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Microsatellite DNA Monitoring in Inbred Cultivation of Outbred Rats
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(1. Laboratory Animal Center , Academy of Military Medical Sciences , Beijing 100071, China ;

2. Department of Laboratory Animal Science . Capital University of Medical Sciences . Beijing 100054, China)

Abstract: Microsatellite DNA was used to monitor the gene inheritance of successive generations of rats. It is useful in
selective breeding to quickly bring genes to homozygosity and to shorten the cultivation periods of new inbreeding of
rats. Thirty microsatellite DNA loci were PCR amplified to analyze the DNA polymorphism in generational crosses be-
tween the outbred Wistar and SD rats. Rats in F generations with a moderate to high coefficient of similarithy with the
female F, SD rats were crossed. All loci in the F, generation were heterozygous and polymorphic. By Fy . 27 loci have
become homozygotic, with a homozygosity rate of 90% . The coefficient of similarity tended to increase at a rate of
6% ~20% with each successive generation. Skin grafting confirmed no rejection among the Fy generation of rats.
Therefore we have established a novel method for rapid cultivation of inbred rats.
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AR R el sh Y bt 6~8 il ik
(4 3F A B SD Al Wistar KR4 2 HL K H ly 180 ~
230 g. MEMESS 1 HL 3508 SPF 4, SEK sh ) i A A
WE R ZE-2002-01, UK RBYRAESH.
1.2 HRE5ELRA

Taq DNA 4GB — 7% 5L e 5 B e i 1R 4R
TCoKBRER AN UK TSR | 2ok B R e TR 1% 5 L 3l At PR 2
1.3 S|¥EmK

BEHUR AN [R) G o ik 9 30 AN a5, 7 5 44 K
4351k . ACPH. ACRM . AFP . AGT ., APOC3, CAT .
CKB. CPB. CRYG., CSNA. ENO2. GH. GJA1,
GLUTB. HP. KAL . MBPA. MYC. PERF. PKC.
PKL . PLANH ., PRPS2, SCN2A . SMST. SVS2P,
THY1.TNF . TTR FIUCP ., 30 Xt 5|¥) ¥ 513k A 3C
BRC2T, R I v R A W H R A RS m) & i,
1.4 Fik
1.4.1 A F 40 DNA #9323

W REEZ 1 om, BTG HTF 1.5 mL EP 4
HL A 400 ul DNA $: HCZZ i Fn 30 ul 25 1 K
ARG B 37°C K R I AL S Tris
TRy / = A W e S HUE [ 41 DNARY
1.4.2 PCR ¥ 35 ¥ ik

PCR ¥ # J i & & & 25 L, 35 MG, i A2k
FEVE 10 L, 97 B AR S LUK 8% AEAEMEREE . RH
200 V HLEHLPK 0.5~ 1 h, HL Yk 52 B8 J5 BUT B i i
TR YL,
1.4.3 4fgxé

NG F 1 R P [ 2 20 min, 2R F KR %
2 IR 2 ming SR BERE T L W gL €5 30

min, FH 258 FoK bk 2 G BR 10 s 24, I m B
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A BT A R,
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AR 4l 5 D9 M T e 956 i T DNA ik 3 B 25 i A7 45
SR A VK Bh BE RS K R iR 0 SO BE ALB,
C.D-e-, A J& XA W 5 & iy AB.CD.EF -+, i
DNA Jk 3l FE B — By DRI IR . 5 A 2 7
By 22 25 . SR A AT RS PR s A [ 1] 7 110
H 4% Lynch [R5 F=2N, /(N + N,) T3 HAH
LR B I NG 28 P9 A A AR 7] 33 7 40, NG N,
o S ER L E AT SV R E AT S TR i
1.4.5 MTETEDNALIETHELZEH

FEARAT BB 13 H(7 HMErE A 6 i), 57
B 1.5 cm BB EUIE R DNA, )\ GenBank A7 3 B 30
MY T A DNA £ 455 Fo £t SD KEi#1T DNA 238
PEI BT R A ACHEE S Fo A SD R B Y AH AL 3R £ 0
StaE S R AR 3 AL A B RS AL £
S TELF B MR R AT g W rh iR AT A8 1) A2 e
B, NI EA B R — AT A TR I 52 T
B B 9 UG R B2 IR RS AR U7 15 3k 2 15 4

2 %

2.1 BRARMIE DNA BRI S

FIH 30 4~ 12 & DNA 7 5 % B AR A7 ROk AT
DNA Z &40 i E AU RS Fy A4 SD B By
LR Har A i B (R 1), KGR E A
Wr b Tt IR R A S AW 2l A, Foh UCP v S fE
F, RETAE T & 28 (B DLF, REF M2 & B A
(K 2), 3 F; AU O s Al A A0S (8 3D,

