Supplementary Material

1 Supplementary Data

1.1 CDS sequencing information of GmIREG3

ATGGAAGAAACCTTCATATTGAGGAGAGAGCCTCTTCTTGCCCAACATCAAGAAACCCC
ATCTTCTTTAATCAATCATTTGTATATTGGTCACTTCTTAGCTAGATGGGGTGCCAGGAT
GTGGGAATTCTCTGTTGGTTTATATATGATCAACATTTGGCCAGACTCATTGCTGTATGC
AGCAATATATGGTGCTGTAGAATCTGCCTCCATTGCACTGTTTGGTTCCATAATTGGAAG
ATGGGTTGACAAGTTGTGTTATGTGAAGGTTTTGCAGTTGTGGTTGGTGACACAGAATCT
CTCTTTTGTTGTTGCTGGGGCCACTGTAGTTGCTTTACTACTCAACTCATCTTTGAAGTTG
ACAAATTTCTCAGCTTTCATATTGATGGTGTTGACAATCAATATCTGTGGTGGCATTGGT
GTACTTTCAACTCTTGCTGGTACAATATTGATTGAAAGAGAGTGGTTGTTAGTTATATCT
GAAGGTCAACCCCCAGAATTTCTTACAAAGATGAATTCAGTAACGAGACGCATTGATCT
AACCTGCAAGCTTCTTGCTCCTGTTGTTACTGGGTTCATAATAAGCTTTGTATCACTGAA
AGCATCTGCTATAACTTTAGCACTATGGAATACTGTGTCTGTTTGGGTGGAGTATTGGCT
TTTCACATCTGTATATAAAGGGATTCCAGCTTTGGGTCAAAGTAGCCAGAGGAGAATGG
CAAGACTTTTAGAAAGTGATCAAGAAAGGAGCAATCCAACATTGGAGGGAGATAGATT
GCTTCCTGTTACTGATGGTAGCTCAGAATTGGTAGATAGAAAATGCAGTAAAAAACTTT
ATGAGAAGATTTCAGAGATTCCTTATATTGCTGCATGGAGAGTATATTTACAGCAAGAA
GTTGTCCTTCCTGGACTAGCTCTGGCTTTGCTATTTTTTACTGTACTCAGCTTTGGAACTT
TGATGACAGCCACCTTAGAATGGGAAGGGATACCTGCATACGTTATTGGATTAGCAAGA
GGAATAAGCGCTCTGATTGGAATAGCTGCAACAATTGTATATCCTCTGCTACAGTCTCAT
ATATCAAGTATTAGAACTGGACTGTGGTCTATATGGTCTCAGTGGACTTGCCTTCTTCCA
TGTATAGCTGCAATTTGGATCCAAAATGGCTTTCTATCATCATATATTCTGATGGGAAGT
GTAGCCATATCTCGGCTTGGATTGTGGATGTTTGATTTGTCTGTGCTTCAACAAATGCAG
GATCTTGTTCCTGAATCTGATCGTTTGATTGTTGGAGGTGTTCAGAACTCACTTCAGTCA
TTGATGGACTTATTGGCCTATGTTATGGGAATCATATTATCTGATCCAGGGGACTTCTGG
AAGTTGACTTTGTTATCATTTCTAGCAGTCACATTAGCTGCATTCCTCTACTGCATCCATG
TATACCGTGTGCGAAAGCACATCTTTCACTTCGATCGTGTTATGTGGAGCAAATGTTTTC
TAGGAGCATCTTAA

Coding sequence (CDS) of GmIREG3 is 1509 bp which was cloned with the probe sequence using
HX3 line of Glycine max and sequenced by Sangon Biotech.

