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R B ETHEE D FVASAR R RIE
MrHERREEE

HEEA, E 2T, 38

(v RZEAEMREIZEZE, L KJE 030006)

WE: Y THREARAE L TVASAE AL EBURA TR TN REE Il
AR H % TVASAE BRI & w Efk. BT & 182 Bvasatk B 813 bpth 4 7 X
B, 7% Z|pET32a# tk, 2 T J& #% % ik # kpET32a-Shvasa, % . & kK Jj #F ®§BL21,
ZIPTGH 5 % 1 #1SDS-PAGE# il . 4 2 B %, 47 kuby VASAR: A E & 7 8 i b &+
KEHAE. VASAGL A& F & ZNi-NTA His-Bind £ EH o B4 e, 4B HH 2L A G
%, #&ET A HEZEVASAR B L wE ik, ELISAK N B x, VASAR & £ 7w &4
R B B R 1.0x10° 3 — 3 38 3 4 % R M 52 30 Fn Western blot 77 3% % & ik e Rt , #F
REYW, KBRS mEHET IR VASAR 6% &, T H 845 578507 5 4% 8 0
FHHRAVASAE . ARV b T M mEE BRI B R AR MBERT ARF K,

A — TN T REHMVASAE G Ty iR T 2 F H
R TR EE,; VASARE; EHRE; k4, okl

FESES:Q785; S917.4

vasaFE F E K ARGE T R Wi (Drosophila)t, 1E
A FE PR T R EEE IR, vasakk K i i
FI A0 5 FE AR ST U DEAD (Asp-Glu-Ala-Asp) ¥
51, JZDEAD-box#H H KM A" . VASAKH
HA OB ATPR RN AR IE /5 15, JLF25 T
RNACH B A0 B, 2 A 78 240 R IR 1 i A 0
AIBEIE R 20 vasaf Ay J5 AR 56 40 il (primordial
germ cells, PGCs) Rt 4> ¥, ) ZH T
PGCsHIiERE . sk S A= FE AN M i) A A0, SRt
BE 5 ft1 (Danio rerio)” . /INER(Mus musculus)®” . A\
(Homo sapiens)!"" 3 =W, vasat& K 14 T REBF 5%
CLRCN A . ORI s, SR vasa it N 5848
SIRER 7 A A sz B, RO R A E Y
e SlvasaE R TN REE SR, T BOMEM: A= 5l 20 i 1) 1
SRR, ERRAT,

HrcshP, RiZesibE 1 vasatE M 1) cDNA
ERFH] . MR EN, vasa RNATE WP A8 5% B

Wi HHE: 2017-08-14 &I HHA: 2018-03-21

MEAREE: A

(Eriocheir sinensis)'" . 7 & (Scylla paramamo-
saim)'Y, 0 [E B X EF (Fenneropenaeus chinensis)!'"
KIE (Daphnia magna)" W) R 41 20 s S vk
i5, NakkrasaeZE!U' AflaloZE!'® | ZhouZs:!" %
Wang %R R AL 4 A8 7 i, 43 SIAE 2 IR TR AR
(Macrobrachium rosenbergii) . FLYHTEXTUF (Litopen-
aeus vannamei) . P [E BT HR AL 0 8 AR
Fllvasa RNATE R ] OR BEAR ML A0 M B b 0 A, BEE
SNEE M Rk E, BETRESI MM KR
H1, vasa RNA{L S 268G it 40 M FURS 1 240 1 i) 4
fmH . ARVASAEHMBTIE, HAMUEHA
THUR(M. nipponensis) A il . #5314 T
VASAR A Z wkEdiik, X HE AT TR,
gE R, HAIHIFVASATE A EME R i 5k
Fak, I H 3 B0 A AE 00 B 40 A% 1Y S FE ROk
SN i A o e, EE, B4R, M

BHE : =55 R L 2R L DURHIT 4 4:(20131401120009)
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VASATE [ 1) 22 i 5% 3 R HLAE A= 5 20 i v 1) T g
ATERE o AW 5EAE BT I o B 10 350 40 100 i 42 1%
18 (Sinopotamon henanense) vasak [N (Shvasa)J¥ %)
(LR 20, A4 # pET32a-Shvasa e A 444
WHIFRIR T VASARLAHE 1T, JEHl# T r %
BEVASAT [ (ShVASAYR: 5 M Z e bEbifk . if—
A A PR HEAT T RS, UE SRR Y
Z v EDURBE IS Ky 7 IR I ShVASATE 1, AR
VASATE [ AE Y0 2= Ty 68 (1 F 5 F1 A= B 240 1t 1) 6 7
BT HERFB, AR EN T R EN S
TR T AR
1 #ME5IE
1.1 SEIEHR

