H14EL 4
2007 7H

oE K R A
Journal of Fishery Sciences of China

Vol.14 No.4
July 2007

SRS RW-HIEX & 20 MAD 246 A B E S

X F kU2, gAY FYML, HERL LA
. BB R BRI B BEYLK P BRALAT o K P R B 9 b A T A 6 2 5 0 B S F O R, S R 1 M

510380: 2. LK™= R%E EdadlE 5HERERE, LiE 2000900

TE: N TRARELIZW SR A Xiphophorus hellerd) RW-H RITAZ 15 RETEAEWEITHR, FRIEEXRZIIRE
FERA o, 648 20 MEF E SR B AR 2 BN T EN &, W8I 2E RW-H R GIRE4O 30 B EE#T . 4
REW, B f 17 M A A 8E, A R E R &IT A R IR S EEEAL A B4 3 MY AR Msa012 - Msa033 F1 Msc036 A H
Z2EM, 2R EREBMET AN 0.3047.0.3457 710,364 8. #iT Pop-gene 3.2 A4 #7115 50 4 ik AL AU 4 320K
3T 95.83% , MMA[AISPHIIEAEFE B4 0.048 2 (0.0000~0.162 5 , B AR EH 0.951 80.850 0~1.000 0, 87 &1
Bf RW-HRCEZAGREMELER. INEEMEM MK, T SELEE, INREFILE. RFATES
AU &) B RW-H R EIRIEE 20, T B 7T o4 o [ 22 57 4 F 7K 10 52 3 3 A I8 W0 br v SR R et 048 . [h

E AR 4,2007,14 4) : 602 — 607 ]

KSR GRS T AR T E, BHE 4
B 53 25 :996:Q959.475 MERFRIRAS: A

SR (Xiphophorus helleri) J&w % B (Cyprin-
odontiformes) « £ % %} (Opecilidae)~ ¢ & 1 J&
(Xiphophorus) » & — M/ o oK €28, BA K
T/ BT B B BT i By AR SR R TR SR
BELATHATANEEF. 20 HA 80 FE, T
[E] 7K 7= Bk 22 B 5T Bt TR VLK ™ 1 50 B a0t €1 2 e ik
ITERR BN E . BRI O J2 78 4l R 1
T~ ZKER I V5 e ) | 18 A% 22 B 90 56 7 T CVI P B
BRI AT 5 03], RW-H & R AKESL 85
SlRAMN— MM R, AR O, Ak E M.
I FE A, %n RS H AR B AR MR R 58
Fatk 5L DR, G A1 T /K A sh 4 rast A% AR Ao H A
A EMAR T RN HENLE. HFE RN, %
i 24 () 01 2 £R 06 22 A 24 49 Bl At i R BORR, R EE T
S AN KA YT G2 s T () 5 A4 R}, 0 T K= 04
ORI g W DL BRI SR RW-H &
BOAE S E KA LR M R —, B i
TEAHIL 15 1K,

T AR A S B 2 A 1 DNA b id 75 B At 4L
BHF 50 A% L DRI 5 8t 3 0 40 A R B AT 255 R 4 1B

Y5 H E3: 2006 — 11— 03; 1£1T H #3:2007 — 04— 20.

CEHS:1005 - 8737 — (200704 — 0602 — 06

Jo LR AT ST AR 22 N R, RRETE IR AE &
BRI BAL LB A Th A VR AT R . TR
26 BIF 35 M TR AL A% 3 AR BN ELRE M
ANEVERE T BTNV | R g R E RS B
ITT 5, 6 REW, = RN R & IR E g
EFIEASRE R . BRAR S0 O i B R Ay A %)
[ 9 A R F /I BRIt A 45 M E AT 20 47, 976 32 H A
514 AT TR [ A AT 2R /I BB 5 R e
TS B, AR IR 12 3 0 51 % i 48 /1
HBIE S R 1AL S5 AT T 2007, W R/ B
ERRNMNETAEBERRERA R R, Hik T
TR R REE . ARl s My
DEf AN RW-H R8I R AR5 8 RIEZ R
Hels K BEAT 4 A7, 15 1 H P 3t A AT L R SN
0.934 5. {8 T 445 B B2 A 8>, A X
ot 7 ARENEASHE B A b BEAE T & HA A Bt H AT
RW-H % 6| 2 1 138 45 45 BEAT 2047, S ZIE R
FRIHIbRE I, h 00 T K1 28 sh i 4% s
TFTHE SR LB B, 38 SIE R R

