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Breeding of Zmu-1.DHP inbred strain guinea pig and preliminary
analysis of molecular genetic structure of the strain

LIU Di-wen” ,XIE Min,CHEN Yan-hong, WEI Zhen

(Zhejiang University , Hangzhou 310058 , China)

[ Abstract] Objective To breed a guinea pig inbred strain and set up a method for detection of the microsatellite
markers of genetic structure in guinea pigs. Method Using inbreeding methods we try to breed the Zmu-1:DHP inbred
strain. With 15 pairs of polymorphism microsatellite primers, the genetic homozygosity of Zmu-1:DHP inbred strain,Zmu-
1. DHP outbred strain and Zmu-2 ; DHP inbred strain (as control) were examined by PCR. Results Afier breeding for 13
years, 8 sublines of Zmu-1:DHP inbred strain ( >20 generations) were bred. After identification, the gene frequency of
the second subline of Zmu-1:DHP inbred strain was 86. 7% ,higher than Zmu-1:DHP outbred strain (6.7% ) and Zmu-2 .
DHP inbred strain (66.7% ). The average number of loci of Zmu-1;DHP inbred strain was 1. 13, lower than that of Zmu-
1. DHP outbred strain (2.47% ) and Zmu-2:DHP inbred strain (1.33% ). The genotypic frequency of Zmu-1:DHP in-
bred strain was also higher than that of the other strains. The gene types of Zmu-1:DHP inbred strain were included in the
genes of Zmu-1;DHP outbred strain, but Zmu-1;DHP inbred strain was short of 2 characteristic genes. The gene homozy-

gous rates of 8 sublines of Zmu-1:DHP inbred strain were different with each other,among them, those of the 2nd and 8th
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sublines were higher than others. Conclusions

There are both homozygosity and specificity in the Zum-1:DHP inbred

strain and Zum-1:DHP outbred strain. The second Zum-1:DHP subline becomes a new inbred strain guinea pig. It is es-

sential that the subline with the characteristic property is screened from these sublines. The guinea pigs of black Zmu-2 .

DHP inbred strain carrying microsatellite markers not present in the white strains, may carry optimal genes related with hair

color properties.
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Fig.1 Route chart of breeding of guinea pig inbred strains
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Tab.1 Sampling for the Zmu-1:DHP inbred strain
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Tab.2 Polymorphism microsatellite primers in the guinea pigs
R (A3 RIS 14 B KR C Fo i ER 519 1B KR JEE TR KR EE/C
No Loci Primers Annealing temp. No Loci Primers Annealing temp.
1 L70 tgtctaaacgtaggaaactgeac 60 9 185 cagcltttgaacaagggaggta 58
galatggcteactgecaaggle glgtgaagtitctigegalgg
2 e 0 o e @
3 L148 tetttgettccageaggtg 60 11 D86 gelgtgaaagetictggteg 62
ccclgalgaagceactlagg acalglgaggllaggccelge
4 174 tcaaggtcagectgaaccat 58 12 D117 gltagcatggcticacagag 53
acacagatgticlgagtcega tgtaattccageaglitgeca
5 145 gctgaaacttagctctcagactg 58 13 Dlog  \saaaalglocaggaagect &
agagagalgttggtttgcttace ttgcaagcacacagtccta
6 D77 ctgctettgectgaagtge 62 14 D149 ctagtgecccltgtatetgg 60
titgtgaccgtggcacaagg glcaactgaacctcageac
7 156 glclgtggtaatcaggacace 59 15 pl3o  Aagccagalcecacactcac 60
gaalggglcctggagcalgtcte agatctgctgtccagtgac
8 157 gcacttictaacccgaatgagg 59

getgtcatggagaaaggtettgg
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Fig.3 Amplification products of three guinea pig strain microsatellites
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Tab.3 Genotyping of polymorphism microsatellite of the three guinea pig strains