T R AR R B OR R R K R T
Y, B2 KR EL(50 cmx30 cmx25 cm)H 5
(UK, pH=7.4, I #8.0~83 mg/L, /KIK3~
4 cm, JKiH20~22 °C), HRHKIR, AKX,
VB UM 5 B AH T (18.2240.96) g,  HMEMR & & .40
(I R AR IR AL . KU . pET32a ik 2R 1K
KW ¥T i (Escherichia coli) DH5aMIBL21 (DE3)
Bl B 2 XS EYEARARA R, pMD-19T
(simple). T, DNAJE % W4 F TaKaRaZ\ ®] . J5ukL
427 & H OMEGAZS /) ; 2xEasy-Tagq
DNAR G e [ Byt 28 28 Y B2 A7 IR W
R 4 N VT EcoR 1A XRo 1 I NEB/A 7] ;5 Brad-
ford® H & miAF & . SDS-PAGEZ 43 [Tris-
HCI(pH 8.8. 6.8). 30% N BENE]. 4H4UE Al
W . B BURMECLAL S A& OGH I A b5 &35
B A RS 7l s Ni-NTA His-Bind Resinllj f
Novagen/s &) ; PVDFAE(0.22 pm)W F Sigma’Zd
F); HRPHRIC I EHRIgGy A 4= T TR (-
MR A1 FRA D S
1.2 vasaRiAFHIRIH 1

DA S 56 % V] g AR R S vasa B IR ) 43 )7 )
JgREA, I Primer 5.08 i R ES )
(F1), ¥V H¥vasaLHFH ., Hd, 519095 55
SANAEcoR 1M Xho THE VI i (F R Zebr i),
PCRI I 45 : 94 °CHIAEYES min; 94 °C 30 s,
59°C30s, 72°C50s, I35MFI; 72 °CAE
110 min, I AR WHEE I AL UK A
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#* 1 FRIEFFIPCRY #5]4
Tab.1 PCR amplification primer of

the expression sequence

514 197 5(5'-3")
primer sequence(5'’-3")
LE5I% VexpF 5'CGGAATTCATGGATGAGGA
CTGGGAAGC3'
RS9 VexpR 5'CGCTCGAGGGCTTTCATCACAT
TTTCAAGC3'’

i: EcoR U Xho TERHI4% N UIRERED) A2 s H R Sl 2k b
Notes: EcoR 1 and Xho 1 restriction endonuclease sites are marked by
underline

13 FERFIEHFHBE

[l it PCR/” #J(TaKaRa), 5pMD-19T(simple)
[T, DNAJE % (TaKaRa)], 4 °Cidk, %
fb, B T A TR () B3 2 w0 e 56530 o
I pMD-19T-vasa M pET-32a#8 & , 435 H1 EcoR
TFI Xho DXL (37 °C, 2 h), Ty g B EE e B Tk G
W, Y- aaifi)s, ¥vasakkH 5pET32ai%
e, HRETEYEEAL R A DHS e, Pk B 7
BE, BRI I UE(n=5), BIIH4 & T i g AR &
¥ vasaF ¥ 22 Ik AR pET32a-Shvasa.,

14 KBBEFENFSRIE

i 20 # K (pET32a-Shvasa) i 1k £ BL2 1 & 5%
S, WA T LB M IR A (A R E R
1 mg/mL), PRECHGV, HFP T LBIR A5 5
(B EWIE N1 mg/mL), 37 CIRGIEFRT K, K
H¥l: 50 Ll KIEFR, ZWMWODso T
0.67~0.7; 1 mmol/mL IPTGi% S #3537 °C, 4h),
10 000 r/min, 4 °CE5.(>10 min, LW, 1xPBS
G oh i R R AR, TE VKV ST R S R R
FEtEI2 s, [EJEKHHE]3 s, EEFE]2 h), 10 000 r/min
010 min, H20 pLE L5 19 L1 OF1 1 xPBSZE
A R R S O DUTE HE AT SDS-PAGE 43 # (5%
AT, 12% B, % S ER25094 A1 h,
R, FE, SR 3K,

