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Table S1. Oligonucleotide sequences of Medicago truncatula used as primers for amplification
of internal fragments of the Pisum sativum genes. F, forward primer; R, reverse primer.

Pisum
sativum gene

Accession number of
the Medicago
truncatula sequence
in GenBank database

Oligonucleotide sequence (5’->3’)

PsP5CS1 AJ278818 F: CGCCCTGATGCATTGGTACAGATAGC

R: CATTGTGAAAAACAGCAGCACTATC
PsP5CS2 JN809240 F: ATGACTGCTAAGGTTAATGCTGCTG

R: GATCTTTGTGAACAAGAAGGGTTTCC
PsPDH1 XM_013595747 F: CATGCCAATATTGGTTGATGCTGAACACAC

R: GTGCATCTGACATTCCACATAGTTG
PsProT1 XM_003600790 F: GACACATTAGATACAGAGATCTTGCTG

R: GCAATGACTGATTGAAGGAAGGCTG
PsProT?2 XM_013602264 F: CTATTGTTGGATATTGGGCTTATGG

R: CGAAGAGCTGAAATTGTGGTTGC




Table S2. Primer sequences used for real-time PCR analysis. F, forward oligonucleotide; R,
reverse oligonucleotide.

Gene Accesion number of | Oligonucleotide sequence (5°->3)
the Pisum sativium
sequence in GenBank
database
PsP5CS1 MW030636 F: CGAAGTGGGAATGGGCTTCTCTTG
R: CAACTTAAGTAGCTCGGGTATTTCTGC
PsP5CS2 MW423825 F: CCATGCCAGATACAGTCGGTAGC
R: CAAGAACAGGGATTCTTGTTGACTC
PsPDH1 MW183670 F: TTGGGGTTGGGAAAGTGAATCAC
R: GTGCATCTGACATTCCACATAGTTG
PsProT1 MW030634 F: AGCAGCCAGTTGTCAAGAACATGATG
R: GCAATGACTGATTGAAGGAAGGCTG
PsProT2 MW030635 F: GGAAAGACAGCTAGAACAGAGAAG
R: CGAAGAGCTGAAATTGTGGTTGC
GAPDH X73150 F: GTGGTCTCCACTGACTTTATTGGT
R: TTCCTGCCTTGGCATCAAA
S-Tubulin X54844 F: GCTCCCAGCAGTACAGGACTCT
R: TGGCATCCCACATTTGTTGA
Actin X90378 F: ATCATGGAGCCTGAGAGTTG

R: CACATACCACTAGGCCAATC
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—————————————————————————————————————————————————————— gacctg
ttttggagaaaacgtcatctcctttgggagttcttttaattattttcgagtctecgecctyg
ttttggagaaaacatcatctcctttgggagtccttttaattattttcgagtctegececctyg
ttttggagaagacctcatccccattaggcgtactcecctgattgtttttgagtctcgacctyg
tcttagagaagacctcatcaccattaggcgtacttctgattgtttttgaatcccgacctg

* Kk kx

atgctcttgttcagatagcttccttggcaatacgaagtgggaatgggcttctcttgaaag
atgcattggtacagatagcttccttggcaatacgaagtgggaatgggcttctcttgaaag
atgcattggtacagatagcttccttggcaatacgaagtgggaatgggcttctcttgaaag
atgcacttgtacagatagcttcacttgctatccggagtggaaatggtcttctattgaagg
atgcacttgtacagatagcttcacttgccatccgtagtggaaatggtcttctgectgaagg

* Kk kK *k kk kkkhk Ak Ak hkk K k kk kk kk Akhkkkk khkkkk kkkk Kk *k Kk Kk Kk Kk

gaggcaaggaggctaagagatcaaatgcaattttgcacaaagtaattactgaagctatac
gaggcaaggaggctaatcgatcaaatgccattttgcacaaagtaattactgaagccatac
gaggcaaggaggctaatcgatcaaatgccattttgcacaaagtaattactgaagccatac
gtggaaaggaggccaggagatcaaatgctatcttacacaaggtgataactgatgctatte

gtggaaaggaggcccggcgatcaaatgctatcttacacaaggtgatcactgatgcaattce
* kk kkkkkk kK *khkkkkkAkhkikk kk kk khkkkk kk kk khkkkk kkx Kkk Kk

cagatactgttggttcaaaacttattggacttgtgacatcaagagcagaaatacccgagc
ctgatactgttggttcaaaacttattggacttgtgacatcaagagctgaaatacctgagce
ctgatactgttggttcaaaacttattggacttgtgacgtcaagagctgaaatacctgagc
cagagactgttggtggtaaactcattggacttgtgacttcaagggaagagattcctgatt
cagagactgttgggggtaaactcattggacttgtgacttcaagagaagagattcctgatt

* kk  kkkkkxokk khkhkkhkkx Khrxkkhkkkhkrkkkhkkhkxk *kkxk *x **x k*x k*x k*x

tacttaagttggatgatgtaattgatctggtgattccaagaggcagcaacaaacttgttt
tacttaagctggatgatgtaattgatctggtgattccaagaggcagcaataaacttgttt
tacttaagctggatgatgtaattgatctggtgattccaagaggcagcaataaacttgttt
tgctcaagcttgatgacgttattgatcttgtgatcccaagaggcagcaacaagecttgttt
tgcttaagcttgatgacgttatcgatcttgtgatcccaagaggaagcaacaagcttgtta

k kk kkk k kAkhkkkhkk kk kk kkhkkkk KkAhkkkk KAhkkAhkhkkhkkhkk kkhkkhkkk Kk KAk kkhkkKk

ctgatatcaaaagttccacgaaaatccctgttctgggtcatgctgatggaatttgtcacg
ctgatattaagagttcgacgaaaatccctgttctaggtcatgctgatgggatttgtcacg
ctgatattaagagttcgacgaaaatccctgttctaggtcatgctgatggaatttgtcacg
cccagattaaaaacactacaaaaatccctgttcttggtcatgctgatggaatctgtcatg

