Table S1

Basic information of PsPHDs

Gene name Gene ID sz)th MOIeCl(ll:;: )Weight pl Instability Index Aliphatic Index Hydropathicity subcellular localization
PsPHDI Psat01G0035100 1232 136687.6 6.54 48.44 86.6 -0.295 Chloroplast. Nucleus.
PsPHD2 Psat01G0103300 644 71491.8 5.82 54.67 78.09 -0.465 Nucleus
PsPHD3 Psat01G0150300 2226 245193 5.35 44.49 80.25 -0.416 Nucleus
PsPHD4 Psat01G0172400 1801 202149.6 6.16 45.02 97.13 -0.164 Nucleus
PsPHDS Psat01G0250600 1241 139648.3 6.8 62.51 63.19 -0.882 Nucleus
PsPHD6 Psat01G0322300 755 83978.06 7.52 37.79 84.87 -0.191 Nucleus
PsPHD7 Psat01G0367400 265 30108.92 4.45 82.92 56.34 -0.892 Nucleus
PsPHDS Psat01G0398100 724 82393.31 8.88 45.42 64.64 -1.115 Nucleus
PsPHD9 Psat02G0009200 565 64037.89 6.43 52.55 78.78 -0.543 Nucleus

PsPHD10 Psat02G0026700 821 88835.77 5.76 51.37 72.86 -0.432 Nucleus
PsPHDI1 Psat02G0148300 744 84143.78 6.24 47.03 79.77 -0.319 Nucleus
PsPHD12 Psat02G0182600 1126 129142.9 6.63 47.87 78.45 -0.567 Nucleus
PsPHD13 Psat02G0198800 1682 190492.6 6.15 50.93 84.58 -0.419 Nucleus
PsPHD14 Psat02G0198900 1682 190492.6 6.15 50.93 84.58 -0.419 Nucleus
PsPHD15 Psat02G0206300 872 98859.9 8.25 40.41 82.67 -0.192 Nucleus
PsPHD16 Psat02G0352600 660 75348.08 7.09 46.16 91.5 -0.185 Nucleus
PsPHD17 Psat02G0534800 1826 208151.7 7.98 48.34 88.66 -0.312 Nucleus
PsPHD18 Psat02G0553900 1544 170131.9 5.55 52.04 71.17 -0.758 Nucleus
PsPHD19 Psat03G0014500 1049 117797 8.67 42.6 72.56 -0.45 Nucleus
PsPHD20 Psat03G0014600 1030 115420.7 8.34 41.47 71.92 -0.49 Nucleus
PsPHD21 Psat03G0061900 924 105135.8 4.97 79.02 58.1 -1.019 Nucleus
PsPHD22 Psat03G0151300 1188 130278.2 9.21 44.38 77.19 -0.349 Nucleus
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Table S2

Basic information for the 20 subfamilies

Subfamily ID species type
AT1G77800.3 Arabidopsis thaliana
AT3G05670.1 Arabidopsis thaliana
PsPHD21 Pisum sativum
MTR 7g112410 Medicago truncatula
G MTR 8g042510 Medicago truncatula
AT3G14740.2 Arabidopsis thaliana
AT1G68030.1 Arabidopsis thaliana
AT3G19510.1 Arabidopsis thaliana
MTR 1g107015 Medicago truncatula
AT5G12400.1 Arabidopsis thaliana
MTR 4g076180 Medicago truncatula
PsPHD71 Pisum sativum
PsPHD23 Pisum sativum
PsPHD4 Pisum sativum
K PsPHD72 Pisum sativum
MTR 4g055920 Medicago truncatula
AT5G35210.1 Arabidopsis thaliana
AT5G22760.1 Arabidopsis thaliana
PsPHD48 Pisum sativum
MTR 2g084615 Medicago truncatula
MTR 2g084620 Medicago truncatula
PsPHDS55 Pisum sativum
AT1G32810.2 Arabidopsis thaliana
PsPHD27 Pisum sativum
MTR 7g021365 Medicago truncatula
AT1G05830.1 Arabidopsis thaliana
AT2G31650.1 Arabidopsis thaliana
PsPHD68 Pisum sativum
AT4G27910.1 Arabidopsis thaliana
AT5G53430.1 Arabidopsis thaliana
D PsPHDS53 Pisum sativum

