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17772 /™~ £ 5 % i ¥ A (Differentially expressed genes, DEGs), # ¥ 11006 ™~#4H LAk, 6766 MAE TFiA.

. GO (Gene Ontology) > #7 & ¥, = A-rb&mi 4 1302 4~ DEGs & & 2| 195 A~ GO terms, #ANHLim 454 84
DEGs % #l'g £ %] 14, 1 4= 17 A~ GO terms. KEGG 5 #1 £7, = /Ntbi A4 A DEGs § & /£ £ 3080 £ 4 & .
RAREME R ZF LRI £ A b M, KA KEABE A4 & R A R BB d kXl 5 &89 . b,
TG T B A R R g BT A 49 EmOT07vSEM1003 sh4ka 4, DEGs & £ AR A4 A &k BHBAH. 24 FK
WA T BRER X 4 Fi@sk o, Hob 12 /- DEGs & B 4 5 8 by B R i@ 96 it — 3 % R ) B A 4= 4 b & Ao g
WrER 44, F AT AR KA E W, ACC. KASII, PATE. KAT2 A= SAD A B 89 & X & 5 4P 4= 4 ih &4 C18:1n-9c
22 F E4%, KASII, ACC. PATE 4= KAT2 £ A 5 C16:0 £ 2% A 4A4 1, “ThL R A2 h%E A h& A0k
Rt Xy XA B, ERAF TR bR E 448 R T AR5,
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Exploration and Analysis of Key Genes Involved in Fatty Acid

Metabolism in Camellia oleifera Seeds Kernel

CHENG Xingi, WU Shiying, LI Xinyue, LIU Wenchao, LI1U Hongtao, HU Xiaoming, ZHU Huaguo
(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 of camellia oleifera at three key developmental stages, and
correlation analysis was conducted on the expression levels, oil content, and proportion of each fatty acid component
of the enriched fatty acid metabolism key genes. Transcriptome analysis showed that 17772 differentially expressed
genes (DEGs) were obtained, of which 11006 genes were up-regulated, 6766 genes were down-regulated. GO (Gene
Ontology) analysis showed that a total of 1302 DEGs were enriched with 195 GO terms in the three comparative
groups, the unique DEGs were enriched with 14, 1, and 17 GO terms in each comparative group, respectively. KEGG
analysis showed that the three comparative groups had DEGs enriched in Flavonoid biosynthesis, Phenylpropanoid
biosynthesis, Diarylheptanoid and gingerol biosynthesis, and Glutathione metabolism at five pathways. In addition, in
the Em0707vsEm1003 comparison group during the critical period of fatty acid synthesis, DEGs were enriched in four
pathways of fatty acid biosynthesis, fatty acid metabolism, biotin metabolism and pyruvate metabolism, among which
12 DEGs genes involved in the fatty acid metabolism pathway; further determination of oil content and fatty acid
composition in different stages of seed kernels, and correlation analysis showed that the expression levels of ACC,
KASIII, PATE, KAT2 and SAD genes were significantly positively correlated with seed oil content and C18:1n-9c,
while KASIII, ACC, PATE, and KAT2 genes were significantly negatively correlated with C16:0. They may be key
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genes regulating oil content and fatty acid metabolism in Camellia oleifera, the above research provides a scientific
basis for genetic improvement of Camellia oleifera.

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

Ji 7% (Camellia oleifera Abel) & H B F5 A5 () AR A & FHOEHR A, 5 3l i (Olea europaea L)+
JH K% (Elaeis guineensis Jacq.) fIAf 1~ (Cocos nucifera L.)FFFR At 50U KA A M EAEY), 5 A
(Vernicia fordii). &1 (Sapium sebiferum L.)F1#%#k(Juglans regia L.)FFHx [ PU KA A Ji Rk E
Yo ZEMEA 90% LA BRI ARG TR, 2 e g3 i R AN T vl R 2 N AR W] BB B AR &
F 2 ANHURIR DR, B R T I RS A AR T, SR RE A RO TR LR e o AR
R B A e 0 ghAh, SR EERS AREEYR, BARENDLEL.
P ACREL

