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Figure Legends

Figure S1. The geographic distributions of landraces used in this study. Each circle represents a
different province. The number of landraces per province is indicated by closed portion of the circle.
The four colored portions divide China into four regions: NER (northeast region), NR (north region),
HR (Huanghuai region) and SR (south region).

Figure S2. Multiple sequence alignment result of promoter sequences of GmRCAa and GmRCAp by
ClustalX v.1.83 program. A 2300-bp fragment upstream of the ATG start codon was designated as the
promoter region.

Figure S3. The expression levels of two RCA genes in the natural population. A. The distribution of
the expression levels of two RCA genes in each landrace. B. A comparison of the average value of two
RCA genes in 219 soybean landraces.

Figure S4. Sequence analysis of the GmRCAS promoter in soybean. A 2300-bp fragment upstream of
the ATG start codon of GmRCAB was designated as the promoter region. Parts of the putative
cis-regulatory elements are noted under the sequences in shadow letters. The ATG is indicated in red.
The nucleotide at position +1 (bold A in the gray box) is the ATG start codon. The polymorphism sites
are underlined, and the cis-acting elements located in polymorphism sites are indicated in yellow.
Figure S5. Sequence analysis of the GmRCAa promoter in soybean. A 2300-bp fragment upstream of
the ATG start codon of GmRCAa was designated as the promoter region. Parts of the putative
cis-regulatory elements are noted under the sequences in shadow letters. The ATG is indicated in red.
The nucleotide at position +1 (bold A in the gray box) is the ATG start codon.

Figure S6. Phylogenetic analysis of GmRCAp promoter sequence. The tree was constructed with the
Bayesian approaches using MrBayes v3.1.

Figure S7. PCR product and restriction analysis of 1381Z-GroupA promoter,1381Z-GroupB promoter.
A. Amplified products of genomic DNA of different GmRCApS promoter sequence in soybean. B.

Vector pPCAMBIA1381Z restriction results.
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HR (Huanghuai region) and SR (south region).



GmRCA o —ATTAATAGTAA-ATATTTTTG TCAAAT TTG TTATTTACT AAA TAATTATATAT T AAAAAG TTAATATTTAAA TAATTG TCTAAAAAG AAT CAG TCCACT TTAAOG CATCTT TGGATC TG

