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PHABRMWANEO0.2~3kb, HPFEEHH 305, L8N EE0~58.33%, FH 7.83%. X EERE
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Genetic structure analysis of Xiphophorus helleri RW - H inbred strain

LI Xia"'?, BAI Jun-jie', WU Shu-gin', YE Xing', LI Kai-bin', PAN Hou-jun'
(1. Pearl River Fisheries Research Institute, Chinese Academy of Fishery Science , 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 kind of small-scaled tropic freshwater fish,
which has many characteristics suitable for laboratory animals such as short propagation period, strong
reproductive capacity and easy to breed. To date several inbred strains have been obtained by Pearl River Fisheries
Research Institute, CAFS. Among the strains, RW — H strain has been inbred into the 11th generation.
Researches indicated that this strain is more suitable for genetics, toxicology study and establishment of disease
models because of some merits. Genetic purity is one of the most important indices for laboratory animais. So in
this paper, RAPD and microsatellite markers were used to analyze the genetic purity of swordtail ( Xiphophorus
helleri) RW — H inbred strain for directing the breeding of swordtail as laboratory animal. About RAPD, 31
selected single primers were used to amplify genomic DNA of the inbred strain of swordtail. The amplified
fragment bands were analyzed to calculate the similarity index and the genetic distance. 383 bands with the
lengths between 200bp and 3kb were obtained, among them there were 30 polymorphic bands, the frequency of
polymorphic bands was between 0 — 58.33% and the average was 7.83% . There was a high frequency of
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common band in different individuals. Based on RAPD patterns, the calculated similarity index within 11 samples

of the inbred strain was 0.9829(0.9716 — 0.9960), the mean allelic frequency was 0.8692, and the minimum

heterozygosites was 0.1308. At the same time, 5 microsatellite markers were used to analyze wild and inbred

swordtail genomic DNA. The results showed that the wild was in polymorphism while inbred strain was in

monomorphism except for one locus that displayed two alleles. The similarity index of inbred strain calculated

from microsatellite analysis was 0.9345. Both results from RAPD and microsatellite methods indicate that the

inbred strain of swordtail RW — H strain has reached a high degree of genetic purity.
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B5 a4k iR &0 B Promega 237 o FRH M 1)
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Tab.1 RAPD results in 11 inbred swordtail fish by 31 single primers

Gk 5 FWE ZEERER FHEERTHE(R)
primer sequence total of bands number of poly-morphic bands frequency of poly-morphic bands
562 GTGAGGCGTC 13 1 7.69
S65 GATGACCGCC 12 0 0
sS68 TGGACCGGTG 11 0 0
S72 TGTCATCCCC 8 0 0
S73 AAGCCTCGTC 0 0
576 CACACTCCAG 12 5 41.67
S77 TTCCCCCCAG 17 3 17.65
S81 CTACGGAGGA 14 1 7.14
$82 GGCACTGAGG 9 0 Q
S86 GTGCCTAACC 11 1 9.09
S87 GAACCTGCGG 15 0 0
S88 TCACGTCCAC 10 1 10.00
S91 TGCCCGTCGT 18 0 0
S92 CAGCTCACGA 16 0 0
S95 ACTGGGACTC 11 1 9.09
597 ACGACCGACA 18 1 5.56
§461 GTAGCACTCC 14 0 0
5462 TCGGCACGCA 12 0 0
5466 GTGGGCTGAC 6 0 0
S$467 GTCCATGCCA 14 2 14.29
S469 GTGGTCCGCA 17 1 5.88
S473 GGAGTGCCTC 14 0 0
S474 CCAGCCGAAC 15 1 6.67
5476 CCAAGCTGCC 9 0 Q
5478 GGCTTGGCCT 11 1} 0
$501 TGCGGGTCCT 7 0 0
S$504 CCCGTAGCAC 12 7 58.33
$509 TGAGCACGAG 14 2 14.29
S511 GTAGCCGTCT 15 0 0
S513 GGACGACAAG 13 2 15.38
S514 CAGGATTCCC 10 1 10.00
.70 (total) 383 30 3 ) (average)7.83

1.5 RIBHFIEHMIERLN

1.5.1 #MEZAFE RELATHENGEGIT
o 3 R4 SCRE TR RE SRR G 9 M D B S
3 M D B (GenBank & 5 435l H AY204221 .
AY204222 F1 AY204223) 51T, il L Seckinger 2 iE
FISI B A B M 2 3 T2 45T (GenBank & %5

