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Enrichment and screening of the microsatellite markers in Microtus
fortis and its preliminary application in genetic diversity research
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Abstract: This study was to isolate microsatellite markers from Microtus fortis genome by magnetic beads enrichments.
Through hybridization of biotin-labeled microsatellite oligonucleotide probes, which were captured by streptavidin-coated
magnetic with the adaptor-ligated enzyme-digested genome fragments, single-stranded DNA fragments containing mi-
crosatellites were obtained. After PCR amplification, these fragments were then cloned into T vectors and were transformed
into competent cells subsequently. Ninety-two microsatellite sequences were randomly isolated from 70 positive clones.
Twenty-one out of 27 pairs of designed microsatellite primers were screened out from the microsatellite sequences, and 10
out of the 21 microsatellite loci were used to investigate the genetic diversity of three populations of M. fortis, Hunan (wild),

Hunan (domesticated), and Ningxia (domesticated). All the 10 microsatellite loci used to analyze the genetic diversity ex-
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hibited a good level of polymorphism. The values of observed number of alleles (Na), effective number of alleles (Ne), ob-
served heterozygosity (Ho), expected heterozygosity (He) and polymorphic information content (P/C) were all the highest
in the Hunan (wild) population, lower in the Hunan (domesticated) population, and the lowest in the Ningxia (domesticated)

population.
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(Microtus fortis) 5'-p-TAGTCCGAATTCAAGCAAGAGCACA-3;
4 Biotin-
20 2 ATAGAATAT(CA);, Biotin-ATAGAATAT(CCG)g
Biotin-ATAGAATAT(AGAT), Biotin-ATAGAATAT(T
TTG)s;

1998

(Microsatellite) 13 WIEEEXEMHEDY
(Short tandem repeat, STR), 13.1 A B0 DNA 49328, By BRIk kit

, 10 50 kb®,
PCR DNeasy” Blood & Tissue Kit
DNA, -20°C
DNA Hae Afa R

300~1 000 bp DNA , OligoA
OligoB ,98C 1 min, 68°C 2

min,
’ 100 uL , 3ug ,
250 pmol  , 5 uL T4 DNA 10 uL T4
DNA Ligase Buffer, 16°C -

[3]

10
, 10

132 ®BREELHREALE

900 ng 1.5 mL ,
200 pL 1(0.5 mol/L NaCl,
1.1 #h¥skiE 20 mmol/L Tris-Cl, 1 mmol/L EDTA) ,
100 pL I 50 pmol/L
(CA)12 9 uL (CCG)g5 pL
(AGAT)s 5 uL (TTTG)6 5 pL, , lh
I 5xSSC S 5 min
1.3.1 98°C 10 min,
20xSSC (

1

20
, ~70°C
31 30

20~21
1.2 S5 6xSSC), 65°C

, OligoA I1(2xSSC, 0.1% SDS) ITI(1xSSC) 1V(0.15
5'-CTCTTGCTTGAATTCGGACTA-3’, OligoB mol/L NaCl, 20 mmol/L Tris-Cl, 1 mmol/L EDTA)
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70°C PCR ,
pMD®18-T , DH5a , ABI377 , Genemapper
14 EBEXEMHESNEF D 1.6.2 #0453t 5 H7
Amp LB POPGENE (Versionl.32)
,37C 12~14 h OligoA (Observed num-
PCR , ber of alleles, Na) (Effective number
Invitrogen of alleles, Ne) (Polymorphic informa-
p . i Pl -
15 MTERISHS3IMEH thI’l. content, PIC) (Expected heterozy
gosity, He) (Observed heterozygosity, Ho)
DNAssist2.0 ~ SSRHunter1.3 Hardy-Weinberg
Primer Premier 5.0 2
21 BREMYIRHEHKEE
¥im [l PAY
L6 HEEEE S S I e A DNA
1.6.1 ZAPBEM T AT ey 38 5 1.5% 1
10 000 bp ( 1A,
3 81 DNA PCR
PCR 15 L, 10xPCR
Buffer(Mg®'-) 1.5 uL, DNA 75 ng, DNA OligoA
0.2 umol/L , MgCl, , dNTP 200 pmol/L, Tag PCR 1B
DNA 0.75 U PCR 94°C ’ ’
. . 300~1 000 b
5min, 94C 30, 30 s( 1), P
72C 305,35 : 72°C 10 min 2.2 BEEXEMTHILSNE SR
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100 bp DNA Ladder; 2