1.5 BEEAMNGL. ZRERENHIER

AN E

Ni-NTA His-Bind3% Fll |2 #7 # 40 1k 0] B 12 1R
BEVASARI A&, #HH50. 100, 150 mmol/mL
DR B2 VR, W8, SDS-PAGERIN . 2k
b5 B Bl 2 11 [200 pg/(UK - FORY I T 58 42
I DA T LAk, X o8 A fe B P =2 K 1 AR s
PEAT 22 5 M RIS o 2~3 WK 5 S0 8 S B I TR
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LB BEPL IR (VASARI & 87 12499 242 pg/mlL,
100 uL/AL), 2 58 BEBT L7 (M 20045 FF 4R 215 16
TR HEATELISAI N o i FR {3132 HL450 nm 1630 nm
PIWEAE , AT LAY -

1.6 &I HMIsCLE

BT TE 5 stk Rl 5 25 HR S T TBSTH
0 1% IF WL H]), 4 CHRAFTHIRBEF 16 h,
13 053 r/min®0>20 min, H ¥, Western
blothka i, R 3L F o XTGR9 e B H A
HATZWBER, Vel 2, 1:5, 1
109 B2 A 3L All I, FRZAG T AN E, 2 PRt
BT« 10N AR B 25, TR 22555

1.7 Western blot# M k45 314

HAVE R (R )L on 51 . SRR
Mo 50mgHZshin A1l mLARE IR, K
FFAAI S, 12 000 r/min 4 °CES5.0>10 min,
VEWR . IR SR H in4xLoading buffer T4 J&
W10 minfdi 25 148k . HR20 pLiy B 14
12% SDS-PAGEHLIK , L R 51 % 2 PVDFIR,
5% 1510 mL TBSTH &2 he —41MFE, 4 °C
B[ ¢ 1 000F BB BHE LY . SR8 mi A9 LT (4
Bk E2HRF) . R SR IE], TBST
ZE PR3, FER10 ming —HUEE (1 : 1000
i B R HRPARIC I 1L 40 S lgG), TBSTZE il vk
Y3, HRI10 min, ¥ EBUKYECLIL¥ &
JE) . g . R, LI EE IR L

2 g

2.1 RIEFFIFPCRY ERFEZFTIEEH A
E

39 LAYR] e A 3 188 B SEORIORG S cDNA R 15 AR
HEATPCRY 1S, A48 15 WU K/ — B e vk
s (D, W Fa8r, #8813 bpfvasaly
B, FEWE R EpMDI9T (simple), 153 & 4 244
pMDI19T-Shvasa, 1% H AR 5 £k ik
pET32a47 5l FH FR i 44 N VI EcoR TR Xho T 47 M
FEY) . EED = 2 i kA, pMD19T-Shvasail
D15, 132119800 bpZE £ 1 HLIK 4571 BRI A vasa
ML 751 pET32a%s Bk WEE VI f5 , 15 5
5900 bpZe A7 14 454 B R U1 5 (9 H 1 4541 (K12)
fg vl =Wy . M)y, SRRSO I T
] B AR R vasa 5 A% 26 3k E AR pET32a-Shvasa.

M 1 2

100

1 ShvasaZ B F5|#IPCRY 1= 4)
M. DNA Marker; 1. 98 #icDNAR BB I H H 7= 4 2. K 8
CDNANBAR (4 34 7= i Sk $8 7R~ N Shvasa k& R 5 51
Fig. 1 PCR amplification product of
Shvasa gene sequence

M. DNA Marker; 1. PCR amplification product using cDNA of ovary as
the templet; 2. PCR amplification product using cDNA of testes as the

templet; arrow indicates the Shvasa gene sequence

250
100

2 B ES YR Ik E
M. DNA Marker; 1~2. pMD19T-ShvasaTa 280 3 44 1) XU U1 72 90 5
3~4. pET32a7 A 1 XU B VI 7210 5 3k H6 7 9 Shvasa ) 52 5] 7 51