ctcagataaaaaatactacaaaaatccctgtgctaggtcatgctgatggaatctgtcatg
* * kk kK K k kk Kkkhkkkkhkkhkkhkkhkkhkkhkk Kkk kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkk kk kkhkkkk K

tctatgttgataaatctgcaaatctggagatggctaagcagattgtactcgatgcaaaaa
tctatgttgataaatctgctaatttggagatggctaagcagattgtactcgatgcaaaaa
tctatgttgataaatctgctaatttggagatggctaagcagattgtactcgatgctaaaa
tatatgtggacaaggcttgtaatgtggatatggctaaacgcatagtttctgatgcaaagt
tatatgtcgacaaggcttgtgatacggatatggcaaagcgcatagtttctgatgcaaagt

* kkkkk kK k%K * * * * Xk kk Kkkkkikk kK K * Kk kK *k Kk kKK kK

cagattatccagcaggctgcaatgccatggaaacacttcttgttcataaggatttggtag
cagattgtccatcaggatgcaatgccatggaaacacttcttgttcataaggatttggtag
cagattatccatcaggatgcaatgccatggaaacacttcttgttcataaggatttggtag
tagactatccagcagcttgtaatgccatggaaactcttcttgtgcataaggatctggage
tggactatccagcagcctgtaatgcgatggaaacccttcttgtgcataaggatctagagce

*k kK kkkk Kkk*k Ak kkhkkkkhk KhAhkhkkhkhkkhkkhkk khkkhkhkkhkkhkhkkhk Kkkhkkkhkrkkkhkkk kx K

agaaaggctggataaataatattatcgtcgacttgcggacagaaggcgttacgatatatg
agaaaggctggctcaatagtattagtgacgatttgcggtcggaaggtgttactttatatg
agaaaggctggctcaatagtattagtgtcaatttgcggtcagaaggtgttacgttatatg
agaacgctgtgctcaatgagcttatatttgctctgcagagcaatggagtcactttgtatg
agaatgctgtgcttaatgagcttatttttgctctgcagagcaatggagtcactttgtatyg

*kx Kk  *x * x kkxk * % * *x Kk x * xk kk kK *  xkkx

gaggacccaaagcaagttctctattagctattccacttgctcgttcactacatcacgagt
gaggaccgaaagcaagttctctgttgaatgttccacttgctcgttcattacatcatgagt
gaggaccgaaagcaagttctctgttgaatgttccacttgctcgttcattacatcacgagt
gtggaccaaaggcaagtaaaatacttaacctaccagaagcacggtcgttcaatcacgagt
gtggaccaagggcaagtaagatactgaacataccagaagcacggtcattcaaccatgagt

* kkkkk Kk * Kk ok kk Kk * * * kKK * Kk kK Kk * * kk kk kK
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PsP5CS1 attgttcgttggcttgcactgttgaaatcgttgatgatgtttatgcagctatcggtcata 606

MsP5CS1 actgttcgttggcttgcaccttggaaatcgtggatgatgtttatgcagctattcatcata 2014
MtP5CS1 actgttcgttggcttgcaccgtggaaattgtggatgatgtttatgcagctattgatcata 1919
BnP5CS1 actgttccaaggcgtgcactgttgaagttgtagaagatgtttatggtgctgtagatcaca 1942
AtP5CS1 actgtgccaaggcttgcactgttgaagttgtagaagacgtttatggtgctatagatcaca 2229
* Kxkk x *kk Kkhkkk*k * kkk k kk Kkk kk Kkhkkkkk*k * Kk Kk Kk * Kk Kk Kk
PsP5CS1 taaatctttatggaagtgcacatactgattccattatcacggaagatcatgaagtagectg 666
MsP5CS1 taaatctttatggaagtgcacataccgattccattgtcacagaagatcatgaagtagctg 2074
MtP5CS1 taaatcgttatggaagtgcacataccgattccattgtcacagaagatcatgaagtagcta 1979
BnP5CS1 ttcaccgacatggaagtgcacacacagactgtattgtgacagaggatcccgaagttgcag 2002
AtP5CS1 ttcaccgacatgggagtgcacacacagactgcattgtgacagaggatcacgaagttgcag 2289
* * % kkhkkk Kkkhkkkkhkkkk Kkk kK K *kk ok kk kk kkkk *kkkKk kK
PsP5CS1 atgtatttcttcgtcaagtcgacagtgctgcecgtatttcacaatg-----—-—-—------- 711
MsP5CS1 atgtatttcttcgtcaagtcgacagtgctgctgtttttcacaatgctagtacaagattca 2134
MtP5CS1 atgtatttcttcgtcaagtcgatagtgctgctgtttttcacaatgctagtacaagattca 2039
BnP5CS1 agctattccttcgccaagtggacagcgctgctgtgttccacaacgcaagcacaagattct 2062
AtP5CS1 agctattccttcgccaagtggatagcgctgctgtgttccacaacgeccagcacaagattct 2349

* kkhkkk Kkhkkhkkk kkhkkkk kk kk Kkkkhkkk kk kk Kkhkkkk K

Figure S1. The alignment of the nucleotide sequence fragment of Pisum sativum PsP5CS1
(MW030636) with the sequences of P5CS1 genes from other plants. Arabidopsis thaliana
(AtP5CS1, NM_129539), Brassica napus (BnP5CS1, AF314811), Medicago sativa (MsP5CS1,
X98421), and Medicago truncatula (MtP5CS1, AJ278818). Identical nucleotides are marked
by black asterisks.