fEmSEh, PRI A& R ZERALE iR T . ZTk-CoA HRILEF (acetyl-CoA
carboxylase, ACC) TENNRNT IR A& KRS 46 B, H4 L ME-CoA FRAL B IN R H11%E-CoA, FAEN
R CoA-ACP H: i (MCAT) AN R HLIE-CoA MEEIEEVERT, A BoTh — R B 1k
-ACP. TH g H.lt-ACP fE i ii-ACP &1 (KAS) FIEAE-ACP &5 (KAR) fEH FAKZE T
BE-ACP M NADP*. 7E [T RR & B rh, i <4 & -3 IR - B K -3 > RO 34 B 80, 5 X885 o i 4> Bk
Fe T BB R B, e 2B R A B - ACP (C16:0-ACP), 1E B-Bi Gt ACP & B 11 (B-ketoacyl-acyl
carrier protein synthasell, KASII) ] & ] &, C16:0-ACP ¥ ZE {# #5 A Bk 72 i 1&g Bt -ACP
(C18:0-ACP), Kifi C18:0-ACP #% “0-fif [l It - /i & ACP JIit & /i (“9-stearoyl-ACP-desaturase, SAD)
FEA BRI A C18:1-ACP. {E M 1, A12-JI8 i R 25 v A g (A12-fatty acid desaturase, FAD2) &
B AS VLRI R (C18:1) 17 2 AU A1 i 7 T MU M R (C18:2) B A8 [y S 3L [N, EL B i S5t W ik Ay
DA ivae = =R

HHT, 5% T 25 g 0 BR AR U O A T ok %2 . Zeng Z6BVR B CoFBA il CoSAD R 2 i T
I i SO R Y G A, T CoFAD2 5 IR AT R 52 Wi 4% vk o f IS J7 TR 2 1 o P 9Rf 5 LT o % 3% 2 )
FP R I COFAD2-2 5 PR 1A 12 e 470 b TR AL 7= W 0 ol B ARG 2 ) OB TR . B e AN 26 Ui 4
KU, ACCase. KASIUI. LACS2 H1 GPAT4 45 PUANJE [l 6 45 i 7K I Bloh,  HERIA/KF 2 B THE
#, HEMA RS BN AM — 8. Lin SR ARV R R, 81 R 2 1 Al
(FADs) Mg [lEME-ACP 2 Mi G (SADs) FePEIME i M B £ & i g i K, 257
A G B R (AN R R . Sk & B ACCase. MCAT. ACPR. AR. ACPS. FabZ. SAD.
FAT. LACS % 9 MEAZXIEN 26 MERZE THRIIRAEM & M. M4, wu FTRHLT ABI3.
FUS3. LEC1. WRI1. TTG2 #l DoF4.6 %5 6 MCHE TFs fEM AT K Bl i b & 54 B2
i, Wang 50U 35wt &K B, ERF. GRAS. GRF. MADS. MYB. WRKY Z5#%3%[KF 1] it 5
5 105 07 R 1 G S A P9 R I i . sl TR AR PR E AR A S BRI < ] 43
PG RE T 3 AN R AT B AT 20T, BE 5T A BUAS LR I TR A R A 5 S e A A R ER
e kM RN BT M 1 28 Ak S VDA 5%, B AR EE-ACP 25 W3 ATl (SAD) A H Bl il (CK) 2R 1 KI5 & 1)
T, TS S ANR IR R AR O R 2R A O . LRI 5t 45 T IR N AR S IR I R AR R A T
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K FERE KM 40 5 =ADAFUE G N W M BEAT R S, [ X s SRS I
T RAR S A o0 22 S L R R TA . = AN IR T R A0 A 2k B R & T R 2H 23 BU 4B 2R AT A SR )
B, 2985 B b 2% I W R & e S AR S B BE Y], W O R AL DU R L Wi Atk B A2 T F A
BEEL IR K -
1 MRI5REE
1.1 LIty

W TR LR AR T 511048 38 I Ti7 S b BT Ab 48 MOl B2 F S0 e o S AR M,k el e B AR B Dy
RE 11599, b4 309", SLiadtrl KAk 40 57 FE AWML KR R 5 R MM, HAKHAE.
Frikom, s A HARAD QR iR s et 7 7 By 8 H 14 HAT 10 A 3 HIW KMk
40 57 AR, HEH A4 Em0707. Em0814 Il Em1003, i AR T, R AE R,
TRAFT-80 °CH I T B s 20N 5 It & AT JT IR 2. 73 3 A
1.2 RNA $2EX. SCEE#IIE AN RNA U F

SR AN ISR I 2 AT, R AT A S DS R R AE R A IR A w] AT R S A . I A
KA N BETHRI 2 HEAS 2100 A9 7 HT A0 2 RNA A 1 400 B2 A0 52 8 vk o I 1% B b et e e
PRSI RNA 5280k SRR S B S 3 ng & RNA T SCE R & (N B 3 AN EME
). ] Hlumina HiSeq 4000 | 7 & 347 I FF
1.3 R