Fig. 2 Electrophoregram of vectors digested by
restriction endonuclease

M. DNA Marker; 1-2. the products of pMD19T-Shvasa digested by
EcoR 1 and Xho I; 3-4. pET32a digested by EcoR I and Xho I; arrow in-

dicates the gene sequence of Shvasa

2.2 VASARIAEBMTRIEESA{k

IR TR &, M5ES T VASA
B A 255, SDS-PAGEK 25 /R, &
20 TR T F2 1 261 mmol/L IPTGIBE S )5, 1 FiE
VRN DT TE T 43 i A I 21 5 108 K/ — B89 47 ku
1 H M, BIVASARLG & A (K3, K4), [F
A7 E 2 TR TR B Y VSR, VASARNG &
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ku 3 4
140 -
o o

75
—

45 [

35

:
25 .. “ -
3 SDS-PAGEN LFRFVASAR & EBRIRIE
M. % I Marker; 1. pET32a-Shvasaifs FJ5; 2. pET32a-Shvasak i
55 3.pET32a% # k1% T )5 4. pET32aZ H A K BT #7ks
NSRBI VASARL G & H
Fig. 3 The detection of recombinant VASA protein in
supernatant by SDS-PAGE

M. protein Marker; 1. pET32a-Shvasa induced; 2. pET32a-Shvasa unin-
duced; 3. pET32a induced; 4. pET32a uninduced; arrow indicates the re-
combinant VASA protein

ku
140

4 SDS-PAGENIUE  VASAGE & E R B RIL
M. % HMarker; 1. pET32a-Shvasais S J5; 2. pET32a-Shvasak %
F: 3.pET32aT # A F/5: 4. pET32a% B KRBT #ikiR
RN FRIEIVASARL & R E

Fig. 4 The detection of recombinant VASA protein in

precipitation by SDS-PAGE

M. protein Marker; 1. pET32a-Shvasa induced; 2. pET32a-Shvasa unin-
duced; 3. pET32a induced; 4. pET32a uninduced; arrow indicates the re-
combinant VASA protein

PR RRES, B d, REFHE
4 kL TR B S5 S . S WA S TR T
PR, ISR TCRERA AAG I 2 AH R RN VASA
filG R R (K13, Bl4) PR 3Rk A5 AT
BRI VASARE A B . #F— 2R R malifk
(7 %, IR B Rk B R, X VASARE
EAMIT T8, difk. 458 E/R, 50 mmol/L
Ik I 94 JBE 150 0 0 9 R B IS, T HA G B H A 2R
F1(&15); B BRI BE A3 i, 1001150 mmol/mL
Ik 1 94 J3E 190 06 B0 v R B IS, E B R 1 R
FTEET, 150 mmol/mLIBK M v & Pk B IRE, A6z 3]
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KEFMEHBEN. 150 mmol/mL Bk M ¥ & ¥ il
W, RS T M E M A H A E A . Bk
ST R K BE A3 AT S8, 150 mmol/mLIBK Ik ke i %k
R R P AL 4 B P A AR 90% L B, AR TR
SRR S R (1515)

1 2 3 4

i i

-
—i- R
3

5 SDS-PAGE# N VASARRAEHMFEMA L
1. KA I VASARI & H; 2. 50 mmol/LIK M3 J¥ 36 I Ji5 1
VASAG A s 3. 100 mmol/LIK MR & 26 it J5 (I VASARE & &
Fs 4. 150 mmol/LIK M B e i /5 I VASAR & B s & kR
HNVASAR & & H
Fig.5 The detection of purified recombinant VASA
protein by SDS-PAGE

1. unpurified recombinant VASA protein; 2. recombinant VASA protein
eluted by 50 mmol/L imiuzole; 3. recombinant VASA protein eluted by
100 mmol/L imiuzole; 4. recombinant VASA protein eluted by 150

