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Exploration and Analysis of Key Genes Involved in Fatty Acid
Metabolism in Camellia oleifera Seeds Kernel
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(College of Biology and Agricultural Resources, Huanggang Normal University/Hubei Key Laboratory of Economic Forest

Germplasm Improvement and Resources Comprehensive Utilization, Huanggang 438000, Hubei)

Abstract: To explore the key genes involved in oil content and fatty acid metabolism in Camellia
oleifera, transcriptome analysis was performed on the kernel at three key developmental stages. Correlation
analysis was conducted on the expression levels, oil content, and proportions of each fatty acid component of
the enriched fatty acid metabolism key genes. Transcriptome analysis revealed 17772 differentially expressed
genes (DEGs) , of which 11006 were up-regulated, and 6766 were down-regulated. Gene Ontology (GO )
analysis showed that 1302 DEGs were enriched with 195 GO terms across the three comparative groups. DEGs
in each pairwise group were enriched with 14, 1, and 17 GO terms. Kyoto Encyclopedia of Genes and
Genomes (KEGG) analysis showed that DEGs were enriched in five pathways: flavonoid biosynthesis,
phenylpropanoid biosynthesis, diarylheptanoid and gingerol biosynthesis, and glutathione metabolism. During
the critical period of fatty acid synthesis, in the Em0707vsEm1003 comparison group, DEGs were enriched in

four pathways: fatty acid biosynthesis, fatty acid metabolism, biotin metabolism and pyruvate metabolism.
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Twelve DEGs were involved in the fatty acid metabolism pathway. Further determination of oil content and

fatty acid composition at different stages of kernel development and correlation analysis, showed that the
expression levels of ACC, KASIII, PATE, KAT2 and SAD genes were extremly significantly positively
correlated with seed oil content and oleic acid. In contrast, KASIII, ACC, PATE, and KAT2 genes were
extremly significantly negatively correlated with palmitic acid. These genes may be key regulators of oil

content and fatty acid metabolism in Camellia oleifera, thus providing a scientific basis for future genetic

improvement of Camellia oleifera.

Key words: Camellia oleifera;fatty acids; transcriptome ; gene expression ; correlation

145 (Camellia oleifera Abel) J& W [E ¢ A3 AR
A FH AR R, 55 il (Olea europaea L.) |t
¥ (Elaeis guineensis Jacq.) FIH § (Cocos nucifera
L) FHFR A S U RARATMRHED) , 5 i (Vernicia
Sfordii) %1 (Sapium sebiferum L.) F1#Z Ak (Juglans
regia L) FFFR A v [E DU RARASHEME D) . 2505 A
90% LA L AN FNAR VTR , 348 B 43T R IR/ iR
S NEAT S E B SR RS B 2 A FAG D5
Mg, ELAG R Il AT AR A AR 1R B 50 T
B v L TeE O S50 L S TSR AR B i B
FEPIMZ —2 5 BEAR T AS & A B2 5 A e 0 5
Wi, AW AERPT A BURRCERD

TE= S BB TR MK A G L 2Rk
TEJR AR . 2 T -CoA J2 1L i (ACC, acetyl-CoA
carboxylase)V A Jig i B2 A= ) & B 9 S 6 T, K5 &
Mk -CoA & 1t N — 2 F Tt -CoA , N — iR A Tk
CoA-ACP %% [t 3t fiff (MCAT, malonyl-CoA: ACP
transacylase ) f{E £k N iR .18k -CoA A Bl TN 1R HA.
Mt- ACP. TN 1% B Ik -ACP 7£ il A5 it -ACP 4 iff
(KAS, ketoacyl-ACP synthase ) F1 i 5 It -ACP i J5
fiff (KAR , ketoacyl-ACP reductase )l F A B2 T
WE-ACP MINADP' . TEfSHIER G AL , 4“4 15 -1k
DMK - S AR B S0, R R B PR A B AT ol
Mot R B i | Fre AR AR AR BE-ACP (C16:0-ACP) , 1E
B - il §& Wt ACP & A i 11 (KASII, B-ketoacyl-acyl
carrier protein synthasell) F{/E F T, C16: 0-ACP ¥
SEMFPG AT A R T5E-ACP (C18:0-ACP) , K41
C18: 0-ACP it *9-fifi i 1 - Fii 2 ACP it &0 fiff (SAD,
“9-stearoyl-ACP-desaturase ) f# & 7 A= 5. 1 A1 il
fi2- ACP (C18:1-ACP). FENJSTMH, 12-II5IR 24
FNME (FAD2,%12-fatty acid desaturase ) 42 BLAN 1 F17H
B2 (C18: 1) ¥ Sy ZZ AR I R A AR (C18:2)
1) O B T, L 5 Vi) e S5 AL ) A N I T R
Eb