GuRCA B TAGCCATAATCCTATATTACAGTTAGA-—GTCACAAACCTTTTCAACT TGGAT- AAAAAG TCCG TG TT-~GATTC TTATTTGAG TCT TG TGOGATCACG TTATCATAAAT--GAATAT-
H Rk ok deeRkk kR £ Rk F ok H ok ok ko deebkkk ok bk bk BE ok ok ok kdk bRk kK k% ok ok
GmRCA TTCCAATCTAAAAATATGT TTGAAAATAAAATCAATT CAAGAT TATGCT TAATTATTTGAAACACTT TCGGACACT TTTGCAAAC ACAATT TACAAACATAGG TTTAACCCAAAATTGAG
GmRCA B TGTCAATTAT TGCATC TGATCATTACTT TAT TCATGTGCAGGT TTTACG TACTTG TTTCCAAGT TAT CTGAAT TACTCTATG TATGCA—
* ke ddk ok ko d ok ok ok ko kek ek ok ook ek kR dekek ckokok L * ok * kk * % bk deok * L
GmRCA a TTAAAAAATT TTAAGT CAAACATGCACT TAAACATAT TGATTT TAATTTAAATCCAACCTGATC TAATAAAAAATAATT TGAATT TGT TTTGTATTT TTAAAAATACTAAATATAGTTAA
GmRCA B TTAGAGAAATGAAATT CATAAATTCACC———ATATAT -GACTTAAT TAT TGT TTTAACCTT TGAAAT TTAAAAATATTT TTT TTAGTTCTTGAATTT TGATAAATTGTCTTT TTAGTCTT
dohk ok R ok kdok ok ok kdok dockdiok ok ko ok ko kool # ok dolobiobf ok ok k dokk bRk ok ek ok oF ok
GmRCA a AAATAATGAT TTT TTTATTATCTTG TOG TTAGTAAAAAAATTGATTAACTTTGT- ———~CAATAATT AATATT CACAAAATACTT AAT CGACTATCT TTAATAAGATCTCTTAAATCATA
GmRCA B TG T TGATACTTTGTCACGGTT T TTATTG TCATAAATTGTT TTT TAT TTT TTAGCTGCCAAAATT TATATT TTAAAACTACTAATTAGTATTAGT TTTCTGGAG TCT TTTGGCGCAGA
* ® okkk ok ok ok ok ok Rk ok kkk ok dk ok ek ok ok ko kkk Hkdk Kk ok ok ko ok Fkk Aok *k ok
GmRCA « AAACTCAGATAGTGAS ACCGAG TCCGAATAC ———————ATTATCACTAGAAC TA- —AGGATATG CTGG TG TTG AA- AAT AATGAATTTGAT AAACTAGAA-CTAAATTAACAATATTAAA
GmRCA B AGAAATGAGG TCTGGGAAGGTATTC AAAAACCTCCAGAACTTTCTC TTCAAT TAT CAAAACTOG CAC TCT CTG AATGGCAGCAAC TTCAATCAATTTCCTOGCACC TTATATTTATTGTT
* % dk kK ok ok ek ok d ok ke kR kk kR ok ok *k Ak ko * * ek Ak ek K * ok kkk EEE e
GmRCA a ATTTAATTTCACAAGC TAATTCCTAAAATAT TAT TTATAATTAAAG ATGATAAAATAAATATAG TTTAGAATATTATTTTTG TCC TTCTCATTCACCATATCATCACAAAAT AAGGTGGG
GmRCA B ATGTGTATGCTTTASC TCCAAAAAAAMMAAG TACT-G TATTTGCTAGTAAAG ATG TGAAGGAAT TTCCAGATT TTTCCT TAGCCC TATGCATAACTAGTATTT T-——————' TAGTGCTGG
*k F * * Fdd o FkkE K kE ok ok Fok * ko ok Kk * Fk EE EE R S 23 Fokk Fkk k *k ok dk
GmRCA « ATOGGTTAGT TTATTC CAAAAATAG ATTGAAAAGGTCAACTTAGCT TCTTTT TTT T-— TTTAACCAT TCACGGGCCGATGCATCATGAATG TACATG AAAATACCAATG AAA TAAATAAG
GmRCA B AACTTTTATCTTT TCC TG AAAG CAT AACATG CTTATTGATGCATCCAATACT TCTAAG TTTAACOGT COACTATTTCTT TTT TCT TAT TTGATAATT TAACTAGATGTTGTG TGS ACT TG