1.2 Promoter sequencing information of GmIREG3

GACTTAGACACGATGCAGATTGAAGAATTACAACATTCTCTTGAGGCACATGAGATGAC
AATCAATAAGTGAAGATCCCATCAAGAACAAGTACTTCATGTACATTCCAATTACAAAG
GGAAAGAACCATGGAAGGGAAACAAGTCAAACACCACCACAAAGAACCAGGAACAAG
TGATAGTTGAAGGTAGTGAATCCTCCAAAGGAAAAACAACATGCCAAACTTCTCAGAAA
TCAAACTGCAACAACAACAAGGAGTGGAAGCTCGACAAAAGAAAGGTGAAATGCTACA
ACTGTCAAAAACTTGGTCATTATGCAAAAGAATTTTGGCAAGGAGAAGGTGCCAAGAAC
AAACTCAATAATCATGCAAATTTGGCTCAAGATGAAGGCTCAGATTCTGAACTTGTATT
GCTTATGGCTACCATTAGCAGTGAATCATCAAGCGACTTCTCATGGTACTTAGATTCTGG
TTGCTCCACTCATATGACAAGGAAGAGGGATTGGTTCATCAATCTAAATAAATCATCCA
AGAGCTGAGTTTGCTTTGCAGATGATAGTACATTGATTGCTGAAGGTATTGAAAAAGTA
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GCATTCAGAAGAAGAATGGAAAAGACACTGTCATTGAGGAGGTGTTGTTTGTACCTGGC
ATGAAGACTAATCTGTTAAGCCTAGGCCAACTACTTGAAAAGGGGTTTGTTATGAGGAT
GAATGACAATTGTCTCAAAGTGTTTGATAAAGTCCAAAAACTTGTGATTAAGACAGACT
TGTCTCAAAACAAGACCTTTAGGATTGGGATGAATATTCTGAAGCATAAGTGTCTTGCA
ACCTCAGAAAACAAGATGGAGTGGTTATGGCATCATAGATTTGGTCATCTCAACTTCAA
GGACCTATATCTTCTTACCTGACACAAAATGGTTGAAGGACTACTTCAGGTCTTAGTCCC
ACAGAGGTGTGCAAAGAGTGTATTGAATGCAAGCAAGCCAAAAGCATCTTCAACAAGT
ATATTCTCACAAATAATAATTAATTATCATGAATTGCATCTCATAGTAAATATGATACCG
GCCATTTCTCTCTCTTTTTCTCTGTATTTTTTAAATTTATAGTAGTGATATATAAATATCA
CTATTTAATAAACACAATCAATAACACTCATTCTTTTGTCTTTCTATCACATTATAATATT
TATTATGCTTATATTTCTTTTTTTCCCTCTCTTTTTAGGTGTTAAAGAGGACATGAGTGTT
CATTGATATATATTTTTCTAAATTTTATTATCAATGTAGAGACTTTTTTTAGGATATCCAT
GTAAAAACTTTATTAACTGGGTGATACTTGTGTAAGAATTCTATGAATTTTGAAATATTT
AATAATTAAATATATTTACATTATTGTCTCATTTTAATTTTCATTTTTATTGATAATAAGA
TTGTTCACTTTTATAATAATTATTTTAAAAAATTAGGATTAATTTTGATGGATTAATAAG
ATAAAAAAATCTATTATATCCATATTAAAATTAATTAAATTCATATCCTTGTTGCCGGTA
AACTTTCTAGGCTCATCTTATATATAAAAAAAATGTACAAACAACAAATCATGAACTAT
TGATATTCAATAGATTTTCATTTAAAAATTGTACCGCGACGTGATGTTTGTGGAACGATC
CATGATCTTTTGTGCATTTCTTGTTAGCATTACTCAGTTATAACTTGGTTAGGTAACACAA
CTTAGATTCCAGGTGCTATTCAACGAAAGTATATTATTCTATAGCTTTGATAAGAGGAAA
ACTGTCTGTTTCGGCCTCCAATTATTATTATTTTATTTGTTTAATTTGTTTGTATCATTGAC
TCATCATCGTATATATGGACAAAGGACAGAAACTGCATGTTGCTTGCTTTAGATAATCTT
TGTAAAACTAATTAATGGTCAAAAGGAGTGAGTGAGGGGAAGAATCTGAT

Promoter sequence of Gm/REG3 is 1958 bp which was cloned with the probe sequence using HX3
line of Glycine max and sequenced by Sangon Biotech.

