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Abstract: 3-Hydroxyacyl-CoA dehydratase (HCD) is a kind of protein that is the dehydrateion of the 3-hy-
droxyacyl-CoA to an enoyl-CoA. In this paper, a full-length cDNA of 3-hydroxyacyl-CoA dehydratase in Ca-
mellia oleifera ‘Huashuo’ seeds was cloned using reverse transcription PCR (RT-PCR), RACE technique, and
basing’ transcriptome and expression profiling database of C. oleifera seed. The full length cDNA was 1 145
bp, and the gene was named CoHCD (GenBank No. KJ910336). The sequence had an open reading frame of
666 bp, encoding 221 amino acids rich in hydrophobic residues (48.9%), showing a hydrophilic protein. Se-
quence analysis showed that molecular mass of the CoHCD protein was 25.2 kDa with a theoretical pl of 9.4.
CoHCD had four transmembrane domains and contained a protein tyrosine phosphatase motif “HGXXGXXRS”
that was common to the PTPLA gene families. The expression vectors of CoHCD were constructed successful-
ly, and the BL21(DE3) bacteria harboring the pET30a-CoHCD was induced to express the about 25 kDa target
protein. The relative expression abundance of CoHCD at 5 different developmental stages of seed were ana-
lyzed using RT-PCR. The CoHCD gene expression was up-regulated during the seed developmental stages (with
the highest point occurring in middle September and high-efficiency expression in August to October), which
was consistent with the accumulation of the lipid synthesis of C. oleifera seeds.
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tant Chemically. Trans Start' Fast Pfu DNA Poly-
merase. 100 bp DNA Plus Ladderfl 45 A 5 A5 %) 4
TR EARHE. pMDIS-TFKiZi{k. Total RNA Pu-
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RACE. 5'RACEX5Fermentasi®ifl) &t B 4.
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BLASTLUX &, HRAEHA & B S HCD¥ 5 41
AR P8, St 51 (R D), R HHRACE
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Table 1 Primer sequence and function of CoHCD genes

Gl EZ s SIFHI5"—3") T./C &
FO GTCACAGCGACACTGCCACAAATAA 59.6 LSl
RO GTCACAGCGACACTGCCACAAATAA 61.1 Ik

3' GSP-F ATTACTTCTATGCTGCAATTCTTGTCCTT 58.3 3' RACEH 1
AUAP GGCCACGCGTCGACTAGTAC 3K 3 7 )
5' GSP-R GGCAATATAAATTAGACCAACTTCACT 56.3 5'RACEH 1
UPM Long CTAATACGACTCACTATAGGGCAAGCAG- 5" R i 5 4]