d ok ek bk R ok RbE % ok # ok ok ok ok kk ok cebkkkkek kR d ok ok ke ke dk dekk ok * ok k
GmRCA a AAATGTTTAAATT AAAAAGGAATATGCATCG TOC AGTGAAGCTATG AGACCACTCATATTT TTGAAT TTTTTT TTC TCTOGCCTATTT TTT TACCAT CAAACT CACCTT TAGATAAAG —A
GmRCA B GATTGTCTGCOGGT CATAAT COAAGAACT TCATATATT T——CATTAATTTTG TAATG TTTCCAAAATAAAACATAGGG CAGACATTCAACTTT CCCTCTCTC TAT CTG CAGCTAAACCA
* Fdk K * ok Fk * L I 4 E g * ok dokok EE g * * Fokk * ok * kk Ak kkEkE ok
GmRCA a TAGTCTTATGCTCA-ATTTAAAAG-ACCAAAACT TATGAAAAAAAATGCTTTG—-GTCAAAATGGCCGTTAGTAAAATAA——AATGAATTGAAAATT AAGAAT TCTAAATTT TTG AGGGA
GmRCA B CATGTGTACCTTAASATATACACSTGTCAAG CCATAAGTAACATAT TTCTTTATTATG AARACG ACT AAAAAAATACTAAGC AAT ACATTTGAS TTTCTT TGATTAGGATATAACTGGAT
* HE ok ok Rk ok ok ok dobk ok kR R ok F f o ok dkkokk # ok ckkk bk kR o kk * wk ok ok
GmRCA o GAATCACGGGGCACCAGCCTOGGTCTGTGGG TTGAGATAGAGCATG TTGOCAGAC CTATGAATTGGATATTTT TTAATTCACCTT TTTTTTTCCTTT CATAAT CAG TACTTAGACTATTA
GmRCA B CGATCAGATAG-—CCAAAT TGG TTCTGAG— -TCAGAGAGATTAATATATTCCTCCAAAAAA——AACTTT TGACTAGTT TCG CAAAATGAAGGAAAACAACGACAG AGAGATGAATTTGG
Eadod * ok * ok ks ok * deokk ek ok * k% ok k * ok *k ok * * Ead *kk kK
GmRCA « TCTACATGAATTTATT TATCACTTATTTAAG AAA TTAATAACCCTCGACTTT CTTAG T AAGAG T TCATTTGAATTCACTAG TG TT TTAARATAAACT CTTACT TTTTTT TTTATAAAAAA
GmRCA B TTTATTTAAATATATAAAG TTT TTGGAAGCAAAAATG ARAATT TTAAACTTG CTTA-TAOGCATGTAT ——AATTAAGTAGCAAT CTGAACTGATG TAATAATCTCTTCTCTCTCTCTCT
# ok ok bRk ke ok ok dkk ok ok ok ok kbR dokbk bk ok ok bk dobkk R dolk ok R gk ko ok ok %k bk K ok %
GmRCA a AATATATTCTAAACTG CAAATACAAAGGCTAGTTAGGGAT TAAATAAATCACTGC TGT TAATTTGAT CTAAAA TAC AAACAG AAT AAACAAGTTATG TTAC-AAAATGTCATCTTATGAT
CrRCA B TTTTTGAATCTTTOSG TAATTC TGAAGC TTAAC- ACTGAAGAAACTGETGAA-GT TOGGAATTT-~CCTT TAATTG CAG CATGAG GAATGT-TTG TG TTCCTAGAACCACATGCAACACS
* % # ok ok ok kdk bk % bk ek H ok ok Gk okl bk dobk kR ok bk dok dokdck ok ok bk dkk %
GmRCA « AGCAGGTAAT TTGGAAGGACTAGCT CTGGAACCT TCAATTATAGCATGGGCATGC TTGGAG CACATAAAGGATG TATCACTTAAC CAATAAGACAGGGAG —AGGCACATATAAAAGCTGA
GmRCA B TAGAAGAGAC AAGGAG AGA—G ACAGAGGAAGAGGUAGAG AGAGGAGARGAACA-—AGGAGCTTGTTATCATCGTAGGG TCCA-TGGATGTAATGGGGTG CAATCACCT TCATCAGAT TA
H ok ok kwE ok & kkE dk ok bk kK ok gk ok ok ki * Wk ok kb R ok bk ok kR ok ok
GmRCA « AAAAATCACCTTG TGTGCATCCTTTGGCCCCCCT TTGAACOGGGAG TEGAGGGOGGTCATTACATCATCT CAATCAACCACTATC CTTGTT TCTATTAATGCAATGGCCCACTTT TTGAC