FEH A Genotyping

e i Zmu-1 . DHP Zmu-1 ;DHP Zmli-l :DHP Zmu-Z :DHP
2nd subline of 1st subline of Zmu-1 . DHP Zmu-2 ;. DHP
Zmu-1.DHP Zmu-1.DHP outbred strain inbred strain
1 L70 5/5 a 1/1 a 11/20 a,9/20 b 4/4 b
2 L53 5/5¢ 1/1 ¢ 4/20a,10/20b,6/20¢ 4/4 ¢
3 1148 5/5b 1/1 a 1/20a,9/20ab,10/20b 2/4 b,2/4 ab
4 L74 5/5¢ 1/1 d 10/20a,5/20b,4/20¢,1/20d 4/4 d
5 LAS 2/5 ab,3/5 a 1/1 a 3/20ab,1/20a,16/20b 4/4 b
6 D77 5/5 a 1/1b 18/20 a,2/20 b 4/4 a
7 156 5/5 a 1/1 a 1/20 a,3/20 ab,16/20b 4/4 b
8 L57 5/5¢ 1/1¢ 3/20a,3/20b,14/20¢ 1/4 ¢,374 d
9 L85 5/5 a 1/1b 17/2 a,3/20 b 3/4 a,1/4 b
10 D93 5/5b 1/1 ab 1/20a,8/20ab,11/20b 4/4 b
11 D86 5/5 a 1/1 a 16/20 a,4/20 b 2/4 a,2/4 b
12 D117 5/5 a 1/1 b 8/20 a,12/20 b 4/4 b
13 D128 4/5 a,1/5 b 1/1b 7/20 a,13/20 b 4/4 b
14 D149 5/5a 1/1 a 16/20 a,4/20 ab 4/4 a
15 D130 5/5 a 1/1 a 20/20 a 1/4 a,3/4 b

1 Zmu-1;DHP 38 1 & (n =5) ;Zmu-1:DHP #5322 & (n =1) ;Zmu-1.DHP I3 & (n =20) ;Zmu-2 . DHP #R4ME38 R (n =4)
Note. 1st subline of Zmu-1:DHP (n =5) ;2nd subline of Zmu-1:DHP (n =1) ;Zmu-1:DHP outbred strain(n =20) ,Zmu-2;DHP inbred strain(n =4).

e LIS 4R WL RS TS

Tab.4 Summary of the microsatellite loci of the three guinea pig strains

ZAMEAL LML AR Y AL
b (ES LB Y L % e HE AL FEH B Y
No Strains Ratio of Gene number of Gene number Average gene
polymorphism loci polymorphism loci in all loci number in a locus
Zmu-1 . DHP
AT A
1 Zmu1 ; DHP 93.3 4 37 2.47
outbred strain
Zmu-2 ; DHP
BT R
2 Zmu-2 . DHP 33.3 2 20 1.33
Inbred strain
Zmu-1:DHP
A2 &
3 2nd subline of 13.3 2 17 113
Zmu-1.DHP
Zmu-1;DHP
SR R
4 1st subline of 6.7 2 16 107
Zmu-1.DHP

TE: Zmu-1:DHPEAS | REERA, RYES%

Note. Because of the number of Zmu-1:DHP inbred strain is too small, it is for reference only.

3 itig
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H AT E 85 HT 1000 T a2 2308, f 46 K
IR, REEZRNYIEE TERET
20 et 50 AR FEER R L R/NREE
I, FLAEA 24 1002 1955 4F Hp [E] B 2f Rl B AR HE R

B E T E 1 S AEE 1 S/ 1961 4R
rh = BERHBE IR A BT 5 B 1Y 615 /B ;1963 4F K
ﬁ@“%ﬁﬁ%E52%mﬁ4W4¢$ﬁi$@
SFREBEREE ) AMMS/1 S/ ;1983 4F Fi5E —
TEEERERE T ) SMMC/ ¢ /Nl ;1996 4F 1 it B s BE
Bedi a1 NIS /NRL, 5545, 24k IESC R B
FROTE U A 7 s, AR i3 F ik
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LR, HH S LR IR TR IR ATFE e R 9 507 AL B 5 2405 5 AR I A0 3 A
FIEDPHEOKE BRE A A EEFECRK BTSSR KR, =2 il 5 A K B 5 86—
B, HR R B B R s R KRR Z T Bk RS R

514 D93 514 L57:
Primer D93: Primer L57:

H ok ok sk sk S ### _____ K ok ok ok ok 4+

519 1.148: 514 L56:
Primer 1.148: Primer L56:
* ok Kk ++++ #HH - - - -

Tl AL M2 -4 FLAHE 1 0455 -9 LM 2 3410 - 12 FLNEE 3 3R ;13 - 16 fLAS 4 X5
17 - 19 L5 5 %5520 —22 FLR5R 6 X5 ;23 -25 fLWEE 7 5526 -30 fLWEE 8 K&,
4 Zmu-1:DHP 158 5 & 3R KRR AL HL UK 5]
Note. Lane 1:DNA marker;Lane 2 —4 :1st subline;Lane 5 =9 :2nd subline; Lane 10 — 12 :3rd subline ; Lane
16 :4th subline;Lane 17 — 19 :5th subline ; Lane 20 — 22 :6th subline ; Lane 23 — 25 ;7th subline ; Lane 26 —30 :8th subline
Fig.4 Amplification products of all sublines of the Zmu-1;DHP inbred strain