BEEWMB: T RARETRIINE Q005820301014) ; B HZFHL A& 4 F & T/ET H Q005DKA21103) .
{EHE N XF 1982 ), B, E LA A, A KP=5h 458 & B 51 . E-mail: liuyufei001 @sina. com. en

BIAEE : BB, Tel: 020-81616129; E-mail: baiji2005@21cn. com

PDF SCfHffiH "pdfFactory Pro" i R AG] 4 www. Fineprint.com.cn



http://www.fineprint.com.cn

44

X F RS B R RW-H AT R 20 Mg T2 m i AL 454 603

1 MRE5F%

1.1 XE&

RW-H # &I 30 & MEMER 15 ), B A ZRIL
KPR K A SRR B & B, Tk 8 2 15 1%,
1.2 SIE&EFE DNA R &

BH (TR K ) O R 4
DNA 7%, JE neicdE. B5E4 10 mg SR A MR
FE'E T 1.5 mL BIELE N, I 600 pl FEISE M
(10 mmol /. Tris-HCl; 10 mmol /. ED-TA, 10%
SDS, 200 pg / mL, A8 K, pH 8.0), & T 55 C
KA A 12 hs 14 000 ¢ /min 20 S min, BU_EIE N
600 pL M) + S 07 + 5 AR G RFALL 25:24: D
BREEAEFEZREBE S min, 14 000 r/min & O
5 min. W EIEMEHREAS, BREES G, SRBE
5 min> 14 000 r /min &> 5 min, ;35 00 1 mL LK
ZfE —20 T 2 h> 14 000 r /min &0 5 mins 7 &
15, PUHEN 1 mL 70% 2., 14 000 r /min % 0»5 min,

FHELE, T T2 T8 E 200 L TE
(10 mmol /L Tris-HCI; 0.1 mmol /. EDTA pH 8.0)
SErh i, W VKRS I DNA B Se B A R, JF 5 K
AHind I Marker i iH KR, 4 TIKFERIEEH
1.3 HIESIWEHPCR ¥ B K Bk

22 CRE B SR (10 1 22 A < T B E £
(www. xiphophorus. org /microsats /microsat. htm)
AR S B h A 2 &M B ES 9 20 X,
KRB AT G T Ryl SN %
1. PCR X M B A R4 10 pL, & F 10 X Buffer
1.0 pL. MgCl, 25 mmol /LY 0.3 ~0.6 pL.dNTPs
10 mmol /L) 0.2 pL, £ T 5% (20 pmol /L) %
0.5 L, Tag B 0.5 U, 54 DNA 50 ng- PCR W
FE/F 24 94 T T L 3 min, 94 T &M 305, 50~59 T
R KR IR K 30 s, 72 T EAH 30 5,25 1
fEER, B J5 72 C A 7 min. L 8% 2% 4 I TE ik ¢
JiE B YK A PCR 739740, B 3 uL 7= 40 FRUK, IR
WYL, Jeta 7 iE S BOCER (11 1.

