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HE AT A AT YE . #3000 NIELL H
()R B8 0 T T 3 A B B3 AN N, B A K 5
2174500 L. M3—8H W M58 L (Brachionus pli-
catilis), 6—11 H B =< G501k, 10—16 H #
PR E RS 2R, Z S5 140 H R4 s 2 2K,
BRI A FMESR(06:00. 08:30. 12:00. 14:30401
17:00) . 7EiRIEHAIE], /KiFE22—23°C, pH 7.8—38.0,
5 21%0—22%0-
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fE1. 3. 7. 11, 15, 19, 25, 30. 35 A140H
W o3 A M3 FRBE AR M BEHLECS O 8 £, FF i DR AR AE
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KitE s —5E. S50 SMm. Kyt 9%

efa, Hif, L8R 7. NF R ED R
#2741, FIFHCODHOP (http://bioinformatics.
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W R 3 8 CCTot% 0l B . CCT 5% A3 i =l 4
IX 1934 R F e 5 51 4: CCT 02FAICCT 02R (3R 1),
i it Clonetech SMART'" RACE cDNA# 1 i 51
& IRV AT ERAE . B IRR IPCR= A 4l
fkJ 7o B FIpEASY-T1E M |, B4k KT i K
AR b, Bk BH A e IR AT B R AR R
A IR 7> 7 (Shanghai, China)#3E ATl o
1.4 3ot e sitazE

N BLAST I H (http://www.ncbi.nlm.nih.gov/
BLAST/)¥ o [ 1 25 DR 7E AN [R] 7 o 18] i3k 47 [8] 5 44
EEXT 23 AT, FEHE W7 805 3 A g A 1 S R R Y
Hlo 4 A4TMHMM (http:www.cbs.dtu.dk/ser-
vices) R T PR (1) 5 4 . {4 FISMART (http://
smart.emblheidelberg.de/) MIPROSITE#K £f: (http://
kr.expasy.org/prosite/) >k Fl 2 F /2 /7 41 1K Dh g
7 s B 2 FE TR 45 6 3 .  f F ProtParam program
(http://www.expasy.ch/tools/protparam. html) &5
LRI T A I EE AL S50 R A O
3 K 7 51 FHCLUSTAL X 1.83""HIMEGA 4.0" "#%
PEARAG Y RICCTa I RG K E K FR . HH
AR AH %7 (neighbor-joining) F A AL
15 CCTaMEEFRIE

K HI S 7€ B PCRAAG I CCTaff ik & K
AR A KR E A . SEEE & 5T 5
PEWE 1.

FEEPCRIER W N: FIF514)(10 pmol/L) 1 uL;
IS Y(10 pmol/L) 1 uL; 5 —%%cDNA 1 pL; 2x
SYBR” Premix Ex Tag' Il (TaKaRa, Japan) 12.5 pL;
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Tab. 1 Primers used in the study

519 IYMEE
Primer Sequence (5'-3") Sequence information

CCT O1F CACATCAAGGAGGCCGGNATGTTYGC [GEElE]
CCT 01R TACRANGTYCGGTAGAGGGGGTTCG =1k
CCT 02F CGTGGACAAGGTGAAGAGGAAGGTGC S
CCT 02R CCCGCTGAGGAGTATGGGATGTCGT LAY
CCTO3F CGCCAGAGTTTCTCGCAAGACATCG EEIY
CCT 03R CGTGGACAAGGTGAAGAGGAAGGTGC TEEIWY
UPM CTAATACGACTCACTATAGGGC 5'RACE primer
NUP AAGCAGTGGTATCAACGCAGAGT 5'RACE primer
MI13 F TGTAAAACGACGGCCAGT Vector primer
M13R CAGGAAACAGCTATGACC Vector primer
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TEH7K9.5 uL; SAAFI2S pl.