H A, 5T ASNg 7 R ] i ik o ok bk &
Zeng %5 B CoFBA Fll CoSAD & [H 5 il 2% i ™=
T KR 1Y A R, 11 CoFAD2 5K AT GE 52 Wi 45 7
N R T PR AL A o PR A5O3 Aok 2 SR 2 I e R
K IR CoFAD2-2 55 R J2 8 43 IS 10 1 18 R 499 30 7
R AT o i GBI . BN SRR R B,
ACCase . KASIII ,LACS2 | GPAT4 %5 4 A~ JL [N Bl %5
THASAF I, LR IAKOF- 2 BT, H 58
(4 5 I i 1 AR Ak F S — 30, Lin 58 R 4% 5%
HEARESE &L, FADs F1 SADs %= R AR i 5 90
MR A W) SRR B I Y, 2 5 T I 2R S
R R FE . KM & B ACCase .MCAT .
ACPR AR .ACPS .FabZ .SAD .FAT .LACS % 9~
H R 26 RS 5 T IR iR A& . ILoh,
Wu %% 31T ABI3 . FUS3 .LEC1 . WRI1 . TTG2 #l
DoF4.6 % 6 Ptk St R FIEIh 25 Fh 7 & 7 il 72
W R ¥ 25 H AR T, Wang 2580 gE— A BFSY R I
ERF .GRAS .GRF .MADS .MYB . WRKY %% 5% [Al
T BEZ 5 M8 Wi R ) G BB 20 L P9 R oL i 7 3
L ZE AP OR A i A U A A R G AR ¢
43" AL FE TR 3 AN AR AR T AT, WS R
PSRN 5 2 5 e A R 2 5 i s A g AR DG 2 1
FE IR RNl 15 M 1) 22 AL %5 DI AH G, SAD FlIH
P (CK, choline kinase) & [ & iA & 19 T, Al
B SN FIE 7 R A G I A G . iR IESR
25 R BT A T IR 7 iR A 4R T
2%,

A FE R AE KA 4057 3 AN A TR & 7 A3
AT A T3 S 2 O3 e, [R] s X A R AT 00 i i
PR A A 56 22 S L R 83k & 3 4k B B A A
A7 T 2 A g I R 4 43 B A9 2R A T AR DA A AT
T2 3 B i 25 B D7 2 G 5 AR DG B L IR, R
AT R B AR R F Moy F AR AR S
A
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1 #e5RF*E

1.1 R sr et

TR RLER AR T W A0 4 B X T B Mg EL b
Al BB TE e i 2 AR AL H (115°597E, 30°9'N)
IR KR40 5 MR KARR S 4
i, AT HIE Utkss , ™ ™ B e i1
Fialio 2023427 H7H 8 H 14 HA10H 3 H, 4054
FAE K405 ISR Ry e B R 3
JA4 SANMAS IR G I E 3 EE L A 4
>4 Em0707 , Em0814 1 Em1003, 25 5 fz fnfh e,
WREGETR , RAT-T°-80 CH TG s Iy 5 i it
FRB TR ZH 5353 HT
1.2 RNAFF S5#iELE

