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Figure S1. Variations in the total isoflavone contents in soybean seeds across 3 years. DB, Danbaek; HG,
Hwanggeum.
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Figure S2. Heatmap depicting the expression patterns of the DEGs related to isoflavone biosynthesis and
TFs according to KEGG pathways. Gene expression levels are presented as log,(fold-change) values. The
results for Hwanggeum and Danbaek are presented on the left and right, respectively.
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Figure S3. Relative expression patterns of the downstream genes involved in isoflavone biosynthesis in
different seed developmental stages according to the RNA-seq data and the findings of earlier research. The
red and blue lines represent the results of the DB-088 vs Hwanggeum and DB-088 vs Danbaek comparisons,
respectively. The heatmap presents relative gene expression levels, which were normalized against the
expression of the internal reference gene F-box.
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Figure S4. Overview of the expression patterns of previously reported genes involved in isoflavone
biosynthesis across seed developmental stages. The heatmap presents relative gene expression levels, which
were normalized against the expression of the internal reference gene F-box.
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Figure S5. Relative expression patterns of previously reported genes involved in isoflavone biosynthesis
across seed developmental stages. The results of the comparisons between DB-088 and Hwanggeum (red
line) and Danbaek (blue line) are presented. The heatmap presents relative gene expression levels, which
were normalized against the expression of the internal reference gene F-box.
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XP 002620191.1:1-485 UDP-glycosyltransferase 70801 Medicago truncatula
KHNO8945.1-1-482 UDP-glycosyltransferase B5A3 Glycine soja
XP 028214375 1:1-469 UDP-¢ g\ycnsy\translerase 71K1-like Glycine soja
ABN0BBS.1 UDP: DP- Medicago runcatula

like Medicago truncatula

Glycine soja

100 | UGT12 (Glyma.015022300) le:me max
XP 028228379.1:1-605 7 deux\f\nganem: acid glucasyltransferase-like Glycine soja

UGT30 (Glyma.
100 | UGT16 (Glym: Glycine m: "

o
1 RaC23148 11 481 UDP-glycosyltransferase 7481 Glycine soja

100 UGT24 (Glyma 02g225800) Glycine max

XP 028198541 1:1-465 UDP-glycosyitransferase 71K2-like Glycine soja

XP 003615608 2:36-502 UDP-glycosyltransferase 71K1 Medicago truncatula

XP 003626718.1:5-475 hydraquinone g\ucusvhransferase Wedicago runcatula

XP 039685525 1:14-493 B glucuronide like Wedicago fruncatula
XP 003628776.1:8-485 scono\e(m glucosyltransferase Medicage truncatula
XP 003613714.1:12-430 glucuronide

100 { UGT10 (Glyma 019021700) Glycine max

XP 028228357 1:1-481 7-deoxyloganetic acid glucosyltransferase-like Glycine Soja
XP 013443143.1:6-479 7-deoxyloganetin glucosyliransferase Medicago truncatula

100 | XP 003611938.3:23-511 UDP-glycosyltransferase 72E1 Medicage truncatula

XP 003611938 3 23-514 UDP-glycosyliransferase 72E1 Medicago truncatula

100 UGT4(GIyma.019177900) Glycine max

XP 028242459 1:1-492 UDP-glycosyltransferase 72E 1-like Glycine soja

100 | UGT? (Glyma.11g064400) Glycine max

XP 028188555,1:1-498 UDP- g\vcusyuransverase 72EHike Glycine soja

UGT18 (Glyma 08g125600) Glycin:

P 003629541 11460 lavoncl 7.0t g\unns‘/\translerase UGT74F1 Medicago truncatula
P 003615613 1:4-465 UDP-glycosyliransferase 71K2 Nedicago truncatula

XP 028180194 1 UDP-glycosyltransferase 74E2-like isoform X3 Glycine soja

Medicago truncatula

100

100 { UGT18 Glyma. 179019500 Glycine max
XP 028210142.1:1-478 scopoletin glucosyltransferase-like Glycine soja
XP 013456225.1:1-475 sDnnmetm g\ums‘/\translerase Hedicago truncatula
100 UGT28 (Glyma

050

1XP 028246912 1:1-447 anlhm:vamdm Yo alucosyltransferase 7-like Glycine soja
UGT21 (Glyma 09g246000) Glycine max

UGT26 (Glyma. 19g102800) Glycine max

XP 013444106.2:1-473 hydroquinone glucosyltransferase Medicago fruncatula
XP 013442414.1:1-469 hydroquinone glucosyliransferase Medicago fruncatula