mmol/L imiuzole; arrow indicates the recombinant VASA protein

23 VASAEHZRERKNFIESRELE

4lifb J5 M VASARL A & 58 6 2% KA
B, WAL, Hl& T RIRIRE VASATE H 1)
Z RPN o T ELISATJT Wil 5 Fr A5 Hi A
GIERANY, SR BRPUR BN = T 1.0x10°, £F
B RER, RS AR 1, hEE e bl
MR, R R SE58, If45 G Westen
blot 7 AP I 5 SR EAT T AR DN . R s 2 i
SCHRHRGE , vasalE A FEbRIC T F, FEREBIET
PERR AL LU P e O SR AT B AR R S
R, [ EE LR A A BR X6 B0 BT B AR 4
P, R W, BHMET IS 1R b — Pk e e
GRS RS DN 2 75 kuf) RS AR, T ZE BRI
0 AH R B H A s A, ORI
G 38 I UL 37 (9 P b R O 8 )G T B, ) A 4G 1 8]
FERE Y H 855075 RnE R VASARLA # 1FIR
BF B P BE 00038 5 2R AT A DN, TR AR A A U 1 A R
1 H s, R RAS T HR B VASA
Y 2 v B BT MR T Ry SR U0 O L 75 kui
KIRVASAZE A (K16).
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1 2 3 4 5
VASA — 75 ku

B-actin . - " Oku

6 Western blott&l|ShVASAZE B % w iR iF
H¥F R
1. VASAPRH P M 3% 46 68 240 205 2~5. VASAFIPE i (2)« % Al
LT (3~d) G 28 W BRI 335 (5) 20 Tl 44 0 59 568 4 41

Fig. 6 Identification of the specificity of anti-VASA
polyclonal antibody by Western blot

1. specificity detection of VASA protein in gills by anti-VASA serum; 2-
5. specificity detection of VASA protein in ovary by anti-VASA
serum(2), preimmune rabbit serum (3-4), and pre-adsorbed anti-VASA

serum (5), respectively
3 Whig

MEGE MR RIIER, FEEGHIE
WEZHE, mEE NG EEEK. fiEEEmn
REBHEMBRZMHINNEE, 5%, BT
Shvasa%%ﬁr? SIS A KR IG AT W A % 0T

AN 5 AR KM FF B P G IR R AR, I,
$mﬁﬁmm2mmm§5%ﬂ b4 2K o T R AR
fn EW TS S RE . ik, ERIBHAEN
WEPE L, pETRGEE R bRk A& EA
MM KMARGEZ —, RLEER T R RILE
{KpET-32a, %A 6xHiskric, BEALHE MM
FIFHishR 2 1T 2 FIZFralifb B . 5 GSThR
ZEAMEE, HisthZEEA TP REHNHE
H, S EMEANRBRENSEHIREN
SIAZ B, TR T 58 T RS A &
o %, HFIPTGH LUl 3 #IET7 RNAR &
fitg 5 B J ol 7, AR AET7 RNAR Gl IG5,
T AR - T7)5 87 T Uit A 20 I8 3%

BFIs, L, Bl RLGE i A TPTG R ¥ 45 MR
HEAR LR, ZEE & EHIPTGH GEXT K

Jo A TR A K 1 R ), A BIE Y G BE R IPTG
() B 5 15 R R 0 B B R s, B
TREFES M BIRERK E 0D }0.67~0.70
B, HA1 mmol/L IPTG, 37 °CiEF4 h, W3k
K EVASAR G E A, FlT/RZLEAN T
BS54tk
AN E R T VASAZE 4 IR A% F8 iA% H
PO EE 50 B AFFE 2 . TEShVASATR £
SLREBUR I H &t R, 3 Shvasatk PRI N 1Y
813 bph i X B b &k P51, @ i T4