MTR_1g008230

Medicago truncatula

MTR 3g091310

Medicago truncatula

PsPHDA41

Pisum sativum

ATAIA1T7AN0 1

AvrahiAdnancie thaliana




PsPHD15

Pisum sativum

PsPHDS5 Pisum sativum
AT5G60410.2 Arabidopsis thaliana
PsPHDS50 Pisum sativum
PsPHDS1 Pisum sativum
MTR 4g060510 Medicago truncatula
AT2G25170.3 Arabidopsis thaliana
PsPHD37 Pisum sativum

MTR 3g106210

Medicago truncatula

AT5G44800.1

Arabidopsis thaliana

PsPHD70

Pisum sativum

MTR_4g096930

Medicago truncatula

MTR 2g038000

Medicago truncatula

AT4G29940.1

Arabidopsis thaliana

PsPHDS8 Pisum sativum
AT2G19260.1 Arabidopsis thaliana

PsPHD66 Pisum sativum

PsPHD39 Pisum sativum

MTR 3g100350

Medicago truncatula

AT4G10600.1

Arabidopsis thaliana

MTR 8g447090

Medicago truncatula

PsPHD32 Pisum sativum
AT1G79350.1 Arabidopsis thaliana
PsPHD1 Pisum sativum
MTR 2063620 Medicago truncatula
PsPHD25 Pisum sativum
MTR 7g095140 Medicago truncatula
PsPHD45 Pisum sativum

AT3G14980.1

Arabidopsis thaliana

MTR 22078040

Medicago truncatula

PsPHD56

Pisum sativum

AT5G36670.1

Arabidopsis thaliana

AT5G36740.1

Arabidopsis thaliana

AT1G05380.1

Arabidopsis thaliana

PsPHD64 Pisum sativum
MTR 1g103830 Medicago truncatula
AT1G63490.4 Arabidopsis thaliana

PsPHD17 Pisum sativum

MTR_5g010300

Medicago truncatula

MTR 3g103160

Medicago truncatula

PsPHD38

Pisum sativum

MTR 3g103120

Medicago truncatula

MTR 3g103110

Medicago truncatula

MTR_7g109640

Medicago truncatula

MTR 52024390

Medicago truncatula

AT5G58610.3

Arabidopsis thaliana

AT5G63900.1

Arabidopsis thaliana

MTR 42099530

Medicago truncatula

PsPHD12

Pisum sativum




MTR 5g071340

Medicago truncatula

PsPHD44 Pisum sativum
MTR 3g464550 Medicago truncatula
PsPHD35 Pisum sativum
PsPHD61 Pisum sativum
PsPHD62 Pisum sativum
PsPHD63 Pisum sativum
AT5G22260.1 Arabidopsis thaliana
PsPHD16 Pisum sativum

MTR 52040700

Medicago truncatula

AT2G01810.1

Arabidopsis thaliana

AT1G66170.1

Arabidopsis thaliana

PsPHD11 Pisum sativum
MTR 5g077750 Medicago truncatula
PsPHD6 Pisum sativum

MTR 1076990

Medicago truncatula

MTR_4g035550

Medicago truncatula

AT1G33420.1

Arabidopsis thaliana

PsPHD78 Pisum sativum
PsPHDA47 Pisum sativum
PsPHD77 Pisum sativum
PsPHD73 Pisum sativum
PsPHD&4 Pisum sativum
PsPHD75 Pisum sativum
PsPHD76 Pisum sativum
PsPHD74 Pisum sativum

