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f5E: £ A Operon 4 & 8 16 A 31 49 2 # A JL 4 3% 2} 5F (Litopenaeus vannamei) 3 ¥t F A B AR
£F—RAIFHAKEDNA SABBT TR, B AFEHES 16 A HART 18 A
AT B ALEKA ABA, S 61.54% ; £ FRATIF XK 8IALE, K F B ELEIH 50
A, b 56.18%, BoARWBAT 6N HERFOTALE, A FSEBEKL AN, 5
50.5206 ,  FARAIFARS OBALE, S AEEHA 280, 5 30.11% . EA T HRA ORI
BA1~8A e B—AEABEALFRARAYIHEHEEESNR0.1959£0.0392%
0.1435£0.0268; B AFABAALTFRAGBHFHRAER S A 0.0922£0.0189
F20.0621+0.014 8, FAEABKNM 49 HAEIEE A 0.654 6:0.079 4, AT RBAKLE R
S5 % 5 0.708 7+ 0.065 6, 42 OPF - 09.0PZ— 11 AA I He ¥ HER T AABAFARGR

£ FRALFH#IE,

3 @R « FL4 B X AT  Litopenaeus vannamei ) ; ALY 3% £ 75 1% DNA (RAPD) ; R B HE 1%

5 ¥ = .5917

FLARBEXFEF ( Litopenaeus vannamei ), XFREFEH
FTHF (Pacific white shrimp) , B R HER KT HEEN
W, 1087 43| B R E . 20 4D 90 FARFH, SRR
¥R, JABE T XFEF ( Penaeus monodon ) IR EREE, T
RAEMFURAR AR, A EBRESRIB N PHE
BEMNSKHEFEHELM, EILER, BEFLAEXMIF
EPEFMEAENT K, NILEBEERR, FIURE
BR AR, MR ER TS, &RBEERE
HREER, —BHRBEHERER, AATH, £K2Z
85RO T A S EXT 1 3 &
MR RERESHAEHRETRELSST T # N
¥ 3 £ 75 ¥ DNA(RAPD) 1 Williams " '%5 @1, R4t
T—MRESTFREMEEREEROERNTE, B
ii, RAPD B RE S/ B A FaX RIS HIR
AR T, W%ﬁiﬁ?ﬁjﬁ\ﬂ?ﬁﬁﬁﬂgl
HEABEREELH T RAPD RRER, ﬁ‘ﬁ‘
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1 MRA %
1.1 HHRR
FFEEREY, FTRILAENT R, B

—AEEBEMTFRER B3R 25 B; BoARER
ARFARZR 20 1 40 B
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1.2 AAFE
i REHLEI 8% B Operon /A &, TagDNA B4 B
B EBE RN . dNTPs. PCR Markers W EAEYT
RAEI &, PCR ¥ 34X % Hema 8000,
1.3 Fi&
1.3.1 P4 DNA BB R #IK DNA K E &
HFEHE DNA WIRBR L X#R8], MK
B, FEARAE: (1) BRIIFUAY 200 mg, AK)E
A 1.5 mL # Eppendorf &9, #i A TE(10 mmol/ L
Tris. HCl, 100 mmol/ L EDTA) 5001L; (2) A 10%
SDS F ¥k 50 »L, iR%7; (3) IMA 6.0 #L 2.5 g/L RNase
f10xL10g/LEAMK, 8BS, 55CHML3~4h ;5 (4)
Wi B m o BRAM=25: 24 | SEEHRER
¥, 45 10 min, 12 000 r/min 3§ 10 min, B - HH#,
HHAEMME—K,5 min, 10 000 r/min B.L> 5 min, B E

#; (5) MARRERKIAKZEE, JFUIE DNA 10 min,

W H #A:2003 - 05-26 5B B $i:2003-12- 18
HEWE . HREEAM XM A (2KB05503N)
VEEBA % & (1978-), B, WK S A, BiL, AEX™
Z2EHMEREYFWE; NBE, EREE, ¥R, E-
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ULIERY DNA A 500 L 70% . BEMESR 1~ 2K, £ 2
B, ZRME 10~ 15 min, FZIFER, DNA Th, 0
TE (10 mmol/L Tris.HC1, 1 mmol/L EDTA) &% ,4CHE T
H#R. BNGRAEEHERWE,