#*1 SREMIERD
Tab.1 Microsatellite markers in X . helleri

b=y e g
EBI S 5 -3 A v i
Gene locus Primer sequence 5" —3") Annealing  /(mmol*L™1 Allei si:e
Temperature
Msa012  F: GCTCCCATTGAGAACTAAGGTGTAA R: CACCATGGAGCAGTGCTCCT 55 1 151 -256
Msa014  F: TGAGGAGGAATCTGCTGCTAGG R: ATACCCCTGTCTCCACTCACGA 55 1.5 165-176
Msa017  F: ACTGCCCTGCACGTGAACA R: AGTCATCCAGCGATTGGACG 53 1 105-120
Msa033  F: AATTCACAAAGACCAGACCTTGG R: TCCTCGTCCGCCCACA 55 1.5 115-151
Msa034  F: TTAACTGGTATTCATGCTGCCAA R: GCAAAGTAGGTGGGATCTGCA 55 1 126 — 132
Msa044  F: CAGCTTCACAGAGCGGTTACTG R: GCCTTCGGTGTCAGACATGA 55 1 120 - 140
Msa095  F: GCTCAGGAAGGAAGAAAAGAGGA R: CAGAAGCTCCGCCTGCTC 58 1 140 - 152
Msal02  F: ACCTGCTGCACGTTGAGCTA R: CCATGCTGGAAGTAAATGAACACT 58 1.5 98 —120
Msall5  F: AGCAGTGAGGTAATGGATGGGA R: GTGCACAGCAAAATCAATGGA 56 1.5 120 - 160
Msh025  F: CACAAACCTTACCCCAAATGAAAC R: TCCATCGTTGAAAGGTGAACC 50 1 106 —134
Msh032  F: GGAGCAGTGATGGAGTAAAAATAGG  R: TGATCGCACCGGATGAGA 55 1.5 137 - 141
Msh063  F: GCAGTTTGCTGTGCATCCAG R: CAGTTTGACACCCAGGACCTTC 55 1 144-171
Msc014  F:GTGTTTTCTTTAGCTGTAAGCCATA R: CAGAGCTGCTAGCTCTTGAATAAGC 55 1 115-135
Msc016  F: GGTCTGATTTAACTTCAGCCTGAGA R: GCCCACCACTAAGACAGGCTT 55 1 240 - 300
Msc036  F: GTTTGGTAATTGCCGTGACATC R: CAGGCGCCGATGACAT 55 0.75 179 - 225
Msd003  F: GCAAAGGGTAAGTAATACATGGACA  R:GGTCAGCTAATGAAACACAGGACTC 55 1 269 — 340
Msd032  F: GTCCTGTTCTGCTGGAGGGA R: GGTGCTCTGATGGATGAGTAGACA 55 0.8 115-144
Msd034  F: AGCAAATATCTGAGAAGAGGACTGGA R: ACTTTAAGGAAGAAGGAGCCAAACT 55 1 320-350
Msd050  F: CACGTGCTGGAGGACAAGG R: GAGAAGTTAGGGAT TATATAGGAGAAACAAAT 59 1 240-250
Msd051  F: GCATCCCCACAGTATAATTCTGCT R: CACGTGGTTTGAAAATGTCGAA 55 1 177 - 187
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1.4 BESTSSH

PCR 7= )22 5% TN I T e B e LYk, S (0 5
R, F Gel-pro analyzer 4.5 A4 #7 4% K
/N FRIBEERE [ DNA vk 3 BE B 3R AT A W, a0 R
KA RILN 1 4%, 0B 00 00 5 AR 7 02 R TR 6 0
LA MR 2 & ML AR TR AL o G s

il BRI S A& R HE SR T AR

BRI p AL G 28 = AR A AL G 7 B B K
PB4 R R 7 B 30 X 100 %

F Pop-gene3.2 #AF v &%t TR AL 5 S A1 2
DRI 26 L AN [] A 42 T |4 a8 4 A AL 2R B0 RN 8t A% PR R L
RIEAE 26 8 BRI IR R A 6 %

R F RIS TS A& 70
EME=nz —S5HESEMNERNRG THE, &
J# Botstein 21201 7535, i+ £ &5 B & B PIC:

" n=1 _»n
PIC=1- (; P2)— (3] >72P%?)

i=1j=i+1

Il

Horp p 0Py AR5 0 SR j NSRRI
ZERlibEy

2 ERE5SH

2.1 SIEf RW-H 2T E2#RICH PCR M ELER

XToI M RW-H & 30 BMARE AT PCR
T3, 20 M BEAM ST A 17 M b4, B
HEHE, kB SRt RW-H R O£ B AR iE
TR . B 1 860 Msc048 & i RW-H %
30 MRS R, 54 3 AL A Msa014
Msa033 1 Msc036 BA 2 &M, B8 S H 2
AR, B 2 5 Msc036 47 55 % 81 2 2 RW-H
AP 15458 . H Pop-gene (Version 3.2) 8 AF 407
20 M B E AL S A5 AT B 55 A7 B R A
W& 2.

e —————— e e ————e R —

M 12 3 45 6 7 8 9 1011 12 1314 15 16 17 1819 20 21 22 23 24 25 26 27 28 29 30 M

Bl 1 frsl Msc048 X8I & RW-H R IR 4R
1~30 4 RW-H &5, M A3t 55 E SSR marker Il .
Fig.1 Analysis of PCR products for Locus Msa048 amplifying genomic DNA of RW-H X. helleri
1 — 30 indicate individuals of Strain RW-H; M is SSR marker II of Dingguo Company.