GmRCA B TTAT-CCGACTCACCAGAATTAATT TATGTTTCTATT AGACAATAACTGACAAGAAGGATTATG T-ACCTAAAGTG TAAAAT AAT TTTATACAATAAATTATTATT TATGATAAATTTAT
ok * ko dk ok Kk ckEE % B H ok kK EE * EES
GmRCA o ATAATTTCATAATTTT TTTTCAACATCATTGGCTACT TGTGTCGGT TAGCA- TGC TAAAAATCT AAAATAA-ATCG CAGCCCAGC CACAGATTT TTATGTAAT TCACCAATACAAATATT
GmRCA B AAATTTTTATAAAATTATG TTAAAGGTCAAATACATT TTTGTC AT T AGATAA TAATAT AMAATAAAATTATTATTT TATATT TTCAGTGCATTATCATTAAAT TCATAATAATCCATGTT
# ok ok bkkk Gk ok dok # ok ckbEE ok d ok odek bk debE gk bk ok * HHE k ok bRk ok £k Rk ek
GmRCA « AGAAARAAAATTATGCAGT AAAAAATTT TACATT TTCATT TAAT-TAACTTTATTAACTTT TA-—————————TGATAATTACTTAAAAAATTATAT TAAGAADGAATT ———ATGATTTA
GmRCA B —GAATTTTTCTCCGCC TGAAAATAC TCCAAGACT CTAAGT TAACAT AAT TTCATG AAAACTGAAAAT TGGATC TG T TGGCTACTATGTGGGGTCAAT TAGCACCATCTT TACGTAAGTAA
s # # o ok kR ok ok o ockdeik el gk bk dmk g ek # o odkdsk R ok k Wk ok ok
GmRCA « CATA——ATGTAAAAGTGTG TAACAATTAAAT TCT AGAAATATTA-TAGTGTTGTTGCTGAACAATTT TCTCTTCTAGTG ——AAAG CAACACTAG CCAATG TTTGAT CCTGA-———-TGAG
GmRCA B AACACCACCT CAAATATTATCG TAG TTGTTGCTT AAAAATACTAAT AATATTATCATTGGT TATOGAGAT TCAAGAGCACTG AAA TGACAATAACOGATGCTTGAATTTGAATAAACGAC
H k£ ok kbR ok kK kk dk dollokk bk Rk ok kR £ kk ok * +k dk bk bk ok bRk dokkk ok +k
GmRCA « ATGAATGCTACAAGCTACG TCTGG T AACAAATTCTCCTTGAAACTTATGGAT CAG AAAAAGGCT TCAATTCCAACC TCAAGATCTATGGATG TAGTAGG T TGS TCAGACCTGGAATGCAC
GmRCA B ACAAGTCCTCATAGGC TTG TGTGGCAAT AAGATC TCC TTAATACTGGTGGAG ATAGAAAAAGC T TGAATACCAACCGCAAAG TG - AMGGAC ~TAAGAGTG ACAAAAAACCTTGCAGGCAC
ok ok okk ke bRk Gk bk dkkoebdk F Rk kb gk debEE ok dobRbER dokk ok ok ke Rk ok # bk Kk ko
GmRCA @ TATGTASTTG CCAOGTGGCAGC CAAGCT AATCTTCAT OGTG TG GATGTT AAGGAT TCT ACAACTAGT ——TTTGAGGAT ATGAAT TT-~CTGAACAC TCAAT-TGCACCACTGCCATAAG
GmRCA B AGTAT-GCTGCCAOSTGTCOGC TRATCCATCCTG TAT G TG TGGATGT-A4GGCT TCT ATGACCAAT CCT TTTG TG TACACT CAC TCTACCAAG CAACTACTATAAGTCACAGCCTCTGS
F ok ok chekckkkdkdok ko ek ok ok ok ke ek solokolokokdekdok bkl kdekkk gk kK dkkEk ok ok ok * & L 23 * ok ok ek kA *
GmRCA a TCCCTTCCCTATTGTAATT TCTGCCAGCCTCAAAAAAGACTTGCTCTGCCTC TGCCACT-CTCTGAG TAGGACTACACTGCC ———
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Figure S2. Multiple sequence alignment result of promoter sequences of GmRCAa and GmRCAp by
ClustalX v.1.83 program. A 2300-bp fragment upstream of the ATG start codon was designated as the