XP 024630350.11-470 hydroguinone glucosyliransferase Medicago fruncatula

100 | UGT21 (Glyma.08g338300) Glycine max

XP 028246237 1:1-458 hydroquinene glucosylransferase-like Glycine soja

o] IFS1 (Glyma. 109092500) Glycine max

\ XP 026184007.1:1-609 cytochrome P450 93A3-like Glycine soja
10 | IFS3 (Glyma 07g202300) Glycine max
ACAB1484.1:1-521 isoflavone synthase 1 Glycine soja

XP 039682602 1:18-523 cytochrome P450 93A3-like Medicago truncatula

XP 013448592.1:1-613 beta-amyrin 24-hydroxylase Medicago truncatula

i':\;sz (Glyma.083350800) Glycine max
RZC00294.1:1-489 Beta-amyrin 23-hydroxylase isoform B Glycine soja

AAF34521.1:1-600 isoflavone synthase 1 partial Medicago sativa

o] IFS4 (Glyma.03g143700) Glycine max

l XP 028225361.1:1-509 3 9-dihydroxypterocarpan 6A-monooxygenase Glycine soja

3y MaT4 (Glyma.04g040000} Glycine max
9 | XP 040870730.1:1-466
XP 028227665.1:1-466 AL
laT1 (Glyma 04g040400) Glycine max

KHND4489 1:22-481 Putative acstyliransferase partial Glycine soja
XP 003803072.1:1-457 uncharacterized acetylransferase n\ﬁgauzsu Medicago truncatula
XP 028234916.1:2-455 like Glycine soja
g5 | XP 006591380.2:1-469 uncharacterized acetyiransferase Magauzsu Glycine max

XP 026197390.1:1-489 like Glycine soja
XP 003626431.1:7-454 protein ECERIFERUM 2 Medicage runcatula

MaT11 (Glyma.020214300) Glycine max

KAGS5018902.1:6-442 hypothetical protein JHKB7 014757 Glycine soja

MaTs (Glyma.179152600) Glycine max

KHN18660.1:1-440 Putative acetylransferase Glycine soja

MaT22 (Glyma max

Glycine max
Glycine soja

0.20

(d)

XP 013450847.1:1-470 coniferyl alcohol acyltransferase Medicago truncatula
XP 003600860.2:2-470 uncharacterized acetyltransferase At3g50280 Medicago runcatula
XP 003626380.2:1-459 benzyl alcohol O-benzoyltransferase Medicago tuncatula
AES73148.1:1-428 HXXXD-type acyl-ransferase family protein Medicago truncatula
MaT13 (Glyma.03g246600) Glycine max

XP 028226690.11-445 protein ECERIFERUN 2-like Glycine soja

MaT16 (Glyma 069037300} Glycine max

KAG5018902.1:1-444 hypothetical protein JHK87 014757 Glycine soja

MaT15 (Glyma. 11g231600) Glycine max

XP 028196117 1:1-427 taxadien-5-alpha-ol O-acebyltransferass-like Glycine soja

XP 024641644.2:22-467 benzyl alconol O-benzoyltransferase Medicago truncatula

T (Glym max
XP 028198448.1-1-437 Oferuloy transfe

XP 003600945.1:1-432 alcohol acyltransferase 9 Medicage truncatula
XP 003616578.1:1-489 uncharacterized acetyliransferase At3g50280 Hedicago truncatula

XP 003600860.2 6-470 uncharacterized acetyiransferase A3g50280 Medicago truncatula

MaT2 (Glyma.149061800) Glycine max

XP 003545239.1-1-479 uncharacterized acebjtransferase At3g50280 Glycine max

P 028199657.11-481 uncharacterized acelyliransferase At3g50280-like Glycine soja

XP 003604824.1:1-490 uncharacterized acetyfiransferase Al350280 Medicago truncatula

WT10 (Glyma.01g112900) Glycine max

XP 028236272 1:1-472 BAHD acyltransferase DCR-like Glycine soja

XP 013457421.1:1-442 protein ENHANCED PSEUDONONAS SUSCEPTIBILITY 1 Medicago truncatula

like Glycine soja

EKHNWHB 1:1-290 Anthocyanin 5-aromatic acylransferase Glycine soja
KEH25060.1:6-455 malonyl-CoAisoflavone 7-0-glucoside malonyltransferase Medicago truncatula