) 2 25 SR SR R A A e, SR AR 3 AN
A2 AR SRR AL 5T DL B AR A I AR A R )
HEAT RNA 4 M, SC Py 2 5 o A6 A 1y A .
FASTq k& 24 A K00 1 Perl IAIAS 247 Ak L2
S B 0 T L FL4E GC 5 L Q20 LU 9 1 Q30 L
i, b WETT I R AR o B Kl 2 RS O T T s
£ T N e N PS4 € ol = B PR iR i
SC A4 (https : //github. com/Hengfu-Yin/CON_genome
data) NS ILHAH . HTSeq v0.9.1" F T-4kme
SRR g PR ) 130, AR R AR R BE DR A BE T T 4
AJE A Y FPKM. il FH TopHat v2.0.12" 2 A= 511
L UR B RT LB L 4 F . i Cufflinks %K
PSRN R ) R ik i (FPKM) . AT RIE S
(http://www.r-project.org/) #F 17 32 %, 43 43 ¥t (PCA,,
principal component analysis) . AR 4 25 #E A 3 K 1Y)
Kk, TR REASTR] (AR SC I R A, 2 A L
it DESeq 1 A4 F T 5 7 309341 22 57 Rk AL A
(DEGs, differentially expressed genes) , 3 F|

#1 RT-PCR3|#1F7
Table 1 Sequences of qRT-PCR primers

Benjamini 1 Hochberg J5 5155 1% & B (FDR,
false discovery rate) LA % g.... (BIEJGMIP,,.) o
FH DESeq R % {441, (1.18.0) (https:// bioco nduct or.
org/ packa ges/ relea se/ bioc/ html/ DESeq2. html) %
3IANHLAE AT 25 5 3RIK 7T, |log, (Fold Change) [>2
H 4,,<0.05 1E A FEA b 22 S5 3R L DRR I A R L
1.3 GO % B KEGG @i ThaE 1

{i FH§ Cluster Profler R ¥ {f (http:// www. bioco
nduct or. org/packa ges/relea se/bioc/html/clust erPro
fler. html) #47T GO PRE & 4 40 Hr , FILH A 2%
B )% (https://github. com/Hengfu-Yin/CON_genome
data) % 22 5 KR HE AT DN REIE RS, 9,,,.<0.051F N
FEAS T GO T g 2 & & B 00 O ik A o L il
KOBAS 2.0 /4 (http: //bioinfo.org/kobas ) % KEGG
& A B T o3, AR T (Arabidopsis thaliana)
TAIR10 it A 55 45 /% (https : //www. arabidopsis. org/)
X 26 5 3k S DR 3E 4 7 3 5 Blast Fl s 4 38 B R .
PL 4,0, <0.05 VE A KEGG i [ 5 % & 5 19 (S0 (E, T
JE PRSI e O B3 A Pk g, JH S
T HE 44 T 20 (Y B SE AR . {8 ] OmicShare
Tools %% 4 (https: //www. omicshare. com/tools/home/
report/reporticabg.html) 22 il 3 PR Fe ik T #A A
1.4 qRT-PCR & #f7

fifi I Trizol 25 £& HUAS [F] & & B B0 A 5
RNA, #] i NCBI Primer-BLAST 7£ £k # b5 1145 -
P51 ¥ (£ 1), f# F Power SYBR Green Master
(Roche, Basel, Switzerland) 7E Roche Light Cycler
480 R 48 b ik 47 qRT-PCR, JZ i 41 T : 94°C i 78
P 2 min; 94°C 20 s, 58°C 20 s, 72°C 20 s, 40 41
. DL CoEFla MIWEMAS NS 20 ) ik I
VPG AR A8 Ak, iR i A T 3 W AE AR T A

ElL/E2 S EMSIHFEI(5'-3") S ya(s -3")
Primer name Forward primer sequence (5'-3") Reverse primer sequence (5'-3")
CoEFla CACGATCACTGGTACCTCACAG ACCCACCCAATGAAGGCAAG
S4D TACCTATCTGGGCGTGTGGA ATGGAACGGTGCGTACTTGT
KASII CACCAGAGCGGGTCATTTCT TGATTGCACCTTCCCACCTC
PATE TGGAGCTGTTAGCACCACAG CCTGATGCTCCAACCCATGT
KAR GAGCTTCCATGGCTGCTTCT GCCGGTGATCGGAGAGAAAT
ACC CGGAGGTTTTGGATCAGCCT CCTGCCTTAGCAACCTCCAA
SDR GAAGGTACGGCCAACCAGAA GGGCCTGCACAAACCTCTAT
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1.5 MZEF{BERTBRA M 4T

