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Abstract; CcFAD2 gene from Camellia chekiangoleosa Hu was cloned based on its transcriptome data.
The full-length of CcFAD2 gene is 1 482 bp, and the length of open reading frame is 1 149 bp, which
encodes 383 amino acids. The theoretical relative molecular mass of CcFAD2 protein is 44 240 and its
theoretical isoelectric point is pl 8.43. It has 4 transmembrane domains and no signal peptide, and its
subcellular localization is in the endoplasmic reticulum membrane. The secondary structure of CcFAD2
protein includes 44.39% of a-helix, 11.49% of extended strand, 3.92% of B-turn, and 40.21% of
random coil. The amino acid sequence encoded by CcFAD2 gene has 3 conservative histidine clusters,
which are HECGHH, HRRHH, and HVAHH, respectively. The homology alignment and phylogenetic
tree analysis results show that CcFAD2 protein from C. chekiangoleosa is highly conserved with FAD2
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proteins from other oil plants, and C. chekiangoleosa and Camellia oleifera Abel. are clustered into one
subgroup first, and then clustered into one group with Olea europaea Linn., which is evidently different
from herbaceous oil plants. The real-time fluorescence quantitative PCR result shows that CcFAD2 gene is
expressed throughout the development process of kernel, in which, its relative expression is significantly
higher in July 14 (early development stage of kernel) than that in other stages. With the development of
C. chekiangoleosa kernel, relative content of oleic acid in kernel is the lowest in early development stage
of kernel and maintains at a relatively high level later, while relative content of linoleic acid is the highest
in early development stage of kernel and maintains at a relatively low level later. It is suggested that
during the development process of C. chekiangoleosa kernel, the variation tendency of relative expression
of CcFAD?2 gene is consistent with that of relative content of linoleic acid, indicating that this gene may
have a regulatory function in the development process of C. chekiangoleosa kernel.
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TASSER ( http: // zhanglab. cemb. med. umich. edu/I -
TASSER) Tl 26 4 5 (19 =0 454, ] ClustalX2 #F
T2 IR T 5 0 R PR F T {1 MEGA 5.0 HH i
ABHIEA AR GEIEAM (T Wolf PSORT (hitps: //
wolfpsort.hge.jp/ ) P SV 240 Jfd 2 457

1.2.3 AR RZSH  RAFEMRZICER PCR
(qRT-PCR) Z0#fF FAD2 S RAEWITLLIN A KA R T
6 By B i ik 22 5. qRT - PCR 2% /il SYBR®
Premix Ex TaqTM DN(EAEYTRE(KE)ARAHA ),
TE ABI 7500 Real—time PCR System ( 32[E ABI /A H])
e, NS RN R a—tubulin FEN | BAFES 3 IRE
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Table 1 Primers used for real-time fluorescence quantitative PCR

ERBIYITFE(5—3") R m51F35(5'—3")
Sequence of forward Sequence of reverse
primer (5'—3") primer (5'—3")

a—tubulin  GTTCCTGGTGGTGATCTT  CTCCTTCCATACCCT
FAD2 TGACACAGTCGGTCTCGT GAACATTAGGTATAGCGG

N

Gene

124 HaRBRATERMFEHRESSNE &
I8 GB/T 14488.1—2008 15 1 , 2R 2R [C 4R Bk 41
ICHT VT LT L AR kT i I 000 2 g I 1R A i, = 1R
GB 5009.168—2016 1) J5 X5 FF I AE h 2E 17 H R4k
27 Zhong %" 175, i GC2010-Plus A1
WA (H A B EA R AT R, 3% 454« Elite -
WAX 3% 4 (30 mx 0.25 mm x 0.25 pm, &
PerkinElmer /A ] ) , #EFE TR EE 220 °C ; FID A& %%
e I ZRELEE 280 °C, AW 1.0 mL « min™", /3 L
30 : 1, FHEBT . PIHEE 150 C, f%F 2 min;
10 °C - min”' FHEE 260 °C ,f£FF 10 min, #Eid 55
1 B2 WS VR S kR ME S (10 mg - mL™', CDAB -
083811AMP , [ 1223 S B e A3 BR A w] ) %o L
SR R SR, R R UG T AU — k3R ST
PR RN R ARG B i, RRZEL S 3 IRE R, R
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21 EETRERFIISH

