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ABSTRACT: Nervonic acid (C24:1) is a very-long-chain fatty acid that plays an imperative role in
human brain development and other health benefits. In plants, 3-ketoacyl-CoA synthase (KCS) is the key
rate-limiting enzyme for C24:1 biosynthesis. Xanthoceras sorbifolium is a valuable oil-producing economi
¢ woody species with abundant C24:1 in seed oils, but the key KCS gene responsible for C24:1 accumu
lation remains unknown. In this work, a correlation analysis between the transcript profiles of KCS and
dynamic change of C24:1 content in developing seeds of X. sorbifolium were conducted to screen out th
ree members of KCS, namely XsKCS4, XsKCS7 and XsKCSS, potentially involved in C24:1 biosynthesis.
Of which, the XsKCS7 was highly expressed in developing seeds, while XsKCS4 and XsKCS§ displayed
the highest expression in fruits and flowers, respectively. Overexpression of XsKCS4, XsKCS7 and XsKCS
8 in yeast Saccharomyces cerevisiae and plant Arabidopsis thaliana indicated that only XsKCS7 possesse
d the ability to facilitate the biosynthesis of C24:1. These findings collectively suggested that XsKCS7 pl

ayed a crucial role in specific regulation of C24:1 biosynthesis in X. sorbifolium seeds.

Keywords: 3-ketoacyl-CoA synthase, Regulatory enzyme, Nervonic acid, Gene functional identificatio

n, Xanthoceras sorbifolium seed.

— . i S L
LR RXsKCSTEIEM T HREER &
i, RES, KB, k&, TER, NHE, ERE&, TAR
(1 EMOVBHE OV FE 0T, BT 100091; 2 PEALRMEHE K, BHEE, 712100)

FEL: PRAERR (C24:1) 2 — M KEENEIIER, £ N RN K B A Ab R Rt Ak b AR 22 ¢ L E T,
R H, 3-HiflEI%-CoA A il (KCS) @MAR AV & B EN . SUER (Xanthoceras sorbifol
ium) F&— MW ERIARAHRIZ TR, HMlh &6 FE R ERR, (HiEEmE R RO KCS
SR AN . A FUE N SO RF TR B KCS R R RIEE AR & 2 S EF 4
Mr, Ik AT RES WA TR G N KCS i XsKCS4. XsKCS7 Al XsKCSS. o, XsKCS7 3:R7ER
B RR R IA B R, T XsKCS4 F XsKCS8 B[R 73 AR SEAIfE b Kb B s ¥ XsKCS4. XsKC
S7 Al XsKCS8 H: R 73 HIAE BRI I BEFL R I+ R 2k, KIL A XsKCS7 BH M AR & MIRE /1. A
EEERKY, XsKCS7 HRTE S E R PP SRR AE V) G R iR e e Rz e 3 B O E R .
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