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SHIEEREW . (1) 60 MBEHLE Y ik h 25 N 2R R 59,3 45 R L8 F] 493 AP 16 H B K
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RAPD analysis of the genetic diversity in WHBE rabbit
Japanese white rabbit and New Zealand white rabbit

CAI Yue-qin, CHEN Min-li, PAN Yong-min, ZHU Liang, XU Jian-qin, TU Jue, WANG De-jun, XU Xiao-pin

(Laboratory Animal Research Center, Zhejiang Chinese Medical University, Hangzhou 310053, China)

[ Abstract] Objective To analyze the genetic variation among white hair black eyes (WHBE) rabbit, Japanese
white (JW) rabbit and New Zealand white (NZW) rabbit using random amplified polymorphic DNA (RAPD) technique.
Methods Thirty rabbits (male/female 1: 1) of each strain were used in this study. The genomic DNA was extracted from
90 rabbits. Sixty arbitrary primers were used to amplify DNA of rabbits with RAPD-PCR method. Based on the preliminary
experiments, polymorphic primers were selected to analyze the genetic variation among the three rabbit strains. The experi-
mental data were analyzed using Popgene 3.2 software. Results (1) Twenty-five polymorphic primers were selected
among 60 arbitrary primers. 493 amplified fragments were detected ranging from 100 bp to 1800 bp. Sixteen primers among
25 arbitrary primers could not only amplify the common DNA bands of 3 rabbit breeds, but also amplify particular alleles in
the WHBE rabbit. (2) 234 RAPD sites were detected by agarose gel electrophoresis in WHBE rabbit, among which 166
sites were polymorphic, accounting for 70.94% . 228 RAPD sites were detected by agarose gel electrophoresis in the JW
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rabbit, while 122 sites of them were polymorphic, accounting for 53.51% . 231 RAPD sites were detected by agarose gel e-

lectrophoresis in the NZW rabbits, with 94 sites being polymorphic, accounting for 40.69% . (3) The Shannon genetic di-
versity index of WHBE rabbit, JW rabbit and NZW rabbit was 0. 3385, 0.2222 and 0. 1905, respectively. (4) The genet-
ic similarity between JW rabbit and NZW rabbit was highest among the three rabbit breeds (0. 8443) , followed by that be-
tween WHBE rabbit and JW rabbit (0.8204) , and the genetic similarity between WHBE rabbit and NZW rabbit (0.7862)

was the lowest. Conclusions Our results demonstrate that there are both genetic similarities and genetic variations among

WHBE rabbit, JW rabbit and NZW rabbit. The RAPD technique can be used to delect the genetic relationships among dif-

ferent breeds and different individuals of the same breed of rabbits.
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Thermo)

PCR 519k A T A9 TR w4 L, PCR
SR €04% ANTP mixture, Taq DNA B4 (5 U/
L) ,10 x PCR buffer, Mgel, (25 mmol/L) , DL2000
DNA marker 1 H F 44 TR ( KIE) HIRAF
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(2) ARF-HL VKB £ . R 0. 45 o TR HE, &
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Wb 2 B e Bl 4G 1L, O InA 2.5 plL
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Tab.1 Sequences of twenty-five random primers and their amplification results of the three rabbit strains

RAPD 4558

RAPD 45 457 5k

5195 Bl )]l

T . . . . . WHBE W % WHBE %
Primers Primer sequences WHBE % IW NZW W % NZW 4 NZW 4.

