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NI EREE A DNA 2SR
RAPD #ridif 51

KL H@EE BAkE Kok XHE

(P EFEREERRT &9 266071)

RBE T 1996 F 10 173 5 B 75 B UL i 80R 58 B 45 4075 47 x5, R K 39 3 4% L I
R RO HERENS o M AR # AN F R &~ 12, H RAPD £ A xf HEH A DNA
M2 BMHET THIT. FERXNRIE A N, 420 MRS T 8, 355 282 £F &
MR B, BB ETE 230—2 800bp Z I, IRIEY 1 1 B I EHE AR KRG BE B L
RIEA UPGMA HINT BIF T REM . BRI TR 6 MITMBEZ X R SH RN RER
EAE—F, Y RAPD £ ¥ s B & R PR — A EE M EN B EC.

XA RAPD i/ 4F% HEM DNA BiEHEH

ERFES Q7YY

BEALY L A DNA (RAPD)HARE 90 R K RERM . LR &8 5E K % (PCR)
ARAREME T THEYFHA HiC AR AEARFERN T ZONA, HBUSES
R (BRI, 1995: XUMB K 35, 1996; B ZE %, 1994; £ X%, 19945 £ AL, 19965 E R 1L
%,1996; Comincini er al, 1996; Stothard et al, 1996; Virk er al, 1995; Wilhelmina et
al, 1995)., EXTHEFEEY A ERE~FLWHE, EEF L RE LB IRE (Garcia er
al, 1995) , 1 B A H A R ILIRGE. AR &5 H RAPD R G A FFE B Y 6 Filg = 4R 26
# A DNA £ SR BTSRRI 2 ST E T E B 55 % X R, LU 1T RAPD #5
TS 3% B A MEBT 5T 0 B R R 52
1 #MHE5AZ
L1 %8

K9 BT R 6 FP U 78R 2K 4 B K b B X AT (Penaeus chinensis) . 4 X5 4 Xt
¥F (Parapenaeopsis tenella) . J B x4 8K (Metapenaus jovneri) . J& JEF (Trachypenaeus
curvirostris) . F B H U (Exopalaemon  carinicauda) 1% B # #F (Crangon affinis) , ¥ K
1996 4F 10 F 4 B 77 5 B 5 1 B 36 v 38 7 B0 oK o R 0 B T R O, 3 (B S
BET —20 CRFEF.

1.2 EFEA DNA fIREX
HX 100mg 46 24 89 #%. fil A 500 pl 59 3K 4% #h ¥ (Tris —-HCl 10mmol / L, pH = 8. 0;

* EREARFEEGTEIIH, 394701415 HRE ST RBRYTE, PD-B6-5-35; FEA¥REKESEH
FiH.9630545. KA T, METI1960F (H, 18 £, T, E-mail: xbyc@ms.qdio.ac.cn
W EE: 1990-12-11, WEXHH . 1998-04-28
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EDTA 100mmol/L) . & 5] G AL WBE A 1% A9 SDS #1100 wg/ml &9 & (18§ K, 55 C#H 1k
3h, BRJG o0 AV S ARRR Y B, B 0T (10D, A0 B (24 1) R, IR S BETLE,
TERMR. B4 CRIEF&M.
1.3 BEHLE |40

K36 AT R BEALT 14 A Operon 23 Rl P2 &, AL FFI G0 1 FiR.

®1 RBENSIMEREEEFS

Tab.1 The sequences of the primers

5 S ¥ o5 51 7} F o5
V=01 TGACGCATGC V-1l CTCGACAGAG
V-0l AGTCACTCCC v-12 ACCCCCCACT
V03 CTCCCTGCAA V-13 ACCCCCTGAA
V-4 CCCCTCACGA V-14 AGATCCCGCC
V=03 TCCGAGAGGG V-15 CAGTGCCGGT
V-0o ACGCCCAGGT V-lo ACACCCCACA
V-7 GAAGCCAGCC vV-17 ACCGGCTTGT
V0K GGACGGCGTT V-18 TGGTGGCGTT
V=09 TGTACCCGTC V-19 GGGTGTGCAG
V-10 GGACCTGCTG V-20 CAGCATGGTC

1.4 PCR BRRZ

RAPD fz iz # £ 55 Williams %5 (1990) i 42 18 2 4 48 {1, & [H 44 DNA 7 PE9600 &!
PCRY AL 22 94C Mk Smin f&, #1745 M HEEHR, B —FEHEIFE 94C 1min, 36 C
Imin, 72°C 2min, &K 7E 72 C 4 10min, P 8= 1. 5% A5 ¥E&E B ik 4 &, EB %t
B, SEIMT O T s R,
1.5 KRR

R T RUKGIEM T 8577, BT BB ST, BRI Ra AT E AL, Al PHYLIP3. 5
TP Xt AT O, AR Nei % (1979) B4 F = 2N/ (N, + N) (X, N A X H
Y FAMNMEIE RS E NN XY MRS IR ) T E LY e
ATE DNA Jr By 3t 2 58 (F) MRS (K a] Y °F 29 38 4% BE B8 5 4, IR B A6 BE B 36 B it 1T
BRI,
2 R
2.1 RAPD Big

