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%2 Spl7 £E RACE £/A3|4)
Tab.2 Primers used in RACE of Sp17 gene
1 (5—3%)
SP17-5’Outer GCTCCGAACTGAATGA
1.1 SP17-5’Inner TTTTGGCTGAGCCCGTAG
1.1.1 SP17-3’Outer AGCAAGATCCAGGCAAGTTTTAGAGGTCA
, SP17-3’Inner ATGCTATCGACATTGACCTAACTGACCCA
14 , SP17-5’Inner 5’adapter
RNAstore . ’ PCR 3’RACE SP17-3’Outer
20 3’adapter PCR ,
112 RNAstore CWBIO : SP17-3’Inner  3’adapter PCR
. . . PCR PCR
RNAiso Plus PCR Master Mix Reverse Transcriptase ¢ ¢
. . PMD18-T DH
M-MLV (RNase H-) SYBR Premix Ex Taq' ™ II Kit ’ 8 ’ e
SMART™ RACE kit TaKaRa ’
1.2
1.2.1  RNA cDNA 124 Spl7
RNAstore 50—100mg, DNAMAN ’
RNAiso Plus RNA ¢DNA ORFfinder (https://www.ncbi.nlm.nih.gov/orffinder/)
M-MLV (RNase H) (ORE)
Expasy-ProtParam (http://web.expasy.org/protparam/)
1.2.2 Spl7 (Gasteiger et al, 2003)
; SignalP
Si-Sp17 ’ (http://www.cbs.dtu.dk/services/SignalP/) (Bendtsen et
J->P ’ al, 2004) TMHMM Server v.2.0 (http://www.cbs.
x1 =¥ Sp17 ERFASIY dtu.dk/servicess TMHMM/)
Tab.l Primers used in Sp17 gene clone . NetPhos (http://www.cbs.dtu.dk/
=39 services/NetPhos/) ;
SP17-1F AGCAGATGTTAGCCCTTT NCBI (https://www.ncbi.
SP17-1R CTTCAGTATCTTTGGTGCTT . .
nlm.nih.gov/Structure/cdd/wrpsb.cgi); Clustal Omega
SP17-2F TCTTCTAGAGGGTTTCGC (http://www.ebi.ac.uk/ Tools/msa/clustalo/) (Thompson
SP17-2R TGCAGGAGCTTTTACTTC et al, 1997) S_]-Spl7 ,
SP17-3F ACTAAAACTGCTGAAGAG Sp 17
SP17-3R TGTAGCAGCAGCACTGACCT
PCR 25uL PCR Master Mix 1.2.5 Spl7
, : 94 Smin; 94  30s, Sj-Spl7 ;
58  30s,72  30s, 35 ;72 7min, 12 ORF real-time PCR )
Smin PCR 1.2% , B-actin (S. japonica JN564496.1)
PCR s PCR , 3
#3 Sj-Spl7T RAEESY
1.2.3 Spl7 cDNA Tab.3  Primers of Sj-Sp17 used in real-time PCR
Sj-Sp17 , SMART™ (5—3"
, , SP17-YF TCATTCAGTTCGGAGCCA
RACE 3 3’RACE ’ 2 SP17-YR CCTATCTTCCAAATCAGCACA
5’RACE SP17-5’Outer Actin-F TGAGAGGGAGATTGTGCGTG
5 ’adapter cDNA PCR Actin-R GAACATAGATTCTGGAGCACGG
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RNA cDNA 338bp 256bp  336bp ,
, 1.2.1 cDNA RACE , 5'RACE  3'RACE
s 210bp  563bp (D
100ng/pL , real-time PCR 2.2 Sp17 cDNA
SYBR Premix Ex Taq™ II Kit DNAMAN
) 338bp 256bp  336bp 3’RACE
5’RACE 210bp  563bp
2.1 Sp17 Sj-Sp17 cDNA 1463bp, ORF  11490bp,
cDNA ,  SP17-1F/ 5’UTR  92bp, 3’UTR  222bp, 382
IR SP17-2F/2R SP17-3F/3R 2
M M M M
1000bp 1000bp 2000bp 2000bp
1000bp
338bp 563bp
256bp 336bp 210bp
1 Spl7 cDNA
Fig.1 The amplification of Sp17 gene cDNA in S. japonica
2.3 Sp17 )
NCBI(https://www.ncbi.nlm.nih.gov/) 2.4 Sp17
Sp17 Sj-Sp17 , , Sj-Sp17 320
100 54 )
3 , (MW)  42.0548kDa, (phH4.66
Sj-Sp17 (Crassostrea gigas ( 6)
XP_011412976.1) (Aplysia californica XP_ « DN ,

012936202.1)

014778086.1)

XP_013090015.1)

purpuratus ~ XP_011680588.1)