BnP5CS2 aggacgaggtggtatgactgcaaaagttaaagctgctgttaatgcagcttatggtggcat 883
AtP5CS2 aggacgagggggtatgactgcaaaagttaaagctgctgttaatgcagcttatggtggegt 1067
PsP5CS2 - actgctaaggttaatgctgctgttgctgctgctaatgctagtat 44

MtP5CS2 gggcagagggggtatgactgctaaggttaatgctgctgtttgtgctgcttattcaggcac 830

khkrxkk hk khkkkhkkx krxkkkkkkk *khkx kkk kK

BnP5CS2 tcctgttatcataaccagtgggtatgcagctgagaatatagctaaagttcttaaaggact 943
AtP5CS2 tcctgttatcataaccagtggatatgcagctgagaatataagtaaagtccttagaggact 1127
PsP5CS2 ccctgttattataattagtggctatgccacagacaacatcatacgagtgcttcaagggga 104
MtP5CS2 acctgtgattatcaccagtggctatcctaatgacaacatcatgcgagtgcttcaaggaga 890
Kk kxk Kk Kk K *khkKkkk Kkkkx X **k kK Kk * Kk k  kkkx * % *x
BnP5CS2 gcgtgttggtaccttgttccaccaagatgcacatttgtgggctagagtcgtagatactac 1003
AtP5CS2 gcgtgttggtaccctgttccatcaagatgctcatttatgggecteccggtecgtagatactac 1187
PsP5CS2 gaaaataggtaccgtctttcataaagatgcacatctgtggaagagcttaaaggaagagac 164
MtP5CS2 aagaattggtactgtattccataaggatgctcacttgtggaccagcataaaggaaataac 950
* kkk kK * Kxk k% * kkkkk k% * Kk k% * * x * x
BnP5CS2 ttctcgtgacatggcagttgctgcaagggaaagttctagaaagettcaggetttgtette 1063
AtP5CS2 ttctcgtgacatggcagttgctgcaagggaaagctcaagaaagecttcaggecttatectte 1247
PsP5CS2 tgcacatgaaatggcagttgcagcacgtaatagttctagacgtcttcaggccctaaaatce 224
MtP5CS2 tgcacatgaaatggcagttgcagcacgcgacagctctaggaagcttcagattctaaattce 1010
* k k kkk khkkkhkkhkikkkhkkhkk Kkkhkk X * kk Kk k% * k ok k ok x * * *
BnP5CS2 agaagataggaaaaacattctactagatatagccaacgctctagaagcaaatgagaaaat 1123
AtP5CS2 agaagataggaaacaaattctacacgacattgccaatgcccttgaagtaaatgagaaaac 1307
PsP5CS2 tgaagaaaggagggaagtattgctggccgtggctgatgcattggagaaaaaccaaaagtt 284
MtP5CS2 tgaacaaaggaagaaaatattgttggatgtggctgctgctatagagaaaaatgaaagtga 1070
* Kk Kk ok Kk k*k * * * * Kk *k * % * Kk *k * % % * K
BnP5CS2 aattaaggctgagaatgatttagatgttgctgcagcacaagaagctggatatgaagagtc 1183
AtP5CS2 aattaaagctgagaatgatttagatgttgctgcagcacaagaagctggatatgaagagtc 1367
PsP5CS2 gataaagttagagaatgaggctgatattgctgatgcgttggaagccggatatgacaagtce 344
MtP5CS2 gatcaggcttgagaatgcttctgatgttgctgatgcagaggaggctggatatgagagatce 1130
**x K * ok Kk ok ok ok x * ok k ok kkk ok ok * * * Kk kk Kk kkhkkkkk * *

BnP5CS2 tttggtagctcgtttagttatgaagcctggaaagatctcaagceccttgcagettctattcg 1243



AtP5CS2 tttggtagctcgcttagttatgaagecctgggaagatctcaagecttgecagettecgtteg 1427

PsP5CS2 tctgatatcacgtttaaccctgaagcctgagaagatctctagtcttgcaaagtcectgtgeg 404
MtP5CS2 actgatatcgcgtttgacactgagacctgagaagattgctagtcttgtaaagtctgttcg 1190
*kx kk *x k) k% * k% * Kk kK * Kk kK k * Kk kkk*k X * % * k%
BnP5CS2 ccagctagctgaaatggaagacccaattggtcgtgttctaaagaaaactgaggttgcaga 1303
AtP5CS2 ccagctagccgaaatggaagatccaataggccgtgtattaaagaaaactcaggttgcaga 1487
PsP5CS2 cgtgctggcagatatggaagaaccaattggccaggttttgaagagaactgagctagctga 464
MtP5CS2 caagctggcagaaatggatgaacccattggtcagattttgaagagaactgagatagcaga 1250
* *kkk kk kk kkhkkkhkk kk kkx kk *kx * * * Kkkhkkk kkhkkkk Kxk k Kkk k%
BnP5CS2 tggtcttattttagagaaaacctcatcaccattaggtgttcttctgattgtttttgaatc 1363
AtP5CS2 tgatcttattttagagaagacctcatcaccaataggtgttcttctgattgtttttgaatc 1547
PsP5CS2 tgacctcgtcttggagaaaatatcatgttctcttggtgtcctcttgattatatttgagtce 524
MtP5CS2 taaactcgttctggagaaaatatcatgtcccttgggtgtacttctagttatattcgagtce 1310
* * x * * kkkkk K * Kk Kk k * * Kkkkkk kK * *k*k Kk K*k k*k K%k
BnP5CS2 ccgtcctgatgcacttgttcagatagcttcacttgcaatcaggagtggaaatggtcttcet 1423
AtP5CS2 ccggcctgatgcacttgttcagatagettcgettgcaatccggagtggaaatggtettcet 1607
PsP5CS2 acgacccgatgctcttgttcagatagctgcattggcaattcgaagtggaaatggcttatt 584
MtP5CS2 tcgacctgatgctcttgttcagatagectgcattggcaattcgaagtggaaatggtttatt 1370
Kk kk kkhkkhkhkk khkhkhkikkhkkhkkhkkhkhkkhkkhkkhkkhkikk K * kkk k% * hkkhkkkkkhkkhkkkkh*k * *
BnP5CS2 gctgaagggtggaaaagaggctcgtcgatcaaatgctatcttacacaaggtgatcactga 1483
AtP5CS2 gctgaagggtggaaaggaggctcgtcgatcaaatgctatcttacacaaggtgatcactga 1667
PsP5CS2 acttaaaggaggaaaggaagcccgaagatcaaatgcgatcttacacaagatcattacttc 644
MtP5CS2 gctcaaaggaggaaaggaagccaaaagatctaatgcagtcttacacaagattattacttc 1430
*k kk kk kkkkkx kkx kK * Kk k ok ok kokkk *hkkhkkhkhkkhkhkkhkkx Kk Kkk kkxk
BnP5CS2 tgcaattccgaagactgttggaggtaaactcataggacttgtgacttcgagagatgagat 1543
AtP5CS2 tgcaattccggagactgttggaggtaaactcataggacttgtgacctcaagagaggagat 1727
PsP5CS2 agccatgccagatacagtcggtagcaaacttatcgggcttgtcacttcaagagatgaaat 704
MtP5CS2 agctataccagatacagttggtggcaaacttattggccttgtgacttcaagggaagcaat 1490