FASTq #% U IR A6 45 1 A Perl JIAS 547 A0 3 LA & B ds i B &, B04% GC & &, Q20 L
BT Q30 Lufsl . Iy IV B AR B B, BRAT I U8 S B BE T TR 2R . AN A A 2R HdE
JE R 4 PR A B VE B S 1 (hittps://github.com/Hengfu-Yin/CON_genome_data) ff: A 2 % JE K] 4. .
HTSeq v0.9.1 F T~ 1 # il 5 1) 45> 5 DR AR 52 80, 98 5 A0 6 DRI /) K B T H BB AN R R 1Y) PP A
TopHat v2.0.12 A= b iy s EiH of Le 203 e B 4 F o (R Cufflinks #4715 FPKM AN gk
KiK. il DESeq B FT-# %€ fi — T/ A % 57 R IL FE K (DEGs), F##| Benjamini
A1 Hochberg J5i2: 11+ 545 1% & L3 (false discovery rate, FDR)LA X Quawe (BRIEJG I P vale)o 158
DESeq R # 41 (1.18.0) *f 3 MEEHEAT %7 KIAHT, |loga(Fold Change)|=2 H. quaie < 0.05
FAEREA H DEGs 155 ¥ BRIME -
1.4 DEGs 1 KEGG @RI Th a8 E 52

Cluster Profler R # fF H T GO Ijfg & % 7 #r, H H = £ & il 5% # s =
(https://github.com/Hengfu-Yin/CON_genome_data)Xf DEGs #EAT I EEVERE, Quae < 0.05 FEFEAS
T GO Mifig i B ATk AR e . Bt KOBAS 2.0 #fE Xt KEGG & #2il 4T 04, DAL JF
(Arabidopsis thaliana) TAIR10 Jix A # 5 % DEGs #E47 U2 ¥ Blast Al & H2 30 ME R Fhi% quaie
HE SRR HT 20 (@R AT RHER], G KEGG B4 2 2 & & M BE A Quaie < 0.05, ¥
BRI UM 5. OmicShare Tools B M43k 47 36 K ik &= #4043 #7
1.5 gRT-PCR #3#f



18 FH Trizol 3G HURE i A S RNA, FFH NCBI Primer-BLAST fEZR AR i1 FE R MESI (R 1.
1 F] Power SYBR Green Master 7£ Roche Light Cycler 480 £4; L 47 qRT-PCR, NI R: 94°CHi
4k 2 min, 94°C 20's, 40 MMEHF, 58°C 20's, 72°C 20's. Lh CoEFlo FAYEMZE NS HIES, 24ct
TIEH T VRS AR E AR, SRERHEAT 3 IEME K .
% 1gRT-PCR 3|43

Table 1 qRT-PCR primers list

E~3N| EF SIS (5-3) S5 MF5 (53
Gene Forward primer sequence (5'-3") Reverse primer sequence (5'-3")
CoEFla CACGATCACTGGTACCTCACAG ACCCACCCAATGAAGGCAAG
SAD TACCTATCTGGGCGTGTGGA ATGGAACGGTGCGTACTTGT
KASIII CACCAGAGCGGGTCATTTCT TGATTGCACCTTCCCACCTC
PATE TGGAGCTGTTAGCACCACAG CCTGATGCTCCAACCCATGT
KAR GAGCTTCCATGGCTGCTTCT GCCGGTGATCGGAGAGAAAT
ACC CGGAGGTTTTGGATCAGCCT CCTGCCTTAGCAACCTCCAA
SDR GAAGGTACGGCCAACCAGAA GGGCCTGCACAAACCTCTAT

1.6 HIZF{=BE ARER LA AR 43 4
WIS 5% CHBUE 2 B WRBE RS/ BV ;5 mo/mb Bk -G g B R R IR/ A i Tk
(90~120°C) #i: 0.9% (JFifE A7) NaCl/ZKiEH -