L] - 5% (RFUE 43 b ) MR B R/ FP VA i s
5 mg/mL 5 £ g 7 R FF FiR/ A Tl ik (90~120 °C) i
50.9% (JiT i H 43 ) NaClU/ 7K -

XEAS TR 8 B 3 B A HEA T8 3 T R A E
JE . L 0.5 mm iR 075, BRE 1 g MR ALY R L RS
ZARIOM T, A 5 mg/mL 5% -+-L IR 1 H s/ i
Bk 79 100 pl, FEIA 5% ¥t R/ BV 2 mL,
FH 2R 300 pLo R 5 i 1002 O FH 5 58 DU 9 2 0
WA T BT OB FRIR AW REMERS R )5
FHEIR A H 95 COKIF 1.5 h 3L IBUIG DR 5 $2 X
25 RBURAEIE R, A 0.9% NaCl i 2 mL, Fi
R, FH 1 mLIECBEAERL, 25.02(5000 r/min, S min)4y
2 G Rl W= = 1 R RV KLy 050 V[ W N X
TWEALAY TAE 2514 - FID S0k M 25 7 4L Kl 25 , DB-
FastFAME {63541, A RS 250 °C, 43k 2001,
R #HELEE 260 °C, AR 80 °C, -970.5 min, DA
40 °C/minFYFTHREZE 165 °C, {54 1 min, P 4 °C/min

®2 HEFHREST

TP 2 230 °C, FFFE LI T 4ERF 6 min. ¥
JE &4t = (S1/S2)xN/M, S1 4 BUE TR AR, S2 4 AR
U TET R, N O AR A &, MO REAS i . R SPSS
115 AR RS A T A OGN E 3B

2 HER59H

2.1 BHRAHIESH

X9 (3N R E B3 ER) W)y
() S L A E— 2D RG A 3 08, 2 A 4166351224~
1B AR, 1 U8 BB 62495268300 bp,
GC & 1YV (BN 46.26% , Q20 F11 Q30 -1 L. 4]
4390 96.81% F192.15% (#£2) . ARIFEAZ 7] 7
IR AR R BB BIR , [Rl— & B 3 AN E A
Z B 2R B0 0.994~0.996, FIT A FE S AR M) p B4 2
A SE R BERAR T 0.8 (I 1A) . WA HrkFEA
I3 R 3, FRWIREA Z ) AT AT AR DG 22 55
PE(ENB) . i Bds Bon , 45 R o] 5 e H
FIRE T

Table 2  Statistics of transcriptome sequencing and read mapping

i T U8 R LU FE R (bp) GC (%) Q20 HL A (%) Q30 L tsil (%)
Sample Clean reads Clean bases GC content Q20 ratio Q30 ratio
Em0707-1 39335052 5900257800 45.69 96.86 92.17
Em0707-2 50018672 7502800800 45.74 96.74 91.84
Em0707-3 49993570 7499035500 4571 96.76 92.05
EmO0814-1 45610422 6841563300 4522 96.98 92.50
Em0814-2 43330344 6499551600 45.30 96.96 92.43
Em0814-3 48184132 7227619800 4531 96.86 92.28
Em1003-1 48376708 7256506200 47.73 96.72 91.99
Em1003-2 45230518 6784577700 47.70 96.94 92.48
Em1003-3 46555704 6983355600 47.92 96.46 91.65
St Total 416635122 62495268300 46.26 96.81 92.15

Em0707 .Em0814 Fl Em1003 4343/ 20234E7 H 7H (8 A 14 HAI10 A 3 HUIZEFFEd s 1 2F 3403308 3B S A
Em0707, Em0814 and Em1003 represent Camellia oleifera kernel samples from July 7th, August 14th, and October 3rd, 2023; 1, 2 and 3

represent three biological replicates, respectively

22 ERFEEEDH

F1IH DESeq #F At 22 S5 iR 56 9 i 31, oy
M1 2% M log, (Fold Change)|>2 H. ¢,,,.<0.05, 31~
ANE LB RHAA kAR 177724 22 57 A Sk
R o, BRIk 1 L A 11006 4 (61.93%) , T
PRI FEF A 67661~ (38.07%) . £ B JH R
IR 25 S RIS EL B R T R AR 22 73R
KRB R . 5 Em0707vsEmO0814 1 Em0814vsEm

