com 

os dados de expressão, sugerem que pelo menos um dos quatro genes deve estar 

envolvido no fenótipo de resistência da soja. Apesar de ser desejável a obtenção de 

novas linhagens transgênicas para reforçar os resultados, o presente estudo é o primeiro 

a identificar e caracterizar genes WRKY que respondem à infecção pelo fungo causador 

da Ferrugem Asiática.  

 Nos experimentos visando a superexpressão, linhagens de embriões 

histodiferenciados expressando o gene Glyma15g00570 foram obtidas, no entanto, 

nenhuma planta foi regenerada. A explicação mais provável é que a expressão 

constitutiva desse gene deve estar afetando processos iniciais de desenvolvimento das 

plantas. O possível efeito deletério da produção excessiva desses WRKYs no 

crescimento da planta sugere que a expressão destes genes deve requerer regulação 

apropriada durante a ativação de respostas de defesa. Por outro lado, em plantas 

saudáveis a expressão desses genes deve ser regulada negativamente, como 

demonstrado por Chen & Chen (2002) para AtWRKY18. 

 Os problemas de letalidade observados no presente estudo poderiam ser 

parcialmente superados pelo uso de promotores tecido-específicos ou promotores 

induzíveis. No entanto, promotores folha-específicos de soja, que seriam os ideais, já 

que a Ferrugem Asiática se desenvolve principalmente nesse órgão, ainda não estão 
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disponíveis. Seria muito importante a identificação de promotores tecido-específicos ou 

responsivos a estresse-específicos para a continuidade do estudo.  Em curto prazo, 

contamos com a perspectiva de realizar trabalhos de transformação, com o objetivo de 

superexpressar o Glyma15g00570, com a utilização de promotores induzíveis 

disponíveis. 

 Em um trabalho anterior, o Glyma15g00570 (nomeado como GmWRKY27) foi 

identificado como diferencialmente expresso em resposta a estresses bióticos (Zhou et 

al., 2008). Através da técnica de RT-PCR, foi demonstrado que os transcritos desse 

gene foram altamente induzidos em resposta a seca e sal. Esse resultado, em conjunto 

com os dados de expressão apresentados no nosso estudo, sugerem que o gene deve 

estar envolvido em resposta a estresses de uma forma geral, possivelmente atuando mais 

upstream nas rotas de defesa.  

 Um outro aspecto importante a ser investigado  é o relacionado à identificação 

dos genes alvo e possíveis interações proteína-proteína.  Segundo Zhou et al. (1999), 

modificações e dimerização entre fatores de transcrição WRKY, assim como a sua 

interação com outros fatores de transcrição, podem produzir uma função regulatória 

distinta. Um exemplo já registrado envolve o pequeno clado (AtWRKY18, AtWRKY40 

e AtWRKY60) de Arabidopsis, composto pelos três possíveis ortólogos dos genes de 

soja silenciados em nosso trabalho. As três proteínas formam homocomplexos e 

heterocomplexos e a atividade de ligação ao DNA é mudada dependendo de qual das 

proteínas está presente no complexo (Xu et al., 2006). Assim, para um melhor 

entendimento da função biológica dos quatro WRKYs de soja silenciados, devem ser 

realizados experimentos de interação proteína-proteína e identificação de genes-alvo 

afetados pela presença do transgene.  A análise da expressão diferencial de genes em 

resposta ao silenciamento nas linhagens transgênicas permitirá a avaliação de processos 

moleculares nos quais os genes podem estar envolvidos.  
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