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Screen of white-spot-syndrome-virus (WSSV)-resistance molecular
markers and analysis of genetic diversity in Fenneropenaeus chinensis
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ABSTRACT 29 sib-families of Fenneropenaeus chinensis which were obtained by selective
breeding were artificially infected with WSSV. 29 samples with the longest survival time com-
posed the WSSV-resistant group and 29 samples with the shortest survival time composed
WSSV- susceptible group. Random amplified polymorphic DNA (RAPD) technique was em-
ployed to analyze these samples. The results were that 5 distinctive genetic markers with dis-
ease resistant trait and 2 distinctive genetic markers with disease susceptible trait were ob-
tained. The genetic diversity of two groups was studied with 15 primers. 82 sites (DNA bands)
were revealed, 34 of which were polymorphic, representing a percentage of 41. 46 %. The pro-
portions of polymorphic amplified fragments of the WSS-resistant group and the WSSV-suscep-
tible group were 40. 24% and 37. 8% , respectively. The mean Shannon’s index of genetic diver-
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sity in two groups was 0.217 7. And the Shannon’s index of the WSSV-resistant group was
0. 219 0, which was a little higher than that of the WSSV- susceptible group’s 0. 2163. The av-
erage genetic variability of intra-polulation(Hpop/ Hsp) was 0. 964 5, indicating 96. 45% of ge-
netic variability was from intra-polulation while 3. 55% was from inter-polulation. The genetic
differentiation index analyzed with the gene frequency of each site was 0. 029 4 that indicated no

genetic differentiation.
KEY WORDS Fenneropenaeus chinensis Genetic markers WSSV RAPD

FENIFYZE2REEEN L FEE,HE M 1993 4£ WSSV 8% LIK, | B XHEF SRRk A it — BRIk
WSSV Skl EXUF R Z R BB, BIF T/EHE—FEMN WSSV AR EFHRERBENG RS
EBURYLIE, 75— EX f EX ST EAN R, IS T HIURH A . BT AEREFIYNERELTHE
RAAK RS ZEMBEERBEM(QTLD AARE FHFEEATNMRAEEREROBEFR. 28E
BEFTHMMRFTEEAREX M EEERFEARHBF - N EEMEERER. ATEIBREAABHVER,
R E MR 2EFKIE BB B M EMBE T A RN BRERIC L, IFBUE T A B X i# R (Pruder et al. 1995;
Wyban ez al. 1995; Carr ezal. 1994), X| $E%5 (2002) % ff EXHIF A T/RY WSSV R R BURS: 10 d
Je (B3 428 BR B X R O SE B b1 ), #I A RAPD £ R 34743 #7158 31 18 > 5 HUAR A R I B 5 47 1 ; Fa FE 4L % (2005)
FIF RAPD AR Xt E XS iFHE WSSV T W E K R EE T HREIIT 00, LT 5 M 5HRMHERHRE
RHERIZ. AR PES AR ETBHEASBTATIRELE, SEBHENTUREIARBE, FH
RAPD HE AR W BAHUR BRI A R BRI 5 Z R4, BB R EE SHURHEX B ERIC, IPUR Mk
FIRALKE .,

1 #REFZE

1.1 ##

2004 4 11 A~20054E 3 AMAHE, @ BRTRBRMATERBEAR BT RBHAAN 29 MERBEER.
2005 4E 8 A, B M EKAEKM 29 B(GE 1682 MO R B KR IT/INEBLREMHESTATLRKE. B
AL SN RRZR 10 BE¥45 KR 3 4, B K% 580 BEXTHF, 2 FRAFRERBEHFEGI Cm* )., I
FRTZRIWNIR 1 AR R BERRILER 10%4kE. . & WSSV BBEBEEXAMNIF, EERFAR 2 d. LB
AN I0E, SRk 4K, Bk E R 300%, LA ABESTE 25.5+0.9°C., BEMBRARLAH
L, AEHYERFERABRE 5% EHRWE BER . 82 h WFFRE B IS B XT IR, ] TR K
45, L F MRS B A TGS MU B R, BE —20°C &M TR RTE. LRERE B HEGF e [t
TTHERE 4 32 3 A 19 35 A 1 B Ji) B 4 RV A 038 B ) g 0 A S R 4% 29 BB, A LB 9 BF 4K (The longest survival
time, LST) F#JKG B (The shortest survival time, SST),