R T VI 2T 1L 255 4 K 5 o A1 85040 B vh i e oy
FAD2 B 038 43 e 505 Bt 519, 5 15 2] /Y
CcFAD2 JER (5555 KC342951) 4K 1 482 bp (K
1), PR EHER R 1 149 bp, Gwht 383 DN IEMR ,
S'UTR (AEEAF X)) F1 3" UTR KB4 54 141 F1 189
bp (&l 2) ., BLASTn X455 IR : CcFAD2 BEK 5 i
2% CoFAD2 3N (B35 1Q739518) AL e 5

35 98% ., CcFAD2 K X % 11 i = 56 1R ¥ 91 7E 105 ~
110 141~ 145 F1 315~319 (i A 3 MRS R ETR
# 439 HECGHH (HRRHH Hl HVAHH

M 1

4500 bp
3000 bp
2000 bp

1 200 bp
800 bp

500 bp

200 bp

M: DNA #5iC DNA marker; 1: CcFAD2 JE[H CeFAD2 gene.

B 1 #TLWZE CcFAD2 EE R PCR ¥ 1 B ik
Fig. 1 PCR amplification pattern of CcFAD2 gene from Camellia
chekiangoleosa Hu

GAAACTCGTACTCTCTCTCCTCAAAATCTCTATACATATAGAGAGAGAAAG
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TRIL AT ARG ST ATG FZ %S F TGA The underlines show initiation codon ATG and termination codon TGA, respectively; J5HER £ 5T 1

AGAGATAGAAAGAGAGAGACAGAGAGAGAGGGGTCTAAMATCGCAGGAGG TGAAGGAACTCGAAGAMCTTTTCTTTCAGGTTAGTGAACA
ATGGGTGCAGGTCGCCGAATGTCTGTTCCTCCTGAGGGAMAGAAGTCAGACCGTGATGTCATCCGGUGAGTTCCTTACTCAAAMCCTCCA
W G A G GRMNSVPPETGETE K SDRTDVTIRERYPTSEKTFPP
TTCACAGTTGGCGAGATCAAGAAGGCCATACCACCCCATTGTTTTCGTCGATCTGTTCTCCACTCATTCTCCTACGTTGTTTATGACTTG
F TV GETIEKTZ K &AIPPHTCTFTE RIRSTYTLUHSTFTZSTYVV Y DL
ATCATAGCCTTCCTGTTCTACTATCTCGCCACCAATTACATCCACCTCCTTCCTCAGCCTCTCTCGTACCTTGCCTGGCTGGTTTACTGG

HLLP Q@PL S YL & WLV YT W
ATCTGTCAAGGTTGTGTCCTAACCGGTGTTTGGGTCGTAGCCCATGAGTGTGGCCATCATGCCTTCAGTGACTACCAATGGCTTGATGAC
I Q@ G CVLTGUYV WV YV AHETCGHHATF SDTYQWL DD
ACAGTCGGTCTTGTCCTTCACTCTGCTCTCCTTGTTCCTTACTTCICT TGGARAT ATAGCCATCGCCGCCACCATTCCAACACGGCTTCT
T ¥V 6 L Vv L HS ALULVPTYF S WETYS[HEZRTHHSUNT A S
CTAGAGCGTGATGAGGTGTTTGTTCCCAAACTTAAGTCCAGCATTGGATGGTATTCCAAATATCTTAACAACCCACCTGGCCGAATTCTC

v G W Y S K YL NDNZPEPGRTIL
ACAGTCATCATCACACTGACTCTAGGCTGGCCGCTATACCTAATGTTCAACGTTTCGGGCCGACATTATGATCGTTTTGCATGCCACTAT
T v I I TLTULTGUWPILTYTLMNTFINTYVSOGRUHTYUDTZRTFEFATCH Y
GACCCTTATGGCCCTATTTACTCAGATCGCGAGCGCCTTCAMMTCTACCTCTCTGATGCTGGTGTTCTTGGAGTTAGTTATGTGCTTTAT
@ I Y L S D AG VY LGV S Y V L Y
CGGTTTGCACTAGTAAAAGGACTAGCTTGGGTACTCTGTCTTTATGGCGGTCCTCTTCTCATCGTGAATGGGTTTCTTGTGCTGATCACG
R F &L V K 6L &WVLCLTYSGGPTULTLTIVNGTFTLVLIT
TGGTTGCAGCACACTCACCCTGCATTGCCACACTACGATTCATCTGAGTGGGACTGGTTGAGAGGAGCTCTAGCTACATGTGACCGAGAT
@ HTHP ALZPHTYUDSSEM®WTD®WILTI RTGA ALATTCTDT RTD
TATGGAATTCTAAMCAAGGTATTCCATAATATCACTGATACTCATGTAGCCCACCATTTGTTCTCAACAATGCCACATTACCATGCAATG
T D T[HV & HH L F S T X P H Y H & N
GAAGCCACAAAAGCAATAAAGCCGATTTTGGGAGATTATTATCAGTGIGATGGGACTCCGGTTTTGAGGGCAATATGGAGGGAAGCAAMG
L 6D Y Y Q@ CDGTUPV¥LEUATIW®WT RE AEK
GAGTGCATTTATGTTGAGAATGACGAAAGTGACCAAACCAAAGGTGTTTTCTGGTACAAAAACAAGCTTTGAATGGCGGAAGAAATTGCA
¥ VE NDE S DQTZE EKGVFW®WYEKNEL
GGCGGGGAAGTTTTGGTTTCT TG TTAGGGACT AMACTCCCATTTCCTGGTAAMAGTTAGGTTGTTTTTGTTGTTTTTGTACTGAATCTCT
AATTTTAGATTAATTATTTTTGTTGTTCACTACATGCTTGGAACATTGCAAACTGGTGAAGTTTGAGAGAAAAAAAAAAAA