1.3.2 PCR &4

PCR R R {&F N 25 oL, IntE & 3 : B4R DNA 25
ng/ R RI4EM, 10 x Buffer (KCl 500 mmol/ L; Tris.HCI
100 mmol/ L, pH 9.0; Triton X - 100, 1% ) 2.5 1L,
MgCl,(25mmol/ L) 1.5 pL, Taq 8 (3 U/ #L) 0.4 pL,
dNTP(2.5 mmol/L) 1.0 #L,3|#7 1.0 L, il H,0 & 25
L RAPD MR MR FF 2 : 94 C AR # 4 min; 94CAF 1t
1 min, 36CE ¥ 1 min, 72CTEH 2 min, 40 MEFF;
72CHEH 10 min, ¥ IH=PE 4CHERE,

1.3.3 Hk.WE

THEYE 1.5 MWREEER (FRIZ%E0.5
mg/L) L ATER K, BB IK B WA 0.5x TBE, B[ E X 5
V/em, BBl 4 1.5 h, #3KE5RZE Tanon GIS - 2008 %
BRBREGENE.

1.3.4 ¥

BEVLY H£S DNA H B L B HKIE Nei *'%
BIARITH

$=2Nxy/(Nx + Ny), P=1-8§

R, S HHERIRE, Nx, Ny 0% « FIE 5
MMEFE B RAPD BRiCHK, Nxy N 2, y B MESEE
B RAPD 3Ric#l. X S=18, ¥ A BeeHE, W
EREHEM S S=-08,VHABRELAR, B5®
BEARNREE, P yBEER,

21 HAHNSIMETRER
Tab.1 Random primers and their amplified results

2
2.1

R
RAPD # 3 % £

&3 A OPA, OPC, OPF, OPP, OPV, OPY, OPZ 7
£H3IE 140 MEYLS | W HATHE, B 81 TSI WEHEYE
RN, BAEP 65 WATEIR, VINERNR
Lo B—FEEFIET 16 151 IERE 78 M s, H
RSN EECH 481, 15 61.54% ; HFAXTAFILE
B9 MIR, HPEEMEEHN 504, & 56.18% .
FANFERBEST 16 M5B 97 Mk, K
SN EEHR 494, & 50.52% , HF AT EFIE 48 3
ML, BEMAECH 28, 5 30.11%, ADTIY3kKE
FIPRICHEH 1~ 8 N HRIEM AT REFE 200 ~ 2 500 bp
ZH, AAEEABERTFROVBERNE L
2.2 RARESMIFFIFRF—RGEE S HM

REF =YW ELEL _EERE, FA
RAPDistance 34t 8 th KRB A BE ™ P AR,
NPEMTE - FEBRENBEER PHEBERE
0.067 6~0.296 0 Z ], ¥¥40.1959+0.039 2, H
FARIIFH P EWEEE 0.0573~0.2162, FHR
0.1435:0.026 8, BB ERABENBIEER P H
WETE0.0448~0.1443 2/, FH %K 0.092 2+
0.018 9, FHXTHFA P EFEETE 0.0189~0.1102 %
M), FH R 0.062 11 0.014 8, B4 F 4Bk [|) By 1
fBE B4 0.654 6+ 0.079 4, PP FRBEE MR
BEB 4 0.708 7+ 0.065 6, 5|4 OPF - 09.0PZ - 11 X}
FAEM TR AAE ZRITIC, B 1@ 2 5808585
4 OPZ - 11 1 OPF - 09 X & BEE NV AR,