*x  kx k% * kk kK k% * kkkkk kk kk kxkkkkx kx kk kk xk K * %

BnP5CS2 tcctgatttgctcaagecttgatgatgttattgatcttgtgatcccaagaggcagcaacaa 1603
AtP5CS2 tcctgatttgctcaagettgatgacgttattgatecttgtgatcccaagaggcagcaacaa 1787
PsP5CS2 tccagatctactcaagcttgatgatgtgatagatcttgtggtccctagaggcagtaataa 764

MtP5CS2 tcctgatctactcaagecttgatgacgtgatagatcttgtggtccctecgaggcagtaataa 1550

khkkx kkk ok Ak kkkkhkrkkkhkkkhkhkkhk khk kk kkkkkkkrk xkkx *kxkkxkhkk kx kx

BnP5CS2 gcttgtttctcagataaaaaactcaacgaaaatcccagtgctagggcatgecggatggtat 1663
AtP5CS2 gcttgtttctcaaataaaaaactcgacgaaaatcccagtgctaggccatgectgatggaat 1847
PsP5CS2 gctggtttctcaaatcaaggagtcaacaagaatccctgttcttggtcatgectgatggaat 824

MtP5CS2 gcttgtttctcaaatcaaggattctacaaagattcctgttctcggtcatgctgatggaat 1610

kkhkx khkkkkkkk kk kK * xk kk % *k kkx kkx kk kk kkkkk kkkkk kK

BnP5CS2 ctgtcatgtgtatgttgacaagtcttgtaaagtagacatggcaaaacgtgttgtttcaga 1723
AtP5CS2 ctgtcatgtatatgttgataagtctggtaaactggacatggcaaagcgcattgtttccga 1907
PsP5CS2 ttgtcatatctatgttgacaagtctgctaatattgatatggcaaagcatatagttaggga 884
MtP5CS2 atgtcatgtatacattgacaaagcagctaatatcaatgtggcaaagaagattgttaagga 1670
*kkkk*x Kk k% * Kk k Kk  kx * * %k * * * ok k k ok ok x * Kk kk * *
BnP5CS2 tgcaaagttagactatccagcagcctgtaacgctatggaaacccttecttgtacataagga 1783
AtP5CS2 tgcaaagttggactatccagcagcctgtaatgcgatggaaacccttcttgtacataaaga 1967
PsP5CS2 tgcaaagactgattaccctgcagcttgcaatgcattggaaacccttecttgttcacaaaga 944
MtP5CS2 tgcaaagactgattatcctgcagcctgcaatgcaatggaaacccttcttgttcacaaaga 1730
* ok k ok ok ok x *k kk kk khkkkk kkx kk Kk*k khkkhkkhkhkhrkhkkhkkhkhkhkkhkhkkhkh*x ** **x )%
BnP5CS2 tctagagcagaatggtgtgctaaacgagcttatatatgccctgcaagccaatggtgtcac 1843
AtP5CS2 tttggagcagaatggttttctcgatgatcttatttatgttctgcaaaccaaaggcgtcac 2027
PsP5CS2 t--——----—-—-—-—-—--——————— 945
MtP5CS2 tctagcaggaaatggtggactgaatgaacttgttgctgaactccaaaaacaaggtgttca 1790
*

Figure S2. The alignment of the nucleotide sequence fragment of Pisum sativum PsP5CS2
(MW423825) with the sequences of P5CS2 genes from other plants. Arabidopsis thaliana
(AtP5CS2, NM_115419), Brassica napus (BsP5CS2, AF314812), Medicago truncatula
(MtP5CS2, JN809240). Identical nucleotides are marked by black asterisks.



