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Dmrtl , Dmrtl
1 , Cypl9a
Foxl2 Sox9a , Dmrtl
1
11
111
-80 RNA
TOP10 BL21(DE3)
; PMDI18-T
TaKaRa , PET-32a(+)
112 RNA TRIzol (Ambion);
, DNA marker (TaKaRa);
DNA (Zymo); T4
DNA (Fermentas);
0.1 g , TRIzol
RNA cDNA TaKaRa
1.2 PET-32a-Dmrtl
121 NCBI
Dmrtl (EU070761) PET-32a(+)

, P32- Dmrtl-S: 5°-
GGCGATATCATGAACAAGAACAAGCAGCGC-3’
P32-Dmrtl-A: 5 “CCGGAATTCTTATTTGTTTGT-

TTCACCGTAAACG-3’ 5’ EcoRV
, 3’ EcoRI cDNA
PCR , Dmrtl
PCR pMD18-T ,
PET-32a(+) EcoRI  EcoRV ,
Dmrtl ,
, T4DNA ,

PET-32a-Dmrtl1,
TOP10 , ,

PET-32a-Dmrtl

BL21(DE3), 30%
, (DC-CHOL/DOPE)
Zhang  (2010)"¢
1.2.2
5 uL 1 mL LB
( 100 pg/mL ), 37 , 200 r/min
) 1% 10 mL
LB (100 pg/mL ), 37C,
250 r/min ODgpo 06 0.8 ,
(PET-32a) (PET-32a-Dmrt1)
IPTG ,  IPTG 1 mmol/L, 28°C,
200 r/min 6h, 0 1 2 3 4 5 6h
1 mL, 4°C, 12 000 r/min
5 min, 200 uL  PBS

(NaCl 137 mmol/L, KCI 2.7 mmol/L, Na,HPO,
10 mmol/L, KH,PO4 2 mmol/L) 3
12 000 r/min 2 min, 30ul  PBS ,
2> (1 mol/L pH 6.8
, 0.154 g DTT, 10% SDS, 10%

5 min ,

Tris-HCI, 1%
)
12%SDS-PAGE
1.2.3
37°C (250 mL)
ODgoo 0.6, IPTG
6h ,4°C12 000 r/min
1 g /10mL (20 mmol/L
NazPOy,, 0.5 mol/L NaCl, 20 mmol/L , DNasel 10 U,
200 pL 50 mmol/L, 200 pL 10 mg/L )
, , 4°C, 12 000 r/min
0.45 pL
) His Trap
HP(GE ) ,
s 5 mL 1 mL
, 5 mL (20 mmol/L Na3POy,,
0.5 mol/L NaCl, 20 mmol/L ) ,
, 1
5mL , 5 mL
(20 mmol/L NazPQOy4, 0.5 mol/L NaCl, 500 mmol/L

1 mmol/L 28°C

5 min ,

10 min ,

2 mL/min,
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) I, 5 mL
124
BCA
1.3 (PET-32a-Dmrtl)
40 4 ,
, Oh
100 pL 50 pg
, 18
, 18 ( 5 min)
6h 12h 24h 36h 48h 72h
5 -80 5
3 NCBI
Cypl9a(EF134716) Foxl2(GQ402462)
S0x9a(GQ402461) :

Cyp19a-S: ACGGGCTGAAATCGCAAG,
Cypl19a-A: GGTGAGGATGTGACCCAGTGT;
FoxI2-S: TGGTTGGAAGTGCGTGGG,
Fox12-A: GAGAGGAAGGGCAACTACTGGA;
Sox9a-S: CGATTCCCCTGCGTCCA,
Sox9a-A: GCTTCAGTTCGGCTTTATTGG

PCR
, SPSS 17
ANOVA, LSD ,
2
2.1
Dmrtl PET-32a
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PCR , Dmrtl 777 bp
( 1) ,
pMD18-T , )
PET-32a , Dmrtl
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TOP10
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1 PCR Dmrt1
M.DNA marker; 1.Dmrt1

Fig. 1 PCR amplification of Dmrtl
M: marker, 1. The PCR amplification of Dmrtl
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Fig. 2 Electrophorogram of plasmid vectors restricted
M: marker, 1: PET-32-Dmrtl was restricted.
2: PET-32-Dmrtl