e — —(— — W — -
- -
=

e 1 2 3 4° SEGE 7ERSEORN0) 11§ 25513 RIRIERS T 6 M1 ISRIOM (SAH=22898 89 480 S§961 27" 281 298 SURM

2 I Msc036 X8R & RW-H R EH 4R
1~30 4 RW-H &5, M A3t 55 E SSR marker Il .
Fig.2 Analysis of PCR products for Locus Msa036 amplifying genomic DNA of RW-H X. helleri
1 — 30 indicate individuals of Strain RW-H; M is SSR marker II of Dingguo Company.
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#2 RW-HIEAEZF 20 MISMMIEEMERME
Tab.2 Microsatellite allele frequencies for 20 loci in RW-H X. helleri
FERAL A S hr BRI FERIL 1 S hr BRI FERIL 1 S hr B R
Gene locus Allele frequency Gene locus Allele frequency Gene Locus Allele frequency
Msa012 a:0.7500 Msa095 a:1.0000 Msc036 a:0.4000
b:0.2500 Msal02 a:1.0000 b:0.6000
Msa014 a:1.000 0 Msall5 a:1.000 0 Msd003 a:1.000 0
Msa017 a:1.0000 Msb025 a:1.0000 Msd032 a:1.0000
Msa033 a:0.6667 Msh032 a:1.0000 Msd034 a:1.0000
b:0.3333 Msb063 a:1.0000 Msd050 a:1.0000
Msa034 a:1.000 0 Msc014 a:1.000 0 Msd051 a:1.000 0
Msa044 a:1.000 0 Msc016 a:1.000 0

2.2 GIE& RW-H A& e S %L EFEEAE
e

T A% FE B A8 A5 AH DL R SO R R BRI B AR 4
R 22 ) 2 S 009565, RIE 20 M B R SR
W4, H Pop-gene 3.2 #5143 H €1 2 5 RW-H
B3 AR A AL R B B /ME A 0.850 0, e A fH
41.000 0, B AHLL AR E0H 0.951 8; AR IE BT
5 /MHE0.0000, 5 KNMEA 0.162 5, FHs LR R A
0.048 2, Ui &I RW-H R R & -

2.3 GIE& RW-H# 20 MIZEU S EFAEEE
R AN AR R BT 81 2 e RW-H &R 7E 20 4
DR R AERL S F GR 3. R R AT
PR AL G 2R 95.83% , T3 M B B K 4 & 2 0k
93.39%. 17 N BEN S AL B R e &
HiEREENZSFEREEEETN KR 3N
EARERMEMBELAGERLRZEFGRETENLER
4, BEERCTFHZEFEEEERN 0.050 8, F
MM BAL J & A 0.041 7, F3 BB L 206 8
0.066 1, Ut &2 RW-H Rizfk £ MR-

*3 SE&RW-HAR 20 MIEERNRBAESE
Tab.3 Homozygote rate for 20 microsatellite loci in RW-H X. helleri

A afi & % /% A afi & % /% A afi 5% /%
Sample no. Homozygote rate Sample no. Homozygote rate Sample no. Homozygote rate

1 90.00 11 95.00 21 100.00

2 85.00 12 100.00 22 100.00

3 90.00 13 100.00 23 100.00

4 100.00 14 100.00 24 100.00

5 95.00 15 95.00 25 95.00

6 95.00 16 100.00 26 95.00

7 95.00 17 90.00 27 100.00

8 90.00 18 90.00 28 100.00

9 90.00 19 95.00 29 100.00

10 95.00 20 95.00 30 100.00

#4 GEGERWHARINESHIEMSHN PICERERREE
Tab.3 PIC and heterozygosity for 3 polymorphism microsatellite loci in RW-H X, helleri
FERIL 1 ZEELEE WL 25 Ll P iy
Gene locus PIC H, H,

Msa012 0.3047 0.366 7 0.3814
Msa033 0.3457 0.266 7 0.4520
Msc036 0.3648 0.2000 0.4881
“F45* Avearage® 0.0508 0.0417 0.0661

e ox S5R A 20 MR EIME.
Note: * The average of 20 loci.
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3 g

AR AR 2 SO R AL AS I, A e AN 44k (6]
AR AR 5% 2R EL BEATL AT e B O B8 O B, IR RS 45 R
EERET 44 . Tascon WM D EFRZX 6
ARIET 400 FF A [F]—#H 46 1 58 1 %5 47 % (Mlerino
sheep) BERIEAT 04T, 85 R B, AR A FE P 1 B
B AT REAE 2 FE v, 5l B AR L il Bl 21X
Gy 6 ANEER . TS BRI AR AT SRR AN/
HAE (Xishuangbanna miniature pig) A5, JB F
FAZ10 A4, JS RIERX 14 AL, 43 B JS W
AR MR 44 N 86.20% F1 87.71% -
AEEAFH O 2 A RW-H & 15 A1k 20 M 2
ERERAL SR F RN & RIAES T 95.83%, %
HiZ 5 R B R s g — . ARG T
BRI R SR 0.951 8, 2= B4 Bl 56 g fRiERT
RN S 5T 4 B CF ¥ 8 &R
0.934 5 &, WS REM RW-H &2 X2 7 RK
AR ERERGEER THE SRS, NA 20 4
i TR R TR 67 R P 43 A 5 SR A VR A S e T AT AT
R