7, W VASAR & EAFHFRET LR
(K3, K4), SARMFRME, EHRB(Carassius
auratus gibelio)}", 1EHvasaBL X #7930 bphi 7 X
B Rk F A, RN VASARLG &
HF BERP, S22 AFRAE, g7 H
AVEEF PRI T vasa i) 5E B B EEHE (1 800
bp)ENRKFH, B RALIPTGIRE, HF%
ik HARTHEFVASARL G 8 A AR AR, R4
AN TR By o ik B R A OR [E], H I RRAE T
VASARLAEE, AFEMERLA & A NAFEIE
ANTR], 3K T R 5 Ak A A A R O ] B
HEYIRS 2 AR S p e R T
%‘%itﬂ"]f?ﬂﬂﬂﬂ?vasa%lﬁlE’J%a‘?&li&ﬁ'ﬁﬂkékfh
G, W VASAREG 8 5 F BN, AT
B, 5 T LIS WP AR . i AE B A
P VASA Y AL S5 B ) DMRT-like, FI T
FIRW P IR w5, G 8 s
TR, RS E D FE A RNIE R
FEAED 2,
*U%EH%@EE@%EVE?@%E%’J%E@%%
BEpLiR, ARSIy EE, K25k
S M A 552 56 A5 >R FH 4 982 W 0t T A S B X
PR32 S 5ok BH P e I 97 0 B 5 i %) B 1 0t 3% 43
%'J#‘iﬂlﬁfh/*ﬁél*ﬂéﬂ U RAREH, B2
FRHUARI R Y B T i — D R AR Y
fF P, —SERFSE AT G R L g Y, )
MF B W E A S H L E TS, K
PE IR AR R U 2 PR Y S K AR 1 AT R
B, pETIR B ZSBR 0 H I, SIS 9 i i
R BAPEXT R, fifi ﬁ@h(ﬂﬂﬁ’]ﬁ[ﬁ%%ﬂﬁﬁ
eIy %T I, e ShVASAHUAR 1R 5
AW 38 S e g e B SR, TR SE T I UKAR A Y
ShVASATT 1A E % 45 5 PE U VAS AR & 25 11 A
KIRVASAE I, BATRRIER . REE R ARHE.
1B R A= B 20 AR e 0 T, R Z Wb
vasa®f H ok 38 5 0 AR 5 40 I 8 B . oA A
T ENCHENEEIERFE T, FI0F & 4E R
IR G R B ot B2 T vasadd) & 15 5 0 5 4E
FHE =20, AR B AT, vasa
A BT Bl AR A B I A AL ) TN A
AR EN, W23 W vasakk FAE A5 40 i rh
FestRis, IFHMEEMMABRYER. BF
BENASHE, H5ZAHML, ABFSEAEShVASA
B Z YRR % e h RV, ShVASAE FITE
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0 E

GRS Upke v SR Gk (18 6), IAME TS 22 0F 5
W, 3l iE ShVASASE H A ZUR SR, EF
BT ShVASAZE F R SR THRALUh, il
/N4 ShVASATR HFEATHAMMBM AT . BT 2
Hh e 2 TR R AR o

4 g

A E R ARG T R IR VASATE 1 FF
S L2 YU, T Rg AR IR M R H b 8 2k
VASAZE H A Y24 T RE B A 5% RN AL B8 40 1 48 2
WAL T AT, NEH R AR R T A
FR IR L B AL T A S
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Prokaryotic expression, antibody preparation and
immunological identification of VASA protein in
the freshwater crab (Sinopotamon henanense)

DU Xiaolin, WANGLan’, SUN Min"
(School of Life Science, Shanxi University, Taiyuan 030006, China)

Abstract: In order to study the expression pattern and function of the reproductive regulatory molecular VASA
during gonadal development of the freshwater crab, Sinopotamon henanense(ShVASA), we have cloned the par-
tial sequence of vasa gene in the freshwater crab, S. henanense (Shvasa). Based on the sequence, in the present
study, we prepared the specific anti-VASA polyclonal antibody for exploring the expression pattern and function
of ShVASA protein during gonadal development. A specific segment of 813 bp of Shvasa gene was selected and
cloned into pET32a vector to construct the prokaryotic expression vector pET32a-Shvasa. After the recombinant
vector was transferred into Escherichia coli, the recombinant VASA protein was expressed under the induction of
IPTG. SDS-PAGE analysis showed that the fusion protein, which was about 47 ku, mainly existed in the super-
natant. Using the fusion protein purified by Ni-NTA His-Bind affinity chromatography column as antigen, we im-
munized the New Zealand white rabbits, and obtained the polyclonal antibody of ShVASA protein. The titer of
anti-VASA polyclonal antibody reached 1x10° in ELISA assay. Furthermore, we identified the specificity of the
antibody gained in this study. Immuno-adsorption and Western blot analysis indicated that the produced anti-
VASA polyclonal antibody could specifically bind to the fusion protein as well as the natural ShVASA protein ex-
tracted from ovary. These results will provide a powerful tool for identification of germ cells in S. henanense and
other crabs, and for the study on the function of VASA protein in decapoda.

Key words: Sinopotamon henanense; VASA protein; prokaryotic expression; antibody preparation; immunologic-
al identification
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