1003 A0 1t , Em0707vsEm 1003 H 2% 55 26 ik Jit PR A i
kZ (K2A) . FRE SR, KBREER G ILREG
9625 2= RN HE A Hrp 3 A I ) 25 57
ok & WA 1302 4, £ Em0707vsEmO0814 .
Em0707vsEm1003 1 Em0814vsEm1003 H 4> Ho 4%
A Y 25 5 3R IR SR 43 5l 452 4> 11652 4~ Fil
676 1~ (E12B).
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Em1003-3 - 0805 0806 0806 88 045e 8
Em1003-2 - 0806 0.806 0.806 lmas 10883 0.884
L N
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R2 A éﬁ%u
Em0814-3 - 1.00 s o Group
. y 0.95 o U <+ Em0707
Em0814-2 0884 0883 m‘ lo.90 N <+ Em0814
Em0814-1 - 0.85 o + Em1003
R 01
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NI SO SN S L -
Q(\Q(\ 6\6\ 6\6\ Q%\u Q%\b‘ Q%\b‘ \QQ": Q@a \QQ": 0 0.2 0.4 0.6
Q)\’Q Q}Q Q)& @&Q Q)& Q}Q Q}Q Q)& @&Q F¥4r 1 (98.4%) PCAL
AKEARZ ] B IR AR O 2R B 5 B AR AR Z 8] 2100 0B
A': Heat map of Pearson correlation coefficient between samples; B: Principal component analysis between samples
El1 HAZEEREBEXBRYEAREMERLS S
Fig.1 Heat map of Pearson correlation coefficient and principal component analysis between samples
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4500 -Tﬂ Down-regulated
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© =
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EmO0707vsEm0814 ~ Em0707vsEm1003 ~ Em0814vsEm1003 Em0814vsEm1003

AFMT 3R AR ST IR 22 R IATE RO B AR R B A (22 53R R S IR s A R B B B 1 22 3R LA
vs FORJFH A THITH

A': The number of differentially expressed genes that were up-regulated or down-regulated in the three seed kernel development stages ;

B: Differentially expressed genes overlapping in different seed kernel development stages or unique to each developmental stage,

vs represents the latter relative to the former

B2

ERREERNHENS T

Fig. 2 The number and distribution of differentially expressed genes

2.3 ESREEENGOEES

DA G,1c<0.05 Ay fifi A v, Xt 34> He 5 41 AL AT 114
F R FIRFER B AR A 19 25 Fe ik FE R
171 GO EHEI T 3D HARAIA M 1302 D2 5H+K
REEFEET 1951 GO 4 H U i i #1920
25 GO 5 Bk 7 #r , 85 R R, A Ay T F2 2
w2 21 4E K A #2 (Hemicellulose metabolic
process) A ERERE S #2 (Xylan metabolic process) |
41 B BE K 43 7 AR #2 (Cell wall macromolecule

metabolic process) . 2l Jfl B Z2 A 1 2 2 (Cell wall
polysaccharide metabolic process) Fl % A= 18 1 1 2
(Secondary metabolic process) S5 it il F ; 40 i1 2H 43
5 T B E T AN B 45K (External encapsulating
structure) \FE ) 41 BE (Plant-type cell wall) , 41l i
BE (Cell wall) | 5 JZ 4, il JIg J5% i 47 14 (Monolayer-
surrounded lipid storage body) il Jit #MMA (Apoplast)
oy F )RR BE TR A AN LR R
(Glucosyltransferase activity) F&F G (Transferase
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activity) . UDP 4 ¥4 J& ¥ ¥ W 1% ¥ (UDP-
glucosyltransferase activity) AR O- LWL LB
Pk (Xylan O-acetyltransferase activity) F1 5 #1 ik 5k- 5
5% 2 R -12- ¥ AL i 7% P (Jasmonoyl-isoleucine-12-
hydroxylase activity) S (LI 7T (K13) o X4~
FLAH A 1Y 22 IR R i T GO B A i R,
Em0707vsEmO0814 1452 MR (125 ik SE D 4R

