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Screening of microsatellite loci with polymorphism among
individuals and strains of guinea pigs

WEI Zhen, HONG Sheng-hui, LIU Di-wen "
(Laboratory Animal Center, Zhejiang University, Hangzhou 310058, China)

[ Abstract]  Objective To screen the polymorphism microsatellite markers of guinea pigs, and provide basic
information for identification of genetic structure and gene mapping in guinea pigs. Methods The genomic DNA of guinea
pigs was found out on foreign websites, and microsatellite sequences characterized by AC/GT were selected. A total of 400
pairs of primers were designed using software according to their flanking sequences. After two rounds of PCR and
electrophoresis, with the electrophoresis bands serving as genetic markers, the polymorphic primers were screened by the
evaluation of microsatellite structure of guinea pigs. Results At the first step, 10 DNA samples from 5 strains of guinea
pigs were taken for PCR, and 110 pairs of polymorphic microsatellite markers with 1 — 3 electrophoretic bands were
screened from the designed 400 pairs of primers. At the second step, 60 DNA samples from 5 strains of guinea pigs were
assayed by PCR and 51 pairs of polymorphic primers with high resolution electrophoresis bands were screened from the
above 110 pairs of primers. Among these screened 51 primers, more than 10 pairs of primers showed accordant or mostly
accordant differences among strains. Conclusions The 51 pairs of primers are polymorphic among individuals and strains,
and have not been found in other reports so far. They can be used for conventional genetic detection and related studies, and
some of them can be used for gene mapping of the traits in guinea pigs.
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WK BRI 5t 15 2 FEvE S BE IR 54, shi b R Al 2
o Y=L UL R T TRp oy 1) e P B Lo (K E e
PEFEE TR 7R s A Bt R o LB 43
Fric, BIUn AN SCRESE R 39 X/ 2R B — 522
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2000 4E1EH H Zmu-1; DHP 1E58 2 KD | R
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Zmu-1; DHP i R KA S0 ER
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A5 L1 PCR 7938514 1107 PCR 7=4);C. 514 170 PCR F=#);D. 514 D122 PCR ;=4 , M:Marker; Jkif 1 ~2 . 5 [EFf; 9k 18 3 ~

Zmu-2 . DHP i
1
Note. A: PCR products of primer L1

AR GUKIE S ~6:Zmu-1; DHP ZEAC & ;9Kil 7 ~8 :Zmu-2; DHP ¥T58 & ; ¥kl 9
10 MHKE DNA BEAR PCR =4 ik &

B: PCR products of primer L107; C: PCR products of primer L70; D: PCR products of primer D122. M:

~10:Zmu-1; DHP I3 %

Marker; Lane 1-2: English species; Lane 3-4: Zmu-2: DHP outbred strain; Lane 5-6: Zmu-1; DHP outbred strain; Lane 7-8: Zmu-2: DHP inbred

strainy Lane 9-10; Zmu-1; DHP inbred strain.