2.2
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, IPTG 6h ,12%SDS-PAGE
51 kD,
51 kD
¢ 3),

50%



Dmrtl 1135

2.2.2 GE Cypl9a Foxl2  Sox9a
, SDS-PAGE 51 kD ;Cypl9% 6 24h
( 4), ,24 36h 5 36 h
,36h
850 pg/mL ( 5);Foxl2 6 36h 5 12h
,36 48 h R 48 h
,48 72h
( 6);S0x9a 6 36h ,6h
,36h (7
4 [ I T4IDmr 2 114 Dmecl protein
© | L] %41 control a
S 12t =3 ESE
_E Ot
_;J guop b X b 2b
3 pet-32a IPTG =208t
x ° L
SDS-PAGE §g 0.6t
M: marker; 1 2:pet-32a  IPTG ; = g L
3 4:pet-32-Dmrtl  IPTG . 6‘;‘: 04+
Fig. 3 SDS-PAGE analysis of expressed PET-32a-Dmrt1 %
fusion protein in E.coli BL21 s 02T
M: protein marker; lanes 1-2: induced PET-32a; 0.0

lanes 3-4: induced PET-32a-Dmrt1

1 2 3 M kD
130
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35
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35

25
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i) /h time

5 Dmrtl

PCR Cypl9a
(P<<0.05).

Fig. 5 Expression of Cyp19a at different stage of ovary
after injection of recombination protein Dmrt1
Values with different letters mean significant difference (P<<0.05).

3

15 Dmrt
4 H
M: marker; 1: pet-32a  IPTG ; Dmrtl Dmrt ’
2: pet-32-Dmrtl  IPTG ; 3: pet-32-Dmrtl SRY  Sox9a
SDS-PAGE (1] , Dmrtl
Fig. 4 SDS-PAGE analysis of expressed PET-32a-Dmrt1 Dmrtl

fusion protein in E.coli BL21 > mr

M: protein marker; 1: induced PET-32a; 2: induced PET-32a-Dmrtl; 7] Matsuda 18] ﬁ;l%
3: Dmrtl protein purified by Ni column. v
2.3 DMY, Dmrt , Dmrtl
; , fil

Dmrtl cDNA
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Fig.6 The expression of FoxI2 at different stage of ovary SDS
after injection of recombination protein Dmrt1 ’ ’
Values with different letters mean significant difference (P<<0.05). s
45 1 5
40 | g W T4 % Sfrecombied protein
] - [ %ffécontrol ’
B ;-_; 35 i n=3: ¥+SE ,
:; § 3.0 ’
®E2s
<
z S )
% 5 2.0 [21]
§ 5 1.5 ’
SE10 ,
é 0.5 I >
2 0.0
0 6 12 24 36 48 72 ’
(i) /h time Zhou 2
7 Dmrtl T , Ignatius 2!
) PCR Sox9a CDS8+T , T
(P 0.05). T
Fig.7 The expression of Sox9a at different stage of ovary ’
after injection of recombination protein Dmrt1 > T >
Values with different letters mean significant difference (P <<0.05).
(EU070761) , PET-32- ;
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Protein expression, purification, and elementary function of Dmrtl in
half-smooth tongue sole (Cynoglossus semilaevis)

HU Qiaomul’ 2, WANG Kailinz, CHEN Songlin1

1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China

Abstract: We evaluated the role of Dmrtl in regulating sex determination and differentiation in half-smooth
tongue sole (Cynoglossus semilaevis). The recombinant protein of C. semilaevis Dmrtl was expressed by the
prokaryotic expression system (Pet-32a) and the protein (Pet-32-dmrtl) was subsequently purified by
immobilized-metal affinity chromatography. We measured gene expression after injection of the recombinant
protein Pet-32-Dmrt] into the ovary. The expression of CYP19A and FoxI2 decreased significantly between 6 and
24 h after injection and the mRNA transcription level of Sox9aa was significantly increased between 6 and 24 h.
However, the expression of all three genes expression returned to normal 48 h after injection. Our results indicate
that Dmrtl recombinant protein has biological activity, and plays a role in sex differentiation by regulating sex
related gene expression.
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