K5  Zmu-1:DHP A F % SRR LR (s 5 P B 0 A 35
Tab.5 Genotyping of microsatellite loci of all Zmu-1:DHP sublines
Zmu-1; DHP J38 R FE B! Genotyping

SO 1 £ 2 %R 3 %F 4 %R s LA 6 %7 ETHEEET
1st 2nd 3rd 4th S5th 6th Tth 8th
oo T am oww oam @ T A
2 153 15?2 5/5¢ 3/3¢ 4/4he 1£§’E 3/3¢ 3/3c 5/5he
T v N Z N /N O /5
4 L74 12//3305 53¢ 2‘1//33111’ 31//4210;1’ 12//3305 12//3305 12//33Cd’ 5/5d
soow T8 T S I I £
6 D77 21//3;)’ 5/5a 3/3a 4/4a 12//3;;)’ 3/3a 3/3a 41//551’
T /5 Vi aw oan aae 2 Lad
s sse DN e e e e e
9 185 21//3;; 5/5a 3/3a 4/4a 21//33&})’ 21//331’ 21//331 5/5a
10 D93 3/3ab 5/5h 3/3ab 4/4h v 3;/,31;3 b, 3/3ah 21//33&]) 5/5b
11 D86 3/3a 5/5a 3/3a 4/4a 21//33? 21//33‘1; 3/3a 5/5a
12 D117 21//3?3)’ 5/5a 3/3a 4/4a 3/3a 3/3a 3/3a 5/5a
B3 FA N o N 2 Sy
T ) O O 7 7 O 4%
s D130 2/3a, /s 2/3a, 2/4a, 1/3a, 2/3a, 2/3a, 2/5a,

1/3b 1/3b 2/4b 2/3b 1/3b 1/3b 3/5b
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R 6 Zmu-1.DHP AR LA M TR I EE
Tab.6 Summary of the microsatellite loci of
all Zmu-1:DHP sublines

aighRe

B

L A5 LA A jEZ
YR M Ratioof oomE
Sublines No homozygous ; numl).er in Genotyping

heteli(()i}i/guus all loci number
1 3 3:12 27 3
2 5 13:2 17 2
3 3 7:8 22 2
4 4 5:10 24 2
5 3 1:14 31 3
6 3 4:11 25 2
7 3 6:9 24 2
8 5 7:8 23 3

T TR 2 73 M Sl R 0y 3 4 4 e o 5 i T
73 Fhmic, i W TR R ie 55 PR IR R DR i,
2l E S TR EE DR A Al 5 1k B iR — Bt
WA T AE 2R (W) i 1 5 22 e ) PR A 4 AR
pRid” s i+ AR TR RATRIL R E 1 Zmu-
1: DHP B 52 2 KB, 18 5 S T2 05 15 20 B iz &
AL T 5, N 3 4 KBS HA il R LU iR
LA —BUE R 4 v BEAC IR BT A & B Wk
o SERULIIAYCE P AR A7 S AY , 25 4R
it RATAE A 5 ZE AT 4k 22T SR FE AR, A
FAEFR, 158 2 HO% 08 i BIS T A RE 58 4 v
B A 3 T 5 A A 5 AR s, xRl W Y
PRI B TE TR B 100 BT AN A2 R S ) A7 A — 2 B
2% BE DR SR VR Y, BIAT B0 A% 45 00 5 R AE 2 2 31
SISl AR A R K R TR A ik Tl
WL AR IE N P REIEA LS B TIZIE L RA
TCAEAF L RIR F A 35 P B IR Sk an e, s
SO R — Bk ey, 6 25038 1o K B B0 r A RE
E o T ZUL ] IR AT ST 2 08 5E F sh ) e i AR
AR R , R A REAS S Al 1, 4w 284 R A = i,
IIVEEAS R AR TA7 ESTE T i R B A5

I A ML A B T, e 3 o 2 A, 58 AR B
P50 it L 14 2 S RS B 0 73 I5E 3 3T 52 R A 4%
SHRME AR A S, £ 5.6 B 20,21
fQZmu-1: DHP L R RIE I 8 13L& B3R M
FAAFBIARRAL A, T H AL A7 A 2 R A
REEAL, SN T oG, XL R4 AR
By € P B AAR , 7 07 5 [ R ik R A A A
Mo UIRAS SRR A AT YU Y, L i T I 2

i Y M A ik L I O S AR Y S
., —HOkUL, 0 BRI SR SR
BEPA Al DL MR S FR B P REME RO

3.5 /R, Zmu-1: DHP S22 R 457 (1 L 6 4
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