promoter region.
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Figure S3. The expression levels of two RCA genes in the natural population. A. The distribution of the

expression levels of two RCA genes in each landraces. B. A comparison of the average value of two

RCA genes in 219 soybean landraces.



GmRCAf promoter region

=2300 tagccataatcctatattacagttagagtcacasaccttttcaacttggataanaagtccgtgttigattcttatttgagtcttgtgegatcacgttatca
G-Box
-2200 taaatgaatattgtcaattattgcatctgatcattactttat tcatgtgcaggtitittacgtactigtiticcaagtitatcigaattactctatgtatgeat
HD-Zip TATA-box
—2100 agatgaaggtctacgtcttatttagagaaatganattcatasattcaccatatatgacttaattattgttttaacctttgasatttasaasatatttreet

-2000 tagttcttgaattitgataaattgtctitttagtettttgttgatactttgtcacggtttttattgtcataaattgttttttatttttragetgecanaa
Skn-1 motif ATl-monf TATA-box
—1900 tttatattttasaactactanttagtatiagtittitctggagictitigEcEcCaAgaagaaat gagEtclgEgaaggtattcasasacctccagaacttict

=1800 cttcaattatcaaaactcgcactctcetgaatggcagcaacttcaatcaatttcctcgeaccttatatttattgttatgtgtatgetttagetccaaaaan
—1700 aanaagtactgtatttgctagtaaagatgtgaaggaatttccagatttttccttagecctatgeataactagtatttttagtgetggaacttttatettt
-1600 tcctgaaagcataacatgcttattgatgecatccaatacttctaagtttaaccgtcgactatttettttttettatttgataatttaactagatgttgtgt

-1500 ggacttggattgtctgcggtcataatccaagaacttcatatatttcattaattttgtaatgtttgganaataanacatagggcagagattcaactttece
MYB Skn-1 motif Box 4
-1400 tctctctatctgcagctaaaccacatgtgtaccttaagatatacacgtgicaagecataagtaagatatttctttattatgaaaaggactaaaaaaatac
ABRE G-Box GCN4-monf
-1300 taagcactacatttgagtttctttgattaggatataactggatcgatcagatagccaaattggttctgagtcagagagattaatatattcctccaaaaaa
MYB Box 4
=1200 aacttttgactagtttiggcanaatgaaggaaaacaacgacagagagatgaattiggtttatttaaatatataaagtttttggaagcaaaaatgaaaattt
TGA-clement GAG-motif ARE
-1100 tasacttgcttatacggatgtataattaagtagcaatctgaactgatgtaataatetettctctetetetettttttgaatetttcggtaattctgaage
SUTR Py-nich stretch
=1000 ttaacactgaagaaactggtgaagttggegaatttectttaatigeagcatgaggaatgtttgtgtticctagaaccacat gcaacacgtagaagagacaag

Box II
=900 gacaga cagagagagea ggagcettgttatcatcgtagggtecatggatgtaatggggtgcaatcaccttcatgagat
TCA-clement AuxRR-core
=800 tattatccgactcaccagaattaatttatgtttctattagacaataactgagaagaaggattatgtacctanagtgtaaaataattttatacaataaatt
Box 4 MYB CAAT-box

=700 attatttatgatasatttataaatttttataaaattatgttacaggtcaaatacatttttgtgattagataataatataaaataaaattattattttata

-600 ttttcagtgcattatcattaaattcataataatccatgttgaatttitctcegectgaaaatactccaagactctaagttaacataatttcatgaaaact

TATA-box
-500 gasaattggatctgttgsctactatgtggegtcaattagcaccatctttacgtaagtaaaacaccacctcanatattatggtagttgttggttaaaaata
GARE-motif CAAT-box GT1-motif
-400 ctaataatattatcattggttatcgagattgaagagcactganatgacaataaccgatgettgaatttgaatanacgacacaagtectcataggottgtg
TATA-box CAAT-box TGA-clement

-300 tggcaataagatctccttaatactggtggagatagaaanagcttgaataccaaccgcaaagtgaaggactangagtgacaaaaaaccttigcaggcacagt
Circadian TATA-box
—-200 atgctgccacgtgtcggctgatccatcctgtatgtgtggatgtaaggcttctatgaccaateccttttgtgtacactcactctaccaagecaactactataa

ABRE G-Box CAAT-box P-box TATA-box
-100 gtcacagcctctggtcacaagecacttageattgaatttgeaattgaagttaaaagecttagecttecctacaactccaaacacanagacatcatcatee ATG
GCN4-motif CAT-box circadian +1

Figure S4. Sequence analysis of the GmRCAp promoter in soybean. A 2300-bp fragment upstream of
the ATG start codon of GmRCAS was designated as the promoter region. Parts of the putative
cis-regulatory elements are noted under the sequences in shadow letters. The ATG is indicated in red.
The nucleotide at position +1 (bold A in the gray box) is the ATG start codon. The polymorphism sites

are underlined, and the cis-acting elements located in polymorphism sites are indicated in yellow.



