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Supplementary Figure S1. Ncl structure and its phylogenetic relationships
with other genes. (a) Ncl structure in tolerant (NILs18-T) and sensitive line
(NILs18-S). Boxes: coding sequence; line: introns. Gene structure was determined
by comparison of genomic and cDNA sequences of Ncl in tolerant (NILs18-T)
and sensitive (NILs18-S) lines. (b) Phylogenetic tree of Ncl and the plant
cation-chloride cotransporter genes constructed using MEGA 6.0% with
neighbor-joining and 1,000 bootstrap replicates. Previously reported

cation-chloride cotransporter sequences are retrieved from the NCBI database.
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Supplementary Figure S2. Alignment of the Ncl cDNA sequences in tolerant

(NILs18-T) and sensitive line (NILs18-S). The putative

polyadenylation signal

sequences in NILs18-S are underlined. The arrow indicates the start codon ATG.
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Supplementary Figure S3. Comparison of salt tolerance for salt tolerant near
isogenic  lines NILs25-T and NILs25-S and their graft hybrids
NILs25-T/NILs25-S and NILs25-S/NILs25-T in terms of leaf SPAD value and
dry weight for shoot and root. All the lines were evaluated in a hydroponic
condition with 100 mM NaCl and 0 mM NaCl (Control). Data are shown as mean
+ s.d. (n = 6). ** indicate significant differences versus NILs25-T at P < 0.01

level based on Dunnett’s multiple comparison test.
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Supplementary Figure S4. Na*, K*, and CI” contents in leaves, stems, and
roots in salt tolerant near isogenic lines NILs25-T and NILs25-S and their
graft hybrids NILs25-T/NILs25-S and NILs25-S/NILs25-T. All the lines were
evaluated in a hydroponic condition with 100 mM NaCl and 0 mM NaCl
(Control). Data are shown as mean £ s.d. (n = 6). ** indicates significant
differences versus NILs25-T at P < 0.01 levels based on Dunnett’s multiple

comparison test.
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Supplementary Figure S5. Na*, K*, and CI~ contents in leaves (a) and leaf
SPAD values (b) in the three sets of salt tolerant near isogenic lines after
treatment with 100 mM KCI, 100 mM NaCl, and CK for about three weeks
in a hydroponic condition. Data are shown as mean * s.d. (n = 6). **: Significant

difference (P < 0.01) based on ANOVA (Tukey’s multiple comparison test).
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Supplementary Figure S6. Transgene expression in 35S:Ncl transgenic lines
in a control condition and Southern blot analysis of the 35S:Ncl transgenic
line 20-1-4. (a) 54-1-1, 34-2-7, 20-1-4, and 16-1-8 are T, 35S:Ncl transgenic
plants. Kariyutaka: wild-type soybean cultivar. GFP is 35S:GFP transgenic line
(Te). NILs18-T and NILs18-S are tolerant and sensitive near isogenic lines. Values
represent means from three biological replicates. Data are expressed as means *
s.d. ** indicates significant difference at P < 0.01 levels versus Kariyutaka
(Dunnett’s multiple comparison test). (b) Southern blot analysis of the 35S:Ncl
transgenic line 20-1-4. Genomic DNAs were digested with Xbal. DNA was
blotted on a membrane and hybridized with Ncl gene, which has only one Xbal

restriction site.
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Supplementary Figure S7. Associations of expression level of Ncl with salt
tolerance in terms of leaf SPAD value (a) and salt tolerance rating (STR) (b)
in 123 soybean accessions from different countries. X-axis: real-time
quantitative RT-PCR analysis of Ncl. Relative expression values of soybean actin
are shown. RNA samples were collected from three plants for each line after 1 day
of treatment with 100 mM NaCl in a hydroponic condition. Y-axis: leaf SPAD
values and salt tolerance rating (STR). Values represent means from three
different plants. Data were recorded after treatment with 100 mM of NaCl for
approximately 3 weeks in a hydroponic condition. The STR scale was classified
into five grades, ranging from 1 to 5 (1, plants completely dead; 2, two-thirds or
more leaves showed chlorosis symptoms or only upside leafs survive; 3, half or
less leaves showed chlorosis symptoms; 4, one-third or less leaves showed

chlorosis symptoms; 5, plants with normal healthy leaves).
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Supplementary Figure S8. Yield performances of lines carrying Ncl in a
saline field condition in Miyagi Prefecture, Japan, in 2009. The three sets of
NILs were planted in saline and control conditions. Data are shown as mean + s.d.

from three replicates. **: Significant difference (P < 0.01) based on ANOVA
(Tukey’s multiple comparison test).



Supplementary Table S1. Primers used in this study

Name Sequences (5°------- 3%) Purpose

Satt255 GCGCTTTTAGCGTCGTCTGGC Fine mapping
TACCCCTCTCTTATTCTTCTT

SSR192904 TCAAAACACATTTATGCAATTCG
CAAAATTTGATACACACAAGAGGA

SSR192274 CATGTGCAGTCGGTAGTTCTG
TAGGCAATGGCCACATACAA

SSR174411 CGGTGGTGATCGATTTTTCT
AATTCCGCGTGACTGAGACT

SSR154279 CACTCATGCCAACAGTGTCA

GCAATTTAACGTTGAAGTCGAT
SSR128010 CAACCAACAGGAGTTGGGTAT
CCTAAAGAGCCTCCTTCTCACA
SSR97977 TGAGCCCAAATTGTGAATGA
AACCTCTGAAGCACGGACAT
BARCSOYSSR_03_1336 GGCAGTGCTGTGAAAACTCA
AGAACCCATGACAAAAACTTGA
BARCSOYSSR_03_1337 ACCAGCTCGTGTTGTGTTTT
CGCTCTCTCTATGCCTCCAC
BARCSOYSSR_03_1338 GCATTGGTTCCTTTTCTCATGT
TGTTTTGACAAGGTGATTTTCA

