Table S1: Statistical analysis and broad-sense heritability of branch numbers in the soybean core collection

comprising 400 genotypes grown in three different locations.

Branch numbers

Location @ Fc® Fexe®  H?(%)¢
Mean + SD°® Range
Waniju 75 £ 23 2.0-20.7 6.9” 3.3 57.7
Cheonan 6.8 £ 2.7 1.0-213
Ochang 6.2 £ 2.7 0.0-143

2Location represents locations of branch number measured.
®Mean + SD indicate mean value and standard deviation of phenotype measurement.

¢Fs and Fc e represent F-value of genotypic and interaction of genotype and environmental effects.

9H? (%) represent broad-sense heritability in percent.



Table S2: Mapping statistics of NGS reads from parental lines and NILs.

Jiyub9(ratio) SS0404-T5-76(ratio) NIL-LB(ratio) NIL-HB(ratio)
No. of total reads 240,197,070 (N/A) 199,066,733 (N/A) 235624767  (N/A) 219,702,872  (N/A)
No. of mapped reads 238,925,979  (99.47%) 197,970,721 (99.45%) 234145171 (99.37%) 218,630,871 (99.51%)
No. of mapped reads (paired) ~ 216,769,298  (91.19%) 182,554,210 (92.48%) 212,600,360 (91.13%) 206,800,718 (94.70%)
No. of singltons 673,027  (0.28%) 563,104  (0.29%) 701,226 (0.30%) 532,309  (0.24%)
Average depth 33.45 (N/A) 28.17 (N/A) 32.81 (N/A) 31.91 (N/A)




Table S3:

Statistics of background selection for NILs.

Chromosomes excepting Chr. 6

Carrier chromosome (Chr. 6)

Consensus  Variant Isogenisity 2
length type Non-QTL QTL (Overall)
Monomorphic ~ Polymorphic  Isogenisity 2
Monomorphic  Polymorphic Isogenisity 2 Monomorphic ~ Polymorphic  Shared P
SNP 845,733,747 251,145 99.97 46,733,819 45,511 99.90 430,703 3,365 3,241 99.97
894,814,168 INDEL 1,492,909 35,322 97.69 81,557 5,282 93.92 375 433 412 97.49
Total 847,226,656 286,467 99.97 46,384,298 50,793 99.89 431,078 3,798 3,653 99.96

@ |sogenisity was expressed in %.

b Shared represented number of polymorphic variants shared genotypes with parents.



Table S4: List of germplasms composing soybean core collection.

Core SET Genotypg name/ Origin Core SET Genotypg name/ Origin

ID accession ID ID accession ID
CC2-001 Geomeun Korea, South | cc2-217 Ajuggali Korea, South
CC2-002 Kyoungbuk Kyoungsan-1997-54 Korea, South | cC2-218 Suwongaetong #2 Korea, South
CC2-003 Jeonnam heanam-1998-16 Korea, South | cCc2-220 Pl 82218 Korea, South
CC2-004 Pl 82278 Korea, South | cC2-221 IT177513 Korea, South
CC2-005 Pl 399122 Korea, South | cc2-222 Ol Korea, South
CC2-006 Wu tong shu huang dou China CC2-223 Pl 458269 Korea, South
CC2-007 SLS90-101 Unknown CC2-224 Kangwon suijib3-31 Korea, South
CC2-008 KLS86083 Korea, South | cCc2-225 P1 91083 Korea, South
CC2-009 Tong xu xiao zi huang China CC2-226 P1458175C Korea, South
CC2-010 PI 339736 Korea, South | cc2-227 KLS419 Korea, South
CC2-011 KLS88035 Korea, South | cc2-228 Pl 84680 Korea, South
CC2-013 Nan zhao cao huang dou China CC2-229 Sochung2 Korea, South
CC2-014 Pl 68696 China CC2-230 Lindarin #63 USA
CC2-015 Baekjung #42 Korea, South | cC2-231 P1 80470 Japan
CC2-016 PI1 90763 China CC2-232 SS0404-T5-76 Korea, South
CC2-017 KAS 160-5 Korea, South | cC2-233 0T94-51 Canada
CC2-018 P1 86490 Japan CC2-234 WIR2962 Korea, North
CC2-019 P1 82183 Korea, South | cc2-235 IT162760 Korea, South
CC2-021 Cai dou China CC2-236 KLS87113 Korea, South
CC2-022 KAS331-13 Korea, South | cCc2-237 L-B Korea, South
CC2-023 Keunol Korea, South | cC2-238 SLSB-B-15 Korea, South
CC2-024 VIR 2977 Korea, North | cC2-239 Galchae Korea, South
CC2-025 Pl 84611 Korea, South | cC2-240 VIR 2978 Korea, North
CC2-026 IT103340 Korea, South | cc2-242 P1 96983 Korea, North
CC2-027 You huang dou China CC2-243 Tong shan huang da dou jia China
CC2-028 Heugseagyuwoldu Korea, South | cC2-244 KLS77013 Korea, South
CC2-029 IT178037 Korea, South | cCc2-245 SLS B30-2 Taiwan
CC2-030 KAS361-2 Korea, South | cCc2-246 Pl 86982 Korea, South
CC2-031 Niu mao huang China CC2-247 Clark USA
CC2-032 Bancheongdu Korea, South | cCc2-248 Pl 84669 N Korea, South
CC2-034 Ryumuo Korea, North | cC2-249 York USA
CC2-035 Mote Korea, North | cCc2-250 IT177518 Korea, South
CC2-036 KwangkyoV2 Korea, South | cC2-251 KAS651-37 Korea, South
CC2-037 KAS640-46 Korea, South | cCc2-252 Lindou 9 Unknown
CC2-038 Suwon98 Korea, South | cc2-253 Sugae #43(A) Korea, South
CC2-039 KLS85109 Korea, South | cc2-254 IT112859 Korea, South
CC2-040 Kangwon sujib2-33 Korea, South | cc2-255 CS 01964 Korea, South
CC2-041 KLG 16001 Korea, North | cC2-256 KLS77131-2 Korea, South
CC2-042 Kwangan Korea, South | cc2-257 KLS087160 Korea, South
CC2-043 KLS87277 Korea, South | cCc2-258 Hannam Korea, South
CC2-044 CS 02005 Korea, South | cc2-259 KAS 100-12 Korea, South
CC2-045 SLSB397-1 Korea, South | cC2-260 P1 87630 Japan
CC2-046 Bosug Korea, South | cC2-261 Yugwu16 Japan
CC2-047 P1 407736 China CC2-262 Hwangkeum Korea, South
CC2-048 P1 475824 A China CC2-263 P1 96280 Korea, North
CC2-049 KLS720-1 Korea, South | cCc2-264 Nonduleong Korea, South
CC2-050 KAS302-19 Korea, South | cc2-265 Daechu Korea, South
CC2-051 Pl 84609 Korea, South | cc2-266 KLS87348 Korea, South
CC2-052 IT121464 Korea, South | cc2-267 YJ87 Korea, South
CC2-053 RAIKO Japan CC2-268 PI 93559 China
CC2-054 Fen dou 16 China CC2-269 Manpung Unknown
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Table S5: Primers used in this study.