S M AT I . TR . 83 0.5 mm L%, ARE 1 g BERR R B HREL
A, AN ANFR 100 ub CB+-ERE MR U ES, 5 mg/mL) , FINN 5% IR R ER/H BE AW 2 mL,
I 300 plo JH 55 280 T2 A R U R 0 B s By, % LiRIB &R R shiR s,
SR JE THE IR KB 95°C/KIE 1.5 h $2H; $2HUEE R EEUH A # I & =0, I 0.9% NaCl i 2
mL, FMIRE, F1mL ECkZEE, O (5000 r/min, 5min) 202, BCEET BRI H#E4T
SAETE ST SIS TAESME: FID S KA S TR IS, DB-FastFAME hii4E, it
FECRE 250°C, 43 iitth 20:1, KI2%iE & 260°C, i )iE 80°C, f&FF 0.5 min, LL 40°C/min
P THEZ 165°C, £R+F 1 min, LL4°C/min FFTHE 2 230°C, JRAEMIRE F4ERF 6 min. i/
R =(S1/S2) X N/M, S1-@ Ui S2- AR AL N-PArFHE; M-FEA & . FIAH SPSS 11.5
R R AT AR DR A HT

2 BZRE D
2.1 HREBEES

9 MNICIERANKE I I ANMEME ) W 1 S5 an Al ik — P kG grid vk, L4 416635122
AN e E O EYE, RS BRI $ 62495268300 bp, GC & EHISFIIME N 46.26%, Q20 F1 Q30
S8 LA 43930 9 96.81%F1 92.15% (K 2). ASFEIREAZ 8] /R AH R RE A E R, 3ANEREZ
[ R BN 0.994~0.9996 (B 1A) , FE 44 #1 (Principal Component Analysis, PCA) FH,
ANFEI I E S 2 W 2 i (B 1B) , A HdE Bon, T4 RvTE, A TRENa .

%2 BESERREST



Table 2 Transcriptome sequencing data quality and genome mapping

B dh T g 5 Bt T VI8 i A GC &# (%) Q20 LB (%) Q30 b (%)
Sample Clean Reads Clean bases (bp) 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 45.71 96.76 92.05
Em0814-1 45610422 6841563300 45.22 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
Jsean

Total 416635122 62495268300 46.26 96.81 92.15

A FEARZ T8 FREMH G BB R B: BEAZ IR 3 4 43
A: Heat map of Pearson correlation coefficient between samples; B: Principal component analysis between samples
1 MR8 E/REEXABAERER S 20

Fig. 1 Heat map of Pearson correlation coefficient and Principal Component Analysis between samples
2.2 ERFRIEERESH

| ] DESeq # At 73 #1 22 7 3 18 HL K (DEGs) & % 1, 73T 2 % M |log2 (Fold Change)| =2 H. quaie
< 0.05. =N ARFEKERWRA S, L3815 17772 4> DEGs, #£iX% DEGs 1, bk 3K
4 11006 /~(61.93%), FIFARIEMFEE A 6766 1~(38.07%), H rHaEA-m A L H K IA ) DEGs Hi &
BT R IHERIA K DEGs $i&, Jf H7E Em0707vsEm1003 ' DEGs # & £ (K 2A). 5 B E &R,
2R E 5 L3R4S 9625 /> DEGs, H H =AM LR 4 LA 1) DEGs 4 1302 4>, £ Em0707vsEm0814.
Em0707vsEm1003 1 Em0814vsEm1003 H 4~ b 4H 4547 1) DEGs 43 54 452 4~ 1652 4~ F1 676

(H 2B).



A: R =ARERE LR ECN ) DEGs #iE; B: 4EREEIRAENFMIIKE N IHIAH K DEGs iR A & B BUR A 1 DEGs
A: The number of DEGs that were up-regulated or down-regulated in the three seed kernel development stages; B: Venn diagram showing

DEGs overlapping in different seed kernel development stages or unique to each developmental stage
2 ERREERNBEMSH
Fig. 2 The number and distribution of differentially expressed genes

2.3 ERFTEEREN GO BEN

I Quatue < 0.05 i Ak, X =4 LI ILA ) DEGs M43~ ELE L5 47 ) DEGs #4T GO
(Gene Ontology) & %43 #1. = AN 4LIEAE F) 1302 /4~ DEGs #1, F:3K75 195 4> GO terms, HEH
B AR E R 20 5% GO terms BEAT 7M. SR EIR, AEMIRIFE Ty I E R AT 4 R AR
ARFEREACH I AR . A0 BE R 7y AL R L 40 B BE 22 W AR R R A AR A A A L 12 4
R R T S S R LB AN < i O N1 O N = NG i =g R e N DD
WS, s TORE R E SRR N . F R IE, ORI UDP RRE L s 1

