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Sl HEAT PCR P18 Horp 4 X R AR 9286 5 R 1T
#0451 9 (GROS-GR2S5 ) , 15 X iy 182 /1 b 25
BT (Gra01-Gra30) ', 314 ¥ 51 J% H: PCR 4™ 44 %
PF(# 1), PCR L EMRBIN 10 pL, K 10 x
PCR buffer 1L ,dNTP (2.5 mmol/L)0. 8uL, 73
P (5 pmol/pL) L, T ¥F 51 %) (5 pmol/pl) 1L,

Taq (2 U/wL)0.25uL, DNA £i47 (0.2 mg/pL)
0. 1pL, K WK 4.95uL, PCR JZ Jif FJ¥ : 94C
WA P 5 min, 94°C 28 £ 30s, 1B k 40s, 72°C ZE {1
405,35 M IR, 72°C 3853 SE A 10min, I 7 ¥ 28
109 1) A28 1 5 P A ok e B S L VK , SR IS Gene Gen-
ius ¥ B UR RS AR

®1 VYXNMIDESIWHER.FII R PCR KR &4

Tab. 1  Primer sequence and conditions of PCR of 19 microsatellite loci
7 A5 HE R PR ¥ SIYFEI(5'-3") B KRB Annealing
Locus Genbank Repeat motif Primer sequence temperature (°C)
Accession No.

GRO8 EFF555327 (TCAA) |, TCA(ATCC) F: AATCTCCAATCCCAATACTGTCTG 58
R: CACACTAGCAATAATGCAAGTAAGC

GRO09 EFF555328 (GT)5 F: TTTTCACCGCTAGTGGTCTTT 58
R: TGATATGATCAAACAGTGCTGC

GR22 EFF555331 (AC) F: AACCCAGTTTTGAGCAACCTG 59
R: CTCTGTGACTTCCACCATACGC

GR25 EFF555332 (GATA) 5 F: TGAATGCTGGGTCTCATTTG 58
R: CAGGAAGATTGCAAGTAAGCA

Gra0l DQ490140 (CA),CG(CA), F:TGGATCTAATGTCTCCCCATTT 63
R:GCACAGCAATGAAAGCATGA

Gra02 DQ490141 (CA) F:GGTTCTGGGAGATTCTTTGGA 63
R:GCGGTTCTCTTCAAATGAGC

Gra03 DQ490142 (CA), F:CGCAGTAAAGGGGTGACACT 63
R:CGAATCATGCCCTCAATTTT

Gra04 DQ490143 (GT) F:TTGACCTCTCACCCTGCTTT 55
R:CACGGCTTCTTTCTTCTTGC

Gra06 DQ490145 (GT) F:ATTTTGCGGGGTTATGACAG 55
R:TGGTTTTCCGACAGTGTTCA

Gra08 DQ490146 (GT), F:GCCCTGACAATTTGATTGGT 52
R:GCTGGGCTAACATATGTGCTG

Gral5 DQ490147 (CA)STACAC) F:CGCCCTGTTGTGTTACCTTT 50
R:TGGCCCATCAAGCATACATA

Gral6 DQ490148 (AC),, F:GGTTAGGACCAGTGGCAAAA 50
R:TTAATGCAGCTCCCCCTAGA

Gral7 DQ490149 (TG);TT(TG)g F:CTCATGCTTCCATTGTGATAGG 54
R:GGAATCAGGGTCAAAAGCAG

Gral9 DQ490150 (TG) F:AAAGCCCATCCAGTCATCTG 55
R:AGCTTGTCCCAGCAGACAGT

Gra20 DQ490151 (CA) F:TTGTGAGAGGCTTCATGTGC 55
R:GAAGGGGTCAGCAGGATACA

Gra2l DQ490152 (CA) F:TCCTTCGTAAAGCCTCTCTGA 55
R:CCAGAGGCAATAATCATTTGAA

Gra25 DQ490154 (TG), F:CTGGAGGGTCGGGACTTTAT 55
R:GCAGCAGAACTGAACCCACT

Gra27 DQ490156 (TG)TA(TG)4 F:GAAAAGCCAAAATCCACGTC 54
R:TGCAAAATGGTGTAGCGAGA

Gra30 DQ490157 (AC) F:TTAGCACACGCAAAGGAATG 55
R:CAATGCATCTGTCACATCCTG
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Fig. 1  Genetic diversity of locus GRO8 in wild and inbred
Gobiocypris rarus
a; WP AE BE{A Wild population; b: HAN & F20 the 20™ generation of
inbred strain HAN; c¢: HAN Z& F22 the 22°' generation of inbred
strain HAN
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Tab. 2 Allele frequencies of 17 microsatellite loci in Gobiocypris rarus