2 Supplementary Figures and Tables

2.1 Supplementary Figures
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B GmMIREGL : MEENVKBKESPFTGQ-QEKPSA---- : 21
GmIREG2 : : -
GmIREG3 : ETFIERREPLLAQHQETPSS---- : 22
GmIREG4 : B -
GmMIREGS : SSETREEP (RRLI@-vYERTSHRFACH K ST 1EEH 1EPED--EAQERG- -/ VEPHCEPFVKLNTDILETES----f : 100
GmIREG6 : SVBLV TR D viElLy DGDEDEGOERG-~ ' VEPHCPl§PFVKLNTDILEAES-——-8 : 65
OSIREGL : GPRLSREPC: VL FPrPERRLTERR V" "8 8s S ALmAGDD QEREGAMPFVQLSSGIVLRTEE@SHEE : 106
OsIREG2 : B -
OSIREG3 : SDGHEAAPLLDGGGGVDDAR---- : 22
OsSIREG4 : 'asscf-pu@arpLRLS HV B g1 LLPACAMPVVHLR-DVPDASP-— : 102
AtIREGL - -MENETEMRVVHQEEQQREEGE D 123
AtIREG2 : MEEETEQRVFLSNEQHQEEEEE] 23
AtIREG3 : --Fvij MEIVRESESH ENEEEE RSrEEsPvRrssHRvEREH RWLOERSSESCSRRLNCECRBI 1 EEC] PIEDHS-MPIVHLDTNISVTES- 112
GmIREGL : LETYIEE EY SBAT. : 103
GMIREG2 : v CWTESAST. : 65
GmIREG3 : af TNy T8 EEY E:ISA‘I : 104
GmIREG4 : -
GMIREG5 : BupPAGHEH T2 A 1 216
GmIREG6 IBOLLRIET! N CK@SG PH D : 158
OSIREGL : By PAARN. A TEOIR LHPASTLY L : 228
OSIREG2 : MEANS) LSPIHETS) 59
OSIREG3 : 1R gL Bgca RIWPGSLL v 104
OSTIREG4 : R PAGHY. V138 L 3 1 217
AtIREGL : WRRRFYT Y|y Va3T. " RISA] HLWPNSLL e : 118
AtIREG2 : BEE---- - MPRSMYT Sl Vear. ) RAGARM Y LWPNSLE] iy C : 114
AtIREG3 : TLETECTEVOVEEAR E-EEE----- QTVIARTPRHPEGHEY L -L1 1 228
GmIREGL : AGES /HSS-LKSTNFSIFILLVIEANVCGCEGVEs Tlac [l BREHEL vllsEoor £ 1] SCEs Tl 2 224
GMIREG2 : AGRTVMAYSTOS-LKFT\FPARILLVN PPEL & (TCIl|S 7 : 154
GMIREG3 : i LNSS-LKLTNFSART LMV LN TCGCEGVES THAG T Il T ERERE L vESEGQP  EF E er S THL 1225
GmIREG4 : — -Amik : 7
GMIREGS : HS-VOPTSFSTL I2GVNR S 2RO AFENRE L ERG F 8 Lo 1 336
GmIREG6 : LSFR: 1 225
OSIREGL : IAGAGRIV. LE N : 348
OSIREG2 : TEASREGROE TN : 147