SRWE O- Tk % B Wi iF A A0S R I 266 - 53 5 G R - 1 2- P2 AL I Vi P 25 A A Vs 1 7 T (T 3) o KT R AN L
BARA N DEGs #4T GO EHE T, EmO707vsEm0814 H 452 AR5 ) DEGs JL & 4 14
4~ GO terms, WHE 10 MWLM 4 70 ¥ Difg: Em0707vsEm1003 Ht 1652 MF A ) DEGs
EE 1N TIREF A GO terms, Ny 3-FAREEFEE-HE 3L 4 14 & A 1L JFLHF (nicotinamide adenine
dinucleotide phosphate oxidase, NADPH)#f 14 ; Em0814vsEm1003 H 676 M54 i DEGs St &4 1

17 4~ GO terms, 4% 10 MEWIL RN 7 70 T I RECER 3).



1o PAFERRUNIRE: 2. RRPIUEIRE: 3. MBS TR 4. AMREEZ R 5 WERBEIRE: 6. JRMLAUhE
P 7. FREEME RO 8: RWRAMERIIR: 9 FMEMRULIE: 10. ARBEAYEBRIIRE: 11 MW AREEAN AR
A 120 DA PAEY G RO 13 SRS 14 4IMBE LB G RO AE: 15: AHMUBEA SRR A, 16: HHA LAY
BESAZN, 17: 2HPRBERSTAEWEBOSRE: 18: di4Lsr Ko FAMERERR: 19: WERAREIER: 20. AERSHER: 21. s
GiN) 22: HRIAINEE: 23 A0ifRE: 24. R EENRERMEAEK: 25: FiAME: 26: H/MA: 27: FEWE: 28: Z0MISMIX: 29:DNA 41
SAEK: 30: HEAM-DNA ZE9: 31 doififl; 32: #%/MAk: 33: IRIEA S : 34: 404 E: 35: HWABHE: 36:MCM E&14;
37: JBLME AT RSy 38: BAMAEARIL: 39: MaIBEEHRREEIE: 40 FRREETE: ALUDP WAL, 42. ARpE O-2
WEE BTG s 43: SRAIE- 7 sr E MR- 12-F AL G 1 44:UDP WEIEHE R BIE 1L ; 4530 R 3-O- NI F AL MG L 46: )R LK FK O-p-D-
FEVEE SRS 47 AR TOKRE O-p-D-H ML BERG; 48 SAREREEE; 49: FHHERGNE, BB, 50. KEEARK
R R e 51 SNSRI, 520 R 3-O- MM ARG, 53 HBSINIEIEE (G TE: 54 IMIEX DNA 454 55: [T

ik sES: 56: MISXIXIRGE A 57 ML KL E; 58: FAILEEGENE

1: hemicellulose metabolic process; 2: xylan metabolic process; 3: cell wall macromolecule metabolic process; 4: cell wall polysaccharide
metabolic process; 5: secondary metabolic process; 6: phenylpropanoid metabolic process; 7: flavonoid biosynthetic process; 8:

phenylpropanoid biosynthetic process; 9: flavonoid metabolic process;10: xylan biosynthetic process; 11: plant-type cell wall
organization or biogenesis; 12: secondary metabolite biosynthetic process; 13: response to freezing; 14: cell wall polysaccharide biosynthetic
process; 15: cell wall organization or biogenesis; 16: plant-type cell wall organization; 17: cell wall macromolecule biosynthetic process; 18:
cellular component macromolecule biosynthetic process; 19: flavonol metabolic process;20: flavone metabolic process; 21: external
encapsulating structure; 22: plant-type cell wall; 23 cell wall; 24: monolayer-surrounded lipid storage body; 25: apoplast; 26: nuclear
nucleosome; 27: lipid droplet; 28: extracellular region; 29: DNA packaging complex; 30: protein-DNA complex; 31: central vacuole; 32:
nucleosome; 33: intrinsic component of membrane; 34: cell periphery; 35: plant-type vacuole; 36: MCM complex; 37: intrinsic component of
plasma membrane; 38: protein storage vacuole; 39: glucosyltransferase activity; 40: transferase activity; 41: UDP-glucosyltransferase
activity; 42: xylan O-acetyltransferase activity; 43: jasmonoyl-isoleucine-12-hydroxylase activity; 44: UDP-glycosyltransferase activity; 45:
flavonol 3-O-glucosyltransferase activity; 46: trans-zeatin O-beta-D-glucosyltransferase activity; 47: cis-zeatin O-beta-D-glucosyltransferase
activity; 48: oxidoreductase activity; 49: transferase activity, transferring glycosyl groups; 50: scopoletin glucosyltransferase activity; 51:
monooxygenase activity; 52: quercetin 3-O-glucosyltransferase activity; 53: ammonium transmembrane transporter activity; 54: transcription
regulatory region DNA binding; 55: tetrapyrrole binding; 56: regulatory region nucleic acid binding; 57: heme binding; 58: oxidoreductase
activity