(Saccoglossus kowalevskii XP_006818979.1)
36% 36% 36% 31% 44% 38%

(Octopus bimaculoides XP_
(Biomphalaria glabrata

(Strongylocentrotus

Spl7
(12—50aa) DD CABYR SP17 ,
1Q (4 mrBayes
(Ronquist et al, 2003)
NCBI 65 (

5) 2

45
Antheprot5.0 (Geourjon et al, 1991) SP17

, 54% (Helix),

3% (Sheet), 6% (Turn) 38%
(Coil)( 8)
2.5 Sp17
real-time PCR Sj-Sp17
14
, B-actin (S. japonica

IN564496.1) ,
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2

>
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(Sepiella japonica) 17(Sp17) 1047
1 TGTEACCGEAGAGACTCTCGAGCACGGAATAACACCTGTACCTTGCTATTGAACTAAAGG
61 ACAAAGTTAATTCTTCGTT TTGTAAGTTAATCATGTCTGTACCCTTTTCAAACACAAAGT
1 M 5 VvV P F 5§ H T K
121 TGAGGCTACCCAGAGETTT TGAGGCTCTTCTAGAGGETTTCGCTCGTGAAGTTCTAC GGG
10 L R V P R G F E A LLE G F A REUV L R
181 CTCAGCCAAAATCTATCATTCAGTTCGGAGCCATGCATTTCTCCAATCTTCTCAAGATTC
30 A Q P K CTI I Q F G A MHEHTF S5 NFH L L K I
241 GAACAGAAACAGGCCAACGATCCTET TGAACACTGTGCTGATTTGEAAGATAGGTTCTATA
50 R T E T & 0 D P V E EC A DULETDURUF Y
301 ACAATGATTCATTCAAGCATGAACCTCARCCAGATCTTAGCCCTTTTGTTGCAGAGACALC
70 N W D 5 F K HEAOQADUVWVS P F V AET
361 AGATGEAAGCTCATGCCAGTGAAGAACTAAARACGCTCCTCGCAGAAGAGAAACTGACTGATA
90 Q M E A E A S EEV KAUPOAZEEIEKUVWVTTD
421 ATGCTCAAGAGGARATTTCACCCAGTGACGTCACAAATCGATGARARTATTTCTGATGCTG
110 N A Q0 E E I 5§ P 5§ D V T W D EN I 5 D A
481 CTACAAAGATTCAAGCTEGETTTAAACGATACAAGCTTCGARAAACAARTCARAGAACCCA
130 A T K I 0O A G F E G ¥ K V R K E M K E R
541 AGACTGAACATTCTGAAGAGARAACCACTCCAGCTACTATAGAAGATGCTGAAGGCACAR
150 K T E H S E E KT T A G T I ED AEG T
601 AACGATGCTGAAGGCACTAARRACTGCTGAAGACGGCTGCARATCGCTGAAAGCACCAARAGATA
170 K D A E &6 T KETAUETEA AUBAUNUGBAZAE S T KD
661 CTGAAGAGGTTAAAAATCCAGRACACACTCEACGATGCAGCAGATARTACAARAGAACARG
190 T EE vV K W A E DT G D A A D NTUEKE Q
721 AAATACCCAATGAAGACCTTATACATATTCACCTCAATGACCCAGRAGTCECARACCCTG
210 E I P W E E V I D I DL W D P EV A N A
781 CTAGCAAGATCCAGGCAAGTTTTAGAGGTCATAARACCAGGAGAGATCTGCTTAGTAAGC
230 A 5 K I D A S FPRGHEKTMRMBRIDILIL S K
841 AACAATCAGAACATCTAGARAATGARARAACATCGCTAACAACACTGCAATTACAGARGACA
250 Q 0 5 E HL E N E KUDAWMAWNW KNGS ATITETD
901 ATGCTATCGACATTGACCTAACTGACCCACGAGETCAGTGCTGCTCCTACAARAATTCAAG
270 N A I D I DL TDUPEVWV S5 A A ATIEKTIOQ
961 CAATTTTTCGTGGTCATCAGATCAGGCAAAAACTTARAGACACTCCTAAGGATCCAGCAR
290 4 I F R 6 HEQTIURUGOQIEKLIE KT DT?PIE KT DUPA
1021 GTCAGARARACCATCGTCTCARARATCTGATAGTGCCACACCTGTTCAAGATGCTACTGETE
310 S E KT M S5 Q0 K S D S A TPV ODAT G
1081 ACCAGGGACAGGAGGATCACAACTCTATCAACTATGAGGATCCACAGETCCAACTGECTG
330 D O G O E DD K 5§ I W Y EDUPOQVWV0ODUL A
1141 CCACTAAAATCCAAGCTEGCTTTAAAGGCTACCARACCCGCAAGACGCCTAARGAAGCAAG
350 A T K I 0 A G F KE G Y 0 T REK S5 L EKE K Q
1201 ETGGGMTTCAGAGGATETWGGA&GTQGATEC@:&&GTTGGTGGAWC
370 A G N 5 ED L EE KD S G 5 =*
1261 AGATGGTGTCTTGAT GGAAGAATCCTCTGTTCCTCAGTARAAGCTGATAAAATTTATTGTT
1321 CTGATATAATTATTTGTAT TGATARAAATAACTCTGGTCCTATTCTTATTGGCTTTCTCCC
1381 CCTTCATAGTAAGGGAAATCTTCTGECARACATARATTTCTTATTTTCTTTAGGARARRR
1441 AAAADDABAAAMAAANANARARE