AT2G27980.1

Arabidopsis thaliana

AT2G36720.1

Arabidopsis thaliana

PsPHDS58 Pisum sativum
PsPHD22 Pisum sativum
MTR 7g102610 Medicago truncatula
AT3G53680.2 Arabidopsis thaliana

AT2G37520.1

Arabidopsis thaliana

AT1G14770.1

Arabidopsis thaliana

MTR_ 12068930

Medicago truncatula

PsPHD24 Pisum sativum
PsPHD57 Pisum sativum
PsPHDS&0 Pisum sativum
MTR 3g088665 Medicago truncatula
PsPHDA42 Pisum sativum
PsPHD65 Pisum sativum

AT1G77250.1

Arabidopsis thaliana

MTR 82099585

Medicago truncatula

MTR_1g007700

Medicago truncatula

AT1G50620.1

Arabidopsis thaliana

PsPHD10

Pisum sativum

MTR_ 5093940

Medicago truncatula

AT5G15540.1

Arabidopsis thaliana

MTR 1g012910

Medicago truncatula




AT3G01460.1

Arabidopsis thaliana

PsPHD3

Pisum sativum

MTR_6g007650

Medicago truncatula

MTR 2g090365

Medicago truncatula

MTR 3g117270

Medicago truncatula

MTR 3g117280

Medicago truncatula

PsPHD36

Pisum sativum

PsPHD49

Pisum sativum

AT4G39100.1

Arabidopsis thaliana

AT4G22140.1

Arabidopsis thaliana

PsPHD31

Pisum sativum

PsPHD46

Pisum sativum

MTR 2g078310

Medicago truncatula

MTR_1g087290

Medicago truncatula

PsPHD43 Pisum sativum
MTR 3073320 Medicago truncatula
AT1G54390.2 Arabidopsis thaliana

MTR_7g085450

Medicago truncatula

MTR 52067980

Medicago truncatula

PsPHDI13 Pisum sativum
PsPHD14 Pisum sativum
AT3G20280.1 Arabidopsis thaliana
AT1G43770.2 Arabidopsis thaliana
PsPHD59 Pisum sativum

AT4G14700.1

Arabidopsis thaliana

MTR_ 82099640

Medicago truncatula

AT4G12620.1

Arabidopsis thaliana

AT1G57820.1

Arabidopsis thaliana

ATI1G57800.2

Arabidopsis thaliana

AT1G66050.1

Arabidopsis thaliana

AT5G39550.1

Arabidopsis thaliana

AT1G66040.1

Arabidopsis thaliana

PsPHD30

Pisum sativum

MTR 4g110090

Medicago truncatula

AT5G57380.1

Arabidopsis thaliana

PsPHD29 Pisum sativum
PsPHD?2 Pisum sativum
PsPHD67 Pisum sativum

AT3G52100.1

Arabidopsis thaliana

AT3G08020.1

Arabidopsis thaliana

PsPHD79

Pisum sativum

MTR 4g037745

Medicago truncatula

AT5G16680.1

Arabidopsis thaliana

AT3G02890.1

Arabidopsis thaliana

PsPHD18 Pisum sativum
MTR 0001s0570 Medicago truncatula
PsPHD40 Pisum sativum

MTR 32095840

Medicago truncatula

AT5G24330.1

Arabidopsis thaliana




AT5G09790.2

Arabidopsis thaliana

PsPHD54 Pisum sativum
MTR 1g007670 Medicago truncatula
PsPHD28 Pisum sativum

MTR 4g134510

Medicago truncatula

ATI1G14510.1

Arabidopsis thaliana

AT2G02470.1

Arabidopsis thaliana

AT3G42790.1

Arabidopsis thaliana

AT3G11200.1

Arabidopsis thaliana

AT5G05610.1

Arabidopsis thaliana

PsPHD&2

Pisum sativum

MTR 45015830

Medicago truncatula

MTR 7g068590

Medicago truncatula

PsPHD26

Pisum sativum

PsPHDS52

Pisum sativum

MTR 1g015185

Medicago truncatula

AT3G24010.1

Arabidopsis thaliana

AT5G26210.1

Arabidopsis thaliana

AT5G20510.1

Arabidopsis thaliana

PsPHD7 Pisum sativum
MTR 2040990 Medicago truncatula
PsPHD34 Pisum sativum
MTR 8g019520 Medicago truncatula
PsPHDS1 Pisum sativum