M- =LA E DEGs AU R FE Ak 45 2

Fig. 3 Gene ontology classification of common DEGs in three comparison groups of seed kernel



% 3 BALLE4HE DEGs MEE A5 2

Table 3 Gene Ontology classification of DEGs in each comparison groups

FE i GO 27 GO %5 Pl EToN R HE q &
Sample GO Category GO number Terms description Number of genes q value
Ip; \,
G0:0050896 *J"%‘&’? 209 0.043 141 126
response to stimulus
1| iy 7 )
G0:0055046 RRBR T 2L 9 0.043 141 126
microgametogenesis
G0:0090358 3 GRBAHLROERR 4 0.043 141 126
positive regulation of tryptophan metabolic process
B R A PR O AR
G0:0022410  ERHRARETIE 2 0.043 141 126
circadian sleep/wake cycle process
BT R SR R
G0:0042745 o 2 0.043 141 126
circadian sleep/wake cycle
K7/ pow B FE S B 1

Biological process

Em0707vsEm0814

5 Dh i
Molecular function

G0:0042749 _ o 2
regulation of circadian sleep/wake cycle

B A 3R A R

G0:0045187 . o 2
regulation of circadian sleep/wake cycle
B AR A T S0 3
G0:0050802 2

circadian sleep/wake cycle

0 0 e A Wt I R () 1 R 4
G0:0033240 N _ ] ) 4
positive regulation of cellular amine metabolic process

2 if) R R A QI I R 1) TE R 4%
G0:0045764 » . . . . 4
positive regulation of cellular amino acid metabolic process

HaRE 4

G0:0016594 3
glycine binding
PREE T R 4 A
G0:0042165 . L 3
neurotransmitter binding
B £ Bl
G0:0033759 2

flavone synthase activity

Y -4 & AR EE S
G0:0034722 . o 3
v-glutamyl-peptidase activity

0.043 141 126

0.043 141 126

0.043 141 126

0.043 141 126

0.043 141 126

0.024 348 363

0.024 348 363

0.024 348 363

0.030 678 938



*3 (&)

/ T; F=19
Em0707vsEm1003 T
Molecular function
it AR
Biological process
EmO0814vsEm1003

T Uiee
Molecular Function

G0:0004316

G0:0009725

G0:0050896

G0:0009719

G0:0010033

G0:0006952

G0:0033993

G0:1901700

G0:0042221

G0:0048825

G0:0048366

G0:0016298

G0:0008477

G0:0038023

G0:0008782

G0:0008930

3-S5 T 5 - T 25k - 4k - B 11 34 J g (NADPH) vt

3-oxoacyl-acyl-carrier-protein reductase (NADPH) activity
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N T 5B DEGs Difig, #kik quawe (8 & SR L HEA T 20 HIE R 21T KEGG 41
HrVEE, LA Quaie < 0.05 1E N KEGG i #  # & S MBI . 45 RERW, X =/HiRALs
AN L AL 1 DEGs /M R, = AN JL [ ) DEGs H 5 % KEGG il i &
EEE, FERREMAEME R KNGEDE R PR ML m Y &l ¥
P 1 T I 014 2 40 4 B RN A 0 R AR U (B 4) o X AR AS LB 415 4T (1) DEGs #E4T KEGG 4
e R B, R4 Quae < 0.05 i iEd51EE, 7E Em0707vsEMO0814 F1 Em0814vsEm1003 440
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The size of the circle represents the number of genes, and the larger the circle, the more genes there are; The depth of color

indicates pathway enrichment, and the redder the color, the more significant the enrichment
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Fig. 4 KEGG pathway analysis of common DEGs in three stages
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The size of the circle represents the number of genes, and the larger the circle, the more genes there are; The depth of color
indicates pathway enrichment, and the redder the color, the more significant the enrichment
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Fig. 5 KEGG pathway analysis of DEGs in Em0707vSEm1003

