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Abstract: Mining key genes regulating seed weight/size is of great significance for high—yield breeding of
crops. To provide molecular basis for further elucidating the mechanism of seed weight formation and to improve
seed weight in sesame, transcriptome data of seeds and capsule walls from sesame accessions with different seed
weights (L1 with large seeds and S1 with small seeds) at different stages (5 DAP, 10 DAP, and 20 DAP) were ana-

lyzed. Differentially expressed genes (DEGs) were detected and subjected to GO and KEGG analyses to screen seed
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weight-related candidate genes. qRT-PCR was employed to investigate expression patterns of candidate genes asso-
ciated with seed weight. A total of 160 DEGs were found simultaneously in capsule walls of L1 and S1 at all stages,
including 60 up-regulated and 100 down-regulated genes. These genes were enriched into pathways of amino sugar
and nucleotide sugar metabolism, amino acid biosynthesis, phenylalanine synthesis, carbon metabolism, plant hor-
mone signaling, and ribosome-related processes by GO and KEGG. And a total of 253 DEGs were detected synchro-
nously in seeds of L1 and S1 at different stages, including 123 up-regulated and 130 down-regulated genes, which
were enriched into pathways of carbohydrate transport and metabolism, amino acid transport and metabolism, plant
hormone signaling, and ribosome—-related processes by GO and KEGG. Based on RNA-Seq analysis and literatures
reported, 14 genes (8 in seeds and 9 in capsule walls), which associated with photosynthesis, material synthesis and
transport, carbon metabolism, and seed size-related traits, were identified as seed weight related candidate genes.
Gene expression analysis by qRT-PCR analysis further revealed KLU, DAI and ARF2 play complex and important
roles during seed development and seed weight formation in sesame.

Key words: sesame (Sesamum indicum L.); seed; capsule wall; RNA-Seq; seed weight; candidate gene
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Fig.1 Heatmap of correlation between seed samples (A) and capsule wall samples (C), and PCA analysis of seed samples

(B) and capsule wall samples (D)

KEGG W R EE A (1 3) o S5 5 kB, 39 38 2 iy ax
S 22 5 RN L A B R ) A AN AT R
BRI B IR 1 A= & R TN ) T A i Al
R MR F 5T AR
2.3 ETFHHNERANERRIEEGE.EE
S RINEEER

XFL1.S1ANR & & B R R S 4 850 617 L
AR R I 4, 3% 4, B SR 2R UL 5T OSID —
4L ) , 7F L5_vs_S5 H i £ 3] 2058 4~ 22 S FE A, 7F
L10_vs_S10 H ff 3& 2 1806 4~ 22 & 3 [N, 7E
1.20_vs_S20 FR i vE 2 4273 22 F 3, IS A A
RLE AR 20 DAP & B B A AR RL s T 380 119 2% 5
FARFEF ML . BLA, FE LLAIST = AL BB

kPR YRR AN 2] ) 22 S R IR LA 253 4,
o RS 1234 ISR 1304

4 L1 ST =A% B IR R b 34 R A 21 i
253 M 22 SRR L IR R GO (KSR I 2, W
T OSID 4t )  KEGG PR B (K15) . g5 3%
BH , FFRL (1 30 S M 25 S 3 Ok Rk P 2 B A B ik
IKACE P32 S A ARG B JE R 1 e as Fn AR AR
VI RAG 55 AR
2.4 NEHXERGFEREREENHT

LT R AT R 3 5 B2 AN R & 7 3
A 2 5 FK I GO Ty fig i B4 1 M KEGG 8438
B M e 4G B3R AR EE A O 3 R R P A
FEAN [RPRLE 2 R 1) 22 53 ik P b 4R IR SE Y, fe &



62 FrEEHEYI IR 2026,48(4)
A I
1.20CvsS20C L5CvsS5C L20vs§20('va%5

L10CvsS10C

L10CvsS10C

B2 ARHNEZRABRLZEHPEHRESD LEER(A)FMTRAER(B)HWFERE
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Fig. 6 Expression levels of seed weight related genes in sesame based on RNA-Seq of capsule walls
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Fig.7 Expression levels of seed weight related genes in sesame based on RNA—-Seq of seeds
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