MTR 2g099500

Medicago truncatula




Table S3

Detailed information on cis-acting element analysis of the PHD finger family genes in pea.

function | Element type Sequence Length | Number function
ARE AAACCA 6 145 anaerobic induction
. anoxic specific
GC-motif CCCCCG 6 6 inducibility
TC-rich ATTCTCTAAC 9 51 defense apd stress
repeats responsiveness
MBS CAACTG 6 53 drought-inducibility
flavonoid
stress MBSI TTTTTQCGGTT 11 13 biosynthetic genes
response regulation
LTR CCGAAA 6 55 low-temperature
responsiveness
. maximal
ATerich = pp AAATACT 9 18 elicitor-mediated
sequence —
activation
WUN-motif | AAATTTCTT 9 63 wound-responsive
element
ABRE ACGTG 5 148 abscisic acid
responsiveness
TGAelemen | A acGAC 6 37
AuxRR-core GGTCCAT 7 7 auxin responsiveness
TGA-box TGACGTAA 8 4
AuxRE TGTCTE}AATAA 1 )
plant TATC-box TATCCCA 7 21 gibberellin-responsiv
hormone | GARE-motif TCTGTTG 7 17 eness
response P-box CCTTTTG 7 17
CGT??_mOt CGTCA 5 121 MelJA-responsivenes
]
TOACTmot TGACG 5 121
TCA'ilemen CCATCTTTTT 9 45 salicylic acid
responsiveness
SARE TTCGA?CATCT 1 1
MSA-like TCAAACGGT 9 4 cell cycle regulation
differentiation of the
HD-Zip 1 CAAT(?}/T)ATT 8 5 palisade mesophyll
cells
GCN4 motif TGAGTCA 7 20 endosperm
AACA moti | TAACAAACTC expression
- 11 1
f CA
CAT-box GCCACT 6 26 meristem expression
plant NON-box AGATCGACG 9 1
growth | RY-element | CATGCATG 5 seed-specific
and regulation
developm | Opite | GTTGACGTGA 10 45 zein metabolism
ent regulation
Box 4 ATTAAT 6 325 lioht .
G-Box CACGTIT 6 174 ight responsiveness
GT1-motif GGTTAA 6 91




GATA-motif GATAGGG 7 76
TCT-motif TCTTAC 6 67
I-box TGATAATGT 9 47
MRE AACCTAA 7 47
AE-box AGAAACTT 8 41
ATCT-motif | AATCTAATCC 9 19
AT1-motif AATTAETTTTA 13 18
TCCC-motif TCTCCCT 7 16
ACE CTAACGTATT 9 15
GA-motif ATAGATAA 8 15
chs-CMA la TTACTTAA 8 12
CAAATGAA(A/
Gap-box G)A 9 11
ATC-motif AGTAATCT 8 9
LAl\gflem CTTTATCA 8 8
chs-CMA2a | TCACTTGA 8 7
3-AF1 TAAGAGAGGA 10 .
binding site A
Spl GGGCGG 6 5
Box 11 TGGTAATAA 9 2
CAG-motif GAAAGCGCAGA 10 2
GTG?f'mOt CATCGTGTGGC | 10 2
GA-motif ATAGATAA 8 15
chs-CMAla TTACTTAA 8 12
CAAATGAA(A/
Gap-box G)A 9 11
ATC-motif AGTAATCT 8 9
LAl\gflem CTTTATCA 8 8
chs-CMA2a | TCACTTGA 8 7
3-AF1 TAAGAGAGGA 10 .
binding site A
Spl GGGCGG 6 5
Box 1I TGGTAATAA 9 2
CAG-motif GAAA%GCAGA 10 2
GTG(;’fC'mOt CATCGTGTGGC 10 2
AAAC-motif CAAT%;AAAC 1 |
ACA-motif AATTASTAGCCA 12 1
GATT-motif CTCCTSATTAG 11 |
CAGATTTATTT
LS7 TTA 13 1
CTTTATCTCTT
sbp-CMAlc CCA 13 1
AT-rich ATAGAAATCAA 10 9 binding site of