CDS3CAPS CGATGAAATGTTCGCAATCTT
TTGGCCCAGTTGACCGTA
SSR25.8 TTAAGCACCAGCAAATAGTTC

CGACCAACTATTCCCATATAC

SSR222042 TTGAGTCTTTTCCTTTTTGAAGA
CGGCTCGATTTGACTTGATT
3.8-kb-indel CTCGCAAGTGTTCTCACGAA
TTAGCTCCACCAACCCTTTG
CAPS42.4 GACATCAAGGGCCGAGAGTA
TGAACACGTGGTTCCTGTTT
SSR48.2 CCTGTTAGTGGTTAATTCGAT
TTAAATCTTCGAATGGTTGG
SSR55.5 TTGGATAGTAATGTTGTCTTCG

AAGAAAAGTGATGTGACTTGA
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BARCSOYSSR_03_1341 TTTCATATCCCTTGCCCTTG
CGAAATAACACCCACCATCC

BARCSOYSSR_03_1342 GTCAACAGAACCGAGACCGT
ATTCACATCCTGAGCTTGGC

SSR166805 TTGTCTTTAGGTGAAACAAACTTTTTA
CAAGTAACCTATCTATTTCGCACA

SSR112166 TCCATAAATAGGTTGCCAGTTG
TCAAACGAGAGGAGTGTTTTGA

SSR96530 AAGTTTCCCCCATTTCGTTC
TCCCTTTTCTATGAACTCCAACA

Sat_091 CTTCTGGATAGTTGGGACTGATA
GGAACAGGTCGTGAAAAGTTAT

2CDS3Up GTTACCCGAAATCTACATATGTTTAACTCTA 3RACE and 5-RACE

Ada-P ATTCGAGACGTCTGGTACGC

Ada-dT ATTCGAGACGTCTGGTACGCTTTTTTTTTT

5RACE-P (P)GATAACATTACT

S1 CTTCTCAGGGATGGCGTTT

Al ACGTGTGGTCAGCAGTTTGA

S2 CTCGCAAGTGTTCTCACGAA

A2 TCTCGGCGACAACTTTAGGT

gNaClVv TCTCCACTGACGTAAGGGATG Transgenic plant selection

CACTGATTCCAGCATGGTAGTGC

Glyma03g32900_GXL

TTCTTGCGACTCTTGCTCTATAAGAATACC

CCTTTGTTTATTTCATGTGGGAGTGTATTT

Genomic DNA

sequencing

Glyma03g32900_CDS6

Glyma03g32900_CDS3

SoyAct

SoyActin

CCACCAACATGTCACGACTC
ACCCCACGATTGACTAGCAC
GTTTGTTGCAGCCATGATGA
AATCCACCACGCTTCGTAAC
GTTCTCTCCTTGTATGCAAGTG
CCAGACTCATCATATTCACCTTTAG
GAGCTATGAATTGCCTGATGG
CGTTTCATGAATTCCAGTAGC

RT-PCR/gPCR

Satt339

TAATATGCTTTAAGTGGTGTGGTTATG
GTTAAGCAGTTCCTCTCATCACG

Marker assistant selection
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SSR222042

SSR112166

TTGAGTCTTTTCCTTTTTGAAGA
CGGCTCGATTTGACTTGATT
TCCATAAATAGGTTGCCAGTTG
TCAAACGAGAGGAGTGTTTTGA
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Supplementary Table S2. List of soybean germplasm used for studying the association between gene

expression of salt tolerant gene Ncl and their salt tolerance

No.  Name Acession number? Species Origin
1 947-DCE-Sj-020-1 P1222546 G. max Argentina
2 FT-Abyara P1628838 G. max Brazil
3 JinDou No.6 CO058 G. max China
4 XinRongDaDou C184 G. max China
5 Shang Tsai P1103079 G. max China
6  Great White P1165671 G. max China
7 Pan-San P1171437 G. max China
8 No. 3032 Green P1171439 G. max China
9 No. 3093 Green P1171440 G. max China
10  Mud-bean P1171441 G. max China
11 Paoting P1179825 G. max China
12 Qi Huang No. 10 P1458512 G. max China
13 Ludou? P1518719 G. max China
14 Yuejin5 P1518720 G. max China
15 S-100 P1548488 G. max China
16  Qihuang No. 1 P1561375 G. max China
17 Niu mao huang P1567567 G. max China
18 Fendou 16 PI574476A G. max China
19  Sixth Moon P160273 G. max China
20 7902 P192707 G. max China
21  Cibao P1153681 G. max El Salvador
22 No.15 Seed black P1164885 G. max Guatemala
23 No. 10294 P1175198 G. max India
24 No. 10296 P1175199 G. max India
25  Punjab-1 P1198078 G. max India
26  Local variety P1215693 G. max India
27 11 P1374163 G. max India
28  Kedelee No. 367 P1133226 G. max Indonesia
29  Ringgit P1192867 G. max Indonesia
30 Reg. No. 27 P1219652 G. max Indonesia
31  Goishi Shirohana JP27742 G. max Japan
32 Fukui Shiro JP27948 G. max Japan
33 Chuusei 11 JP29316 G. max Japan

13
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