2] % FR7% The boxes show conservative histidine clusters.

B2 ¥NILAWLZE CcFAD2 BEMZERF IR ERBHEERFT

Fig. 2 Nucleotide sequence of CcFAD2 gene from Camellia chekiangol,
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PEMELEA I (] 3) , 43S T 55~77 .82~ 104 178 ~
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Hu and its encoding amino acid sequence
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B3 HHIL % CcFAD2 R R EEEF 5B REAE
Fig. 3 Transmembrane domain of amino acid sequence encoded by
CcFAD?2 gene from Camellia chekiangol. Hu
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% FAD2 % Ii‘ E@%%Eﬂ}?ﬁ”ﬁ?‘j—:m};ﬂ/ﬂ%ﬂ‘ lﬁ ’ ﬂjﬁ Fig. 4 Tertiary structure of CcFAD2 protein from

TE3 ANMRSF AL IR . R PE e X 25 5, HEBR S 01 chekiangoleosa Hu
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Je: WRIKH Jatropha curcas Linn.; VE: A Vernicia fordii (Hemsl.) Airy Shaw; Re: BEFR Ricinus communis Linn. ; Lu: WK Linum usitatissimum Linn. ;
Gm: K Glycine max (Linn.) Merr.; Si: ZJ#k Sesamum indicum Linn.; Cc: $i{TZLILZE Camellia chekiangoleosa Hu; Co: 2% Camellia oleifera Abel. ;

Oe: MBI Olea europaea Linn. T XIZ 7R RSFRILLATRFE The underlines show conservative histidine clusters.

B s BETEERFIIMILLZE CcFAD2 EB5HM 8 Tl &Y FAD2 & QK EIRELE 33
Fig. 5 Homologous alignment on CcFAD2 protein from Camellia cheki l Hu with FAD2 proteins from

(-3

other eight oil plants based on amino acid sequence




6 L7/ S I A

5529 %

8 FIEEUTITATILZE CeFAD2 1 5 HoAth 8 Fhkl
Y FAD2 A KRGtk (K 6) , 45 58 R . #i
TLELILZR CeFAD2 FEH 5325 CoFAD2 FH (&% 5

JcFAD2
V{FAD2
RcFAD2

LuFAD2
GmFAD2
SiFAD2
OeFAD2
— CoFAD2
0.02 L CcFAD2
B AR B
Genetic distance

Je: WKIKH Jatropha curcas Linn.; VE: M| Vernicia fordii (Hemsl.) Airy
Shaw; Re: BERE Ricinus communis Linn.; Lu: W BE Linum usitatissimum
Linn.; Gm: K% Glycine max (Linn.) Merr.; Si: 28k Sesamum indicum
Linn.; Ce: WTLLILZE Camellia chekiangoleosa Hu; Co: WS Camellia
oleifera Abel.; Oe: JMHIME Olea europaca Linn.

E6 ETEEMBFIIMILILE CFAD2 EH5HM 8 MilAlEY
FAD2 ZEAM R G LR

Fig. 6 Phylogenetic tree of CcFAD2 protein from Camellia
chekiangoleosa Hu with FAD2 proteins from other eight oil plants
based on amino acid sequence
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RILH

WL Z0 Il 2% R A7 & 2ok 78 b i 07 R & 1 K
CcFAD2 FENZRIR LI 7, S5 R Wow . & #1401
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Fig. 7 Analyses on fatty acid content and expression of CcFAD2 gene during kernel development process of Camellia chekiangoleosa Hu
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