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E. coli DH5a ; SMARTer™ hei delbe-rg.de/) , Expasy-ProtParam
RACE cDNA Amplification Kit Clontech ; (http:// www.expasy.org/tools/protparam.html)
DNA QIAGEN , (http://swissmodel.
1.2 RNA cDNA expasy.org/) ClustalX (Thompson

50—100mg et al, 1997) SCD
TRIZOL(Invitrogen) ,
, RNAiso Plus RNA cDNA , MEGAA4.0

RNA LA PCR™ Kit (AMV) Verl.1

1.3 SCD cDNA
SCD
SCD s :

P1 5’GARACDGAYGCNGACCCHCACAA?33
P2 5'TGDGCRGCRCTGTTSACYARCCA 3’

PCR 10uL 0.5uL Mg** (25mmol/L), 1uL
Buffer (10x), 0.5uL (10pmol/L), 0.3uL Taq
(1U/uL), 1uL ANTPs (10mmol/L), 6.2uL ddH,O

:95°C 5min; 94°C 30s, 52°C
30s, 72°C 35s, 35 ;72°C 12min PCR
QIAGEN DNA ,
pMDI18-T , E. coli 5ax s
PCR
1.4 SCD cDNA
SCD c¢cDNA
5'RACE System , 5'RACE
GSP-1: 5’CAGGATCGTTGAGCAA 3" GSP-2: 5'TGC-
CTTTGGCTCTCACA TTAG 3, GSP-3: 5"GGAGAAG-
AAGAAGCCACGTTT 3’ 5'RACE

, GSP-2

AAP dC cDNA PCR
, GSP-3
AUAP PCR 3'-RACE

3'122-1: 5'AGTTGGTGTTGGGATGAAAGTCTGT-

GG 3, 3'122-2: 5"GAATCTTGCGCTATTGTTGTGGC-
CTGA 3/, 3'122-1 UPM,

touchdown PCR ; 3'122-2  UPM
touchdown PCR R PCR
RACE
1.3
1.5 SCD
DNAMAN
) SCD
cDNA , SMART (http://smart.embl-

312 bp

(Kumar et al, 2001; Tamura et al, 2007) Neighbor-joining
(Saitou et al, 1987)

2
2.1 SCD
cDNA , P1 P2
300bp (1, ),
pMD18-T
314bp cDNA
SCD ¢DNA ,
5'RACE 3'RACE 2
700bp  600bp PCR ( 1 )
2.2 SCD cDNA
SCD cDNA
1513bp, 5' (5'UTR)  261bp, 3’
(3'UTR)  331bp, (ORF)  921bp,
306 ( 2
2.3 SCD
ClustalX
(Octopus vulgaris) (Crassostrea
gigas) (Dicentrarchus labrax) (Chanos
chanos)(Hsieh et al, 2001)
, « 3
91%,
90%, 89%

767 bp

750 bp
500 bp 638 bp

1 SCD cDNA

Fig.1 The amplification of SCD gene cDNA in S. maindroni



(Sepiella maindroni)SCD

cDNA 693

MEGA 4.0 (0.
vulgaris) (C. gigas)
(Columba livia) (Meleagvis gal-
lopavo) (D. labrax)
(Scyliorhinus canicula) (C.
chanos) (Chelonia mydas)
(Pan troglodytes) (Sus
scrofa)10 (Homo sapiens)
SCD ,
4 SCD
SCD
2.4 SCD
24.1 Expasy
(Gasteiger et al, 2003) protParam
SCD
, :SCD 306
30 , 25 ,
4919, 34.92kDa,
pl  8.95; SignallP (http://www.cbs.

dtu.dk/service/SignalP/) (Bendtsen et al,
2004)

> >

61
121
181
241

301
14
361
34
421
54
481
74
541
94
601
114
661
134
721
154
781
174
841
194
901
214
961
234
1021
254
1081
274
1141
294
1201
1261
1321
1381
1441
1501