Fig.1 PCR products of 10 DNA samples of guinea pigs
x1 BKREEEM DAY

Tab.1 Polymorphic microsatellite primers of guinea pigs

AR S IR
AR Y E 519751 22 EIE7E2:N 519751 e
; . Annealing ; . Annealing
No. Primer names Primer sequences No. Primer names Primer sequences
temperature temperature
1 132 aagggalglgtgctactgtagg 60 27 1166 ttccacttgggaatcaagea 58
atctcgaaggatgttggaget tacttgccaagcagacteect
5 145 * gctgaaacttagetctcagactg 58 8 1360 agctacgctgagtgatgtt 58
agagagatgttggtttgcttace caaccacacaggagcatgg
3 153 * tggcaaagttgcticaatgga 60 29 1388 tgagaaggcagctgaactt 57
ccttgcatagaatactctgggca atccatgctactaccaagage
4 156 * glctgtggtaatcaggacacc 59 30 D18 ctgccaaggttccacagtg 62
gaatggglcctggagceatgtcte gglgtctactgcaacggaa
5 157* gcactttctaacccgaatgagg 59 31 D31 tcgggatactgcaaactcat 62
getgtcatggagaaaggtettgg taaaggggcttctcaagtc
6 170 * tgtctaaacgtaggaaactgeac 60 n D4l aagggoagaagectgagta 58
gatatggctcactgecaaggtce tggagttcagigtctecac
7 174* tcaaggtcagcctgaaccat 58 33 D50 caatgctgcagtttgggtt 62
acacagatgttctgagtcega tgtgtggatettggeecte
3 185 * cagclitgaacaagggaggta 58 34 D55 atgatggcgcatgectgta 62
gtgtgaagitictigegatgg gecattctggaacatggtee
9 1148 * tetttgettccageaggtg 60 35 D105 gacagacatgcctagattcag 58
ccctgatgaageacttagg cacctccagtgacttggga
10 D149 * ctagtgcccctigtatetgg 60 36 D107 tgggcecttigteeticatcccaaa 62
gtcaactgaacctcageac caglccccacatigtg
1 D77 * ctgctettgectgaagtge 62 37 D113 agctaaccagggcacttige 62
tttgtgaccgtggcacaagg tgatcagaccctaaggecca
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(8:K)
AR B R
Fe o SIaRE 519751 N (522 ElE7ZE20N 519F 51 -
X . Annealing X . Annealing
No. Primer names Primer sequences No. Primer names Primer sequences
temperature temperature
12 D36 * getgtgaaagcettetggtge 62 38 D3 caagactcatgctcagccca 62
acatgtgaggttaggccctge ctagactctggeccttcag
13 D93 * ttgecttttgttccageaa 62 39 D49 agttccaaggtgacccage 62
gctecaggtttgtactge tetgtgtgggaagicecte
14 D117 gttagcatggcttcacagag 58 40 D58 tcatctggetgecaaggeag 58
tgtaattccagcagttggca tatgtcaccggtcectaage
15 D128 * tgaaaatgtccaggaagect 62 41 D76 cagggcatttggtgtggcct 58
ttgcaagcacacagtccta actgtgaatctgagggcage
16 D130 * aagccagalcccacacteac 60 0 D122 agtcatggtctaagegagaa 58
agatctgctgtccagtgac tttgtgecctctactaggt
17 L17 tcatggccaccatagcaggga 60 43 D140 acacattctgagacaccca 62
cltggtgecccagcetaatgeagg caclcaaatgggagtcatcat
18 134 gatgcaggacatlgaacccag 59 44 J aagctcccletecctetete 60
gclacagaglgagacccegle lagaggcalgcaccaccata
19 163 tgggtgcaaattccagectg 58 45 Ll goottgtaaaaggcatgtggct 60
actgagccacaaatcctget aagctggcttecctgtgagg
20 1107 tctaaccagggggcactgtg 58 46 18 ctcattctggetgacaccte 60
tictgetgagtcagggteg gacacgactgatggaacagage
21 1108 tgtgtaaaaccctggeceat 59 47 L10 tggtetgtacattcttccaggac 60
aggageattgcagatcagta tagegtggtacctggeaagg
20 L117 gtcetegaagaccectgtg 58 48 L12 gattgtgagttcaatccetggt 60
ttcagcacactccactggga ctettgegttaacattgagget
23 L130 ctgegtetectcagegatee 61 49 121 attggttcttcttacccaagage 58
gaagcctccatctcacget ccagltttgaactgcataggga
2u L160 aatagccaggcaccgaagac 57 50 126 gctgagcetaaatceccagea 58
aggggoaacactggectccat gecctgactaagceactgtete
25 L1165 ttatgaccagcacactgtg 59 51 1149 actggataggaaccaccca 61
tttaagggatggttcaccte tcagcatcctgacctetee
26 125 cltaaagattcgticcacageca 59
gcaaccagaggttgeattce
RN TY 0 2 MRS AR K3 AR 15 X5,
Note. * indicates the 15 pairs of primers used for PCR of the two inbred strains and three outbred strains.
K2 hARBZEF AR TR G RN
Tab.2 Genotypes of polymorphic microsatellite loci among strains
FEPH A Genotypes
Zmu-1: DHP Zmu-1: DHP
g ARz, pHP ol i i gl Zmu2; DHP  Zmu-2; DHP
No. rimer LA Zmu—l/j DIili’ Zmu—l/-\ Dlili:' LA LA LA
names Zmu-1. DHP . o . o Zmu-2. DHP Zmu-2 . DHP English species
R inbred strain, inbred strain, R . .
outbred strain . . outbred strain inbred strain
substrain 1 substrain 2
1/20 a.16/20b. 13/15b. 2/15 a.5/15b.
1 LAS 1/1 ¢ 3/5 a.2/5ab 4/4b
3/20ab : e 2/15ab 8/15ab
1/20 a.16/20b. 13/15b. 5/15 a.3/15b.
2 L56 1/1 5/5 4/4b
3/20ab * ¢ 2/15ab 7/15ab
3 L70 11/20 a.9/20b 1/1 a 5/5a 15/15b 4/4b 3/15 a. 12/15b
10/15b.
4 L74 10/20 a. 1/20b.9/20ab 1/1b 5/5ab s/15ab 4/4b 9/15b.6/15ab
al
5 L85 17/20 a.3/20b 1/1b 5/5a 5/15 a.10/15b 3/4 a.1/4b 10/15 a.5/15b
6 D117 14/20 a.6/20b 1/1b 5/5a 15/15 a 3/4 a.1/4b 13/15 a.2/15b
1/20 a. 10/20b. 5/15 a.3/15b. 7/15 a.5/15b.
7 L148 1/1 e 5/5b 2/4b.2/4ab
9/20ab * 7/15ab : 3/15ab
8 D107 13/20b. 7/20ab 15/15ab 2/15 a.12/15ab
9 D113 18/20b.2/20ab 15715 a 15715 a
10 D122 5/20 a. 15/20b 11/15 a.4/15b 12/15 a.3/15b
11 D140 17/20 a.3/20b 4/15 a. 11/15b 6/15 a.9/15b
1/20 a.12/20b. 1/15 a.6/15b.
12 126 : ’ 10/15b.5/15¢

