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Biogenesis and regulation of oil bodies during early
stage seed formation in Brassica napus
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Abstract. Rapeseed is oneofithe most important oil crops in China. Most oil in rapeseed is
stored in the oil badies. In this paper, the biogenesis of oil bodies and gene expression level
variations in oilpbo@y proteins and fatty acid synthesis transcription factors were investigated
during embryégenesis in two Brassica napus L. cultivars ( ‘ Westar’ and ‘ Topas’) via
ultrastrugtural observation and real-time fluorescence quantitative PCR. Results showed that oil
bodies existed=in,early embryos of B. napus, even in the embryo proper and suspensor,
9 — 11 d after pollination ( globular embryo stage). The gene expression level of all oil body
proteins ( oleosins, steroleosins, and BnCLO1), except BnCLO3, increased at the heart
embryo stage and continued to increase during the embryonic development stage. The gene
expression levels of fatty acid synthesis transcription factors ( BhLEC1, BnL1L, BnWRI1, and
BnFUS3) increased at the early stages and decreased at the late stages, but their peak times
were different. The gene expression level of BnLEC1 peaked first, followed by BnL1L,
BnWRI1, and BnFUS3 last. Our results showed that oil bodies exist in early embryos of
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B. napus, even at the globular-embryo stage, and the gene expression level of their structural
proteins and transcription factors increases from the heart-embryo stage.
Key words: Brassica napus; Embryogenesis; Oil body biogenesis; Oil body protein; Fatty

acids synthesis transcription factor
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Table 1 Primer sequences for analyzing expression levels@f oilbodyfprotein genes and
lipid synthesis transcription factors byagRT*PCR
B4R MK 1D 1IN 54£3") P E (op)
Gene name Gene ID Primer sequence Production length
- A coserre .
| scscceeet e
e e et
R
B i
Borus3 XM_013792080 2 £ COGATGATACTCCOCANGA 109
o
BnACT2 XM_013893921.2 ;‘ GCACCAAGCAGCATGAAGA 146

: ATTCCTGGACCTGCCTCAT




392 Y B 2= i

%537 %

2 HREHSH

2.1 BHRRMESHHER

ARWFFNEE LI, H A S T R
o, BB IR R 22 iy I E A TR, BBE 9 ~
11 d #RBKIEIRE I B )5 12 d A I JEEE R
orfbs DB RRE RS A FER S 14 d, K
AR EL A fa TR R

XTERIE I S s ) IR 5 S R (BT 1), 3K
T A B8 R AR AR R A S AT 1, PIT A TR B AR
PINF 0.5 um (S itk & n > 200) (K 1.
B ~ D)., B JgilifAnT Gt €M b ik, A<
FEANREE T MR ZL b oA Je S R 1 K & I L
R BRAA | AAD B 2L v 1 o A S A o A AT
RS 1. D ~ H), IREFURAE A BTR 3
BOAHTBUAFIER AR (K 1. D ~ F), JCHEMR
W BACE 1. E. F) BB ZWIEmAL, 1
AL (E 1. G, H) B AT WS TR
2 fAk
2.2 BREFFMEEANRIESHT

ARG R 9 28 7 40 1T IR R A
osins Z ) 5 %K BnS1 ~ BnS5, '
H) 2 MR BnCLO1 #1 BnCLOS3 LA} Ste ins

A: HEREREIRREMET R, B ~ H: iSEIBIRREEDT R Chl: mh&k{A; Em. &M En: JRFEL; N. 40MI8%; Sp: IGHA; St. 3

1 2 A3 K BnSLO1 A1 BnSLO2 7E il =2 R ik vp
LR AR (81 2 ~ K15) . 4iRB7n, Oleosins
5 AN R IR MG 9 ~ 156 d(BRIE RS
IR MR ) Y Ry, Z 5 BnST1 ~
BnS4 Fik B ARSI, 1 BnS5 Rk BAEEM G
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A: Semi-thin sections of globular embryos in Brassica napus. B —H: Ultra-thin sections of globular embryos in B. napus. Chl. Chloro-
plasts; Em. Embryo proper; En. Endosperm; N. Cell nucleus; Sp: Suspensor; St: Starch granules; white arrows show oil bodies.
C, D: Zoomed image of rectangle in Fig. B; F: Zoomed image of rectangle in Fig. E; H: Zoomed image of rectangle in Fig. G.
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Fig. 1 Semi-thin and ultra-thin sections of globular embryos in B. napus
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Fig. 2 Expression level variation in oleosin
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