(A A RE{A& Populations (A A A Populations
Locus % Wild F20 F22 Locus % Wild F20 F22
Allele Allele
GRO8 1 0. 0333 0. 0000 0. 0000 Gra08 1 0.1167 0. 0000 0. 0000
2 0. 0000 0. 6500 0. 2500 2 0.1167 1. 0000 1. 0000
3 0.2667 0. 0000 0. 0000 3 0.7667 0. 0000 0. 0000
4 0. 1667 0. 3500 0. 7500 Gral5 1 0.2500 0. 0000 0. 0000
5 0. 3000 0. 0000 0. 0000 2 0. 0400 1. 0000 1. 0000
6 0.2333 0. 0000 0. 0000 3 0. 0335 0. 0000 0. 0000
GR09 1 0. 0500 0. 0000 0. 0000 4 0.3167 0. 0000 0. 0000
2 0. 3500 0. 0000 0. 0000 Gral6 1 0. 0333 0. 0000 0. 0000
3 0. 1667 0. 0000 0. 0000 2 0. 0333 0. 5000 0.5667
4 0. 4333 1. 0000 1. 0000 3 0. 1000 0. 0000 0. 0000
GR22 1 0.3667 0. 4750 0. 0000 4 0.7167 0. 5000 0.4333
2 0. 6333 0. 5250 1. 0000 5 0.1167 0. 0000 0. 0000
GR25 1 0. 6000 1. 0000 0. 0000 Gral9 1 0.2333 0. 0000 0. 0000
2 0. 4000 0. 0000 1. 0000 2 0. 1000 0. 0000 0. 0000
Gra01 1 0.2337 0. 0000 0. 0000 3 0. 0333 0. 0000 0. 0000
2 0.2337 0. 0000 0. 0000 4 0. 6333 1. 0000 1. 0000
3 0.2337 0. 0000 0. 0000 Gra20 1 0.3167 0. 0000 0. 0000
4 0. 2667 1. 0000 0.7667 2 0.5833 0. 2000 0. 0000
5 0. 0333 0. 0000 0.2333 3 0. 0667 0. 0000 0. 0000
Gra02 1 0. 6333 0. 2500 0.4833 4 0. 0333 0. 8000 1. 0000
2 0. 1667 0. 7500 0.5167 Gra25 1 0.2333 0. 0000 0. 0000
3 0.0167 0. 0000 0. 0000 2 0. 3667 1. 0000 1. 0000
4 0. 1000 0. 0000 0. 0000 3 0.2167 0. 0000 0. 0000
5 0. 0833 0. 0000 0. 0000 4 0.1833 0. 0000 0. 0000
Gra03 1 0. 1833 0. 0000 0. 0000 Gra27 1 0. 1000 0. 0000 0. 0000
2 0. 6833 1. 0000 1. 0000 2 0. 5333 0. 0000 0. 0000
3 0. 1333 0. 0000 0. 0000 3 0.3333 1. 0000 1. 0000
Gra04 1 0.1833 1. 0000 0. 0000 4 0. 0333 0. 0000 0. 0000
2 0. 2500 0. 0000 1. 0000 Gra30 1 0.0167 0. 0000 0. 0000
3 0. 5667 0. 0000 0. 0000 2 0. 0500 0. 0000 0. 0000
Gra06 1 0.5667 0. 5250 0. 0000 3 0.2167 0. 0000 0. 0000
2 0.4333 0. 4750 1. 0000 4 0.7167 1. 0000 1. 0000
#£3 AN 7 A HIEMANENERGA R . THREER 4 mAODBEENBREER(AT) RBEEUEER
ITHESEREE (f1)
Tab.3 Mean rate of homozygote, mean heterozygosity and mean poly- Tab. 4 The genetic distances ( lower-left triangle) and genetic similarity
morphic information content for 17 microsatellites of Gobiocypris rarus indices (upper-right triangle ) among wild population and inbred strain of
Gobiocypris rarus
HAN % F20  HAN % F22
AR AR ) )
F20 of inbred  F22 of inbred y HAN 3 F20 HAN 3 F22
Wild population N strain HAN ) HERTE 0 of inbred  F22 of inbred
Wild population
strain HAN strain HAN
BB EE RS
Mean rate of 48. 64 86. 18 91.96 ij’f«liﬂlﬂf o 0- 6409 0.6107
homozygote (% ) Wild population
HAN % F20
FHRAE 0.5744 0. 1597 0.1031 F20 of inbred strain 0. 4449 — 0.8104
Mean heterozygosity
HAN
FHEZEFEREE HAN & F22
Mean polymorphic 0.5252 0.3888 0.3837 F22 of inbred strain  0.4931 0.2102 —