Y B RATMEER BoABEYT AWK
31y FEFI(5' - 3") F—F E S F—f
OPA-10 GTGATCGCAG 1~3 2~5 1~3 1~4
OPA-18 AGGTGACCGT 3~6 4~6 4~7 6~7
OPC - 01 TTGGAGCCAG 3~5 2~5 4~5 4~5
OPC - 03 GTGAGGCGTC 4~6 2~6 3~7 6
OPF - 03 CCTGATCACC 2~6 4~6 5-17 4-~5
OPF - 09 CCAAGCTTCC 1~4 3-6 3~6 6~7
OPP - 08 ACATCGCCCA 1~6 3-6 6~8 6~7
OPP - 09 GTGGTCCGCA 2~3 3~4 3~6 4~5
OPV - 06 ACGCCCAGGT 2~3 1~3 2~5 4~5
OPV - 15 CAGTGCCGGT 2~3 2~4 3-4 4~17
OPV -16 ACACCCCACA 2~6 3~7 1~6 2~5
OPV-19 GGGTGTGCAG 3~4 2~4 5~7 7
OPY - 11 AGACGATGGG 3~5 3~6 2~5 2~5
OPY - 15 AGTCGCCCTT 2~6 2~6 4~7 3-7
OPZ - 11 CTCAGTCGCA 1~2 3~5 4-8 2~4
OPZ - 20 ACTTTGGCGG 4~5 4~5 5~6 6~1
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Fig.1  The electrophoresis patterns of RAPDs of two groups of parent and their first filial generation of
Litopenaeus vannamei amplified by primer OPZ — 11
M:PCRMarkers; 01 ~ 07: 55 — N EARE(R ;08 ~ 14: 55— F — 1R, 15~ 24: 585 " FEAEF K25~ 3455 it 7 — R, M3k A FE/R B9 ik 22 ) 2%
RHSFRICHLBERE N EABAANEFRERN S FIRIC:Hk CHERE N ELABEANRTREF NS FARIC
M:PCR Markers; Ol ~ 07:the first group of primary parents; 08 ~ 14: descendants of the first group of shrimp; 15~ 24: the second group of primary parents;
25 ~ 34: descendants of the first second of shrimp. Arrow A: molecular markers between the two group of shrimp; Arrow B: molecular markers between the

primary parent and their descendants of the second group of shrimp; Arrow C:molecular markers between the primary parents and their descendants of the first

group of shrimp
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Fig.2  The electrophoresis patterns of RAPDs of two group of parent and their first filial

generation of Litopenaeus vannamei amplified by primer OPF — 09
M:PCRMarkers; 01 ~ 07: 5§ — T KA BEA ;08 ~ 15: 55— F— R ;16 ~ 24: 5 P RABM; 25~ 34: 55 —HF— R Wk A ERWAOBAZ 2
FRESTHRIGHLBEAE - I REARBIRTFREFNOS FHRIC;H L CHAB I REAREMTRERNS THRIC
M:PCR Markers; 01 ~ 07: the first group of primary parents; 08 ~ 15: descendants of the first group of shrimp; 16 ~ 24: the second group of primary parents;
25 ~ 34: descendants of the first second of shrimp. Arrow A: molecular markers between the two groups of shrimp; Arrow B: molecular markers between the

primary parent and their descendants of the first group of shrimp; Arrow C: molecular markers between the primary parents and their descendants of the

second group of shrimp

3 W@ SRAR, PO S0 50 55 0 0 o K T T
FUBR AR R4 A A WK T e e TREELERRR o AERRE, F D0 I RO SLA GRS AT SRR 2R
TR B ERERD S, A KRR RS R AF £ 2ok B B BR o FLAY B X MR e 3 B K T B
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FER,MAHENTFRABE R, B FRIFRBEE,
MR, EREEHESTIR Y, £FE R TRE
BLAS, MFE 7 B L gt B ki o Bk BORE R O 3R UF
F, ARHAECEETNRTHTEEAR®, NTTSHR
FESFHBIEERENL, BAAREREL, RH
TEFRBAEST,ERKRE, IR HE. RATH A RAPD
BARMFEANAARMGEEARENRES TR
XTUFHEAT 44T, #E5| ¥ OPF - 09, OPZ - 11 WIF 17
Y, R AEXSFRESRERS, BHRRET
R ARBHOEREREMNIFE -3 %S
B BEEEE R 0.195 9+ 0.039 2, F48 X 4F i35