LY AT R RY 20 RO ER P TR, B -5 AT AT 104N ES, B
WT B K/NAE 230-—2 800 bp 2 fal. B 1 HASIH V —09.V-14 —V -16.V —18 —V 204
PCRY MG RIHLIKES B, 20 Fh 5| 3L 115 5] 282 RIF MR & M I 18 45, o X e 38 )5
XL 6 FhERIZ 1A 0 #ATH, BR A B xS 2 A 3 B 0 ROR 1, IR XA EHE R A 0,
KRERAITENL, B PHYLIP3. 5 BFH B £&1L (Bootstrap) B 7 5 247 1 000 IR &1L, 15
FIE 2 R,
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M1 ANFE SRR E S DNATHR LG 1 FIV-09. V-14-V-16. V- 18-V-200" 2=t e ik 1
Fig.l The elecrrophoresis patterns of RAPD from six species of marine shrimps after random amplified
with primers V-09, V. 14-V-16, V-18-V-20
MR oM BV 00 1d— 16 I IV - 14—V -16: 18—20 X8| HV-18—V-20
a BEAE b WIS e o BICH R o MR o WA 1 Y M. ADNA EcoR 1/ Hindill

® T 22 HESW
R Nei ¥ (19792 X, HH R T 6 FRiIF
RIS > o) (g S AL I 1% DNA K ER 69 3L 308 (R 2) &0
wmre  THERBCERER(R FRIGER
AR L, B PHYLIP 3.5 %+ 8 UPGMA

Y3 O % AT AN REEMHF T ERTLE. BB 3IME
w . ROXEERE5E 2 HEXHELL
#RET
3 it
¥R L TEHBFIEEREREFHRRESR
M2 MrmrAnsmnaxsioo . HATFRAMBEFRCAERETREE
B TR LIS R b s R LEANESHNELROZES. BT

Fig2 Parsimon; trec based on | 000 bOOSUIP — yp wy ey o) 4 st s w0 FL 5 4 DY 2 00 A 38 B R A

replicates with the present or absent of amplified

polymomhic DNA (ragments EHRMSR. REER AT 2AE TR
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R2 AWMLY MBS SDNARBREEE ()
Tab.2 The proportion of randomly amplified polymorphic DNA [ragments shared

among six species of marine shnmps

rh [ %} 4F #3545 3 HF 3] B 7 2o 4R i JJ:3 R EF B IF

e B 2f 4F 1.000 00 0.344 26 0.344 83 0.243 48 0.162 60 0.108 10
75 {5 3T 4R 0.344 26 1.000 00 0.250 00 0.210 53 0.233 00 0.153 85
J B %o AR 0.344 83 0.250 00 1.000 00 0.224 72 0.141 41 0.141 18
- I 0.243 48 0.210 53 0.224 72 1.000 00 0.250 00 0.186 00
HEBLF 0.162 60 0.233 00 0.141 41 0.250 00 1.000 00 0.297 86
% 148 F 0.108 10 0.153 85 0.141 18 0.186 00 0.297 86 1.000 00

R3 ARG TEEMREERER0-F)

Tab.3 The genetic distance of six species of manne shrimps

of & 2 4F 40 25 45 %of T JA B &t T o8 TR B RAL AR AF
o B xf 4F 0.000 00 0.655 74 0.65517 0.756 57 0.837 40 0.891 90
2075 4 5 8F 0.65574 0.000 00 0.750 00 0.789 47 0.767 00 0.846 15
J& B 2 A 0.65517 0.750 00 0.000 00 0.775 28 0.858 59 0.858 82
. 184 0.756 75 0.789 47 0.775 28 0.000 00 0.750 00 0.814 00
HRHLF 0.837 40 0.767 00 0.858 59 0.750 00 0.000 00 0.702 13
¥ BB AT 0.891 90 0.846 15 0.858 82 0.814 00 0.702 13 0.000 00
FEXLF a b
—————— 1 [E X &F
P BRI AF I K #7 %1 £
475 P ¥ AR 405 437 35 4R
i JII8 33 I J1iE43
R e aF HREBF
¥ 45 4T
IR AT

B3 RER SR UPGMATT i (a) FINIJT 3 (b) 18 2 R 40k
Fig.3 Phylogenetic tree based on the genetic distance matrices with the method of UPGMA (a) and NJ (b)