P2 TTCCGCCACC 5 5 5 5 5 5

P7 CCCAGCTAGA 10 8 9 8 7

P8 GACTAGGTGG 10 8 5 8 5 5

P9 GTACTCGTCA 10 8 5 8 5 5
P11 GTCTTCCGTC 10 5 5 5 4 5
P12 CAAAGGGCGG 8 10 10 7 9 7
P13 AGCCCAAAGG 5 4 4 4 4 4
P14 AACGGCGGTC 7 4 5 4 4 5
P15 AGCCGGGTAA 9 7 9 4 3 7
P16 GGTGCACGTT 8 10 9 8 9 7
P17 TCTCGCCTAC 14 11 11 11 9 11
P18 CTTGGCACGA 11 15 11 11 11 7
P19 AAGTCCGCTC 7 5 6 5 5 6
P22 CAGCTCACGA 7 6 5 6 5 5
P32 GTCCCGACGA 5 6 5 5 5 5
P33 GTCGCCGTAC 3 3 3 3 3 3
P36 CACCGTATCC 6 5 6 5 5 5
P41 CCCAAGGTCC 7 9 6 7 6 5
P42 GGTGCGGGAA 8 4 3 4 3 3
P45 TCAGGGAGGT 8 2 3 2 2 2
P46 AAGACCCCTC 5 4 4 4 3 3
P48 TCACCACGGT 3 3 3 3 3 3
P52 TTATCGCCCC 6 5 3 5 3 4
P55 ACGCACAACC 5 6 5 4 5 3
P57 CTACTGCCGT 5 11 7 5 6 4
&it 182 164 147 129 141 128
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Tab.2 Sequences of thirty-five no bands amplified or no polymorphism primers

EiL7Re ElL7)E2] i Elk7)e2]l

Primers Primer sequences 11 Primers Primer sequences
P1 CTGGGCACGA P35 GGTCTACACC
P3 TGGCGCAGTG P37 CTTCCCCAAG
P4 ACGCCAGAGG P38 GAGTCTCAGG
P5 ACAGGTGCTG P39 ACGGCGTATG
P6 CAGACAAGCC P40 GTGACATGCC
P10 CAGTCGGTAT P43 CCAGATGCAC
P20 AGCATGGCTC P44 GTGACATGCC
P21 TTCGAGCCAG P47 AGATGCAGCC
P23 CTCTCCGCCA P49 CTTCACCCGA
P24 GGCTCATGTG P50 CACCAGGTGA
P25 AGCGTCCTCC P51 GAGTCTCAGG
P26 GTCAGGGCAA P53 CCCGATTCGG
P27 CAGGCCCTTC P54 TGCGGCTGAG
P28 TGCGCCCTTC P56 GGTGACTGTG
P29 GTCCACACGG P58 GGACTGCAGA
P30 TTCGAGCCAG P59 ACGGCGTATG
P31 GATGACCGCC P60 AACGGTGACC
P34 TGAGCGGACA

bp bp
2000 —

1000 — (g () \.r«wwwwwH — 1000

750 — 5

W e e B ol o kel v d b [SURSRS] — 650

500 — — - - o e e v v e R 500

250 L I T e e g — 300

100 —

B 1 519 P4 Prg
Fig.1 The electrophoretic patterns of RAPD amplified with primer P14
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bl - - — 1300
— 850

1000 ——
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500 — e N e e e B W e — 500
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Fig.2 The electrophoretic patterns of RAPD amplified with primer P32
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2.2 EESHEMER

3 ABHANLEBON 228 ~ 234 NS LS
BAE 94 ~ 166 NG, Z 807 51 L FIFE 40.69% ~
70.94% 2 [1], Shannon #§ %4 A 0. 1905-0. 3385 (%
3) ., WHBE ) Z 284 55 FfFFl Shannon Z2FEPE(E
FE=ABEAR T B 8, Ui WHBE S Xt T JW
B NZW il 5 BA S it % 2K
2.3 =EHEUEER

R3 3AFLAE R RAPD fRic s Rawr

Tab.3 Results of RAPD among the three rabbit strains

R [a] 352 1% BB 2 R st A AL R B IR 4, IW
B 5 NZW SRIN s IR B =, 4 0. 8443, WH-
BE .5 JW st L AHEIRECH 0. 8204, = T WH-
BE ft 5 NZW % it (5 A LR %2 (0. 7862) ;W 1
5 NZW G f 38 14 15 25 f /N (0. 1557 ) , WHBE A Al
JW G2 6] 19 38 4 1 # (0. 1796 ) /N T WHBE 4l
NZW ez [Ais A5 ES (0. 2138)

LU LA EZ e LB % Shannon ZFEH(E
populations No. of loci No. of polymorphic loci  Percentage of polymorphic loci Shannon’ s index of diversity
K B % WHBE rabbit 234 166 70. 94 0.3385
H AR HF5 JW rabbit 228 122 53.51 0.2222
BV 224 NZW rabbit 231 94 40.69 0. 1905