7/20ab

9/15¢
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M12 3 4 56 7 8 91011121314 15161718 1920 M21 2223 2425 26 272829 30

M12 3 456 7 8 91011121314 15161718 1920 M21 2223 2425 26 272829 30

M12 3 456 7 891011121314 15161718 1920 M21 2223 2425 26 272829 30

C M 31323334 3536 37 3839 4041 42 4344 45M 46474849 50 51 52 53 54 5556 57 58 59 60

- e

M 12 3 456 7 891011121314 15161718 1920 M21 2223 2425 26 272829 30

D M 31 323334 3536 37 3839 4041 42 4344 45M 46 47484950 51 52 53 54 5556 57 58 59 60

A5 145 PCR =B 54 L70 PCR 7=4¥);C. 514 174 PCR F=4¥);D .54 D86 PCR =¥, M:Marker; ki 1 ~20:Zmu-1. DHP JE3Z
% ;VKIE 21 :Zmu-1; DHP Y32 1 % ;PKi8 22 ~26:Zmu-1: DHP 358 2 % ; UKiH 27 ~30: Zmu-2; DHP P32 5 ; VKIH 31 ~ 45 SEE i kiH 46 ~
60:Zmu-2: DHP 32 5 .
2 60 MHKE DNA FEA PCR 74y ik
Note. A: PCR products of primer I45; B: PCR products of primer L70; C: PCR products of primer L74; D: PCR products of primer D86. M:
Marker; Lane 1-20; Zmu-1; DHP outbred strain; Lane 21: Zmu-1:; DHP inbred strain, substrain 1; Lane 22-26; Zmu-1: DHP inbred strain,
substrain 2 ; Lane 27-30: Zmu-2: DHP inbred strain; Lane 3145 English species; Lane 46-60: Zmu-2: DHP outbred strain.
Fig.2 PCR products of 60 DNA samples of guinea pigs
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FRIESEE R e A —E B B ED SRR R A 1 2 KN RS 248 1935
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BEE] 12 4~ R e A R — 82 RS BN
ARIMETFREROR e, AR I BE5 [ PCR 934K
H A IR L

LA R AR IC F T s W st 4% o 5 A A%
TR 35 DR 0 BT 1) B A TR 6 o 0 R 1A
JAE b AN S L SR B AR AR i, W SR AE AN R
fi] S — B 22 5, B84 1% 35 R JAE it AT DA s Ao otk 3
P, LU R R 3R s W) 44 28 FIRI 58, an R
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PR BRI, 1117 5 — S5 67 56 R 5 55— i 2R B A X
ARFED, 38 2ok 3% o0 M iz i T AL 5 MR 00 3 Bl
A2 8% LoD i, I 4 H% LOD KF—&
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PR3 5 2 AN 38 2 B9 AN R B A AH X Bz, 174 156
L70 57 5 S RN 5 2 NI AE R A [R] B (AH
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