BgfER., REANSEEXNTAYREEHENTRRE+AEEN, B TREK
3 H SR T A BL R Wy el B R B, B[R] — R BE A R (R MAOR U, B4 B R A B £ S
KRR BEEZHURABHN. TREARSEIMNELE FEER CBRKEAR, HET
A THERENNRE-YMARERNNA S, HELEZIERKFRENER. R, [
TN ARARK, REAROAL A BHNBEESHEERTRESARE
PMEEANALHERL. FIHYE, RECHALHRE RN AR IR ICHE A S 55—
W 7= MRS BE IR ) b S % 5 M AT T R (B SR R R SE B RN — B R A B R
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EHARKER, it R E EELFH IO AEERIETRNATHERE, THBEES
BEVE N A] 34T OR 17 0 AN BE I 8 B A R RS RE A T B

£ DNA 7+ FKF EFREGFIF KM R & X R R EAEE, HiEERr ERE L&
Wi, HAEEFRBXERN TE. i, ACEBRAFRRURAFE RS 6 Filg =i H
RAPD i R AT W 058 AR IR AR TE G P AR B MR K€ M SCRG X R PT R F 1
AT, AMAFAMeHIErPRT +EEMMNALE, fi4f 8 F B EH
(Dendrobranclriata) {9 xF #F 21 &} (Peuaeoidea) , fT 2 #UR T M B (Pleocyamata) HJ B T &
Fl (Caridea) , £ FH K., TEX 6 Fhifg F= 4R o, o B 3T 8F, 40 25 {h 0F 4, & 137 % 45 11 88 U AR
BT AT HF SR8 4 MARE FEATMEEBI R THEEEH EIFSR
hREIRR AR, N UPGMA BED I RRE, FROF. FHRB T SHE 4
IFROPRA, I T B SR SR SR 2 B M X 5. EXTIER R 4 MRS R T 4 DA
FR R, NEBEE (E 30) BT UEHENMEREXR, BREWEGIFRBT ENMEEXR
FZE I, P B o} BT 8 0 5 R R B AR SR — L R A T S AR T 3 . AR R E — &, U
BA o B @ AR 5 A FGRT AT AR Y R 4% 56 R BOR, H IR A T 05 38R, SR 5 2 8 TURF, X — 45 2R
SR SHATHE G KM EER (Dall er af, 19905 XHTE, 1955) KiE—B, 1 NJ RE5
FriE (B 3b) LB R AF, ARSI SRR 4 FraF e e B8 3 6, M H N B
IR KB IR A TR 3 MR R, AR B2 el EBEE e R /NE A B R BT EATEIR
EHFR,. 5 UPGMA BREG TG R K-8, BV HENEZEEBY. LEFEH
ZUORBMTYMYEEER, FEXAREMYHBIXZFBRED, RZMNEL., 1E 282
Y MAE T, 6 MIFAZMRBRRAAME, BEX IR 4 MR FBRUE 10 4,
FHERBEM P EN AR RH TR E BN 21 &, XERERBRURE—Y
FREFIEY S R B MORARIE i E L R RS e AR B I RE A EEN, Hi,
RAPD i R xf T i £ M F &S FKF LR EBRIESHNE HEHNRFEHILX
AL, HITHFHMMENEESETEES 4T AN AR,
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STUDIES OF RANDOM AMPLIFIED POLYMORFPHIC DNA (RAPD)
MARKERS ON GENOMIC DNA POLYMORPHISM
IN SIX SPECIES OF MARINE SHRIMP

SONG Lin—sheng, XIANG Jian—hai, ZHOU Ling—hua, ZHANG Shou-lin,
LIU Rui-yu (J. Y. Liu)

(nstinute of Oceanology, the Chinese Acadeny of Sciences, Qingdao, 266071)

Abstract Random amplified polymorphic DNA (RAPD) technique was applied to study the
polymorphism of genomic DNA of six marine shrimps in different families or geniues Penaeus
chinensis,  Purapenaeopsis tenella, Metapenaus joyneri, Trachypenaeus curvirostris, Exopalaemon
carinicauda and Crangon affinis, which were collected from Jiaozhou Bay, Qingdao in Oct. 1996.
Amplifications with 20 primers under predetermined optimal reaction conditions (samples were first
heated at 94C for S min. and followed by 45 cycles of | min at 94, 1 min at 36C, and 2 min
at 72C, then held at 72T for 10 min.) gave 282 reproducible amplified fragments ranging between
230 and 2 R00bp. The amplified fragments were scored as present (1) or absent (0) for each DNA
sample and an index of degree of band sharing (F) was calculated by using Nei and Li’s matching
coefficient method. The value of (1 — F) was used to evaluate genetic distances between species.
The phylogenclic trees were constructed with the method of bootstrap on the basis of the presence
and absence of the amplified polymorphic DNA fragments, and with the methods of UPGMA and
NJ on the busis of genetic distances. The results from the three methods of cluster analysis are
similar in general. and the relationships indicated by the phylogenetic trees show the difference
between orders, families, genus and species. The results are in good overall agreement with classical
taxonomy. It is suggested that random amplified polymorphic DNA (RAPD) approaches are as useful
in providing markers for marine animal genetics as they have been for other species.

Key words RAPD Marine shrimp Genomic DNA Genetic distance

Subject classification number Q789