2.5 BRBABRAIAHEERH) DEGs 534

i W R 25 0 FSGRT B 7 R A QU A % 70 730 47 10 S A 12 4> DEGs, it — B kB,
10 A DEGs g 2 M@ 3L, 24 DEGs MAEMIMARIMIHRA . 12 4> DEGs th, 4 A3k
[K 2 i NADPH {4 i 11 % if 5 i (NADPH-dependent aldehyde reductase, ALR1. ALR2.
ALR3.ALR4); H 4 8 MK 7 4t 3-5A A BEHE-ACP &1 3 (3-oxoacyl-ACP synthase3,
KASIII). %5 %% i S (Short-chain dehydrogenase, SDR). & 4l A /K& 8 1 (Enoyl-CoA
hydratase, ECH). 29-fii fig it - ACP-2 11 F1iff (*9-stearoyl- ACP -desaturase, SAD). F7 A ik %
AR B BE B (Palmitoyl-acyl carrier protein thioesterase, PATE). [ ft-ACP if J5 i
(ketoacyl-ACP reductase, KAR) . 3- M /i Fif: 4 s A T fi# 1§ 2(3-ketoacyl-CoA thiolase 2, KAT2)
M2 B4 g A RALEF IR IE# 52 B (acetyl-coenzyme A carboxylase carboxyl transferase,
ACC). X} 12 /> DEGs #47 K iArHr# #, KAR. ALR1. SDR Fl ALR3 4 ~J: K (1) K ik &
Jo BETHE TR, AR 8 AR AR B RIAE BT (K 6).
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Fig. 6 Expression network of DEGs related to fatty acid metabolism in three different stages of seed kernels
2.6 FERUAEIER qRT-PCR iE

N T kB0 IR 2 SR R M {3 P S R 0 B S R A i RE 30U B (Real -time

quantitative reverse transcription-PCR, qRT-PCR) /3 #fr# St 41 45 5 b % 52 ) DEGs. %8

e TR AR i R IA B IZWI TH i) 4 > DEGs MIERIAE L LTIE FHI 2 4> DEGs #E4T

gRT-PCR 730 #fr, 45K W], qRT-PCR HIfEsx2irh 6 1~ DEGs Kiks & R i H A —F

(B 7), [FB QRT-PCR % 536 40 22 53 45 BOME O M 0 2 B 35 A ¢ (R?=0.8412) (& 8)
T SR LE W e R 4 BT
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Fig. 7 Relative expression analysis of six DEGs in fatty acid metabolism

[E 8 qRT-PCR K AEREM K4 24
Fig. 8 Correlation analysis of qRT-PCR and transcriptome
2.7 MEMIC S MEMAEMERE ST
T AP A= i ORI, 3 AN 2 i i 43 D 31.29 mgl/g. 188.06 mg/g A1 307.69 mg/g, % M
BEERM IR & B WG N (R 4) 3 — 3% = A5 I 3100 3 o5 Pl A A A AT g i MR A
SR 7 RIEIIR . AR SR, R AR B R4 23 A2 F A TR 2 (C18:1n-9¢, 81.67%)-
MO FAZE A BR (C16:0, 9.23%) . 22 AN A () WV Jih1 2 (C 18:2n-6¢, 6.44%)FI1HE fI5 2 (C18:0, 1.88%), H: At Fr
A BT EE I /N T 1% Bl AT K 5 C18:0 7 & 1 1.09% 4 i1 % 1.88%, C18:1n-9c Hi 59.94%
HR T 81.67%, H AR AN & & 5 R K E I 2 ROE (R 4).
R4 =N A EREAZEMICSHE R S AERERE 7 L5
Table 4 Oil content and proportion of various fatty acid components in Camellia oleifera kernels during

three developmental stages

SR (molg) ARNIRRALS (%) Em0707 Em0814 Em1003
Fatty acid components (%) and oil content (mg/g)
Sl

31.29 +6.04 188.06 +14.36 307.69 £9.24
Oil content

kR (C16:0) 19.16 +1.38 13.18 +1.08 9.23 +0.12



Palmitic acid (C16:0)
KRR (C16:1)

0.32 +0.07 0.14 +0.04 0.12 +0.03
Palmitoleic acid (C16:1)
fifi Jl5 2 (C18:0)

1.09 +0.13 1.47 +£0.32 1.88 +0.08
Stearic acid (C18:0)
i % (C18:1n-9¢)

59.94 +1.39 71.72 £1.56 81.67 +1.39
Oleic acid (C18:1n-9c)
IV 7 % (C'18:2n-6¢)