1.2 FHix

1.2.1 DNA #3R&

BUFEREULA, RAE A B/, REBERLX #% 20000, ZF4 DNA ARBEXEK
ddH,O #B 2 100ng/ml, —20°CIRFE&H .
1.2.2 RAPD R B4 %

RAPD R Jj S & F 15u], HeF M55 10X PCR KM B WK 2. 5 pl(A4:100 mmol/l Tris-Cl,500mmol/ml
KCl,0.01% Gelatin, pH 8.4);25 mmol/L MgCl, 1. 5u1; ANTP (% 2. 5mmol/L) 1. 2ul; 5| # (5 pmol/L ) 1
pl; Taq BEC 5 U/pD0. 12 pl; B E 4 DNAC10 ng/pl)1pul; i ddH, O % B4, B& 7 PE29600 # PCR ¥ 3%
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LAY 18,94 CAEHE 5 min; 94 °C 1 min, 36 °C 1 min,72 °C 2min, 45 MEFF ;72 “CHEH 10 min; 4 C{RFE.
1.2.3 34wk

RHTRHERFTEZHEIY,FNATVALREHR, ALBXN5IWHTT 3 KME, HE BILER S ME
WIRATE—E, LIRS DNA SRR, M 400 51 ik iy HEW. P MEHF KT 2 0519, RERE
Michelmore (199D H ) BSA F &, A HFIL R A BHMBHE N HAZ AW DNASZERR S AWKER
10ng/pl. PAW/NMES DNA # 9 BAR, M 312 M M s T Bk y B, R HER MBS ERRA T HE =
SRS ATEANRES 10 M ESTYH, BREFARNBEMNEFEREEOYNIIY. RAEHERT
B ITA ME Y 1,
1.2.4 £ R4

B Spl 93 F= 9 A 20 BRAE REEE B B 3K 70 5 , EB Be 8, R /5 A Gel Doc1000 % B AR {317 B R AL 3
1.2.5 #¥EHH V

I HE S K RAPD #1850, 1B IE W ARR S B3 % RAPD HIKIEH LR F AP WHERIERT”, X
P HEH BIC 07 K 0.1 SERE B M AT L, A Popgene Versionl. 32 AW #ATAL . St H LM
KW IHEPHEANESR AL REEREEY, BEHKFEEN 0.05, ¥ RAPD ZIWEHEERIH A
REMERMN SRS, BZHFH AL T Hardy-Weinberg P45 % & BEK 185 S BOHTHHE -

ZENMEWH] . P=Z B E B/ PR BEX100%

Shannon ZREEFE BB L T H 1L L (Wachira ez al. 1995; King ez al. 1978)

H'= — 22X, InX, (X, AP 1 ZEFRE—FHE D8 IR

n MARFBEA YT Y LM Hop= — 2 H1/n yn IR OFEE.

BARZREMN . He= —2ZX InX , X In ABEPRGEERRBRER,

W E B ENBRE ST SR EHH . Hpp/ Hs

BRI IREZRER SR HH . (He —Hpp)/ Hep

Nei(1972) B M MAHMERE . I= (X, Y) /{Z(X)?Z(Y,)? 2

I EmMESFIER Neil972) K : I= Cn— 1D 2 (X, Y) /{2 Cn(X)P—1) ZCr(Y)*—1)}"?

