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BL21 1, #4T CSW3 SR RSN Fik, g4tk
FIE L] CSW3 B, IR aifb 5 BB ST 3 1k
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TSP 2 T SR Ll AR P B K A R A
F), BERE 1 R @R Sl R A e it 40 B,
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T B 1 S R [ CSW3 Y cDNA JE 413 U5
Ffe 1 7 i 4 L R 4L 7 3T H (Chen et al, 2014), H
cDNA K4 1677 bp, t4h 414 bp A EAE
(ORF X ), 46 137 2R, 5" A 4wt X K 173 bp,
3dEgmASIX K 1090 bp, AZRETIRMBETMER
PRATFIR B . AR T K= B2 58 B B K = BF o ilr
IKFEA AR S B 98 3R A5 19 CSW3 3751
FIFH PCR HiAR , il X pET32a-CSW3(+)Z{4&(Novagen)
JPIA CSW3 2K ORF X8I HEA TR VIA 500, 1%
T B S R T pET-32-CSW3S(AGCGGAT-
CCATGGAGAACGCTCACATGAA) Ml pET-32-CSW3A
(AGCAAGCTTCTACAATGTCTCCAGGAACG)., I
5"y BamH T VIO, T UF 3% 2 Hind  TTEGIA. A5 o

DIAR SIS 2= RAF A T B0 S cDNA ARAR
4T PCR U, §714 CSW3 KEH 4wfs X, # PCR 7=
Yaifk, 35 pET32a(H)[EEHH Hind A1 BamH 1
AT LY, BONE i i ok [mT e CSW3 A b B 5 3k ik
BRARITORE, 2 REGE SR 5, ] T4 DNA JEHERRE
My gt 8 2 3k FkL pET32a-CSW3, %4k K W FF i
TOP10 JEZ 2, BEAG I BH P 7 B R 4500 /e, I 1 #ff
) TR IBUT R . FREF pET32a-CSW3 Tk s fb ik
J&AZ A5 BL21(DE3)AH TR, 4 20% (4B E) 5 H- v 2]
B ASMEREF R, T-80CHR GHRAEAE AT
1.3 BEAEANFSRESREFWHSH

BUS wl PRR R IAAT R RAR , A 1 ml Hré 9 TB
Bigr e p (&R E B R AUWE M 100 pg/ml), 25°C .
200 r/min AERIEFE, B EEFRANRE 1% H) 2
FhE] 20 mlFTEE) TB ¥R (F AN HHRLWRE

J 100 pg/ml),25°C 250 r/min 5535 % ODggo 35 F] 0.6—
0.8 I, 7ESCHZ (pET32a-CSW3)HK T INA IPTG 5
5l IPTG 9% 7 0.5 mmol/L , ¥ BRZH (pET32a-CSW3)
HW AN IPTG, 28°C . 250 r/min 443555 16 h, &
L>(4°C 12000 r/min, 5 min) L HE F A, K FH TY92-1IDN
7 U A A R AL R A L, 200 5 4 S B 0 YRR
UVE, AT 12% SDS-PAGE HL UK A .
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B R R B R 1 0 100K FR o) 4 Fp T
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U8, B UE I B . SRR R SE(2013) Tk,
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W 20 2R AZ AT Al Ak B E AR RS, SR
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His bR 5 s EHTIA ST Western-blot 738 (5 77 AR 4%,
2013), RERAIMMEEAEMRSTE.
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Lo AR IR AW, GRS AE 18 B
K iP5 CSW3 E (15 pl, 1.5 mg/ml), 5 18 &
TR CSW3 E (/KA 5 min K36, &R
15 ul, 1.5 mg/m)fERXFIRAL . S25 4 5%t HE 40 5351
TEFESHA 6. 12, 24, 48, 72, 96 h HUPE R H 4% A
WA, BAAER IR SCREE 3 R MRS NCBI iz
T B2 W I BIAR G R foxl2 (GQ402462). sox9a
(GQ402461)F1 amh (JN100095)% /%51 113 & PCR
519, #£5190FIaT .
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FoxI2-S:
FoxI2-A:

GAGAGGAAGGGCAACTACTGGA;
TGGTTGGAAGTGCGTGGG;

Sox9a-S: CGATTCCCCTGCGTCCA;

Sox9a-A: GCTTCAGTTCGGCTTTATTGG;

Amh-S: GAGGATTGGCATTGAAAC;

Amh-A: GACAAGCAGAAGCGGAGT,

R SEET 2 i PCR AN G B A & )5 12
T B B EAT foxI2. sox9a. amh iX 3 Fhid A&
TR IR AR 37 -

2 #R
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5 SR BEZH U JE A5 B A (] 1-A: 1, 2)

22 EBEHEAWSBEL

WA 23 S A ZHT G siAb Y B AL R R, SR A
Solarbio AR BN AS AT W BN AL H )G, TE
Thermo 73 7 )% T#L Heto PowerDry LL3000 | E.45%
BET 1, PBS A% . 12% SDS-PAGE HLUKAG I, R
B 1 410 33 kDa AR, STgs;