ATCTTCCTTCAGCGACARATTTARGGATTTTGAATTTTTGAARL R TTGEATAGARCCGAC
CATCCAACTGETACTGGTARAARARCARRCTAGANATCGARTATTATCATTAGGETCCTC
ATTITATTTATGATTARTTATTATTGAGCGEARTTTGTCTTARGRACTTCTCTTGRAATTT
ARGRTTTATGCTTTACCCATAAGTTATTTCTTTTCATTTRRARRRCTGEARCRAGATTTCTA
AGTTGGARATCCCAGTGRAAAN I CICCRACGRARAATATTGTARCGGARATTACCCCCACA
M 35 P EN I ¥VTZETITTET
GAGGATGATCTTCATCCTGGGGARACTGARTGTTGARCCCGTGATCACTGARGRARCTCAT
EDDLHPGETLDNWVEU PWVITEETH
TTGEARALGAGACCACCTATGARRRTTGTCTGGAGARRTGTATTGCTGATGACARTTTTA
L E KU EREZPFPFMETIVWENTWVILTILMTTIL
CACCTTGCCGCCTTATATAGTCITTCATTARTACCAGT TGCCCATGTATATACGTTARTT
H L &AL Y 5L S5 LTIPVAUHBWVYTTULTI
TGEECTCTGEETGTGTATATCTATGCTGETATTGEGAT CACAGCTGETGCACRCCETTTG
WA L GV Y I Y AR GI G ITOLWGAHTEL
TEEECTCACARAGCATACARRGCCARATTACCGATGAGAGCCCTTCTGECCTCCATGCAG
W 4 H K A Y KA KL P MEREZBRATLTLAZ AT SMHDQ
ICAECAGCAIICCAGAAIICCAIIIIIGQLIEGAGCCGAGAICACAGGGIICAICAIA&H
5 T a8 F @Q ¥ 5 I F EW S5 EREUDUHZETVHHEK
TATTCAGRARCAGATGCCGRCCCCCACARTGCCARACGTGECTTCITCTICTCCCATATT
¥ 3§ ETDADUPHUNLZLIEKUZRTGT FT FTF 35 HI
GEITGGTIGCTIGTCCGGARACAT CCTART ST GAGAGCCARAGGCARATTATTAGATACA
G WL LV EIEKUHU PNV EZSRIEKUGI EKTLTLT DT
ACCGATTTGCTCARCGATCCTGTCGTACGGTTTCAARGAARATATTATATCCCATCTGTT
T 0P L LNDUPWVVETFOQZERIETTYTIUZEFZ3I5TV
CITCICTTICTGITTCATCATCCCARCARTTGTTCCTAGTTGETGT TGEEATGRAARGTCTS
L L FCF I I PTTIV PS5 WOCWDE S35 L
TGEAATGCTTACTTTCTTGCTGEAATCTTGCGCTATTGTTGTGGCCTGRATGCARCTTGS
W N &AW Y F L&A GILETYCOCOGTILUHNZ-ATW
CIGETTARCAGTGCTGOCCACAT T GEEETARCCGACCTTATGACAARCGGATCARCCCE
L VN 5 A AR HMWOGDNU RUEPTYDEKTZ RTIIUNTE
GCIGAGARCATTGGEETCAGCATTGECAGTATGEETGARGGITTCCATAATTATCACCAC
LA ENTI GV 5 I G35 MG EGFHNTY¥ H H
ACTTTCCCCCAGGATTACRAGACCATTCCARATGAGTCGTTAGCARGTGEGATGCTALGE
T F P QDY KTTIUPUHNUEI STLOZEZSOGMILER
ATTACCGAGTCTCTATTTIGGCTITCCCCATATCCTCTGT TCGTTACCCAGRRRGEG
I T E S5 UL VF G F P I 3 5 W
ARCAGRATTCTTTACCCACT CACAGREETTGCTTCCTATTTARTARGSARACRAGR RO
TTGITAAATTTATGTGGTTGCCATTCTTAGCACARCTGTCACARCARCTAGTATTTTGICT
GCICCGGAGTTICTTITTAGGT GTAT CCACATACACACGTACGTATTCTTGRATGTGRAC
ATATCTTTTGCT T AR T AC AT AGATGTATATATATATGTATITATARATATATATCTCCR
TCTACATATATATATCTATTTTTTCTTARGTARTARRRATTARCACARCAGGGAARLAND
ARARAADOOOAARRAD —_—

2 SCD cDNA

Fig.2 Full-length of cDNA and amino acid sequence of SCD gene in S. maindroni

s s

B

SCD ,
; Tmpred 242 SCD
SCD , : SCD SCD 45.10%
, 42—64 69—91 9.48% 45.52% ,
188—207 217—239 , SCD (
SCD SCANProsite 2010)", SCD
’ SCD a (95,
1) ,2010. SCD1 cDNA