KP X, YRR X MY 8RS M AWFEMERER

Nei(1972) Bk B REZHEE :Da=—1In I
1.2.6 ERFFEk

NWREMELERPFHFFHITER. HRFESRB(TFREY(FBAERSE 192 HEMM I R
RUMBERBENRFIT . BA-TEHHBLENBE, MABFEBROXEK, ZRTHRELSR. KH
B, B EERCOABAR ST PCR Y ., RBIERN 60 ul, DNA B4R 3pl, HALR N K HARZE., PN R
JEF 1.5% MBBENE b ek, AW BGRB8 B 8 R B,

2 HR

2.1 AAMBEHRNRELR

A 400 A 51453 e B X AR B0 S R B B R BEAT 40T, SR S S B MR ER BB RBR R,
R 2 BB B ESMSERNTBHEPHREFEE, ZRIER L, AR1ITUEH 7T M ANREFEREN
AP LEREERREE. Kb 5 MA7E SLT B P REMR B E R T SSL #4k; AL SSL #¥
P ERRMEDE RS T SLT Bk, AREXT S1020-1 . S1020-4 . S1176-4 F S446-2 4 M R LW HITT
R E e, F— S5 TAEE#T. HP54 S1020 AR R MBI RE R B ENLA, K5 WK B
T R R S 1.

2.2 THEE DNA 51
F Y3 4% T M ,mmz%wti/l\iﬁéﬁlﬁm*ﬁ%%ﬂéKJ154\%‘!%Xa‘SLTﬁSSTﬁ/I\ﬁm&ﬁ#iE}#:?%
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Fig.1 Electrophoretograms of RAPD in two groups of the primer $1020

B 82 ML A. K, ZHMA 341N b
41.46% . 54 S10 EFWMNERF A AR,
H{E UANBHB N =EWNEEMAN 1~6
. BB EHRMLE 5. 47 MR, A TR
R 200~2 000 bp, PIABEKH Z AN
A B4 B R 40.24%. 37.8% (FE 2),
Shannon's 2R #5 Bk B W A BHK K F 5
BMIEZSEN 0.203 2,SLT HiEM L L
BERNO0.204 4 BEE T SST B£44K 0. 201 9; 8¢
RN B RIE AR (Hpop/ Hs)0. 964 5, 84k
BB 1A (1— Hpop/ Hsp) £ 0.035 5
(F 3), 7] A 90. 02 % MR LA ok B F#Ek
M,9.98% A B3k B T RE4A/H . Shannon 's
ZHEHEHRRRET S NE TR E
¥ — DNA F BRI ZRBAR T BB %
LZAE,M Nei'stERBEIBRERE - AL
BFWAEMEE, g & B A 3 H AR
BHEABENBRAERRN 0.009 5,8 %
AL IE B 0. 029 4(FK 2),

3 itig

3.1 BMPEMNGTRERTHER

EMPEMFATHELRIES, R
- TR WSSV R B 1R £ W R w5 B X 4F
B9 FE T, INFR I B F 89 7 5 00, X R R |
B AR B . B, XX R E 5L
AREHBE R T B —HL K, B
] — 26 8 2 [ f AT A\ T B08E SE B F B AR
BesL 5o, LR w0 R 3 O 2% 5K 50 X B 4