AT AT i B R K AR R A R ARAE, %
BT S B A B R AT e R I — T A R R
s U3-16] AT ) R o 2 BN R A A2 R Bh#, A 2
BAFH G RW - H RTE 17 ML E A A%
PEER A&, a0 1% S R bR EEE R T
g8

ZAMMBEMANZEZEKTFITHZEGER
FERM PO MR, —HIEN T2 PIC>0.5 &
DRI Ak e i 22 53R A7 55 0.25<PIC< 0.5 4+
JE Z A FRAL R 28 PIC<0.25 I A 2 A8 K]
P, KSe S m 3 A2 B A Mal2+
Msa033 1 Msc036, 2355 B &= H5 0 0.304 7-
0.3457 1 0.364 8, LT 0.5, HiX 3 M DAL
BXTEF ARG B AT T, HEZSEEHE
EEIT 05U EGBXRB) . M— DU T REA
RW-H # 5 BT A8 R bR A B @St ai&
. 3NEEMEMIEM SRR, BRI TIER &
{0 ) 25 ] 78 0% T, 5 S R A R FE e — o 5 B R
AA 71 AB AURT BB A 3 AL R AL, 40 R H AL S 2
S ERA A, W ATEE S bt & e 47 05, BT AA AR
AA BIZTHEE, W) 5 A0 436 I AA B2, A BB AN

BB RAZEE, M J5 A6 4 36 H I BB &, MOk 3 4
TARPFLEEIEMIER, B4 T % NE RGN AA
HF1 AB A .BB ! FI AB % DL &2 AB BURT AB B YRS
B, SXAEAT DU AT 2R 1 BE DR 2l 1k PR
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Genetic structure of 20 microsatellite loci in RW-H swordtail fish (Xiphophorus
helleri) inbred strain

LIU Yu-fei'’?; BAI Jun-jie's LI Kai-bin's HUANG Zhi-bin', QUAN ying-chun'

({.Key Laboratary of Tropical and Subtropical Fish Breeding & Cultivation, Pearl River Fisheries Research Institute; Chinese A-
cademy of Fishery Sciences, Guangzhou 510380, China: 2 . College of Aqua-life Science and Technology: Shanghai Fisheries University-
Shanghai 200090 China))

Abstract: Swordtail fish (Xiphophorus helleri Heckel 1848) is a small scale tropic freshwater fish which be-
longs to Cyprindontiformes; Cyprinodontidae, Xiphophorus. It is suitable to be used as aquatic laboratory
animal with the characters of short propagation period; strong reproductive capacity and easy breeding. Pearl
River Fisheries Research Institute; Chinese Academy of Fishery Sciences; began to inbreed them as laborato-
ry animal in 1987 and the swordtail fish RW-H (red eye and white body) inbred strain has reached 15%
generation so far. Researches on its biological characters, diet and nutrition- disease and disease monitoring
etc. indicate that swordtail fish is suitable for study on genetics; toxicology and bacteriology. But researches
about genetic structure and genetic inspection of the inbred strain were limited. In order to further under-
stand the genetic structure and find the special gene loci for genetic inspection- 30 individuals of RW-H in-
breeding swordtail fish were analyzed using polymorphism microsatellite loci. Among 20 microsatellite loci
17 microsatellite loci showed no polymorphism in the inbreeding swordtail fish and would be used as special
gene loci for RW-H strain’ s genetic inspecting. The other 3 microsatellite loci> Msa012; Msa033 and
Msc036 revealed polymorphism and can be used for directing further inbreeding. The PIC values of
Msa012; Msa033 and Msc036 polymorphism loci were 0.304 7,0.345 7 and 0.364 8 respectively. The re-
sults analyzed by Pop-gene 3.2 showed that the average rate of homozygote for 20 microsatellite loci was
95.83% , and the mean genetic distance index was 0.0482 (0.0000 —0.162 5’ ; the mean genetic similarity
index was 0.951 8 (0.850 0 —1.000 0> . I't suggested that the inbreeding degree of RW-H swordstail fish was
quite high for 15 generations inbreeding. The results of this paper also provided the data for establishing the
genetic monitoring standard of aquatic laboratory animal. [Journal of Fishery Sciences of China,200714 4 :
602 — 607 ]
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