43 R1% AF368433 F1 AF368430)!1713t 5 Mg L&
ARiC A FAERD .

1.5.2 HHAMEEFNHY MR &K EH DNA
R8s MU P ERCSI Y M EAaENA
DNA,PCR =4 & 10% ) T 77 5 B & % 5 FL 3K .
v s iR KR E SRR 2,
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Tab.2 Microsatellite markers and their primers in swordtail

e A 38 U VE HE
BMEEER R -y TERRIOD) w5 7 BABET)
. ength variation annealing
locus primer sequence of alleles no. of alleles repeat of cloned allele temperature
(TC);... (AG); (GCC) (TC),CT
léGTCCT%TCTTTTPéTGGT (TC )ys... (TCC) (T), (CTT)
Y204222 LU e GOTT 450 ~ 465 (TCC);. .. (CT),TG(CT) (T),(CT),GT 52
CAGATGEAGS (CT)ys...(CA)s... (CA)G(CA) GG
(CT); sA(CA)AA(CA)GGAA(TG),
F: TGATGTCCAG
AY204221 I’:‘F}gé‘ggg%(}c 380 ~ 420 (TA);CTG(TA)sCA(TA)s 58
TGAATTATCTG
F:GGCTACTGG Ca) ) )
CTGAGAACTGT A)s (CAAA) AA ( CAAA) A
AY204223 $=AG‘2§CG$88 343 ~ 385 (CAAAY .. .(AT); 5...(GA), 58
AAAGTAT
F: TCATCTGGAG
. CAGGCACATG
AF368430 U T GaT 265 ~ 285 (CA)5 57
TTCCTACTGAC
F:CCCAGTTTTA
AFscsazs  LIolTATCAT 150 ~ 177 (TAA), 48
TTTATTATTAT
) G FE 451 B0 % [ 41 DNA #4593 , % 91
£

2.1 RAPD # 4R

2.1.1 34 A PCR ¥ ¥4 % @EiadxtdEik
BB MAA RAPD ¥ , )\ 80 S FfAL S 4 7 i
3 RXEBMFEENSY., XEFYXIEL R

M12345¢6789 10 11

AFREMY AR (R ERILE 1), &Y
Wh s 383 &, BRI T 11 BIE X RS E A M
383 ME, P ZHEAW 30K, ZHEEN
B 0~58.33% , F¥H 7.83% (£ 1), ¥
A B K /NFE 0.2 ~ 3kb,

1 23 45 6 7 8 91011 M

B BEHSIEX RAY Y
Fig.1 Amplified bands of inbred strain
Z 5314 S86; % : 514 892:1 ~ 11 T X & W AR~ ;M: ADNA/ Hind 1 Marker
left: primer $86; right: primer 892;1 —11: 11 individuals of inbred strain; M:ADNA/ Hind Il Marker

2.1.2 EXEMTAELE [ F 31 £FEHLTI
Uistin R RSl REE 11 Bk A 4 DNA #
TV 3, R #& RAPD 3% i1 B A ) 4~ 14 (8] i

HAMARB(S)MBEEE (D) (£3), Mit
BERE  EXRSE MM BEHELERSFE
¥770.9829(0.9716 ~ 0.9960) , - ¥ 2 (i} 3£ [ 45
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5 0.8692, BRI & F N 0.1308, A FH
B &R I AHMI R E(S,p) 0.9840; A B C & [A]

BIAEL B B (Sac) M 0.9807; B 5 F1 C 25 7] 1Y +H
LR E(Spc) M 0.9797, ‘

%£3 MEAMRCRSREES
Tab.3 Similarity index and genetic distance among individuals

A B C
1 2 3 4 5 6 7 8 9 10 11

1 0.0203  0.0188  0.0147 0.0134 0.0174 0.0256 0.0256 0.0148  0.0203  0.0259
2 0.9797 0.0136  0.0175 0.0202 0.0242 0.0204 0.0217 0.0203  0.0205  0.0233
3 0.9812  0.9864 ‘ 0.0121 0.0094 0.0120 0.0095 0.0095 0.0202  0.0149  0.0177
4 0.9853  0.9825  0.9879 0.0080 0.0080 0.0162 0.0135 0.0161  0.0176  0.0204
5°  0.986  0.9798  0.9906  0.9920 0.0040 0.0134 0.0134 0.0160  0.0189  0.0244
6 0.9826  0.9758  0.9880  0.9920 0.9960 0.0134 0.0134 0.0160  0.0229  0.0284
7 0.9744  0.9796  0.9905  0.9838 0.9366 0.9866 0.0041 0.0229  0.0150  0.0205
8 0.9744  0.9783  0.9%05  0.9865 0.9866 0.9866 0.9959 0.0256  0.0150  0.0178
9 0.9852  0.9797  0.9798  0.9839 0.9840 0.9840 0.9771 0.9744 0.0203  0.0231
10 0.9797  0.9795  0.9851  0.9824 0.9811 0.9771 0.9850 0.9850 0.9797 0.0069
11 0.9741  0.9767  0.9823  0.9796 0.9756  0.9716 0.9795 0.9822 °  0.9769  0.9931