Forward primer Reverse primer Tm(°C) Purpose Target (region / variant / Gene)
AGGACCATGAAACAGGGTTG CCAGCAAGTGGTGAAGGATT 80 SR genotyping P2RE
ACACACCCAAACCCAACATT GATTTTGCGGTGGAGGTAGA 60 qBR6-1
CTTGGCACCTGCAGATTCTT CCTCTCACAATCGCAATGAC 67 Gm06:20868970_C/T
CTACAGATTGAGAAAGACAGCACAA  CTGCAATCAGATTTGCTACAACTAA 60 SNP genotyping gmgg;ggg;g;zg—gﬁ: gmgg;ggg;gég g—éﬂ’
TCAAAATCGAATCAAACCGA TTTTCAATCCAACCCAACTCA 60 T Tog, CmO0:20870777_TIC,
GTGCAAAGTGGAGCAACAGA AGATGCTGCTTGCCTATGCT 60 gl'mg-%"ﬁifg??gor ¥, subunit 813)
AGAGCTGGCTACGCCAATAA CACACTCTCTTCTGGTGGCA 60 S ee S i, MiZ1)
CCCATGCTATTTTGCAGGTT GATGGGCTGTTGGCAGTAGT 60 T oatabule motor family protein)
CTGGAAGGAGTTCTGCAAGG CAATCCCCGACAGTTTTGTT 60 e o a ABROUS 2, HDG2)
ACCGAGCAGAAACAAGAGGA GTGGAAGCTCATGTCTGCAA 60 (GPI-)II(T)[a).an?azigggggcleoside triphosphate hydrolases superfamily protein)
CTCGTACCCCTCCACAAAAA ACGTGTGGCAGGTGAACATA 60 e o aioha hycrolasesike superfamiy protein)
CTCCTCCACGAATGCAATTT AACGCATTCCAACCTTGAAC 60 qRT-PCR %‘gggj‘é%?sggﬂgﬂSferase_"ke superfamily protein)
CACAGAATCTGCCAACAGGA AGCAATGGCTGATTGCTCTT 60 o ycoprotein family protein. GHUPT)
GCCGTTCTCTTTCTCGTCAC GGTCTTTGACTCGGTTCAGC 60 O o orotei)
GTGAGGGAGCAGTGGAGGAT TAAATGACGCCCGAGAAATC 61 ey 20
AATCAGTGCATTTGACCCTCTT AGCTAGCACTCCACGATTTCTC 57 T o toor, BRCA)
CAAGTTGCACACGCACTCTT TAATCGCAATGCATCCAGAG 59 e e
CGGTGGTTCTATCTTGGCATC GTCTTTCGCTTCAATAACCCTA 60 ACTINTT

(reference gene, ACT11)




Distribution of branch numbers in Wanju Distribution of branch numbers in Cheonan

80-

60-

60-

3 Iy
C C
E] S 40
o o
Q 40- o
[ '
20-
20-
0- 0-
5 10 15 20 0 5 10 15 20
No. of branches No. of branches
Distribution of branch numbers in Ochang Distribution of branch numbers (BLUP)
60-
60-
40-
40-
[ 2y
f= =
[ [
3 =]
o o
o o
[ [T
20-
20-
0- 0-
0 5 10 15 -2 4 0 1 2 3
No. of branches BLUP

Figure S1. Phenotypic distribution of branch numbers in the soybean core collection according to three different locations of cultivation (Wanju, Cheonan, and Ochang) and

best linear unbiased predictor (BLUP) values. Black lines represent the density curves of phenotypes.
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Figure S2. Population structure and phylogenetic tree of 400 soybean accessions. (A,B) LnP(D) and AK based
STRUCTURE analysis. (C) Population structure classified into two subgroups under optimal K=2. (D) A neighbor-joining

tree of the 400 soybean accessions used in GWAS.



(2]
]

Observed -log10(P)

0 1 2 3 4 5
Expected -log10(P)

Figure S3. Quantile-quantile (QQ) plots of two genome-wide association study (GWAS) models for branch numbers.

Blue and red dots represent QQ-plot of GLM +Q and MLM+Q,K models, respectively.



Low planting density

Figure S4: NIL-LB and NIL-HB cultivated under the low planting density condition. White arrows indicate branches

outgrowing from the main stem.