GmRCA a promoter region

-2300 attaatagtanatatttttegtgaaatttgttatttactaaataattatatattaaaaagttaatatttaaataattgtgtanaaagaatcagtccacttt
Box 4
-2200 aacgcatctttggatctgttccaatctaaaaatatgtttgaaaataaaatcaattcaagattatgcttaattatttgaaagactttcggacacttttgea

—-2100 aacacaatttacaaacataggtttaacccaaaattgagttaasaaaattttaagtcaaacatgcacttaaacatattgattttaatttaaatccaacctea
HSE circadian

—2000 tctaataaaaaataatttgaatttgttttgtatttttaaaaatactasatatagttaaaaataatgatttttttattatcttgtcgttagtaaaaaaatt

-1900 gattaactttgtcaataattaatattcacaaaatacttaatcgactatctttaataagatctcttaaatcataaaactcagatagtgagaccgagtecga
Box 4

—-1800 atacattatcactagaactaaggatatgctggtgttgaaaataatgaatttgataaactagaagtaaattaacaatattaaaatttaatttcacaageta

—1700 attcctaaaatattatttataattaaagatgataaaataaatatagtttagaatattatttttgtecttetecattcaccatatcatcacaaaataaggtg
GA-motif

-1600 ggatcggttagtttattee tagatt gtcaacttagettctttttttttttaaccattcacgggecgatggatcatgaatgtacatgaaa

-1500 ataggaatgaaataaataagaaatgtttaaattaaaaaggaatatgcatgetgzagtgaaggtatgagaccactcatatttttgaatttttttttetete

SUTR Py-rich stretch

-1400 gectatttttttaccatcaaactcacctttagataaagatagtcttatgetcaatttaaaagaccaaaacttatgaaaaaaaatgetttggtgaaaateg
I-box

-1300 ccgttagtaaaataaaatgaattgzaaaattaagaattctaaattttteagegagaatcacggggcaccagectegetetgtgggttgagatagagcatet

-1200 tgcgagacctatgaattggatattttttaattcacctttttttttectttcataatcagtacttagactattatctacatgaatttatttatcacttatt

-1100 taagaaattaataaccctcgactttcttagtaagagttcatttgaattcactagtgttttaaaataaactcttacttttttttttataaaaaaaatatat
Box 4 TCT-motif
-1000 tctaaactgcaaatacaaaggctagttagggattaaataaatcactgetgttaatttgatctaaaatacaaacagaataaacaagttatgttacaaaatg
GARE-motif
-900 tcatcttatgatagcaggtaatttggaaggactagctctggaaccttcaattatageatgggeatgettggageacataaaggatgtatcacttaaccaa
Skn-1_motif
-800 taagacagggagaggcacatatanaagctgaaaaaatcaccttgtgtgcatectttggccecectttgaacceegagtegasgggeggteattacatceate
Spl Skn-1_motif
-700 tcaatcaaccactatccttgtttctattaatgcaatggeccactttttgacataatttcataattttttttcaacatcattggetacttgtegtggettag
Box 4
-600 catgctaaaaatctaaaataaatggcagcccagecacagatttttatgtaattgaccaatacaaatattagaaaaaaaattatgcagtaaaaaattttac
Box-W1 ATGCAAAT motif HSE

-500 attttcatttaattaactttattaacttttatgataattacttaaanaaattatattaagaacgaattatgatttacataatgtaaaagtgtgtaacaatt
chs-CMAla  TATA-box

-400 aaattctagaaatattatagtgttgttgctgaacaattttctettctagtgaaagecaacactagecaatgtttgatectgatgagatgaatgetacaage