TGGTATCAACGCAGAGT

UPM Short CTAATACGACTCACTATAGGGC
CDS-F TCTCTACTTATTCAAATCCCCA 52.5 XIS
CDS-R AGATGTCGGACTGATACTTAG 53.9 cDNAY" 1

I 18 4% 55 41 17 51 FMIRACE Y PCR [ R A & (25
uL): 2xEasyTaq PCR SuperMix 12.5 uL. F (8%
UPM) 1.0 uL. R (5{AUAP) 1.0 uL. H.5EcDNA 0.5
pL. ddH,0 10.0 pL. 43 E K4 K PCR KB AA F
(50 pL): 5'xTrans Start Fast Pfu Buffer (Mg’" plus)
10.0 uL. 2.5 mmol-L" dNTPs 5.0 L. Trans Start
Fast Pfu DNA Polymerase 1.0 uL. F 1.0 uL. R 1.0
uL. FfECDNA 1.0 uL. ddH,0 31.0 pL.
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MEGA 4.1. GENDOC. ProtParam., Signal P
4.1, TargetP 1.1 Server. ProtScale. Mobyle por-
tal. InterProScan. SOPMAFIPredictprotein Serve
&, TR S A B R A B BT R S T RE .
5 CoHCDERE W ixiE
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EcoRIBFYINL 1), FIE51#R: 5 CCCAAGCTTC-
TACTCCCTCTTTGATTTTGAG 3’ (FRIZ 4N
Hind WIEGYIAL 1), FAZRIE B FIESIY5 %R
5 ERUESI AR, B 9666 bp. AR [F
PE T FIAR SF Xk, 14 2 T 844 BT 75 1 57
5| YjattB1-F: 5' ggggacaagtttgtacaaaaaagcag-
gcttcAGCCTCTTCTCCTCGCTCAATC 3'; attB2-R:
5" ggggaccactttgtacaagaaagetgggts AACTTCACTG-
GTGATGCCGCTA 3', /N5 43 +& Gateway [ 4z 3k
FF 31, AR UCR FIBP S SR N T T34 FILR 2 WA
T W Invitrogen Gateway 7] & 15 BH
H), K320 bp. PCR. (R, TEfE. HliiR
JiRL S Alifl S A Ak, SR FH R PCRANIN 7 6 Foh g i
U e BHPE TR
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MRNA, FHERAMr TR E . A R
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A XS Rk &, BB PATEE RN Bt
5% 5 HqF: 5 GCCGCCGTTTTGGAGATACT
3'FlgR: 5 CAAGTATGTGAGTCCGAGTC 3', 14
KJE 141 bp, iEHUR A N 2 EE K GAPDH (T %
2012)F AR SEHG 1) N S R, TG 1R K ABE RS S B 1
X, qPCRJ V4K £ 2 I TaKaRaifk 7115 B 45, #4
TEIRFEFE N95 CHIARPE30 s, 95 CAES s, 55 C
1B k30 s, HL3975FK, K HIBio-Rad CFX Manager#k
PEREAT SR BRI . RIS, RECE EEL2E
RT-PCR, 4 N 25 R AR S 38 R 1) 51 10k BE LA D21
(1) LA E [ — AN gEAT I 1S, S S AR 2R A
LR R _L, P35 202 % 10 3 1 B ok Fig m Sk A )
Sk S B B I BE ] (1) Rk KPR A

oA
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1 REIRHERZ M FREASRNARE
A S RNA 28SH118S T 2% 1 A ol AL
(1), HEAT R &5 2R W 4,60/ A 5o I EEZR N 1.8~2.0,
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)5 B A R A I SERT-PCREZG (R
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Fig.1 Total RNA extracted from C. oleifera seeds
at different developmental stages

2 CoHCDER LK DNAWRESEMERFENT

WITRACEH AR, $R13F4 K N1 145 bpi) H )
F B (4 5% 531 bp, 3 RACE 388 bp, 5’
RACE 690 bp) (E12), % i1 NATG, 2 11% 5
FNTAG, 5 UTRAI3 UTRAY 5 207H1272 bp, 4
1EZ05 ¥ J5 B Poly AR L (KI3) . FFI I 12 4E 666
bp (208~873), G221 NA IR, 4 F & H25.2
kDa, pIH g {E }9.4, BIAEBE &M N iZE AWM HN
Bl . 547 BT R (Asp+Glu) B 13, 4 IF HL A
5%%(Arg+Lys)§ﬁ[20, 737 NC5H 515N g5 Os69Ss,
AFEREAN) 509, | T A A TR CEH, ¥
AN A B KIS BON-1.789F2.789, H ik 5%
K5 RN IR R KL 1148.9%, SRk E A (K
4-A), HA 4 LI B I X (VP 43 8 1 500),
I3 A AR ) P I 13~3 1TF1134~16247 28 25 R (1) 15
DX, B B PN A4 102~122F1179~20017 % 5 R
PEREIX (K14-B) o SR [FIVR Eo Xt R R, 75 B 1R
JF B 12047 A A5 AEAE A AL T 8 1 o I 1R Tl 1R
AL 7 (E5). RGUHHL BT 45 R K W], CoHCD
% (Vitis vinifera)F1E R ¥ (Populus trichocarpa)
HCD[RIR R (56 208 R i, 15— ¢
F(E6). E AR SRR TNET) EoR, algiE
JEIMASHCD EZL 45 M o, ol e 45 14 958.82%,
BT B N 14.93%, BFE 1 N4.52%F1 TE KL 3 #h A
21.72%.
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K2 CoHCD3E K cDNA ) b
Fig.2 Cloning of cDNA in CoHCD
M: 100 bp plus DNA ladder; A: #5475 53; B: 3' RACEY #; C: 5' RACEY #; D: &Ky 1.