2 Sj-Spl17 cDNA
Fig.2 The full length of Sj-Sp17 cDNA

(ATG) (TAA) s
* S japonica HISNLLKI 50
O. bimaculoides TNLLEL 50
B. glabrata ENMME 50
A. californica ENMMK 50
C. gigas QQLIQ 50
S. kowalevskii DDLLRT 50
S. purpuratus DNLLEKM| 50
S. japonica TET[EQ EEC KHEAQAIVSPFVAETQMEAHASEEVK 100
O. bimaculoides  KET[EH ATS TPOVESET. . . oo 82
B. glabrata TET[EH WVH KREPG. AGTDQOONN. . ......... 88
A. californica AET{EH WH KKRSV.BPSDEEQNS. ... ..ovvun. 88
C. gigas EQT[EH VH QSPST.BPGDEQQQUE. . .o v v v e n s 88
S. kowalevskii EEEET EF QD. NI DEQQQOE. . ... ...... 88
S. purpuratus DOOET DI QN G SDPOQQE. . ... ... ... 89

3 Spl7
Fig.3 Multiple alignments of deduced amino acid sequences of Sp17

s



48

1048

>
» B wa s ®aw

* S. japonica
O. bimaculoides
_'_'

B. glabrata
S. purpuratus b 8
C. gigas N I R I R I I ]
A. californica N B B
R e & |

S. kowalevskii

P DD CABYRSP17 W 1Q

4 Spl7
Fig.4 Comparison in protein domains of Sp17
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Fig.5 Bayesian phylogenetic tree depicting the relationship of Sp17 amino acids sequence with other species
Adoyo et al, 1997) 1463bp
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9 , , Spl7

Spl7 (De
Castro et al, 2006),

(Kong et al, 1995;
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1.100 - transmembrance cAMP A R (PKA RII)
. e inside
1000 b OUISIdE (Frayne et al, 2002),
| A AKAPs
_ 0900 ( )
2 ol (Taylor et al, 1990),
5 0'006 ! Sp17 AKAP3 (Lea et al, 2004); 1Q
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3 ’
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Fig.6 The transmembrane region prediction of Sj-Sp17
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Fig.7 The signal peptide prediction of Sj-Sp17
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MOLECULAR CLONING AND EXPRESSION ANALYSIS OF SPERM SURFACE
PROTEIN 17 (SP17) GENE IN SEPIELLA JAPONICA

ZHOU Lin', LIYing', LU Zhen-Ming', SHI Hui-Lai*, WU Chang-Wen', CHI Chang-Feng'
(1. National Engineering Research Center of Marine Facilities Aquaculture, National and Provincial Joint Laboratory of Exploration
and Utilization of Marine Aquatic Genetic Resources, School of Marine Science and Technology, Zhejiang Ocean University, Zhoushan
316022, China; 2. Marine Fisheries Research Institute of Zhejiang, Zhoushan 316021, China)

Abstract
Spl17 gene from Sepiella japonica described as Sj-Sp17 was obtained with RT-PCR and rapid amplification of cDNA ends
(RACE) techniques. Sp17 consists of a 92bp 5’ untranslated region (UTR) and a 222bp 3" UTR. The predicted open reading
frame (ORF) is 1149bp, the molecular weight of deduced protein is 42.0548kDa, and its p/ is 4.66. Sj-Sp17 is hydrophilic,
has no signal peptide sequence and transmembrane regions, but contains rich spiral structures (54%). The deduced amino

Sperm surface protein 17 (Sp17) is a key molecular in fertilization process. A 1463bp full-length cDNA of

acid sequence that is aligned with other species Sp17 shows low similarity (<44%), indicating that the structure of Sj-Sp17
is not conserved. Phylogenetic analysis based on Spl17 demonstrates that S. japonica is closely related with Octopus
bimaculoides. Sj-Sp17 gene was mainly expressed in reproductive system by real-time PCR analysis, and had significant
expression especially in testis and seminal vesicle. We believe that cloning and analysis on tissue-specific expression of
Sj-Sp17 gene would be of great significance for understanding its cellular localization and biological function.

Spl17; cDNA; bioinformatics; real-time PCR

Key words Sepiella japonica;
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