TATA-box 02-site

-300 tacgtetegtaacaaattctccttgaaacttatggatcagaaaaagecttcaattccaacctcaagatetatgeatetagtagettegteagacctegaa
ABRE/ G-Box CAAT-box CAAT-box

-200 tgcactatgtagttgccacgtggcagecaagetaatettecategtegtegatettaaggattctacaactagttttegageatatgaatttetgaacactea

Box IVABRE/G-Box ATCT-motif/ circadian  GTGGC-motif CAAT-box
-100 attgeaccactgecataagtccettecctattgtaatttetgecagectcaaaaaagacttgetetgectetgecactetetgagtaggactacactgecATG
CAT-box +1

Figure S5. Sequence analysis of the GmRCAo promoter in soybean. A 2300-bp fragment upstream of
the ATG start codon of GmRCAa was designated as the promoter region. Parts of the putative
cis-regulatory elements are noted under the sequences in shadow letters. The ATG is indicated in red.

The nucleotide at position +1 (bold A in the gray box) is the ATG start codon.
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Figure S6. Phylogenetic analysis of GmRCAf promoter sequence. The tree was constructed with the

Bayesian approaches using MrBayes v3.1.
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Figure S7. PCR product and restriction analysis of 1381Z-GroupA promoter,1381Z-GroupB promoter.

A. Amplified products of genomic DNA of soybean different GmRCAp promoter sequence. B. Vector

pCAMBIA1381Z restriction results.



Table S1.The descriptive statistics and variance analysis of GmRCAa expression and GmMRCAp

expression in natural population

Descriptive statistics

Variance analysis

Traits
Mean Range SD Source of variation df  Sum of square Mean of square P value
Among landraces 217 60336.78 278.05 <0.001
GmRCAo Block(time segment) 2 3.32 1.66 <0.05
9.26 0.47-66.41 9.6
expression Error 434 171.77 0.4
Total 653 60511.87 280.11
Among landraces 217 742218.73 3420.36 <0.001
GmRCAp Block(time segment) 2 73.8 36.9 <0.001
34.65 2.38-196.49 33.36
expression Error 434 2086.55 4.81
Total 653 744379.08 3462.07




Table S2. Regression coefficients among GmRCAa expression, GmRCAp expression and yield

components in a natural soybean population

Traits Fv/Fm? Dpgy) ° qP° NPQ! Seed weight Seed yield
GmRCAp expression ns 0.0003* 0.0004** ns 0.027* 0.025**
GmRCAa expression ns 0.001* 0.001** ns ns 0.073**

@ Fy/Fm: maximum quantum yield of PSII primary photochemistry in the dark-adapted state; ® ®PSII: actual quantum yield in the

light-adapted state;  qP: photochemical quenching coefficient; “NPQ: non-photochemical quenching parameter describing the regulated

dissipation of excess energy; ns: not significant; *, P<0.05; **, P<0.01.



Table S3 The putative cis-acting elements and functions predicted by PlantCARE in the GmRCApS

