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Table S1 — Details of 103 identified CBL genes.

. CDS  Protein MW Subcellular
Name Gene ID Gene location (bp) length PI (kDa) localization
Chrl . .
AtCBL1 AT1G64480 23948027 23949751 645 215 476  24.65 Mitochondrial
Chr4 .
AtCBL2 AT4G01420 580037581518 612 204 456  23.52 Cytoplasmic
Chr4
AtCBL3 AT4G16350 0242319 9243912 681 227 5.65 26.03 Chloroplast
Chr4
AtCBL4 AT4G17615 9816451.9819312 642 214 449  24.56 Nuclear
Chr4
AtCBLS AT4G26560 13406732...13407973 645 215 453 2441 Nuclear
Chr4
AtCBL6 AT4G26570 13408421..13411070 693 231 455 26.54 Nuclear
Chr4
AtCBL7 AT4G33000 15924348, 15926628 771 257 446  29.35 Chloroplast
Chr5 .
AtCBLS AT5G24270 8238533, 8243357 669 223 487 25.70 Cytoplasmic
Chr5
AtCBL9 AT5G47100 19129639..19132283 642 214 433 2453 Nuclear
Chr5 Extracellular
AtCBL10 AT5G55990 22671451..22673855 681 227 4.66 2581 matrix
Chrl .
ZmCBL1 Zm00001eb023890 06334208, 96338781 642 214 450 24.47 Cytoplasmic
Chrl
ZmCBL2 Zm00001eb030890  171126747..17113998 678 226 4.55 25.79 Cytoplasmic
5
Chrl
ZmCBL3 Zm00001eb051150  260095851..26011427 762 254 482 29.19 Cytoplasmic
5
Chr3
ZmCBL4  Zm00001eb135370  116785120..11681285 678 226 460 2592 Cytoplasmic
0
Chr3
ZmCBLS Zm00001eb160330  226083928..22608784 963 321 5.14  35.58 Chloroplast
5
Chr3
ZmCBL6  Zm00001eb161280  228698970..22870249 657 219 4.60 25.06 Cytoplasmic
1
Chr4
ZmCBL7  Zm00001eb203330  227516915..22751921 669 223 454 2547 Cytoplasmic
1
Chr6
ZmCBL8  Zm00001eb293130  170736802..17073961 672 224 451 2524 Chloroplast
8
Chr9
ZmCBL9 Zm00001eb390900  119599874..11960494 642 214 439 2446 Nuclear
3
Chrl
OsCBL1 LOC Os01g39770 22427830..22430870 873 291 458  32.90 Chloroplast
Chrl . .
OsCBL2 LOC Os01g41510 23498442 23502377 657 219 454 25.09  Mitochondrial
Chrl
OsCBL3 LOC Os01g51420 29568546, 29571484 801 267 461 29.92 Chromoplast
Chr2
OsCBL4 LOC Os02g18880 11015827..11017808 642 214 452 2440 Chloroplast
Chr2
OsCBLS5 LOC 0s02g18930 11057895..11059975 642 214 4.66 24.49 Chloroplast
OsCBL6 LOC Os03g42840 Chr3 678 226 451 25.81 Cytoplasmic
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Table S2 - Collinear gene pairs of CBLs in eight species.

Number Gene 1 Gene 2
1 GmCBL2 ZmCBLI
2 GmCBL2 ZmCBL9
3 GmCBLS ZmCBLS
4 GmCBLS ZmCBLS
5 GmCBLI1 ZmCBLI
6 GmCBLI1 ZmCBL9
7 GmCBLI3 ZmCBLI
8 GmCBLI3 ZmCBL9
9 GmCBLI OsCBL4
10 GmCBL2 OsCBLS
11 GmCBL4 OsCBL4
12 GmCBL5 OsCBL3
13 GmCBLS8 OsCBL3
14 GmCBLI1 OsCBLS
15 GmCBLI3 OsCBLS
16 GmCBLI PvCBL3
17 GmCBLI PvCBLY
18 GmCBL2 PvCBL2
19 GmCBL2 PvCBL6
20 GmCBL3 PvCBL3
21 GmCBL4 PvCBL3
22 GmCBL4 PvCBL9Y
23 GmCBL5 PvCBLI
24 GmCBL5 PvCBLI0
25 GmCBL6 PvCBLS5
26 GmCBL6 PvCBLS
27 GmCBL7 PvCBL3
28 GmCBLS PvCBLI0
29 GmCBLY PvCBL7
30 GmCBLY PvCBLS
31 GmCBLI10 PvCBL5
32 GmCBLI10 PvCBL7
33 GmCBLI10 PvCBLS8
34 GmCBLI11 PvCBL2
35 GmCBLI11 PvCBL6
36 GmCBLI2 PvCBL5
37 GmCBLI2 PvCBLS8
38 GmCBLI12 PvCBL7
39 GmCBLI3 PvCBL2
40 GmCBLI3 PvCBL6
41 GmCBLI14 PvCBLI

N
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GmCBL15 PvCBLS
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Table S3 — Primers used in this study.