information content HAN
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Fig. 2 Cluster dendrogram among three populations of Gobiocypris rarus
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THE APPLICATION OF MICROSATELLITE MARKERS ON GENETIC
QUALITY CONTROL OF AN INBRED STRAIN OF GOBIOCYPRIS RARUS

SHAO Yan'?”, WANG Jian-Wei' ,HE Yong-Feng'?, CAO Wen-Xuan' and TONG Jin-Gou'
(1. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072 ;
2. Graduate School of the Chinese Academy of Sciences, Beijing 100039 ; 3. Binzhou University, Binzhou 256603 )

Abstract: Genetic homogeneity is the basic demand for an inbred strain of laboratory animal, which could be detected in
multi-levels, including morphology, cytogenetics, biochemistry, immunogenetics, molecular genetics and so on. Biochem-
ical markers and skin grafting were recommended methods for genetic quality control of mammalian animals in the national
standard GB14923—2001. However, no prescriptive methods were destined for monitoring genetic quality of aquatic labo-
ratory animals. Gobiocypris rarus is an endemic cyprinid fish in China, distributed only in Sichuan Province. Because this
species has many attractive attributes, including sensitivity to chemicals, small size, eurythermal, easily to be cared in la-
boratory, short life cycle ( about 4 months) and so on, it has been widely used in many researches of fish pathology, ge-
netics, toxicology, embryology, and physiology in China. An inbred strain of Gobiocypris rarus, named HAN strain, has
been established by brother-sister mating to the 23rd generation in the laboratory since 1990. In order to investigate the ge-
netic background of the HAN strain and to monitor its genetic quality, we examined the inbred strain on external morpho-
metric and meristic characters, skeletal morphometrics, survival of scale transplantation, electropherogram of isozymes and
microsatellite polymorphism. The present study was a part of these series works on the examination of molecular genetic
homogeneity. A total of 17 microsatellite markers were used to analyze on 30 individuals of 22, 20 individuals of F20 of
the HAN strain in contrast with 30 individuals of wild type which were caught in Hanyuan County in 2006. All the 17 mic-
rosatellite markers exhibited to be polymorphic in wild populations, yet only six of them were polymorphic in F20 and four
polymorphic in F22. Overall 64 alleles were detected in the wild population, and the number of alleles per locus ranged
from 2 to 6. But in HAN, only 1 or 2 alleles could be detected in each locus, while totally 26 and 21 alleles were found
in F20 and F22, respectively. The average homozygosities of these microsatellite loci were 91.96% , 86.18% and
46.84% in F22, F20 and wild population, respectively. The average heterozygosity was 0. 5744 in wild population, sig-
nificantly higher than those of ¥22 and F20, which showed its high levels of genetic diversity. The average polymorphism
information content was 0. 5252, 0. 3838 and 0. 3837 in wild population, F20 and F22, respectively. Therefore, in con-
trast to wild population, the high homozygosity and low heterozygosity were found in inbred HAN strain. Among all popula-
tions, the genetic similarity index between F20 and F22 was the largest one, which showed the closest genetic distance and
the nearest relationship between them. The genetic distance between wild population and F20 was larger than one between
F20 and F22, and smaller than one between wild population and F22. On the whole, the present study indicated that ge-
netic diversity of inbred strain was much lower than wild population, and high genetic purity resulted from long-time in-
breeding was existed in HAN strain. Microsatellite markers were sensitive and effective methods for monitoring genetic
quality of laboratory fish. The HAN strain maintained by brother-sister mating should be periodically monitored by micro-

satellite markers for the unpurified loci needed to be homozygosis.

Key words: Gobiocypris rarus; Microsatellite marker; Inbred strain; Control of genetic quality
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