E1~ 11 AR MNMEAB.CRHTRRBE R WAL LU EAREER, MAKUT MR

Notes; 1 — 11 : different individuals; A,B,C: different brood; Numbers above the diagonal are genetic distances and numbers below are similarity

index
22 WMIEHRNER

S TPEEMKY MERNE 2, EFET
SIREFREEZA, T RW-HIEZRKR T B
AF368433 BB NS R F AN, HE 4 N EM Y
RGN A RS R 0 S AR

M Al A2 A3 A4 A5 A6 AT A8

W 4, T MEMBREY 0.9345, B 2 K&
i AY204223 MBI XF AR E P B 8 3 5L
L, K/ B4 343bp.370bp . 385bp, X i 32
PR SRR B 14, K/N K 343bp.

&&&

M Bl B2 B3 B4 B5 B6 B7 B8 B9

B2 Ry AY204223 XF4ESEE SI R M 8 14 RW — H 542 5™ 18 ) 3% .4 Bk ok B ol ok
Fig.2 Analysis of PCR products for locus AY204223 amplifying genomic DNA of swordtails ‘
75 AL~ A8 NIEVEH SIR A RR MK 4 BL~ B9 X 8 f RW - HIEZ R AR K); M:Marker pBR322 DNA/Haell
Jeft : different individpals of wild swordtails;right : different individuals of inbred strain; M:Marker pBR322 DNA/Hae Il ‘

*4 HIEMNEYH RW-HEXRMEMERME
Tab.4 Microsatellite allele frequencies
at 10 STR loci in RW — H inbred strain
WMOEREMN SUERFFE MOBEEM SHEERHE
locus frequencies locus frequencies
AY204222 a 1.0000 AY204223 a  1.0000
AY204221 a 1.0000 AF368430 a 1.0000
AF368433 a 0.8000 :
3 it

RAPD Al T B i 48 3 & JB 2 3% 19 2 F4%
BN AR AT TR T R

BRESEREENEES R E BEEEE.
5FEN B EMEREEERLSEA, ALRE
o X B R 4> FAR DX 8 B 483 58 B B 3 1 A
TR, BRI E S RA R SR A RW
~HREZSREXTHBFOLXANTHENBREAE,

B FKAELZRIIDIRER KRB &, TR KT
HETE SR BE R, ELAR 9 R 1 ) A 1 (WAL 2 SE B 3
Wy B AE BB 1 4 ) B AR, WM S R E UK
“2 /b 20 R AR I LR B S HE F T, Bk R A
B A 0 T 28 9 B A IR T4 20 AR ER U R
—XFFME, ZHRNERR MRS EX
—FRWEL,EE T 8 R RW - H B 6l B 38 5 5 3%
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PR RMIER. AAEIE RAPD FIEITEMNE
8AARW-HRSIBEANMERMWHEMURECD Z2KE
0.9820, BB THE BB E, RAFL£0H
RAPD 77 3 5% 7 WK 4 /N B 3% 193 1% 4 B i 18
HE 14N ISTRN S M REAAMEMUE LS F)
4 0.9790.0.9478 1 0.9080, A% B % B BT 5 Y 38
R, RIMYAREATENE TEIRBAERR
A RR-B £ 19 A (540 , %075 5 K i ol
FEENAR B E BN 0.9839190 i RW — H RV 8 1t
AMETRI B AL R BB 235 3] 0.9829, 2B 1T 7 X
MR /N RS 14 B TS W R M RELEE, 5 RR
-BFR 19N BEGMEREAME, XTRER RW
-H R EVIREA XK, T 4R A E &N Bt
HEE (BN R EZEFE— B T X — 5, 5
RefmiramEEREEAN, SHEhEEAM
AR S EE R, XA RERT T sRELaH
HRESENEERRE, FHib, NoTFKF E3EE
XX RRB LA E RS E R,

FHN, 5 MR B EARIE R B AR M 45 R e 4R ik
BORATEES, RN 13 MNENER, FY
BMENMN2.6 ™ EEXEPHMIERICHREN
AF368433 BN S B FHIb, Hfb 4 M EMY
HEBEANFNERAE , ITEBR T REHEMREL
% 0.9345, FIRIESL T RW~-H &% 8 KB &35 7
BEAS. WD EF B R BR IS4 L RAPD
R, TREEH TR RANE WM T ERID
B, AL THTERN 5 4L, LT
AR SF Mo R DR R R B4 MR TR AR/ T
5%,

RAPD H:E T AR B R Z E H @G LR,
ZRERWALRMB/N,ULH RW-H 2% s R4S
BRI S M BY — B R RT LB S YL
RERIBET SRR, Mg EREERRIEE
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