F1 HEMNFHEIABFENSSERARBFAENHILR
Table 1 Comparison of the phenotype frequency of polymorphism
loci in two populations of F. chinensis
SLT SST
EiL 7] HAEY BEMIRE CIER BHESK
Primer Total loci Dominate loci Total loci Dominate loci X Tvelue
number number number number
$240-1 29 22 29 20 0.35
5240-2 29 9 29 8 0.08
s240-3 29 1 29 3 1.07
$240-7 29 17 29 17 0
5240-8 29 28 29 29 1,02
s261-1 29 20 29 24 1.51
5261-2 29 5 29 8 0. 89
s261-3 29 24 29 27 1. 46
s261-4 29 2 29 5 1. 46
s261-5 29 21 29 11 6.97**
s261-6 29 13 29 17 1.1
$306-3 29 5 29 2 1. 46
$306-4 29 25 29 21 1.68
s1006-1 29 19 29 20 0.08
s1006-5 29 15 29 14 0.07
51090-1 29 12 29 10 0.29
s1090-2 29 6 29 7 0.1
s1090-4 29 12 29 15 0.62
s1090-5 29 4 29 12 5.52*
s504-3 29 3 29 0 3.16
s504-4 29 14 29 13 0.07
$504-5 29 3 29 8 2.8
s358-4 29 19 29 17 0.29
s358-5 29 18 29 24 3.11
5324-2 29 7 29 11 1.29
$366-4 29 4 29 15 9,47
51020-1 29 21 29 8 11.66**
s1020-4 29 5 29 19 13.93**
s475-3 29 9 29 3 3.78
s475-4 29 11 29 13 0,28
s446-2 29 9 29 0 10.65* *
s446-3 29 15 29 17 0.28
s1176-3 29 9 29 11 0.31
s1176-4 29 4 29 16 10.99**
W AEFBE * » AERKRBE
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WAKRBIER . REGRIEH, AMBRETARBEARNFEBRELE 0XU L, AR ATRELE
B ERRRLBE —EEE LA RBE K P EXIEX WSSV MR B, AR, AATERE R
KA S B R GG HUR S B AT SRR, FIRE, 20 B B BOR B R AR B R R R 22 R .

3.2 HEMTESBEEHSEREAMS

RAPD A & % H I A & 8 Wil-
liams Z£F 1990 4E7F PCR Xl F R B &
K —FharFirid, KRR ERA FA
ZH 4 DNA 55 %5 B9 15 0T 88 217 38
BRI, HEAE R .5 TRIEFR
oy 38 b WK B £ 85 (AFLP) 4387
RERELF BAARELZAHRERN
AL T TR AR Z 5] 98 & B #
(BRiAZBENA 20 X EITIFET
BIYD Yy ¥ S A R, Btk RAPD 4
T Z R T AA ZREES0, B %%
B L 1 B AR I R S 4 AR S B
5. RAPD B AR®E#) 2 BN I Fah iy
B 5 T B R A0 R MR A 26 B AR e
P, ¥ 37 F % (2005) i RAPD # K78 8
B4 S5EREMXN S FiRig, IR
HALAMLT SCAR #rid; MRk # 55 (1999 H
RAPD-BSA 5 A i ¥t i /K BB R E e vk
HESRIL.

nRER—BA I EHEERN. 5F
Wi BN FTERATREARDRER
KBEEBAIRERENEENES.
EHRETFMLERS, B EREH B
P 5l o 25 5 00 T AR o IR T 5 AR K TR AR R
7. B, F U 4r F AR 0 £ R X B 2
PEATAR G AE 7, SR J5 B A [ B B pE 2 R

# 2 RAPD Hif i 5 347
Table 2 Genetic analyses of RAPD electrophoretogram

Bk BEA R B EEMAE SHEMEAHH i85 BE B wi% 5
Grou Total loci Polymorphism Polymorphism Genetic {38 ¥
PS  humber loci number %> distance Gst
SLT 82 33 40. 24 0.009 5 0.029 4
SST 82 31 37.80