OSIREG3 : AGGOPAA 1) 1 226
OSIREG4 : IAGTNR=VARAO) 1 338
AtIREGL : L.VSD-LKSRINLP SEGHP AV KM\ S| 1 239
AtIREG2 : VPD-LKSQ!FP! SEGHS PA 9 235
AtIREG3 : YT-VPSTSASST AGINRPTAJAQ) 348
GmIREGL : HET 08 @RRMERLIQCDMEMNNOEMEK B BEGTEDGS -~ WRARKKESERILET M JIAARR 344
GmIREG2 : KEIFEMGLESORRMERPSQ 1 CWARGISAEIE : 210
GmIREG3 : KETrEMGOSSQRRMARLLESDQERSNP R IEGSE -Flv JBCSKKEYEKISET "HIAARR RGISAMIG : 345
GmIREG4 : EfI IARGISVYIG : 26
GMIREG5 : S,‘iLDI IPSQTCCRTFNEDSALDS -VFKGLEZBKLGHKE W FSGMCAMMG : 434
GMIREG6 : --ST] P VFKGLE2MKLGHKE T FSGMCAMG : 297
OSIREGL : RﬂA’EFD. ENTTSHAEKTS---SFSERET-----------------——————- VEEAVA T YRNGHSE i [FGGSSGRVG : 443
OSIREG2 : E i ADKARLING : 210
OsIREG3 : AFAESEE:BISRRRADDDEAARAAQEOKVE E A D ILRGVSARVG @ 325
OSIREG4 : RESCEMLD] ,ITPSEESICAN———LLD (RE T vQ 0 FSGLCSHMG : 433
AtIREGL : § TR IRRILRSRTKQVEGRD .LGYIGP IGILZILDRMSKS E:;GA RI QII RGI G : 360
AtIREG2 : NEviEvOS ERRSLRSSQSQAEETD. YVIARAEER= SYRNO SR T LRI LERTSES - FVSANRY| E “WGRGTSAEVG : 356
AtIREG3 : KJgSc[@iLD--RPKCSLNSCSAEGSRTNMDSI- FDIGMETMKLGHKE] T FSGLCAMG : 444
GmMIREGL : 1 463
GmIREG2 : : 309
GmIREG3 : 1 464
GmIREG4 : : 145
GmMIREGS : : 555
GmIREG6 : : 393
OSIREGL : 1 565
OSIREG2 : 1 254
OSIREG3 : 1 446
OsIREG4 : : 554
AtIREGL : 1 479
AtIREG2 : 1 475
ACIREG3 : 1 565
GmMIREGL ARKHLFEGDOVLWGK: : 501
GmIREG2 RKHIFHBERLKWS * 1 340
GmMIREG3 WRKH I FHgDRVMISK 1 502
GmIREG4 IR TPCTRIAPLPLRPS : 175
GMIREGS 3T DEOKNI#FS YDPQF * : 587
GmIREG6 TDEQKSHFFL* 1 416
OSIREGL SDELRREFPS* 1 593
OSIREG2 DDRQ*~—~~ 1 272
OSTREG3 WRKELFE@DR T LPK 1 484
OSIREG4 : |Jss 3T DEQREMEMFDPHEQ V E] 1 591
ACIREGL : |§STVOLAC MRNH I FHIEK T PLLNKCT| 1 524
ACIREG2 : |§ATVOLAC MRKHLFHBEK I PLLN 1 512
AtIREG3 : MBLSV/AASHN 5T DEQRRMFSFDPLSH 1 598