1 ACATGGGGGTTGGAAGTTGAGACAATAATGAGAGAGTTGGGAGAGAGAAGCAAGTAAGCAAAACGGAAGTGGTTGATCGGCTCACCTACATCAATT
TATTATTTATGGCTCCCATTTGATTTTCTCTCTACTTATTCAAATCCCCAATCTCTCTCTCTCTCTCTCTCTCTCTCCAACTCTGAAACTCACTCAGATCA

GGTCTCTCTA

208 ATGGCGAGTTTTCTATCACTTGTAAGACGTACCTACCTCACCATCTACAATTGGACCGTCTTCGTCGGCTGGTTCCAAGTGCTTTATCTT

M ASFLSLVRRTYLT

YNWTVFVGWTFQVLYTL

298 GCTTTGAAAACTCTCATGGAGTCGGGCCATGAACATGTCTACGACGCTGTTGAAAAGCCTCTTCTCCTCGCTCAATCCGCCGCCGTTTTG

ALK TLMESGHEHVYDAVEZKPLLTLAQSAAVL

388 GAGATACTTCATGGTCTAGTAGGTTTGGTAAGATCTCCAGTCACAGCGACACTGCCACAAATAAGTTCAAGGTTGTATGTAACCTGGGGC

EILHGLVGLVRSPVTATLPQISSRLYVTWSG

478 ATCTTGTGGAGTTTTCCTGAGACTCGGACTCACATACTTGTTAGCTCATTGGTCATAAGCTGGTCTATCACAGAGATTATTCGTTATTCT

I L wWSFPETRTHILVSSLVISWSITETILITIRYS

568 TTCTTTGGCACAAAGGAAGCTCTTGGCTCTGCACCGTCCGGGCTCATGTGGCTCAGGTATAGCACCTTTTTACTGCTGTATCCTAGCGGC

FFGTZKEALGSAPSGLMWILRYSTTFLTLTLYZ®PSSG

658 ATCACCAGTGAAGTTGGTCTAATTTATATTGCCATGCCTTACATCAAGGAATCAGAGAAATATTGTGTACGGATGCCTAACAAATGGAAT

I TSEVGLIYIAMPY

K ESEKYCVRMPNIK WN

748 CTCTCATTTGATTACTTCTATGCTGCAATTCTTGTCCTTGGAATCTATGTCCCAGGTAGCCCTCACATGTACACATACATGCTTGGACAA

LSFDYTFYAAILVLSG

838 AGGAAGAAAGCTCTCTCAAAATCAAAGAGGGAGTAG

R K K ALSZKSZKRE *

Y VPGSPHMYTYMLGAQ

874 AATGGGCATTTTAAGAAGTTTTAAACCCATTGTTTATCAGATTTTTGATTTTGTTAGCTAAGTATCAGTCCGACATCTCTGGTTCCTTTTATTTAAGTT

TTTATTTGGTTAAAACATATTATTTTGTGCTTTGAGTATTATATACAAAAACTTTTTTGGGTGTGCCAAAAAAATTCAAGGCGAAGTTGATCAAAATAGG

GGGGGAAAATGACGACTAAATGCACAAGGCGTTCGACAAGCCTTTAAGGTTGGGTCAAAAAAAAAAAAAAAAA

K3 CoHCDAE: R )4 K cDNAF #1 K &SR 75
Fig.3 Full length of CoHCD cDNA sequence and its deduced amino acid sequence
CDNAXL N R A3 i) Fm AU s i 1 M2 LR35 T, YRR R Poly A g, H N R FRIRCDS, *FoR il