7€ AN AR N S E S PCRAY (Mastercycler ep
realplex, Eppendorf, Germany). LI & & MFEF
N: FRAEPER BE95°C 2min, — /MG I B
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J&, BEAT AR il 4 s AR 56 A5 AN PCR SR = ) 1Y)
B XA, #H H RN 2
BRI € & 5 kAT 9645 BICTH, &M &
2 =R VALg (FHOTREAR 3 DUED) A A b, LLF35)
CENAERR, 158 — 2 [FIH B £k RT-qPCRI W)
14 24 (Efficiency, E)A] LA RN A B 2k BT 543
FILE=10"""". BRI LALg (FHXT BN 25 TLED)
MAEAR, DLFIIACHH -8 2 R Ak b, 257 H I
B DR P 2 5 DR IR RS A B o FE R BT 184 P 0 1Y)
ACtH 2% . I W7 A Cr il 28 AR 28 248 5B R 4 W
HEERMNSERNMERL T 8. fFEASLZE
CCTal ¥ B3 0.9461, f-actinffF 2 F N
0.9783. AC,=(H %K -B-actin), HTAC, 4%}
{E40.025, Z1%-T°0, F B H (1L FIFI N S5 R 4
RO 5, K2 IR E H AR R s
E[B]o
1.6 Zitoir

%t K FISPSS 16.0 (SPSS, Chicago, IL, USA)
BAF AT G b, R 2K J7 2 40 BT (ANOVA)
5 ) 5 2 KT (P<0.05), K Tukey’ st 36 31T 2
L, AR R N P EEAR AR R

2 #R

2.1 EEFFIEHES

CCTa4=1%:2419 bp, &5 AE4 i [X 273 bp, FF
T B2 AHE(ORF) 1107 bp, 3% AEgm AL [X 1010 bp, Ht
HtL369 N H LML, WNMER A ER ST TEN
42.26 kD, HIL% H 56.69 (GenBank & %5 :
KF006239.1). PHDZ #8411l %5 (A 78 Fl
19747 1A A S AL A i o 7E20607 A — A
it S TR Il 0l R A 47 A, 7E20. 55, 69, 199,
224, 323F136017 s A 74N I 1T A R Ak AL
B fE12. 1164 192, 224, 313R133267 A6
BB EECHBR LA . fE66AL I AEECAMPAI
cGMPAK A5 2 1) 2 11 P B B A0 A7 R o 7E2294 55
TEAE— NNBESEA AT 55
2.2 FFHIEExt R s o4t

51K A CCTaR B T 41 5 HoAth f1 2
CCTHI 2 F IR 7 51 A My I R 1 o X e Fh

BFEBE D Danio rerio (84.28%). e ¥ ¥ EH
(93.22%) 4L 7= J7 il Takifugu rubripes (92.68%)~
KiuFEEESalmo salar (87.53%)~ V18 & 5 Cynog-
lossus semilaevis (90.79) 175 #4(92.58%). 5 Ak
CCTath AL 78% KA. SR, K3 A CCTa
AR TGS MA, AR, FeP %
AE AN SKECCTRI Z IR 7 41 LU i IILAFALLFE #48
T 70%. RGHAM KL R TR, KEACCTaR
RPN 5 iR 2RCCTa R R T IR N—3Z,
BRCCTRHI BRI P HI RN o — 3 (B 1) B,
A DLW 58 A 5256 v B 21 1) K3 B (1 CCTH L 8
TE T o,
23 CCTRIZEMAZGHEEKLZBENTL