AtPDH1 agctcatggaaggattcaagaaatctgtaggaaatgccaagagtccaatgtaccattgtt 1181

NtPDH2 agctcacaaaagacttacgaaaatttgcgagaaatgcttggaacacgacgttcctttact 890
MsPDH?2 tgctaacaagagattccttgagctttgtcagaaatgtgtgcaagccaatattccattatt 1511
MsPDH1 tgctaacaagagattccttgagctttgtcagaaatgtgtgcaagccaatattccattatt 926
PsPDHI = = ————— - —mmm o ttatt 5
MtPDH1 agcaaaccaaagattacaacaactttgtaaaaaatgtgttgaagcaaacatgccaatatt 963
* *
AtPDH1 gattgatgcggaagacacaatcctccaacccgcgatcgattacatggecttattcatcecgge 1241
NtPDH2 cattgatgccgaggatacaactattcaacctggaattgattacatggcttattctgcagce 950
MsPDH?2 ggttgatgctgaacatacttcagttcaacctgctattgattactttacttactcttctge 1571
MsPDH1 ggttgatgctgaacatacttcagttcaacctgctattgattactttacttactcttctge 986
PsPDH1 ggttgatgctgaacacactactgttcaaccggctatcgattacttcacgtattcttctge 65
MtPDH1 ggttgatgctgaacacactactgttcaaccagctattgattacttcacatactcttcage 1023
Ak kkkkk Kk * k% * kkkkk Kk *k Kk kkkk Kk *x kK k% * k%
AtPDH1 gatcatgttcaatgctgacaaagaccgaccaatcgtttacaacacgattcaggcgtactt 1301
Nt PDH2 aattaagtaccacaaagacg--—-atggccctttgattttcggaacaattcaagcttactt 1007
MsPDH2 tattatgcataacaaaggtg---aaaaccctattgtgtttggaaccattcagacttattt 1628
MsPDH1 tattatgcataacaaaggtg--—-aaaaccctattgtgtttggaacccttcagacttattt 1043
PsPDH1 gattgttcataacaaagatg---ataatcctattgtgtttggaacaattcaaacttactt 122
MtPDH1 aattatgcataataaagatg---ataatcctattgtgtttggaacaattcaaacttattt 1080
* % * * * * * * *x % * % * K kK * kK kK
AtPDH1 gagagacgccggtgagagactgcatttggcagtacaaaatgctgagaaagagaatgttcc 1361
NtPDH2 gaaagacgcgaaagaaagaatggcgatagcgaaaaaagctgcagagaaaatgggagttcc 1067
MsPDH2 gaaagatgctaaggagagaatgttgttggcatcaaaggctgctgagaaaatggggatacc 1688
MsPDH1 gaaagatgctaaggagagaatgttgttggcatcaaaggctgctgagaaaatggggatacc 1103
PsPDH1 gaaagattctaaagagagattgtttcttgcgacacaagctgctgataaaagtggtattcce 182
MtPDH1 gaaagatgctaaggagagattgtttcttgcaacaaaagctgctgaaaaaattggaattcc 1140
**x kkx * **k kkk k% * Kk k * % *kk kk Kkk*k * Kk *k
AtPDH1 tatggggttcaagttggtgagaggggcttacatgtctagcgaagectagecttggeggatte 1421
NtPDH2 aatgggatttaagttggtgaggggtgcttatatgtgtagtgagagagagttggcttctcg 1127
MsPDH2 aatggggtttaagttggttagaggtgcttatatgtctagtgaaagaaaattggctgctga 1748
MsPDH1 aatgggatttaagttggttagaggtgcttatatgtctagtgaaagaaaattggctgctga 1163
PsPDH1 aatgggatttaagttggttagaggtgcttatatgtctatggaaagtaaaatagctgaatc 242
MtPDH1 tatgggatttaaattggttagaggtgcttatatgtcaacagaaagtacattggctgaatc 1200
*khkkhkkhkk kk kk khkkhkkhkk kk kkxk kkhkkkk kkk*k * * % * Kk *k
AtPDHI1 cctgggttgcaagtcgccagtc—cacgacacaattcaggatactcactcttgttacaatg 1480
NtPDHZ2 attaggattccaatctccaatt-catgatagcattgaacaaacacatgcttgcttcaatt 1186
MsPDH2 tttgggttatgcttctccaattacataacactattagggatactcataagtgtttcaatg 1808
MsPDH1 tttgggttatgcttctccaatt-cataacactattaaggatacacataagtgtttcaatg 1222
PsPDH1 tttcggatatggatcgccgatt-catgatactattcaagatacacatagtaacttcaatg 301
MtPDH1 ttttgggtctaagtcaccaatt-catgatactattaaagatacacataattgcttcaatg 1259
* kk x *x k) * * x * % * %k * kk k% * kk k%
AtPDH1 attgtatgacattcctgatggagaaagcatcaaacggttctggtttcggtgtecgttctcg 1540
NtPDH2 cttgcgctgagtttatgattgaagagattgctaatggctctggagecggttgtt---cttg 1243
MsPDH2 attgttcaaattatatgcttgagaagattgctaatggtcctggtggagttgtt-—--cttg 1865
MsPDH1 attgttcaaattacatgcttgagaagattgctaatggtcctggtggagttgtt-—-—-cttg 1279
PsPDH1 attgttcgtcttttttgcttgagaaggttgcaaatggacgtggttctgtecgte—-—--cttg 358
MtPDH1 attgttcatcttatttgcttgagaagtttgctaatggaaaaggatctgttgtt-—--cttg 1316
* x * * **x Kk k% * * kk Kx% * x * * % **x ok
AtPDHI1 caacacataacgctgattc-—--------"-----—--—-————————————————————— 1559
NtPDH2 ctactcataacattgagtcaggaaaacttgctgca---—--------—----—---——--———— 1278
MsPDH2 caactcataacattgaatcaggtatatattatatgatatgatataatgatttatatttat 1925
MsPDH1 caactcataacattgaatc-——————===—————————— - 1298
PsPDH1 ctacacataatattgaatc-————-"--""---—————— - 377
MtPDH1 ctacacacaacattgaatc———————==="—="—"———"—"—"—"—"—"————— 1335
* kK *xk K%k * )k k k*k