400~
350
300

250

200

BHHH
Number of genes

SRS

S
P
S0 < WS
\-\bb‘ & SN
R

T 141 GO H , dE 10 MW A 4400 T IIRE;
Em0707vsEm1003 " 1652454 25 G A LN w4
F 1A FIIRE IR GO 45 H |l 3484 R IE- Bt HLEE,
K [ & JR B (3-oxoacyl- [acyl-carrier-protein]
reductase) {1 ; Em0814vsEm1003 FH 676 MEFA 22 5
FEEHEET 171-GO K H AfE 104 FEfn 7
M FIUIRE(ER3),

S
A
S

At e

Biological process

LY

Cellular component

- Irke

Molecular function

B3 MIOINLRAXBESREERNERRMES L

Fig. 3 Gene ontology classification of common differentially expressed genes in three comparison groups of seed kernel

£3 BIUBREERREEENGOHE

Table 3 GO classification of differentially expressed genes in each comparison groups

R GO ZE5 GO %5 Bl ERa ST qfH
Sample GO category GO number Terms description Nu;r::ll)leers of q value
Em0707vsEm0814 Wit G0:0050896 SN 209 0.0431
G0:0055046 FE T & A 9 0.0431
G0:0090358 R AT R TE AR 4 0.0431
G0:0022410 SRR R AR AL AR 2 0.0431
GO:0042745 ST IR 2R 2 0.0431
G0:0042749 e R SR ER Y R 2 0.0431
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F3(4)

FEbh GOZ&H GO %' Bl S iiRaN IR qfl
Sample GO category GO number Terms description Nu;l:;rs of q value

Em0707vsEm0814 YR GO:0045187 JE PR A SR AR PR (8 Y 2 0.0431

GO:0050802 ST R BEER 2 0.0431

GO0:0033240 AMAE AR R TR A 4 0.0431

GO: 0045764 A SRR A R Y I 4 0.0431

I3 FIRE GO:0016594 HRmRES 3 0.0243

GO:0042165 P A & 3 0.0243

G0:0033759 B I 2 0.0243

G0:0034722 Y- B TR At I 14 3 0.0307

Em0707vsEm1003 Bl GO:0004316 3-SR LBt S AR B P R 6 0.0079

Em0814vsEm1003 YR GO:0009725 M 7 R 172 0.0005

GO:0050896 T 338 0.0005

G0:0009719 A SRR 174 0.0005

GO:0010033 AL S 198 0.0006

GO:0006952 IS0 S5 7 136 0.0038

G0:0033993 N J5T S 109 0.0065

GO:1901700 R R 176 0.0074
G0:0042221 FR2E N 234 0.01099

GO: 0048825 FEE 18 0.0189

GO:0048366 REE 56 0.0273

SrFoine GO:0016298 JE s it 14 0.0437

GO:0008477 W T e 1A 3 0.0437

G0:0038023 55 2R 29 0.0437

GO: 0008782 PR [ R B BR A T I 2 0.0437

GO:0008930 BRI T A T I 1 2 0.0437

G0:0050203 TR A VSR RRE 2 0.0437

G0:0019199 5 S A PR T 20 0.0437

24 ERRZFEFMWKEGGEEEENT

R T 2ot 25 AR LR T RE  BE R
TREEHEZ HT 20 AEESE TKEGG MR, LA ¢,0.<0.05
YEH KEGG i #% ik 35 5 AR Y I . 45 R, X 34>
FLAR A AN F A LR 1Y 25 SR S R 4y
BRI, 34 LAl L[l A i 22 S Fe kS R I 2
F 54 KEGG i i, 2N EIAY & B IR E
AW N 05 B 2 Iy 0 A A R L A
B A B ) 2B 0 6 B A e T A (&1 4) o X
A AR 1 22 7 R IR B N 1T KEGG 40 i &
PR ARYE ¢,,,,<0.05 T bRt , 7£ Em0707vsEm0814 £l
EmO0814vsEm1003 L #4 Hh R RS KEGG B E s