SEEG 5 AW, AL e, K AT HEf CCTal)
FKikwEEHE AW EE GG, E15SHBEIE
Bl KME, B 23 T EIE T FR(P<0.05)
(Kl 2).
3 Wig

CCT /2 W JIE & B ) < Be B B, CCTI AL 2
W NEA Ot R a1 1 — 20, e R R AR &
B TE LB, CCTA =Rl A, H AN
YRR i, 5393 & Pyctlafl Pyct1b, HoH Pyctl a¥ht
CCToa, Pyctl b1 N 4wt CCTRIACCTR2, 7E/
RS CCTR2ACCTR3, H i F ERIAMCCTIE
A HCCTo” BT CCTal B EAEH, 3 CCTofd
Iz, (R 2 E T T eSS B BIREEVF
2R FOARWERCCTaZERN P, HEKT
CCTa i B FAN 5D o AT, H K TR
Y5 E BE IR ACEB AR 58 B 3 K . CCTaff 2K
JE I A Bl R BN - A C i 22 350K, T 3% 2 N- i
A C-3y 1 H ) DX 33 FE AR ST o NIEAA B3 Al
PWRHEMCCTE H AR #HRCCTalfJE—3¢, M
CCTRAH ZR ez, ik 5k v & 2 ) K 38 # () CCTa.
A I TR I, CCTR R FE % e AL (S T8, i
DX 5 4 A X 3k (o BB e ) R 1 R A [X 338 DY 56
4312 P18 NLS Mapper®k £F(http://nls-mapper.
iab.keio.ac.jp/cgi-bin/NLS Mapper form.cgi) Tl &
I, ARSI A5 B K3 A CCTalf % € AL s 5 3k n]
REAEO—41I N IR AL . FRILZ AL, I8 K I HXGHA
RTEGISTS PN i FE AR <7 BB Y o HXGHIE AL H R
RS, 2 5 ERNE S, FIRE KR
T R I 5L % B g P HxGH R & A RE e o
Veitch & X #2 H T HxGHTECCTaff bt 72 o i) &
LN ) RTEGISTSTE M H BRI 3 4 5 g th e
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Fig. 1

Phylogenetic tree based the amino acid sequences of CCT and 30 other available CCT

BEALAH SR HI AR ALARE IR A 2, FIMEGA4.073 #4458 B, #7J%0.05

The amino acid sequences were derived from the GenBank under the following species: Homo sapens, Pongo abelii, Ovis aries, Mus

musculus, Rattus norvegicus, Oryctolagus cuniculus, Felis catus, Bos mutus, Anolis carolinensis, Xenopus laevis, Cynoglossus semilaevis,

Oryzias latipes, Salmo salar, Takifugu rubripes, Oreochromis niloticus, Danio rerio and Larmichthys crocea. Sequences were aligned using

the CLUSTAL W algorithm and were analyzed by phylogenetic analysis using the neighbor-joining distance method
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Fig. 2 The expression of CCT over time in larval large yellow
croaker
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MOLECULAR CLONING AND GENETIC ONTOGENY OF CCTa DURING
THE DEVELOPMENT OF LARGE YELLOW CROAKER
LARVAE (LARIMICHTHYS CROCEA)

FENG Shuo-Heng, CAI Zuo-Nan, MAI Kang-Sen and Al Qing-Hui
(The Key Laboratory of Mariculture (Ministry Education of China), Ocean University of China, Qingdao 266003, China)

Abstract: In the present study, the full length of CCTa (CTP: choline phosphate cytidylyltranferase) cDNA from large
yellow croaker (Larimichthys crocea) was obtained by homology-based cloning and rapid amplification of cDNA ends
(RACE) techniques. Sequence analysis showed that the full length of CCTa ¢cDNA (GenBank accession No.
KF006240.1) was 2419 bp, which consisted of 1107 bp open-reading frame (ORF) encoding 369 amino acids, a 273 bp
5'-untranslated region (5'UTR) and a 1010 bp 3'-untranslated region (3'UTR). Phylogenetic tree analysis showed that
the CCTa gene of large yellow croaker had a closer relationship with Takifugu rubripes than others. The expression of
CCTua increased significantly at first, and then decreased, and peaked at 15 day after hatching. The genetic ontogeny of
CCTa was related to the development of large yellow croaker digestive system.

Key words: Large yellow croaker; Phospholipid; Anabolism; Development; Choline phosphate cytidylyltranferase
(CTP)