SRR IR EA . FAL R AT P84T 3256
ABL21(DE3), 15 F K NGV3101, 15 F # ALBA4404,
Hl % TR . HEI8-A~Fu] %1, ¥ LLE 31468
21700 bp sk, X ERTIHAM &5 R — 2, Ui IR
IR MRy T pET30a-CoHCD JF 1% 2% ik 244 F1

pEGAD-CoHCDE K IA# A4, H5 i\
TIE BRI . h EI8-G~ IR A, YT LLE F
1268 (19249320 bp4&its, IXER UG 25 51—k, Ul
B IRATT A M bk 22 T pJawoh18-CoHC D41 # 44
HE i N T 15 E AL AFHLBA4404 7,
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Fig.4 Hydrophobicity and transmembrane domain prediction of HCD in C. oleifera
A KPR B #5 HE DX H .

4 CoHCDERAEMR#Z%FRIE

FEAN A S AR, & AR IETE DL(E9) R B,
AHEC T AN 35 S 700 0 = 0k, 35 e LR kE —
ZIEMTI . A>T Z°R25 kDalt) 445, H G [A]
K, H S B nER, X5 e HCD
Iy FRAH— 2, 1B 25 pET30a-CoHCD 5 41 Jifi ki
ERHBE AR T RIE.

5 FE#F%& BrTEICoHCDE E R FRIEIFED T

25 B AN SN g EPCRE W, Yl 45 i Fh 1
TEARR R B M B CoHCDHE R 46 23A(1E10), I
H CoHCDIW IR Rk & 21 nkass, 6. 7TH 4
FIEEEAK, MES. 9. 10 MR FrhEEE
FROGH 5 v, 35 9 S 3 i O R AT 7 AR
F— (G HF2E2014), BI6. 7H 4 A 51l
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1-HCD X2
2-HCD 31
3-~HCD": 31
4-HCD : A "T!LPRL{L“I{NW G 5 31
5-HCD : LERRLY LT IYNIWYV : 23
6-HCD E i §
7-HCD 85
§-HCD 31
ma rr yL yn vf gw v
L=HED: 117
2-HCD : 117
3-HCD 117
4-HCD 117
5-HCD : : 105
6-HCD : o5 y ] CLIWHILS Y5 HF © 147
FSHCD: g VY] ( LTWGET LT Hilg b7 4
8-HCD : : ] & A1y
180 - 200 - 220 - 240 - z2
1-HCD A > 203
2-HCD : 203
3-HCD : 203
4-HCD : 203
5-HCD 191
6-HCD : 203
7-HCD : 257
§-HCD : ? LY TINITH 203
RYSE‘FG 4Ea G AE‘SWlGWLRYS3FLELYP GI3SEVGL Y AGPS56K § kY REENKWNESfDySYaa 6 6giY PGspHE
1-HCD 221
2-HCD 221
3-HCD 226
4-HCD : 221
5-HCD : 209
6-HCD 221
7-HCD : 275
§-HCD : 221

¥ YMLgQRK4AlSkSK e

K5 CoHCD 5 HAMAYIHCD AR 14 )5 7 41 ) £ B LA

Fig.5 Multiple comparisons between CoHCD and other plant HCDs
1: W A% (Camellia oleifera) CoHCD KJ910336; 2: & ili(Solanum Iycopersicum) SIHCD XP_004236696.1; 3: T4 2 (Solanum tuberosum)
StHCD XP_006346750.1; 4: [tk Gossypium hirsutum) GhHCD AHA62438.1; 5: #ij%j(Vitis vinifera) VVHCD XP_002269096.1; 6: £}
#(Populus trichocarpa) PtHCD XP_002310869.1; 7: 7] 1] (Theobroma cacao) TCHCD XP_007047795.1; 8: 15 (Cicer arietinum) CaHCD
XP_004509689.1; I: & (A Jii it B i iR [ L 15 (protein tyrosine phosphatase motif). F6[A .

% SIHCD XP 004236696
—: StHCD XP 006346750
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Fig.6 Phylogenetic analysis of CoHCD and other plant HCDs
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