Primer names

Sequence (5' - 3")

Description

GmCBLI1-F
GmCBLI1-R
GmACTIN4-qF
GmACTIN4-qR
GmCBLI1-qF
GmCBLI1-gqR
GmCBL2-gF
GmCBL2-gR
GmCBL3-gF
GmCBL3-gR
GmCBL4-gF
GmCBL4-gR
GmCBL5-gF
GmCBL5-gR
GmCBL6-qF
GmCBL6-qR
GmCBL7-gF
GmCBL7-qR
GmCBLS-qF
GmCBLS-qR
GmCBL9-qF
GmCBL9-qR
GmCBL10-qF
GmCBL10-qR
GmCBL11-qF
GmCBL11-qR
GmCBL12-qF
GmCBL12-qR
GmCBL13-qF
GmCBL13-qR
GmCBL14-qF
GmCBL14-qR
GmCBLI15-qF
GmCBLI15-qR
GmCPA1-qF
GmCPA1-qR
GmAPX1-qF
GmAPX1-qR
GmCAT1-qF
GmCAT1-qR
GmGSH1-qF
GmGSH1-qR

attgattagagatcttctaga ATGGGCTGCTACTGCTCAACTT
gcccttgetcaccatgagctc CATCTCTGACTCTTCAATATCTGTTCTTAT
GTGTCAGCCATACTGTCCCCATTT
GTTTCAAGCTCTTGCTCGTAATCA

ATGGGCTGCTACTGCTCAA
AATGACCCCATTGCGCTTGA
AAGTCAGCGAGGCAGTTTCC
CGTCATCGACAACAGAACTGC
ACCAAACAGCGAGTCGATCA
TAACCCCGTCGTGGATGATG
TCCAGCTGGCACTATTCAGG
CCCAAACTCAATGACCCCGT
GCTGTGCTCGGTGTTCATTC
GGCGAGGGTGAGAATGTCAT
TCTTGCAAGAGAGACCGTGT
AAGACAGAGAGAGCACGTGC
GCGCCACAAACACAAAAAGC
TCCGTCTCCTTTTGAGTCTGC
CTGTGCGCAGTGTTCATTCC
TTGAACAACTCACGCAAGGC
AGCACTCTACGAGCTCTTCA
GGAAAACGGAGAGAGCACGA
TGTCTTTCATCCCAGCGCAT
TTCAGCTAGAGTGGCAACCA
GAGCATCAGTAGGTCCGTCG
AGCGCTCTAACGAAGTCACC
TTGCACGAGCTCTCTCTGTC
TTCAGAAGGGATGGATGCCG
ATGGGCTGCATGAACTCGAA
TCCTTGCTTAGCAGTCCATCA
GTTCCACCATAGCCACGGAT
TCAAAACCTCAACCACCGCT
ATGTTGCGGTGCTTAGAGGG
TCGTCGATTACAGCACTGCT
GGGATTGCTTGTAGGCACCT
CCCAGCCGATGATGAGTACC
AGAAAGGGCTTCTTCGCTCC
GATTTTGCGAAGTCCTGGCG
GCGCTAGTGCAAAGGGTTTC
AAGGTTTCAGGGCTACCACG
TGAGGAACAGGCCGTACAAC
AAAAACCCGGTCTGGAAGCC
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qRT-PCR
qRT-PCR
qRT-PCR
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Primer names

Sequence (5' - 3") Description

GmSODI1-qF AGGAAGGGCTGTTGTTGTCC qRT-PCR
GmSODI-qR CACAAGCTACTCTGCCACCA gRT-PCR
Table S4 — Motif sequences identified by MEME tool.

Motif Best possible match Number of amino
acids
Motif I~ RNGVIEFEEFVRALSVFHPNAPJEDKIEFSFRLY DLKQTGFIERZEVKZM 50
Motif 2 IIDKTFEEADTKHDGKIDKEEWKNFVLRHPSLL 33
Motif 3 EIEALYELFKKJSSSIIDDGLISKEEFQLALFK TKKKENLFADRVFDLFD 50
Motif 4 NMTLPYLKDITTTFPSFVFHS 21
Motif 5 MVQCLDGLKPLFAAIINCCDADIYKQPRGLEBPEVLARETV 41
Motif 6 ALLAESGMNLSDDVI 15
Motif 7 MGCYCSKSRKTEPDP 15
Motif 8 RLSLRSSLTFGETLCAVFIPLIGIVEALVFTFTSCFDFQSP 41
Motif 9 LASETPFTVN 10
Motif 10 HWHFNGNH 8
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Figure. S1 — Numbers of CBL genes in nine plant species.
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Figure. S2 — Phylogenetic tree analysis of CBL gene family.
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Figure. S3 — Soybean CBL gene chromosomal locations.

The distribution of GmCBL genes across soybean chromosomes is depicted, with each gene

positioned according to its physical location. The left axis represents the length of each

chromosome in mega base (Mb).



100 mM NaHCOs

200 mM Mannitol

20% PEG

100 pmol JA

100 pmol ABA

100 pmol BR

100 pymol SA

0.39

0.5

0.48

0.24

0.52

-0.06

0.5

0.35

0.36

0.37

03

u.s .
0.13 0.51 -0.28 .

c}s‘?‘ Na
Q{Q
Q
NN
0.52 -0.06

0.19

0.14

0.04

0.15

=011

0.5

0.34

0.31

0.49

0.13

-0.28

0.8

0.6

0.4

0.2

=i

Figure. S4 — Correlation analysis of hormone stress and abiotic stress. Positive numbers represent

positive correlation and negative numbers represent negative correlation. The color scale, ranging

from -1.00 to 1.00 with blue representing lower values and pink representing higher values, is

used to depict the normalized gene expression correlation.



Figure. S5 — Identification of GmCBLI transgenic soybean hair roots.

(A) Images were captured approximately 3 weeks post-transformation to assess GFP
fluorescence using a Leica stereomicroscope. (B) PCR verification of GmCBL1 in the
35s:GmCBLI-overexpressing hairy roots (OHR1-10). M: DNA marker; Vector: the plasmid of
empty vector (pSOY I-GFP), as the negative control; GmCBLI: the recombinant expression
plasmid of pSOY I-GmCBL1::GFP, as the positive control. M: 2K PLUS.