Figure S3. The alignment of the nucleotide sequence fragment of PsSPDH1 (MW183670) with
the sequences of stress-downregulated PDH genes from other plants. Arabidopsis thaliana
(AtPDH1, NM_001339059), Medicago sativa (MsPDH1, AY556386; MsPDH2, AY615900),
Medicago truncatula (MtPDH1; XM_013595747), and Nicotiana tabacum (NtPDH2,
AY639146). The identical nucleotides are marked by black asterisks.
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cacattaggtatagagatcttgctggatttatatacggtaagaaagcgtataatctcaca
——————————————————————————————————————— aaaaaggcatataaactcaca
cacattagatacagagatcttgctggatatatatacggcaaaaaggcatattctatcact
cacattcgttacagagatcttgcaggcttcatctatggtaaaaagatgtatcgtgttaca
catattcgctatagagaccttgctggattcatttacggtaggaaggcttatcatcttaca
cacattcgctatagagaccttgcgggattcatttacggtagaaaggcttattgtcttaca

* * K * K Kk *x ok k

tgggttctgcagtatatcaatcttttcatgataaatactggctacatcattttggccggt
tgggctcttcagtatatcaatctttttatgataaatactggcttcattattctggctggt
tggactctgcagtatatcaatcttttcatgataaatactggttacatcattttagctggt
tggggattgcaatatgtcaatcttttcatgattaattgtggcttcatcatacttgctggt
tggggattgcaatatgttaatcttttcatgattaattgtggattcattatcctagctggt

tgggtgttgcaatatgtcaatcttttcatgattaattgtggtttcatcatactagctggt
* kK% * kk kkk k kkkkkkkk kkhkkkk Kkk*k *kk kK kkk kK *x  kk  kkk

tcagccttgaaagctacttatgttctattcagggatgatgggctgctgaaacttccatat
tcagccttaaaagctacttataccttgtttagggatgatgctcagctgaagcttccatat
tcagccttgaaggctgcttataccgtgtttcgagatgatggtgtactgaagecttcecegtat
tcggccttaaaggctgtttatgtactttttagagatgatagtctcatgaaactgcecctcac
tccgeccttaaaggctgtttatgtgettttcagggatgatcataccatgaaactacctcecat

tccgccttaaaggctgtttatgtgetttttagggatgatcatgeccatgaagttacctecat
*k kkkkk kk kk*k * Kk kX * k% * kkkkk*x * KKKk * Kk k *

tgtattgccataggtggatttgtgtgtgcaatgtttgccatctgcattcctcatctttca
tgtatagttatagctggttttgtgtgtgcaatgtttgccatttgtattcctcatctttca
tgtattgctatagctggaattgtgtgtgcaatgtttgccatttgcattcctcatctttca
ttcatcgccatcgcgggtgttgtatgcgcgattttcgcaatcggtattcecctcatttatca
tttatagccattgctggtttgatttgtgcgattttcgctattgggattcctcatttatcg
tttatagctattgcgggtctgatttgtgcggtttttgctattggaattcctcatttgtcg

* * Kk Kk * Kk Kk * K * * kk k% *x kK kK K%k *x kkkkkkhkkkk Kk k%K

gctctgggaatttggctaggattttcaacagtcttcagecctggcatatattgttatatca
gctcttggaatttggttggcagtttcaaccgtcttcggecttggtatacattteccgtagea
gctcttggagtttggttgggagtttcaacagtcttcacctttgtttacattgtcatagceca
gctcttggaatctggctaggagtttcaacaatcctcagcataatctacattattgttgceca
gctcttggggtctggcttggagtttcgaccttcecctcagtctcatctatattgttgtggcea
gctcttgggatatggcttgcggtttcgactatcctcagectcatctatatecgttgtggea

*k kKX Kk kK * kkk Kk Kk *k kKX Kk kK * Kk kK * * Kk kK * * K

tttgtgttgtcgcttaaagatggattacaatcaccgecctcgagattacgagattccagga
tctgttctatcaattaaagatggaatacattcaccgcctcgagattacaccattccagga
ttggtgctatcaattaaagatggaatgaattcacctgctcgagattacgctgttccagaa
atagttctatcagctaaagatggagtaaacaagcctgaaagagattacaacatacaagga
atcgtgctatcggttagagatggagtaaaaacaccttcaagagattacgagatacaagga
atcgtgctatcggttaaagatggagttaaagcaccttcaagagattacgagatacaagga

* K * k% *k Kk kKkhkkkkkk K * * K Kk kkk Kk kKK *x ok kk K

gatggtgtaagcaaaatctttacaataattggagcatctgctaaccttgtgtttgecattt
gaaggggcaagtaaagtatttgaaacgattggggcgtctgctaacctagtgttcgecatat
catggtgtaactaaaatattcacaacaattggggcgtctgctagtctagtgttcgcatac
tcatcaataaacaaactctttaccataacaggagcagctgcaaatctagttttcgcattce
tcatcattgagcaaactttttaccatcacaggagcagccgcaaatctggttttecgcattce

tcaccactaagcaaactttttaccatcactggagcagccgctacactagttttegtattce
* *k*x Kk Kk * * * Kk k% * k*x  *x *k kK kk Kk k%K

aataccggcatgcttcctgagatacaggcaacaattaggcaaccagttgttaagaacatg
aacaccggcatgcttcccgagattcaggcaacaattaagcagccagttgtcaagaacatg
aataccggcatgcttcctgagatacaggccacaattaagcaaccagttgtcaagaacatg
aacacgggaatgctcccggaaatacaggccacggtgaagcaaccggtcgttaaaaacatg
aacaccgggatgcttccagaaattcaggcaacagtgaggcaaccagttgttaaaaacatg

aacacagggatgcttccagaaattcaggcaacagtaaagcaaccagtagtaaaaaacatg
* Kk kk kk kxkkk kk kk kk kkkkKx kx * ok kkk kk kk kk kkx kkkkkk

atgaaagccttgtactttcagtttaccgttggagttctaccattgtacctggttgecttt
atgaaatccctttattttcagtttacagtcggagttataccattgtaccttataaccttt
atgaaatccctgtggtttcagtttaccattggacttgtaccaatgtacatggttaccttt
atgaaggctctgtattttcaattcactgttggtgttttacctatgtacgcggttacattce
atgaaggctctatactttcaattcacagcgggtgttttaccgatgtacgcagttacattc
atgaaggctctatactttcaattcacggtgggtgttttaccgatgtttgcggttgtatte