16.24 +1.53 12.45 +1.58 6.44 +0.28
Linoleic acid (C18:2n-6c)
o~ R 18 (C18:3n-3)

2.33+0.20 0.71 +0.12 0.34 +0.11
a-linolenic acid (C18:3n-3)
164 7 2 (C20:1)

0.92 +0.19 0.33 +0.07 0.32 +0.07

Cis-11-Eicosenoicacid (C20:1)
2.8 BERAERISIHEX DEGs RixE . BMEFZIEAHERLE S LLHIFE X247

it g R AR A 2 DEGs 34 f 25 Jh1 201 4% AR M7 R 4123 L A5 3R 47 K Sk o0 AT 2 1
i SR R A B SR 105 R . C18:0 A1 C18:1n9¢ 2 IEHI K, SIHAMEHIERA /) 2 it
5%, H i ACC. KASIII. ECH. SAD. PATE Al KAT2 3 [A 5 &y & 52 2 35 1EAH S,
H2% Z %0 %9 0.993. 0.983. 0.950. 0.917. 0.917 1 0.917, ACC. KASIII. PATE. SAD
M KAT2 ZE[H 5 C18:1n9c B & FIEAR: MR E %7y 0.933, 0.917. 0.917. 0.900
#10.900; PATE (FHX %%7-0.967) . ACC (AHX %#(-0.950) . KASIII (fH% % %1-0.917)
A KAT2 (FHK % 41-0.917) K5 C16:0 2% 2 A CE (B 9) .

A BEASRA TR ERE 0 A E i, ARFR AR Rk &, TARIdRAR P>0.05, *%/R 0.01 <P <0.05, **%/K 0.001<P
<0.01, ***%/K P <0.001
A: The horizontal axis represents the fatty acid composition and oil content, and the vertical axis represents gene expression.
Unmarked represents P > 0.05, * represents 0.01 < P < 0.05, ** represents 0.001 < P < 0.01, and ** represents P < 0.001

9 MEMIASAEL U DEGs RiAE . R MEMABEMIRESBXMN
Fig. 9 Correlation between gene expression, oil content, and fatty acid composition in Camellia oleifera

seed kernel
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W 5 2B, X4 DEGs & Mg 2 E ARG AR B, =2IRIIR & R
RUBEE AR EA, 257 DRMBARLEEN SN ERLE LR, EiHRE
Wik —HEZBRNEY, (ERRAERBFWIE KR B AR B EY S &
TRIRTE pl b i 7 E A DS,

R 7% s DR 2L 50 £ A AT, X e 5% S DR DR 1 R B A% 2 R LA 4R S e,
Fi IR NSk B R 2 B R AR AE IR R, ACC A A i T - R 11 762 463 T8 412 338 R Oy 2 0 3 I 179
AR, AR IL, BEEMMAFMRIRE , ACC R 1Rk & A& i =2 AR E i Bt
H ACC R FiLEEMAEME R EF LA, KU ACC W& M 550111 & i & il 2 3%
ARG, ASEHE A b BE AR B Fe 5 R (2324, i 5 ACC B PRI 7E 40 g A1 R 5%
PRI, TLAVRE R R IR A 73 v & LB AR R vy 14%, T1 AR 268 BRI JRR 5 b 1 75 v
BN T 8%, fhubHEN, ACC [N LRI REGS (L kAR DT IR 0 & A, AR
WP B R, T I % R R I A T RE e 0 R A, AN 3R AR v
BRI A, ACC AL LIRS A A2 BN R FLE-ACP, SRS ERFE-ACP &
Bty (KAS) M -ACP &Rl (KAR) ]~ A pife T BE-ACP #1 NADP*, KASIII fit
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Pra&], KAT2 R 5 & s C18:1 B B3 1EMHK, § C16:0 £ & M5, % KAT2
FER T RERT 702 5 G B AR . Ak, SAD A2 I8 R rh AV AN 32 ) e B 2 1 A g
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it 5 HAMAC R4 F ¢, Bl =E5(Triacylglycerol, TAG) & ik i& 1% ) 54 3L ] DGATL.
DGAT2. PDATL. FAD2 1 FAD3 Z5 T kAl Rl 2P 5 i 2 R R P18 g %
H ) AP2 Al C2H2 B3 Hh ) NAC13 Al SCL31 # 35% PH] 1 & &5 il 12 1) 1F [/ Y 5 [A] 112871,

AH TR A KGR WA AT S 00T, £ KEGG i g 3 12
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