AL B, M 7E Em0707vsEm1003 L4 4 b, 7 4 4%
KEGG i i it % & 4 , FEA SRR AEY G I
IDTERA T A= = AT R Qi (11 5) .
2.5 EEMERREEENERRIEIERSH

JE 7 R A= 0 - BSCRN i I e A 43 38 185 43331 43 10
R4 22 SRR L &8, 10
T FRIB I Ry 2l I 22 F Rk L
JIRR TR . 12022 R R 43
4 % NADPH K i P i & It B (NADPH-
dependent aldehyde reductase, ALR1,ALR2,ALR3,
ALR4) ; Hox 8 AR 43 Sl i 3-8 A Ut SE-ACP &
fiti 3 (KASIII, 3-oxoacyl-ACP synthase3) . 5 4% it %
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fiff (SDR, short-chain dehydrogenase) . 4 4 il A 7K
4 T 1 (ECH, enoyl-CoA hydratase) . “9- f# JIg W -
ACP-EA A (SAD, “9-stearoyl- ACP -desaturase) .
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Initiation and extension of fatty acid synthesis
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Fig. 7 Relative expression analysis of six differentially expressed genes in fatty acid metabolism
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Table4 Oil content and proportion of various fatty acid components in Camellia oleifera Kernels during three
developmental stages

2[4 Components Em0707 Em0814 Em1003

i (mg/g)Oil content 31.29 £ 6.04 188.06 + 14.36 307.69 +9.24
FEtBR (C16:0) (%) Palmitic acid (C16:0) 19.16 + 1.38 13.18 + 1.08 9.23+0.12
FEMEHAR (C16: 1) (%) Palmitoleic acid (C16:1) 0.32+0.07 0.14 £ 0.04 0.12+0.03
fififR AR (C18:0) (%) Stearic acid (C18:0) 1.09£0.13 1.47+£0.32 1.88 +0.08
AR (C18: 1n-9¢) (% )Oleic acid (C18: In-9c) 59.94 +1.39 71.72£1.56 81.67 +1.39
AV 32 (C18:2n-6¢) (% ) Linoleic acid (C18:2n-6¢) 16.24 +1.53 12.45+1.58 6.44+0.28
-V PR (C18:3n-3) (%) o-linolenic acid (C18:3n-3) 2.33+0.20 0.71+0.12 0.34+0.11
AEAE MR (C20: 1) (%) Cis-11-Eicosenoicacid (C20:1) 0.92+0.19 0.33 +£0.07 0.32+0.07

2.8 FERERRIEEXERRIEERARIEE . SME  ECH.SAD KASII PATE F KAT2 3£ K 5 £ 0 5 5
NERERAERZA 53 L BB K M 3 4 M i 2 IEAH & (P< 0.001) , ACC . KASIII , PATE .SAD
SR ABRICIHT A oG 22 S R JE IR ek i il I KAT2 JE1H 5 R 1 S A% (2 35 TE A1 26 (P<0.001)

TN T RRLALSY L HE A TAH M T B, IF S PATE \ACC . KASIII 1 KAT2 55 S A7 MR S S

LR R SR Eh IR MR R IE FUHDC(P<0.001) (E18).

G, HHARBR NI RRA /) A AH G, HdACC,

5 /% KAR
< &
67 Acc
' 0.75
ECH §:§5

PATE
ALR3
‘ KAT?
ALR4
1483, £0593) 0367, (0533) (0517, 0500, 0500, (0533 SR
W W 4 4 4
SIS S SR
FF g FTFPs e
ST ITF sa
¥ ¥ F 0§ e & O
ST EITE LS
O
& i~
\ed
Ay

TARMCFIRHARA LR #FIRTE P< 0.05 KF EASCEE , *FRAE P<0.01 K EAISCIE S, ¥R 7E P<0.001 K EARSCE
Unmarked represents no significant correlation, * represents significant correlation at the P<0.05 level, ** represents significant correlation
at the P<0.01 level, *** represents significant correlation at the P<0.001 level
8 HEFMAEBRAHERREERREE. SMEMEHEBRAESEXME
Fig. 8 Correlation between differentially expressed gene expression levels, oil content, and fatty acid
composition in Camellia oleifera seed kernel
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