F1 BRABRBEURHHLER

Table 1 Comparion of coefficients of similarity in every generation of rats

& I 1 W 2 W 3 U 4 W 5 i 6 Wi 7 T 1 It 2 I 3 I 4 I 5 1 6
Generation Femalel Female2 Female3 Female4 Female5 Female6 Female7 Malel Male2  Male3  Male4  Male5 Male6
) 0.533 0.467 0.433 0.400 0.433 0.467 0.567 0.500 0.533 0.467 0.500 0.400 0.400
F3 0.467 0.500 0.433 0.533 0.500 0.633 0.400 0.533 0.600 0.433 0.433 0.400 0.633
F4 0.533 0.467 0.467 0.667 0.433 0.700 0.533 0.500 0.567 0.567 0.667 0.700 0.833
Fs 0.767 0.700 0.833 0.700 0.867 0.867 0.633 0.667 0.867 0.833 0.833 0.800 0.733
Fs 0.800 0.833 0.800 0.733 0.833 0.833 0.867 0.700 0.733 0.800 0.867 0.833 0.867
F7 0.767 0.800 0.800 0.767 0.833 0.833 0.833 0.833 0.767 0.767 0.833 0.800 0.833
Fsg 0.800 0.833 0.800 0.800 0.800 0.833 0.767 0.767 0.800 0.800 0.833 0.833 0.833
Fo 0.833 0.867 0.833 0.867 0.867 0.867 0.800 0.800 0.833 0.833 0.800 0.833 0.800
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Fig.1
at the UCP locus in F, generation

Polymorphism and heterozygosity

M:Marker; 1~7.Female rats; 8~ 13. Male rats.
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M:Marker; 1~7 . #fi ' K ELh AB; 8~ 12 HfitE Kb AB.
Fig.2 Monomorphic hybrid UCP locus in F, generation
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M:Marker; AB genotype for female rats 1~7 and male rats 8~12.
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Fig.3 Monomorphic homozygotic UCP

locus in F; generation

M:Marker. Genotype A for female rats 1~7 and male rats 8~ 13.
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A 30 AN T8 A o5 % = 1] SD A Wistar
KR AE e B 1) & A 3h W 1 i T2 22 DNA 7 s iR 47
TG (R 2) 8558 F, AT BRI AT 07 s 42
Fe B NS B Fy AT Al A 7 8 THAF] 27
AR 2E A 90% L AL RBGAF] T 0,933,
PRIE HEAT B2 R RS AR IE B Fy AR R RO AS = AR HE % .

2 ARARKRAGERMCABRKRT
Table 2 Status of locus homozygosity in different generations of rats

i s Site F, Fs Fs Fs Fe F7 Fs Fo
£ 251 45 Polymorphic site 16 14 10 7 5 4 3 2
B A 45 Monomorphic site 14 16 20 23 25 26 27 28
HILF %L Coefficient of similarity 0.467 0.500 0.667 0.767 0.833 0.933 0.900 0.933
7% A 1 1. Heterozygotic site 30 27 25 19 14 8 6 3
4fi 5 13 5. Homozygotic site 0 3 5 11 16 22 24 27
4li 43 3 [H R Rate of homozygosity 0% 10% 16.7%  36.6%  53.3%  73.3%  86.7% 90.0%
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aif % 36.6%. F AN 16 A, H A& 4 5 %
53.3% .F, U 22 4 HEEH 44 2% 73.3% . F, 18
N 24 A HIER A4 K 86.7% ., 3 Fo [URTAS] T
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Fig.4 Distribution of homozygotic sites
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FEL O T2 N T A8 AR RN BEE A W B M
AN 26 F 5w b, AT A JUh 2 F T R REAS AR
V) F 35 DR 260 35 A% B 1 4 BT L AR S R B 30

A ZBPE TR, R A T A DNA AR X & 14
%‘i SD K EUFI Wistar KBS HC 7 AF 19 B AT R AT
DNA Z 81417, 185 5 148 SD K RAH LR 5 &
(46T ) AT A 3 R T b A 1) 32 TE BB L X R AN AR
AT LT T b T AR B R R Al B T LA AT
DLV b3 & A SRR I AT B TEE 00
BB 2L s AP BE i S ARE B AN T,
SLH Al A FARL R AR BT a8 R, ARETali G
FEHAL 3K 27 A HEF S 90% AL R BCH
0.933. H A 6% ~20% 2 1], 15 B SR I W
B8 LR Kb S A AR K B 3 28 R BRI R 265

E,J_XT?éﬁﬁfﬁﬂiﬁsz%/\Pﬁlﬁlmﬂ%?é% g AL
HA T EEMNEX
ﬁlﬂﬁﬂ%m—/\ﬁ/\ﬁiz)‘b% E AT SE A R

BA—@E WA G B LUREAS 56 AL A3 9 3 1ok 69
Pl 249 0 WAl X 58 42 45 & I Bl ) 00 2R AR
b2 I (SN = i AW = D BN S i S OS VA  N
WM IR Ve AR PR AR BB AT EAT RE 1) 22 e BEAH L ROR
Mo v 1 RE IR Al B AAH B R A . RV A
DNA I AR R B 2 R R B L T %
W 20 fRRITJTIE T T ORERI NI T g 1,
Mk TR A R R . X Fe AR BEEAT T B IK
P L S U 0 52 B AT e BRHE e B 0z, 6 W1 2% B AR B 25
AIRE] T SRR L (HJ A BRI N 3B A A& B ik
it Bt — SR AR 7 1R BRI
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