fEBEB 5 0.1435+0.026 8; B A SIEERBEN
MAEERRE 0.0922+0.018 9, FHAXTIFH®REIEE
57 0.062 1+0.014 8, B NFEAFBEKRE HHRIEER N
0.654 6+£0.079 4, WA FABIERANBEEE SN
0.708 7+ 0.065 6, MiX 35 25 £ 7] LI E 3], Bi sttt
FRBEERETFERKNER, B— P EEREY
BMEEREE _MEABENFEES, HFRKRE
ERUBE N EELBEER, TAW I REBEM
PN FREEZEFERKNBREER. XBLERK
FPETRSEENTER X, XHMELAREHELEN
H R RT|#EH SPF R 4F, T SPF FIFH BT EL T H
R, ERTFHLRP, GLEERETR, ZHEER
&, 51 R AR, KR EES SRR A EE
EBMEE BTN 61.54% ,50.52% Garcia % ©!
R 65 MRRMALAXIFN 4 MIBIRR, TR
ERMNREAYUE 58.75% . FRRFABESMEAE
5B Garcia FMERMY, MHEHHXMTFHEEM

RESEHN 36.8% ), RULAENGFREHBIEES

BHAXNEE, HE ZH#BA 0 FRXTIF 2R
&, H30.11% M\ LEMERERTUE HELM
FREFEBREER, WEHRRAAMKNTHRETRE
ERRHER, XREANERSI#HHES, WAL
BRAAFRRAER, MEFREAXRENELZEK
TFRIFEEEER, HERTRERESER, ERFHEHR
BB, R AEKAE, R RS BEN Y
T RXEF (B LAERRTAF) F R &R RPN M5
e, BEFARARFNFENABHEREER, I
FABENER, KRR AEEZTHRRERY
ERER, MAMBIMRR, RR I NEERMLE
BEXS, X—HIREA, HIFNRBFHEREER

AEVIRIRR o A L0045 51 1 158 B9 AL 45 I 0 R S [
BRHRESHEFAEHENER, JEETHREKE
REFRBEEKHERERYERZ —,

NS BRAHMEY—H, EFEHMER,
EMAB  BEERFENEHE, ZEEHENER, &
R, BEETESRE . ITRRAKE AR
HFE R, X AT MR R RE, BT R RARE,
B2 5] R AR B BOR Xk MR 7 E R b B AT
PIEERMRMAETRLEN.

B
AFEBHFE—ANAFABRERATR O &0 8K

B, BRNFIRY; RFoAFARGCATREELZN
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Genetic diversity analysis of primary parent and the first filial
generation of pacific white shrimp, Litopenaeus vannamei
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Abstract: two groups of primary parent of Litopenaeus vannamei from Hawaii and their first filial generation lLave
been collected for this experiment. Random amplified polymorphic DNA (RAPD) technique was employed to detect the
genetic variation of primary parent and their first filial generation from the population. 16 primers were useful according to
the quantity, quality and reproducibility of loci. With the 16 primers, 78 loci of the first group of parent shrimp were, 48
obtained, in which were polymorphic and the propertion of polymorphic loci was 61.54% ; and with the 16 primers there are
89 loci of their first filial generation were obtained, in which 50 were polymorphic and the proportion of polymerphic loci
was 56.18% . For the second group, parent had 97 loci with the 16 primers, 49 of which are polymorphic and the pro-
portion of pelymorphic loci is 50.52% ; and their first filial generation had 93 loci, 28 of them were polymorphic and the
proportion of polymorphic loci was 30.11% . The average genetic distances of the first group of parent shrimp and their first
filial generation were 0.195 9+ 0.039 2, 0.143 5+ 0.026 8, respectively; and for the second group of shrimp those were
0.0922+0.0189, 0.062 1+ 0.014 8 respectively. There were some different amplified results between the two groups
of shrimp with primers OPF — 09,0PZ - 11.
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