promoter

Names of the

Elements type Organism Motif sequence Function
elements
AT1-motif Solanum tuberosum AATTATTTTTTATT part of a light-responsive module
Box 4 Petroselinum crispum ATTAAT part of a conserved DNA module involved in light responsiveness
Box Il Arabidopsis thaliana ACACGTAGA part of a light-responsive element
GAG-motif Spinacia oleracea AGAGATG part of a light-responsive element
Light GT1-motif Arabidopsis thaliana GGTTAA light-responsive element
Pisum sativum CACGTT
Brassica napus ACACGTGT
G-Box cis-acting regulatory element involved in light responsiveness
Antirrhinum majus CACGTA
Arabidopsis thaliana CACGTG
Lycopersicon
Circadian circadian CAAAGATATC cis-acting regulatory element involved in circadian control
esculentum
ABRE Arabidopsis thaliana CACGTG cis-acting element involved in the abscisic acid responsiveness
AuxRR-core Nicotiana tabacum GGTCCAT cis-acting regulatory element involved in auxin responsiveness
TGA-element Brassica oleracea AACGAC auxin-responsive element
Phytohormone
TCA-element Brassica oleracea GAGAAGAATA cis-acting element involved in salicylic acid responsiveness
P-box Oryza sativa CCTTTTG gibberellin-responsive element
GARE-motif Brassica oleracea TCTGTTG gibberellin-responsive element
Glycine max CAATT
CAAT-box Hordeum vulgare CAAT common cis-acting element in promoter and enhancer regions
Arabidopsis thaliana CCAAT
Arabidopsis thaliana TATA
Brassica napus ATATAT
Basal element TATA-box core promoter element around -30 of transcription start
Lycopersicon
TTTTA
esculentum
5UTR
Lycopersicon
Py-rich TTTCTTCTCT cis-acting element conferring high transcription levels
esculentum
stretch
Zea mays CGGTCA MYB binding site
MBS
Biotic stress Arabidopsis thaliana TAACTG MYB binding site involved in drought-inducibility
ARE Zea mays TGGTTT cis-acting regulatory element essential for the anaerobic induction
Skn-1_motif Oryza sativa GTCAT cis-acting regulatory element required for endosperm expression
CAT-box Arabidopsis thaliana GCCACT cis-acting regulatory element related to meristem expression
GCN4_motif Oryza sativa CAAGCCA cis-regulatory element involved in endosperm expression
Other
element involved in the differentiation of the palisade mesophyll
HD-Zip Arabidopsis thaliana CAAT(AIT)ATTG
cells
CAAT(G/C)ATTG element involved in the control of leaf morphology development




Table S4. The putative cis-acting elements and functions predicted by PlantCARE in the GmRCAa

promoter

Names of the

Elements type Organism Motif sequence Function
elements
Light GA-motif: Helianthus annuus AAAGATGA part of a light responsive element
1-box Nicotiana plumbaginifolia ~ CTCTTATGCT part of a light responsive element
Solanum tuberosum TATTATCTAGA
ATCT-motif Arabidopsis thaliana AATCTAATCT part of a conserved DNA module involved in light responsiveness
Box Il Petroselinum crispum CCACGTGGC part of a light responsive element
Spl Zea mays CC(G/A)CCC light responsive element
TCT-motif Arabidopsis thaliana TCTTAC part of a light responsive element
chs-CMAla Daucus carota TTACTTAA part of a light responsive element
GTGGC-motif ~ Arabidopsis thaliana CATCGTGTGGC part of a light responsive element
Box 4 Petroselinum crispum ATTAAT part of a conserved DNA module involved in light responsiveness
G-Box Pisum sativum CACGTG cis-acting regulatory element involved in light responsiveness
Daucus carota TACGTG
Arabidopsis thaliana CACGTG
Circadian circadian Lycopersicon esculentum CAAAGATATC cis-acting regulatory element involved in circadian control
Phytohormone  ABRE Arabidopsis thaliana TACGTG cis-acting element involved in the abscisic acid responsiveness
CACGTG
ACGTGGC
GARE-motif Brassica oleracea AAACAGA gibberellin-responsive element
Biotic stress HSE Brassica oleracea AAAAAATTTC cis-acting element involved in heat stress responsiveness
Box-W1 Petroselinum crispum TTGACC fungal elicitor responsive element
Basal element  CAAT-box Glycine max CAATT common cis-acting element in promoter and enhancer regions
Hordeum vulgare CAAT
Arabidopsis thaliana CCAAT
TATA-box Arabidopsis thaliana TATA core promoter element around -30 of transcription start
Brassica napus ATATAT
Lycopersicon esculentum TTTTA
5UTR Py-rich
Lycopersicon esculentum TTTCTTCTCT cis-acting element conferring high transcription levels
stretch
ATGCAAAT
Other otif Oryza sativa ATACAAAT cis-acting regulatory element associated to the TGAGTCA motif
CAT-box Arabidopsis thaliana GCCACT cis-acting regulatory element related to meristem expression
02-site Zea mays GATGACATGA cis-acting regulatory element involved in zein metabolism regulation
Skn-1_motif Oryza sativa GTCAT cis-acting regulatory element required for endosperm expression
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