P12 i CSW3 R &Rk
Fig.1 The prokaryotic expression of CSW3 of half
smooth tongue sole

1,2: £%EFH pET-32a-CSW3 HH; 3, 40 BT
pET-32a-CSW3 EH; 5: #lifkJ5 1) pET-32a-CSW3 EH:
M: FrifisE 1 Marker
Lane 1 and 2: pET-32a-CSW3 without induction; Lane 3 and
4: pET-32a-CSW3 induction; 5: pET-32a-CSW3 purified
product, M: Protein marker

R—Z(El 1-B), firfah CSW3 EAHE N . 4ifb/5
H g A 2 A E U S, N 1.5 mg/ml,

23 FiBEEE CSW3 EARETYENFENNE
EEMNH

P CSW3 25 I 512 100—-200 g 124 H 75 f  £21
FEEL, R E 4] CSW3 & X iR foxI2, sox9a. amh
X3 AR IR O3 R SRR OK O R s, & B S
CSW3 [, MEMEAISEIE foxI2 FIAK AR 12,24,
72 h #ATHE A 2). SIbAR, HErEA SEIE R
sox9a HYZE IR ACEAETE ST G 24-96 h Z[A|#8A Kt
P& 3), M A e LR amh (93 B K EAE TS E 12,
48, 72, 96 h A T (A 4).

W CSW3
351 O X Control
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Fig.2 The expression of fox|2 after the injection of
pET-32a-CSW3

m CSW3 O X} B® Control

AR ik &
Relative expression level
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At ] Time/h

Fl 3 pET-32a-CSW3 & [ IES G sox9 ikt
Fig.3 The expression of s0x9 after the injection of
pET-32a-CSW3

RN E T O ORI s T AR R A
dmrtl(XB A4, 2008a) . amh, sox9 (Dong et al, 2011),
I YR dmrtl SRR IR ER 1T AME 47 5
HORILILRE S| O S MEPEAR OCEE A sox9a ik 11,
FEAM M P AH SE L cypl9a FT soxI2 ik (WA FF AL,
2013), P SRlEPE A G EE A cypl9a (Deng et al,
2008). foxl2 (Dong et al, 2011)%5 %k Aty A1 4k 4% 72
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Fig.4 The expression of amh after the injection of
pET-32a-CSW3

Ve, AR S2E % SR UBCY 4L FRBE FIE AR H
fEp HLrp R IAE—E BRI N BES RS FST 33k 1
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(Belting et al, 2005), #& 1A A A S #8547 14 85 i 45
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The Expression and Application of the Recombinant Protein of the Female
Specific Gene CSW3 in Half-Smooth Tongue Sole (Cynoglossus semilaevis)

WANG Tianzi'?, WANG Na’, HU Qiaomu?, SHAO Changwei’, CHEN Songlin>”

(1. College of Marine Life Science, Ocean University of China Qingdao 266003;
2. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences Qingdao 266071)

Abstract The half-smooth tongue sole (Cynoglossus semilaevis) is a mariculture fish species in China
that has high economic values. The growth of this fish is sexually dimorphic, and females grow 2—3 times
faster than males. The tongue sole exhibits the phenomenon of sex reversal during the growth and has a
77-7W sex-determining system, thus it is a valuable animal model in the study of the mechanisms of fish
sexual growth dimorphism. Several sex-specific genes have been cloned from half-smooth tongue sole,
but the functions of these genes remain unknown. This research aimed to preliminarily study the function
of the female-related gene CSW3. CSW3 was one of the female specific genes in half-smooth tongue sole
which was identified from the screening in the whole genome sequencing project of half-smooth tongue
sole. The full length of CSW3 cDNA was 1677 bp and contained a 414 bp open reading frame which
coded 137 amino acids. The sequence also included a 173 bp 5’ noncoding region and a 1090 bp 3’
noncoding region that possessed a polyadenylation signal and a poly A tail. We constructed a recombinant
expression vector for CSW3 and the plasmid was transformed into E. coli. IPTG was used to induce the
expression of CSW3 protein. The proteins were isolated and purified with His-tag purification of affinity
chromatography. The western-blot analysis showed that the recombinant protein was 33 kDa, which was
consistent with the bioinformatics prediction. We then investigated the function of CSW3 protein using
protein transfection. The liposomes encapsulating CSW3 protein were injected into the gonad of male
half-smooth tongue sole. The experimental group was injected with bioactive CSW3 protein, and the
control group was injected with heat-inactivated CSW3 protein. Real time quantitative PCR analysis
showed that there were changes in the expression of three sex-related genes including one female-related
gene and two male-related genes. The results suggested that the female specific CSW3 protein may cause
the up-regulation of the female-related gene fox|2, and the down-regulation of the male-related genes
sox9a and amh.

Key words Half-smooth tongue sole (Cynoglossus semilaevis); Recombinant protein; CSW3; Protein
transfection; Sex-related gene
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