S U T E R EAR K 2 S38 AW AL H SFIH =

EERBEXKDTEEDRAERM T HRRNIREER
WA, R, BRE, TAK
CHFHARE B E AT, S ELRPT LB ST, 65 100091

WE: Ml ACONF TR G R BIREEREE, NN MR ML TRRE IR EMEMEL . 2w, %
-y AR R 1 R LR AR KA AR RN, SRR (Xanthoceras sorbifolium Bunge) f&—FhA
AR, LRI E SRR R AN LM AR, T HAE s P R S A 1 SRR, SR
1, 3ok S A -5 -3 AH DG [ 18 AL WL R AS BIRLF I B BH o DR 1 5 P 1) SCa SR P i B 2R IR, AT
T 164 AR St A ) A B R AL BN PP 8, WRE T 2,909,151 M R AL R 2 5 PE (SNP) A7 k.
ATl =AMZOPEIR BT AR AR SR #1477 2023 £ 2022 4E 4 A
BT (GWAS) 78T, FEWAE T 490 B E ) SNP 7 . EIXEEA7 fid, Chr2 28304074 A1 Chr2 2
6335997 A7 51 T IRATI ST, BUNEAIEZ R b BRI H — B0 KB . 3@3d Sanger W7, 3141
BOAE T X M 5 7R 16 AP FEIR AR R AL, IESE T EATS GWAS /g R — k. fEXHANRE
LR R, FRATEE T MRS, 3 4ad—A MYB #sg B F & A — A OCEERG RN, A TR
4N XsMYB58 Fll XsLACS8. RT - qPCR 73 #T /R XsMYB58 1 XsLACSS B RI{EFFHrmaRik, + HH
FEAFERFFE, FCERF SR AR S EAE DS, RFIHAEIEHE M 7RG R mTRe k4%
HEEH. 5HARRT (Glycine max) AHLL, EFRIE XsMYB58 1 XsLACSS H: A 1) % HE PR & i SRR
AN FIRE FEE R P70 BRSSP 8O N SRR S G 4B NG, R ZH 531
B DA R S AN . SR A IR EE R, ATV XsMYBS8 Fl XsLACSS J:[R Al fig ) ST ek S 7 B A 1E
I EPEVE R o X B 5T 45 5 SO R i o I B Rt T 2%

Genome-wide association analysis identifies a candidate ge
ne promotes seed oil accumlation in Xanthoceras sorbifoli
um Bunge

Jie Zhang, Zhuo Ban, Quanxin Bi, and Libing Wang*

(State Key Laboratory of Tree Genetics and Breeding, Research Institute of Forestry Chinese Academy of Forestry, Beiji

ng 100091, China)

Abstract: Seed oil not only provides energy for seed postgermination development but also provides essential
nutrients and raw materials for human products. However, the transcriptional regulatory mechanism controlling
seed oil accumulation remains largely unknown. Yellow horn (Xanthoceras sorbifolium Bunge) is a woody oilseed
tree species whose seed oil is rich in unsaturated fatty acids and rare neuronic acids, and can be used as a high-grade
edible oil or as a feedstock for biodiesel production. However, the genetic mechanisms related to seed oil in yellow
horn are not well elucidated. To identify the genes controlling Xanthoceras sorbifolia seed oil, this study based on
the whole-genome resequencing data of 164 Cotinus coggygria varieties identified 2,909,151 effective single
nucleotide polymorphism (SNP) loci. We conducted genome-wide association study (GWAS) analysis on three
core traits (seed dry weight, seed kernel weight, and kernel oil content) that influence seed oil for the years 2023
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and 2022, and identified 490 significant SNP loci. Among these loci, the Chr2_28304074 and Chr2_26335997 loci
caught our attention due to their consistent associations across multiple analyses. Through Sanger sequencing, we
validated the genotypes of these two loci across 16 germplasms, confirming their consistency with the GWAS
analysis results. Downstream of these two significant loci, we identified two candidate genes encoding an MYB
transcription factor protein and encoding an key enzyme gene, which we named XsMYB58 and XsLACS8. RT—-gPCR
analysis revealed high expression of the XsMYB58 and XsLACS8 genes in seeds, and a significant positive
correlation between its expression levels and seed dry weight, seed kernel weight, and kernel oil content, suggesting
its potential role in the normal seed development process. Transgenic Glycine max lines with the overexpressed
XsMYB58 and XsLACS8 genes exhibited varying degrees of increase in seed size, number of seeds per silique, and
number of siliques per plant compared with wild-type Glycine max. Combining these results, we hypothesize that
the XsMYB58 and XsLACS8 genes may have a positive regulatory effect on seed oil of yellow horn. These results
provide a reference for the molecular breeding of high-oil yellow horn.

1262