Kk ok ok K * *x  Kx kkhkkhkk Kk kK * K Kk Kk kK * Kk Kk * * K
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GmProT1l acaggatactgggcttatggatcttccacagaagtgtatttgctgaatagtgtgaatggt 1051

PsProTl tcaggatattgggcttatggatcttccacagaaacctatttactgaatagtgtcaacggt 561
MtProTl gcaggatactgggcttatggaaataagacagaaacctatttgctgaatagtgtgaacggt 1087
AtProT2 atcggatattgggcttacgggtcctcgacatcgacttatctcttaaacagecgtcagtgga 1030
AtProTl atcggatattgggcttacggatcctcaacctcgacctatctactaaacagtgttaatgge 927
AtProT3 atcgggtattgggcttacggatcctcgacctcgeccctatctactaaacaacgttaatggt 1376
Kk kk Kkkhkkhkkkkhkkhkk Kk * % * Kk kK * kk x **x ok * %
GmProT1l ccagtttgggtgaaggcttctgccaacatcacagcctttcttcaatcagtcattgcattyg 1111
PsProTl ccggtctgggtgaaggctttcgccaatatttcagecttecttcaatcagtcattge———- 617
MtProTl ccagcttgggtgaaagctttggccaatattacageccttceccttcaatcagtcattgecatta 1147
AtProT2 cctgtttgggtcaaagcactcgctaacatttcagettttctccaatctgttatctettta 1090
AtProTl ccactctgggtcaaagcccttgctaacgtctctgctatccttcaatctgttatctetttyg 987
AtProT3 ccactttgggttaaagcccttgctaacatctccgectatceccttcaatcecgttatectegttyg 1436
* x *kkkk Kk k% *k* k% * * kK * kk Kkkkhkkk K*k k% *

Figure S4. The alignment of the nucleotide sequence fragment of PsProT2 (MWO030635) with
the sequences of ProT genes from other plants. Arabidopsis thaliana (AtProT1, X95737;
AtProT2, X95738; AtProT3, NM_129215), Glycine max (GmProT1, XM_003552545), and
Medicago truncatula (MtProT1, XM_003600790). Identical nucleotides are marked by black
asterisks.

GmProT2 gaggaaggccctgtatttacaatatacagtgggagttctgttctattatggtgttaccgt 931
PSProT2 W @ ———mmmm e Ctat 4
MtProT2 gaggaaagccttgtactcacaatatacagtaggagccttgttttattatggtgttactat 1117
AtProT2 gatgaaggctctgtattttcaattcactgttggtgttttacctatgtacgcggttacatt 969
AtProTl gatgaaggctctatactttcaattcacagcgggtgttttaccgatgtacgcagttacatt 866
AtProT3 gatgaaggctctatactttcaattcacggtgggtgttttaccgatgtttgecggttgtatt 1315
*
GmProT2 aatgggatattgggcttatggatcaatggtgtccgcataccttecctgaaaacttaagtgg 991
PsProT2 tgttggatattgggcttatggatcaatggtatcttcctatcttecctgaaaatttaagtgg 64
MtProT2 tgttggatattgggcttatgggtcaatggtatcttcatatcttcctgaaaatctaagtgg 1177
AtProT2 catcggatattgggcttacgggtcctcgacatcgacttatctcttaaacagecgtcagtgg 1029
AtProTl catcggatattgggcttacggatcctcaacctcgacctatctactaaacagtgttaatgg 926
AtProT3 catcgggtattgggcttacggatcctcgacctcgeccctatctactaaacaacgttaatgg 1375
* kk Ak kkhkkhkkhkkkkkhkk kk k% * % * kk k% * K * ok kkx %
GmProT2 tcccaaatggattgacgtcctcattaatgccatcgtectttttgcagtccatagtcaccca 1051
PsProT2 accaagatggatcaatgtcattgttaatgtcattgtttttctacaatccatagtttctca 124
MtProT2 tcctagatggatcaatgtgctcgttaatgtcatcgtetttecttcagtctgecagtttctea 1237
AtProT2 acctgtttgggtcaaagcactcgctaacatttcagecttttctccaatctgttatctettt 1089
AtProTl cccactctgggtcaaagcccttgctaacgtctctgectatecttcaatctgttatetettt 986
AtProT3 tccactttgggttaaagcccttgctaacatctccgectatecttcaatececgttatectegtt 1435
* % *kk Kk *  *x * * kx * * * * kk Kx% * *
GmProT2 acatatgtttgtagcaccaattcatgaggcattggacactaagttcctagaaattgacaa 1111
PsProT2 acatatgtttgtggcaccaattcacgaagctatggacacgagatttctcgaaatcggcaa 184
MtProT2 acatttatttgtggtaccaattcatgaggctttggacactagatttctagaaattggcaa 1297
AtProT2 acatatttttgcaagtccgacttatgagtatatggacacaaagtatggagtcaaaggaag 1149
AtProTl gcacatatttgcgagtccaacatatgagtacatggacacaaagtatgggatcaaaggaaa 1046
AtProT3 gcacatttttgcaagtccaacatatgagtacatggacaccaagtttgggatcaaaggaaa 1495
* % * kk k% **x K * k% *kkkkkkkx K * * * *
GmProT2 ggccatgcattcaggggagaacttgaaacgcttatttctcctacgtgegettttctttac 1171
PsProT2 aggtatgcattcaggggagaatttcaaacgtttgtttcttctacgagtcttcttctatac 244
MtProT2 gggtatgcattcaggggagaatttgaaacgcttatttctcctaaggatgtgecttctatac 1357
AtProT2 tccattggcaatgaagaatctg---ttgtttagaacagtagcaagaggaagctacattgce 1206
AtProTl cccatttgcgataaagaacttg-—--ctgtttaggatcatggcgagaggcgggtacatagce 1103