Supplementary Figure S1. Chromosomal positions and multiple alignment of soybean IREG family
genes. (A) Positions of IREG family genes on soybean chromosomes. (B) Multiple alignment was
performed with Clustal W and the residues were colored using Genedoc software.
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43 GmIREG3
23 XP 020236678 Cajanus cajan
99 XP 027337261 Abrus precatorius

XP 007134620 Phaseolus vulgaris
a7 99 _|: XP 027906655 Vigna unguiculata
99 XP 017441817 Vigna angularis

XP 013454779 Medicago truncatula

100 XP 019434548 Lupinus angustifolius

r XP 025656199 Arachis hypogaea

100 L XP 015950540 Arachis duranensis

AtIREG1

100 | AtIREG2

PgIREG1

93 XP 009599189 Nicotiana tomentosiformis

FelREG1

XP 015641654 Oryza sativa

L — XP 008658997 Zea mays
100 L Xp 002438576 Sorghum bicolor

XP 003563755 Brachypodium distachyon

ﬁ‘— BAJ94624 Hordeum vulgare subsp. vulgare

0.050

Supplementary Figure S2. Phylogenetic relationship of Gm/REG3 and the other IREG family genes
from different species. The phylogenetic tree was constructed using the neighbour-joining method
with 1,000 bootstrap replicates by MEGA 7.0 software. The accession numbers for IREG family
genes from different species are shown with accession numbers and species, and other accession
numbers are as follows: At/REG1 (At2g38460), AtIREG?2 (At5g03570) and Pg/IREGI (CCM80483.1).
The amino acid sequence of FelREGI can be found in Yokosho et al. (2016).
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Supplementary Figure S3. GmIREG3 overexpression in Arabidopsis. qRT-PCR determination of
GmIREG3-overexpressing Arabidopsis lines. Data are means + SD of three biological replicates.
Mean differences are significant at the Poos level between the bars with different letters and not
significant at the Po.os level with the same letters.
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Supplementary Figure S4. Ni and Co tolerance of Arabidopsis over-expressing GmIREGS3.
Seedlings were grown on a plate containing 1 mM CaCl, (pH 5.0) in the presence of NiCl» (0, 5, and
10 uM) (A), or CoClz (0, 5 and 10 uM) (B). And then root elongation was measured at 3 days after
the exposure with a ruler. Root elongations relative to Ni and Co are shown. Data are means + SD (n
=17).
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2.2 Supplementary Tables

Table S1. Primers used for PCR and real-time PCR.

Primer name

Primer sequence (5'-3")

qGmIREGIF TGCAACAGTTGTATACCCTGTG
qGmIREGIR GATAAGTCAAACATCCACAATCC
qGmIREG2F CTCCACTGCACTGTTTGATCC
qGmIREG2R GGGGGTTTACCAGCAATATGA
qGmIREG3F GCCTCTTCTTGCCCAACATC
qGmIREG3R GCAAAACCTTCACATAACACAAC
qGmIREG4F TGCAACAGCTGTATATCCTGTG
qGmIREG4R TTGAAGCACAGACAAATGAAAC
qGmIREGSF TCGTCAAACGCATTCATCTT
qGmIREGSR CTCATCCTCATCCGTGGTAA
qGmIREG6F TTGTGCCTTCAACTCTGGTC
qGmIREG6R TTGCTTTGGATGATGGGATT
GmActin6F GCACCACCGGAGAGAAAATA
GmActin6R GTGCACAATTGATGGACCAG
AtActin2F GGTATTGTGCTGGATTCTGG
AtActin2R CGCTCTGCTGTTGTGGTGA

Clone-GmIREG3F GTCAAAAGGAGTGAGTGAGGG

Clone-GmIREG3R GATCCAAGAGCCACTATGTCA

pTF101-GmIREG3F  gagaacacgggggactctagaATGGAAGAAACCTTCATATTGAGGA
pTF101-GmIREG3R  cgatcggggaaattcgagctcTTAAGATGCTCCTAGAAAACATTTGC
Promoter-GmIREG3F TTGTGATTGAAGAAAGAAGGTGGTG

Promoter-GmIREG3R  TGATGTTGGGCAAGAAGAGGC

P3301-proIREG3F tatgaccatgattacgaattcTTAGACACGATGCAGATTGAAGAAT
P3301-prolREG3R ttaccctcagatctaccatggATCAGATTCTTCCCCTCACTCACT
p1302-GmIREG3F acgggggactcttgaccatggCTATGGAAGAAACCTTCATATTGAG
p1302-GmIREG3R aagttcttctectttactagt AGATGCTCCTAGAAAACATTTGC
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