R4 3R R RERR () SRR ()

Tab.4 The genetic similarity index (above) and genetic distance (below) among the three rabbit strains

FHIA Populations KE IR % WHBE rabbit HZAKH 148 JW rabbit BTV 22 NZW rabbit
KH SR i, WHBE rabbit — 0.8204 0.7862
HAKHE 4 W rabbit 0.1796 — 0.8443
BV 2% NZW rabbit 0.2138 0. 1557 —
3 3tip M 31 A5k 8 A2 B M5 AT Vol-

RtHLY 3% 2 P DNA $2 K (random amplified
polymorphic DNA, RAPD) 21990 4E f Willams Fl
Welsh JL-F- [R] i % J& K 9 — T 3% F PCR # AR 1
DNA 7 F/KF B K F 28R AR
PO ELAG ff i DUl | 28 0% | TR A D M 2 28R 07 55
AL BN O, EARR MR B T
WAL AR FE 7 RIS E RIS st
1 A R R G A 9% S 240

FHM RAPD #nid 28 F 5, RAPD HKfE
USSR R B N A OB iR i i (R L NG R
IMPAK 43012000 BRI i 10 A4S BEALS]
st 3 ANSEE S bh R IL 22 MEEA DNA REARBEST T
RAPD ¥ 34, a4 54 A ] i 3 =22 (8] A7 7y 245 i
2% HERIE 25 7D WHBE % 5 H AR H [ il
BV L RAR G X ok, XSRS N T
£ 140 NFEVLT i 1 10 S 2 ARSI
S TR = AR FE2RAMHAKRE H %3
AN RAPD %52, FEsRiE " N 25 ARlbLS ]
Prrpimiak il 5 N EA RS ZSENTIY, 5%t 5
AR 80 HAE%IEN L DNA #4177 RAPD-PCR
P 3BT 5 N RBEAR Z 8] 0922 3 A [F] 9 Ak
SRR FMBRLER . Soto %2 FIH] RAPD HiA

cano %(Romerolagus diazi) WAL 53 Hr . AR5 3
FHT 60 /N%F % i RAPD-PCR 519 1 T A ¥k 52
¥, LAARAR S 2 AP0S4 SR kv,
SN GR h R B LR AR HORAE 90 ANFE 5L (WH-
BE %30 H,JW %30 H NZW %30 2, feg5) 5
TEFPEE A IR R L, H X SE AR
)52 06 235 SR BE A L 50 4 T b S e = AN PR s &2
BEPE,

FIFH L R 1) 25 R 2B S 517 3 4
S i R P EATIE AL AT, A I F 493 AN
B K EAE 100 ~ 1800 bp 2 fa], Hid WHBE 4
H 22 2545 i LE D Shannon ZREPE(EAE = REA
Yot 4k 70, 94% F1 0. 3385, 1 NZW 4 1)
LA 5 H AT Shannon ZREVEE AR =N EEA T %
15, 23591 M 40. 69% F1 0. 1905 , #5i.1 WHBE Gt AH X}
T IW S Hl NZW il 5 B 35w i st AE Z PR
- 3 SRR T R BV S 56 sh s W
5[ HE ATV 22 G i R AR IS AL S B AR XAl 3 A
a5 I R 1Y ast A AE BL R BV 1B AE 0. 7862 ~
0. 8443 Z[a], Hoh WHBE %5 JW il s (L Ml &
0 0. 8204, T WHBE %5 NZW Ha it it /& A1 2l
#%0(0.7862) ; WHBE il JW 4 2 ] A9 352 1% B 25
(0.1796 ) /T WHBE i fll NZW G 2 1] 58 14 I 5
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MZ% 2 AZ , (R IH 30 14) ) 5 B 5 e 28 o ok 1) 4] 7
W HUN Bt AL 27 L 0 R P 28 A48 5 A8, WHBE
) B AT BE A X AP A R I R IR ER Oy R A H
FETE MRS R s e s . AT IR &= 5|
YIRHZ =5 R 3E4T RAPD 43 Hr, AS(E AT DL AL 5
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