AtProT3 cccattggcattaaagaacttg-—-—-ttgtttaggatcatggcaagaggcgggtacatagc 1552
* * * ok *

* K *



GmProT2 agggaacacattcgttgctgcagcatttccttttatgggtgactttgtaaactttcttgg 1231

PsProT2 aggaaacacattcatcgcggccgcatttecttttatgggtgactttgtaaacttgttagg 304

MtProT2 tgggaatacattcattgctgcagcatttceccttttatgggtgactttgtaaacttgctagg 1417
AtProT2 ggtgagcactcttctctctgegecttttaccgtttctcggagatttcatgagecttaccgg 1266
AtProTl ggtaagcacgcttatctcagcgctgctgeccgttecctecggtgacttcatgagectaactgg 1163
AtProT3 agttagtacgcttctctcagcactcttgcecgttecttggggacttcatgagectcactgg 1612

*x  x kk%  x  Xx  x k% *x kK k% *x kkx kk k% * ok Kk % * *

GmProT2 ctcattttcactcgttcctctgaccttcatgttccccagecatggtecttcatcaaggttaa 1291
PsProT2 ctcattttcacttgttcccctaacattcatgttcccaagcatgatttttcttaaggtaaa 364

MtProT2 ctcattttcactagttcctcttaccttcatgttcccaagcatgatctttcttaagataaa 1477
AtProT2 agcgataagcacgttccctctcacattcatattagcgaatcacatgtatcttgttgectat 1326
AtProTl tgcagtgagcacattccctctcacattcattctageccaaccatatgtactataaggcaaa 1223
AtProT3 tgcagtgagcacattcccceccttacattcattctagccaaccacatgtactataaggctaa 1672

* * *  kk kK kk Ak kkk * * ok *  x *

GmProT2 gggaagaacagctagaatagagaagaaggcgtggcactggttcaacatcgttttttettt 1351
PsProT2 gggaaagacagctagaacagagaagaaggcatggcattggatcaacattatattttcatt 424

MtProT2 gggaaaaactgctagaacagagaagaaggtgtggcattggatcaacattgtcgtttcatt 1537
AtProT2 gaatgatgagcttagtcttgtgcaaaagctatggcattggctcaatgtttgecttctttgg 1386
AtProTl gaacaataagctgaatgctatgcaaaagctatggcattggcttaacgttgtcttctttag 1283
AtProT3 gaacaataagctcaatactttgcaaaagctatgccattggctcaacgttgtcttcttcag 1732

* * ok kkx **k kK kkk Kk k% * * ok

GmProT2 tctgctcacaatagcaaccacaatttcagcaattcggttgatagtcaacaacatccaaaa 1411
PsProT2 tctacttacaatagcaaccacaatttcagctcttcg-————------------"--"---——- 460

MtProT2 tctacttacaatagcaaccacaatttcagctcttcggttcataatcaacaacgttcaaaa 1597
AtProT2 attaatgtctcttgctgctgctattgectgctgttagactcatctectgttgactccaagaa 1446
AtProTl tttgatgtctgttgctgcagccattgcagctgtcagactcatcgeccgttgattccaaaaa 1343
AtProT3 tttgatgtctgttgctgccgccattgcagctcttaggctcatcgcccttgactccaaaaa 1792

* * * * k% * * kkk Kk k%K *

Figure S5. The alignment of the nucleotide sequence fragment of PsProT2 (MW030635) with
the sequences ProT genes from other plants. Arabidopsis thaliana (AtProT1, X95737; AtProT2,
X95738; AtProT3, NM_129215), Glycine max (GmProT2, XM_014775460), and Medicago
truncatula (MtProT2, XM_013602264). Identical nucleotides are marked by black asterisks.
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Figure S6. Changes in the abscisic acid (ABA) content after 48 hours of Cd treatment.
Cadmium was applied as 50 uM CdCl». A, the youngest unexpanded leaves; B1, the youngest
fully expanded leaves; B2, fully expanded mature leaves; C, the oldest true leaves. The results
are the means (=SD) of three biological replicates. Asterisks indicate statistically significant
differences between control and Cd-treatment (P < 0.05).
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Figure S7. Changes in the proline content after 72 hours of abscisic acid (ABA) treatment.
ABA was applied at concentrations of 50 uM. A, the youngest unexpanded leaves; B1, the
youngest fully expanded leaves; B2, fully expanded mature leaves; C, the oldest true leaves.
The results are the means (£SD) of three biological replicates. Asterisks indicate statistically
significant differences between control and ABA-treatment (P < 0.05).
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Figure S8. Changes in the proline content after 24 hours of abscisic acid (ABA) treatment.
ABA was applied at concentrations of 0.5, 5, and 50 uM. A, the youngest unexpanded leaves;
B1, the youngest fully expanded leaves; B2, fully expanded mature leaves; C, the oldest true
leaves. The results are the means (+SD) of three biological replicates. Asterisks indicate
statistically significant differences between control and ABA-treatment (P < 0.05).
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Figure S9. Changes in the abscisic acid content after 24 hours of abscisic acid (ABA) treatment.
ABA was applied at concentrations of 0.5, 5, and 50 uM. A, the youngest unexpanded leaves;
B1, the youngest fully expanded leaves; B2, fully expanded mature leaves; C, the oldest true
leaves. The results are the means (+SD) of three biological replicates. Asterisks indicate
statistically significant differences between control and ABA-treatment (P < 0.05).