MaT20 (Glyma.16g180500) Glycine max
KHN09312.1:1-426 BAHD acyltransferase DCR Glycine soja
XP 013452141.3:1-473 BAHD acyliransferase DCR Medicago truncatula
MaT9 (Glyma 18g029900) Glycine max
RZB50401.1:1-473 putative acetyltransferase Glycine soja
MaT3 (Glyma. 11g227600) Glycine max
XP 024534972 1:8-432 protein ECERIFERUM 2 Medicago fruncatula
MaT8 (Glyma.13g056100) Glycine max
XP 013451087.13-463 phenolic glucoside malonyltransferase 1 Medicago runcatula
WaT21 (Glyma. 185258000) Glycine max
XP 028214333 1:1-511 phenolic glucoside malonyltransferase 1-like Glycine soja
MaT23 (Glyma 03244400) Glycine max
XP 028226655.1-1-475 benzyl alcohol O-benzoyitransferase-like Glycine soja
XP 013464999.1:16-485 coumaroyl-C: 3-0-glucosid
XP 003521460.2:8-473 phenciic glucoside malonyltransferase 1 Medicago tuncatula
XP 003593106 1:15-456 BAHD acyltransferase BIA1 Medicago tuncatula
MaT19 (Glyma. 159049100} Glycine max
XP 028203280.1:1-438 BAHD acyltransferase BIAT-ike Glycine soja
MaT17 (Glyma.19g030800) Glycine max
59 | M3T18 (Glyma.13g302300) Glycine max
XP 028187352.1:1-459 coumaroyl-Coy 30
59 | MaT24 (Glyma.03g244300) Glycine max
XP 028226854.1:1-484 benzyl alcohol O-benzoyliransferase-like Glycine soja
XP 003524566.1:1-444 Hedicago truncatula

1 Medicago truncatula

1-like Glycine soja

99 | MaT14 (Glyma.19g107700) Glycine max
KHN48377.1:1-444 Ome ga-hydroxypalmitate O-feruloyl transferase Glycine soja

s NaTs (Glyma. 18g111800) Glycine max
KHN13176.1:1-469 oenzyme A
XP 028197914.1-10-469 phenolic glucoside malonyltransferase 1-iike Glycine soja
XP 003600948.1:5-434 alcohol acyltransferase 9 Medicago truncatula
XP 003517368.1:3-471 conifenyl alcohol acylransferase Medicago truncatula
MaT12 (Glyma.020283500) Glycine max
XP 028219995.1:1-471 shikimate O-hydroxycinnamoytiransferase-like Glycine soja

Glycine soja

62, HID3 (Glyma.07g211000) Glycine max
100 | XP 003528503 2:1-304 probable carboxylesterase 12 Glycine max
AP 026241214.1:1-304 probable carboxylesterase 12 Glycine soja

P 028241214.1:1-299 probable carboxylesterase 12 Glycine soja

XP 003608013.1:9-306 probable carboxylesterase 2 Medicago truncatula
‘{ 100 | HIDB (Glyma 06g038000) Glycine max
P 028234871.1:1-326 probable carboxylesterase 2 Glycine soja

8 HID2 (Glyma.02g134200) Glycine max
_‘ 100 HID4 (Glyma.07g211100) Glycine max
XP 028241216.1:1-318 probable carboxylesterase 2 Glycine soja

HID10 (Glyma.019239300) Glycine max

HID1 (Glyma.04g041100) Glycine max

XP 003610685.1:3-332 2-hydroxyisofiavanne dehydratase Medicago truncatula
0 ——— REC03944.1:231:320 putative carboxylesterase 2 Glycine soja

L AES90204.1:230-319 CXE carboxylesterase Medicago truncatula

b AES90204.1:1-319 CXE carboxylesterase Medicago truncatula
RZC03944.1:1-322 putative carboxylesterase 2 Glycine soja

190 | HID7 (Glyma.11g004200) Glycine max

| KHN35189.1:1-289 Putative carboxylesterase 2 Glycine soja
XP 003610679.2:54-340 2-hydroxyisoflavanone dehydratase Medicago truncatula

HIDS (Glyma.029133800) Glycine max

XP 003608007.2:3-355 probable carboxylesterase 12 Medicago truncatula

050

XP 003608013.1:15-307 probable carboxylesterase 2 Medicago truncatula
XP 003603016.1:3-316 probable carboxylesterase 2 Medicago truncatula
AP 003610679.2:22-340 2-hydroxyisoflavanone dehydratase Medicago truncatula
100 HIDY (Glyma.01g239600) Glycine max

XP 028180950.1:1-319 2-hychoxyisoflavancne dehydratase Glycine soja

Figure S6. Phylogenetic analysis based on the homologous amino acid sequences of genes downstream in
the isoflavone biosynthetic pathway. (a) UDP-glycosyltransferases (UGT). (b) Malonyl-CoA:flavonoid
acyltransferases (MaT). (c) Isoflavone synthase (IFS). (d) 2-hydroxyisoflavanone dehydratase (HID). The
analysis was conducted using neighbor-joining method in MEGA X software, with bootstrap values at each
branch point derived from 500 replications to assess the branch reliability.