AT-rich DNA

element
binding protein
(ATBP-1)
circadian CAAAGATATC 9 16 circadian control
common cis-acting
CAAT-box CAAAT 5 3402 element in promoter
and enhancer regions
core promoter
TATA-box TATAAA 6 6417 element around -30
of transcription start
3-AF3 DNA module array
binding site CACTATCTAAC 10 2 (CMA3)
CCAAT-box CAACGG 6 27 MYBH;iebmdmg
Box 111 atCATTTTCACt 11 5 protein binding site
HD-Zip 3 GTAAT(G/C)ATT 9.5 1

AC




Table S4
Statistics of cis-acting elements in several genes of the PHD finger family in pea.

is-acting element PsP | PsPH | PsPH | PsPH | PsPH | PsPH | PsPH | PsPH
ce-acting elementS | Hpe | D11 | D16 | D35 | D6l | D62 | D63 | D78
anaerobic induction 2 0 4 1 4 0 0 2
acid responsiveness 0 1 0 1 0 0 2 0
defense apd stress 0 0 | 0 1 0 0 1
responsiveness
low—temperature | 0 0 1 0 0 0 0
responsiveness
wound-responsive 0 0 0 0 0 0 0 1
drought-inducibility 0 1 1 0 1 0 0 0
flavonoid
biosynthetic genes 0 0 0 0 0 0 1 0
regulation
MeJ A-responsiveness 4 4 2 4 0 4 6 2
auxin-responsiveness 1 0 0 0 0 1 2 2
abscm'c acid 0 1 0 0 0 0 1 0
responsiveness
gibberellin-responsiv 0 ) 1 0 1 0 0 0
eness
light responsiveness 23 14 4 19 8 14 16 17
meristem expression 0 1 1 0 0 0 1 1
seed-specific 0 0 0 0 0 0 1 0
regulation
circadian control 0 0 1 0 2 1 0 0
endosperm expression 0 1 1 0 0 0 0 0
zein metal?ohsm 0 0 | 0 0 0 0 0
regulation
protein binding site 0 0 0 0 0 1 0 0
binding site of
AT-rich DNA binding 0 0 0 0 0 0 0 1
protein (ATBP-1)
MYBH;/i L:bmdmg 0 0 0 0 1 0 ) 0




Table S5
The RT-qPCR primers for PsPHDs.

Primer name Forward/reverse sequence(5’—3’)
PSPHD3S F CATCTGGAATGTGCGCTTCG
R CAGACAAGCGCCAAGGTCTA
PSPHDI16 F ACGAGGGTTATCGTTGAGGC
R AGCTCCGGCGAACCAAATAG
PSPHDI 1 F GAGGCGGTGGAATTAGCAGT
R CAAGCTCACCACAAGTTGGC
PSPHD6 F CTCCACCGTCAGATCTCCAAC
R CGGAGAAGTTGCCTTCCGAC
PSPHDTS F TCTGGGATAGGCTCTGTGCT
R GGACAGCGTATCAACTGCCT
PsEFla F GATGCACCTGGACATCGTGAC
R CTTAGGGGTGGTAGCATCCATCT