#3 PENEHHEQBESSEST

Table 3 Genetic diversity within and between the two populations of F. chinensis

H,

51y Hpop/ 1—Hpop/
Primer Hse Hror H H
LST SST sp sp

S358  0.2688 0.2640 0.2706 0.2664 0.9845 0.0155
S324 0.0641 0.0861 00761 0.0751 0.989 0.0131
S240 0.2849 0.2161 0.2600 0.2505 0.9635 0.0365
S261 0.3663 0.3497 0.3672 0.3580 0.9749  0.0251
$304  0.1110 0.0950 0.1046 0.1030 0.9847 0.015 3
S306 0.2586 0.2561 0.2575 0.2574 0.9994  0.000 6
$366 0.0429 0.1025 0,080 6 0.0727 0.9020  0.098 0
S446  0.2591 0.1611 0.2247 0.2101 0.9350  0.065 0
S475 0.243 0 0.194 4 0.2235 0.218 7 0.978 5 0.021 5
S504  0.2018 0.2018 0.2088 0.2018 0.9665 0.0335
S1006  0.2586 0.2561 0.2575 0.2574 0.9994  0.000 6
S1020  0.2868 0.2678 0.3071 0.2773 0.9030 0,097 0
S1090  0.2417 0.2902 0.2705 0.2660 0.9832 0.0168
S1176  0.1782 0.2878 0.2473 0.2330 0.9422  0.0578
1 0.2190 0.2163 0.2254. 0.2177 0.9645  0.0355

Mean value

BB -TMERAER D, ATRBSAFONERE S REE, NTTA A T A H AT HRRE R
(&% 2005 . Huang (1997 A4 FARIiEfE R F4 0% 4 MLAMHEHE (Xa-44, Xa-5,Xa-13 fl
Xa-21)ET IRBB60 M FHEH . ELFFCODRAZERRBTHEL S BB FLRO#ATHBELESES
SFiniCEBEREN R AT S 3 AN NEARRBUEE RN E%ES It 5% K RFLP fRicf1 PCR #Rid
(SCAR Hrit) , M EAXSLRENKMR G RBERHORZHENW A RBETTHFHRICHBD TN EE,HEE
P E, Mg RISt 36 KRS H PP FE AR,

AFFEFH RAPD RN AR F I BT OB H O NREETIN BB 7T M EFIIBEEFREFRE
FEBEOAS,HP 5 AMATE SLT BRTWRENNE D EHF T SST B, X 5 M A RESHBEHR
XK. FHI, BN S1020-4 1 S1176-4 7€ SST FAP W R R K B T4 SLT BHK, X A4
ARER SHRA A XN R BAERIS. K3y S1020 ZAFANEREMN A, — N 5HR EHE LM
S1020-1, —AMAHIKALE S1020-4, FFHX & 5HR A X ARG RICHHTMBIE M, WA KRR E MR,
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3.3 EXIRRY R S HEK

FEMNIFRRESSE - BEME, A % (2001) F RAPD HAR X o B X SR8 & 2 1% 79 2 7 50 B¢ 4K . 9
B G TR BB AME B RATRARERE 4 MRERTHN, R 4 P RENREZESMRTE
2026 ~33. 36 Z A ; o] E JEEF (2004) X o B X HF PR A & A T35 F BEiK 4T RAPD o) 4, 5 R % 8, 3 bR
B B SHETE 3306 ~38% Z 8. AT 400 ME M P&t 3 KMk, B2 14 45193 B 505 BE J A [ 1 B
RATY 38, BB R A RIS BB 50 40. 24 %1 37. 80 %, AT A IS5 R0 & , IR N A R RE R T 51 M 89
BEEREE R, AARBKR T RES BN WRAETF Y.

Y% Wright(1978) X FBME ML R B MR A L RETE 0~0. 05 ZH W BHEZ R A BIEZ L.
R4 2 B AR T B8 B B 1B BE ) S TR A Ak 22 8] )i 45 AL R Bk 0. 029 4, Rl BY i 4% BE B O 0. 009 5, 6 BH
REWANTFBETEX WSSV R A LERAZR, BHEFREWBHKBRE S, W) %5 2003) b H
RAPD £ ARXM K BEH B oA fB AR B EHT AR R ERRGEHBEERBR K. R
BWAVURE N AR ERREERABE ., Bk, UGB AR S HT A GBI % E & B A F AR B X WSSV k6t
BEAARRIRFHERTETHARERANRETERX RS, EHF TH—-SHPI5.
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