, 1—52
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* 20 * 40 * 60 * 80
D. labrax : MTEAEALEKKQHKBSNGNALPEATREDVFDHfiYKEKEGPKEAT IIRITSNGRRY T SEST 86
C. chanos : -MPAADISIMRAATEERVLLYDEQKEKEGPTLEGOIAUINNAGRY ARTA (TSA 76
C. gigas P m————- ~-MAPRNAMEAEEQPSRGTEEVLDSVEPTKO[E TLRIAUNNNTARAY KSHP FAA 75
O. vulgaris : ---MSPRNLVTEIPPAEDELHPGELNIEPVIREETHTOKR: PMKIRINARRYT) ) JHEF (YAG 83
S. maindron : ---MSPRNIVTEITPTEDDLHPGELNVEPVIUEETHLEKR:PMKERYINNARRYT JHV YAG 83
p  IVWANV6LM 6LH A6Y 6 6P a TL6W 56
* 100 * 120 * 140 * 160 *
D. labrax T - ] 172
C. chanos I 162
C. gigas C 161
O. vulgaris A 169
S. maindron A 169
s AFQNAIS WsRDHRVHHKYSETDADPHNa RGEFF H6GWLLVAKHP V 4G4
180 * 200 * 220 * 240 * 2
D. labrax : QRKY? TM 3 . 258
C. chanos REY T AL : 248
C. gigas : QK cv . 247
O. vulgaris QRKY?Y 27 T CC . 255
S. maindron : RKY ) 1] SW ) . 255
DL D 6V fQ445Y s66 CF 6Pt VP W ESLW AYF6 6LRY LNATWLVNSaAH6WG 4PYDk 6NP E
320 * 340
D. labrax 4RVSNEM§ HRSG : 340
C. chanos RV SHET] HKSG : 323
C. gigas <I<TPDRV! s--—- : 319
O. vulgaris ATIDRDTH ---- : 326
S. maindron : WIGYSIGSIUE----- - - eIySNpEiENNE Nl T PNESLASGMLRITE SHEGFPISSV === : 306
N V 6G EGFHNSHH3FP DYaTse g nt fi 6 lgadk r rtg
3
Fig.3 The comparison for the amino sequences
3 SCD
b
A (stearoy-coenzyme A de-
b b
saturase, SCD) ,
, SCD
SCD
(PUFA) ,
(Ntambi, 1999)
SCD 100 1 Homo sapiens
100 [ Pan troglodytes
!
cDNA 1513bp, 5 35 Sus scrofa
21
(5'UTR)261bp, 3’ (3'UTR) Meleagvis gallopavo
8
331bp, (ORF)921bp, Scyliorhinus canicula
306 , Columba livia
SCD Dicentrarchus labrax
Chanos chanos
SCD 25
. 100 Chelonia mydas
, (Monroig et )
Crassostrea gigas
al, 2012) 37 _{ Sepiella maindroni
, 93.47%— 32 Octopus vulgaris
90.12%, SCD '—'O 2
) SCD
50% 4 SCD NJ
(] . . .
’ ’ Fig.4 NI phylogenetic tree depicting the relationship of S. maindroni SCD amino
SCD 5 acids sequence with other species
1) ,2010. SCD1 cDNA

, 1—52
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’ Fig.5 Tertiary structure model
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CLONING AND ANALYSIS OF THE FULL-LENGTH cDNA SEQUENCE OF
SEPIELLA MAINDRONI SCD GENE

MA Ming-Hua, LIU Hui-Hui, CHI Chang-Feng, WU Chang-Wen

(Marine Science and Technology College of Zhejiang Ocean University, Key Laboratory of
Mariculture Equipments and Engineering Technology of Zhejiang Province, Zhoushan, 316004)

Abstract Strearyl coenzyme A desaturation enzyme is the key enzyme of fatty acid desaturation. In this paper, a
1513bp full-length cDNA of SCD gene from Sepiella maindroni was obtained with RT-PCR and rapid amplification of
cDNA ends (RACE) techniques, which consisted of a 261bp 5'untranslated region (UTR), a 921bp open reading frame
(ORF), and a 349bp 3'UTR. The molecular weight of deduced protein was 34.92kDa and its pI was 8.95. The SCD protein
was hydrophobic protein and contained four transmembrane regions with rich spiral structures (45.10%). The deduced
amino acid sequence aligned with those of SCD genes from different species showed high degree of sequence homology.
The similarity of amino acid sequence of SCD protein was 91% among S. maindroni, Octopus vulgaris and Crassostrea
gigas, and the homology was also more than 50% between S. maindroni and other animals. The result indicated that the
structure of SCD protein was conserved. The SCD in S. maindroni was clustered with O. vulgaris and C. gigas, and further
grouped with fish, then fell into a neighboring branch with human, mouse and other mammals. The SCD gene was the main
candidate gene for improving the meat quality of S. maindroni, and its cloning and related analysis were of great signifi-
cance to explore mollusks fatty acid metabolism related genes in the biological and regulation mechanisms.

Key words Sepiella maindroni; SCD gene; c¢DNA; bioinformatic