;3 DL 2000 DNA Marker
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, 2000 FJ425056 FJ425090 FJ787515 FJ787526
70 , PCR 47 92
300~700bp 68 PCR , 5-31 ,
(AC/TG), , (TC)n
, >7 (AG), (AAAC), (GAC), (GCT), (GCC),
5 . (CAAGCC), (GAGGCG), (ATCC),
81.4%; 4 ) -
’ %: 47 23 WMIE251MFESER
, GenBank 27
DNA , 47 ) PCR"
DNA 47 >
DNA GenBank R 1
F1 FHAHBRMNNMIERCERESI YT EEY
GenBank Mg*
(5'—>3") (bp) (C) (mmol/L)
MFAOL  Fia2s0se O OOTOTOCCLOTATANTS (GT)ss 160 50 1.5
MFA03  FJ425058 Eé?éggggffggﬁégg%‘éc (TG)1(AG)s, 192 48 15
MFAO4  FJ425059 E::i%?égggég:iéi/gﬁ% AC (AC)1s 142 58 15
MEAOT  FI2s061 o e (AC)AT(AC) 10 230 58 1.5
MFAOS  FI425062 E%%T;%%ﬁ%ﬁ%&g G (TC)a 227 52 15
MFA20  FI425069 i%g%g%‘ggggi‘ggﬁc (AC)zs 185 52 1.0
MEA2L  FI25070 e O A s ATTC 10y, .(cAn(cGea), 196 54 1.5
MFA23  FJ425072 EI}TCC%%’ZTGGTT&%%ECT‘:?%&% G (GT)»(GC)r 253 54 1.0
MFA2R  FI25077 ‘ég‘%gﬁ?é%%ﬁ%g?gfggﬂ (TG)ss 201 50 1.0
MFA29  Fiasorg o AJOTOTICCCOANETOTIAS (AC)sA(CACG); 268 61 1.5
MFA38  FJ425084 Eﬁ%%‘?iff&%i‘f:éﬁ&i@% (AC)s 327 54 15
MFA39  FJ425085 E::TTTGAT‘ZTGCCT fggg}rggggg‘;‘g (AAAC)s 227 54 1.0
MFA4s  FI25076 D O0CTOACT I CAT o Aee (CAC)((CAA)s 159 48 1.5
MFA48  FJ425090 E:%é?gg‘é%géfggﬁ%? (GT)sA(TG)s 147 58 15
MEBOS  EITSTSIs O A A (GCC)«(GCT)s 320 58 1.5
MEBOT  EITSTSI6 1 oocasor o coshal AnCCAA(AAAC) 201 56 1.0
MFB17  FI787517 g: E%?@?fﬁé??ﬁ%ﬁ%ﬁ?gc (GAGGCG), 135 53 2.0
MEB20  EITSTSIE ORI TOCACE ROAC (TTTG){(TTTTG); 140 54 1.0
MFB4I  EIT87522 o aC ARG A AN e (AAAC), 237 52 1.5
MFB44  FJ787525 g: %’é’éﬁ%%i%%%%ﬁgcc?gfc CL.GAG(GAC), 201 58 2.0
MEB4T  EIT87526 ) (o OOACTITCACATS (GGC)(GC):Gy(CA)s 149 49 1.5
F ‘R

s
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24 FRHFHBRMEMNEERSH#HE 2.4.3 3B A S E 4 Hardy-Weinberg #3
24.1 MIEEZAFCH LS SR 4 , e ,
10 3 10 ;
110 , 11 7 ;
(Ne) 2.6010 7.9963 , ;
(Ho) 02593 0.7778, (He) 4
0.6194  0.8804, (PIC) 3
0.5700 0.8630( 2) Botstein!® ,
10
(PIC>0.5), MFA23
, MFA04
242 KW AEATREA IS S AH
3 b b
[3]
3 RatMap MGI GenBank
, , , PCR
, , , 70 3
R2 FHHREMIEEMMEFRARBER
MFAO1 81 136~166 11 3.2257 0.6173 0.6943 0.6730
MFBO06 81 305~332 7 2.6010 0.3457 0.6194 0.5700
MFA04 81 128~156 14 7.9963 0.7778 0.8804 0.8630
MFAO08 81 227~259 12 5.0547 0.4691 0.8071 0.7770
MFA23 81 203~269 16 5.5019 0.6420 0.6724 0.7960
MFA45 81 153~180 7 2.8713 0.2593 0.7893 0.6150
MFA29 77 258~284 9 3.0127 0.5195 0.8233 0.6430
MFB47 81 123~159 13 4.6384 0.4321 0.6558 0.7550
MFB41 81 213~249 9 4.8243 0.5432 0.7930 0.7620
MFA48 81 123~149 12 4.7184 0.5802 0.7976 0.7620
3 FHFHRSMWAENEREAREER
( ) 5.8000 3.2849 0.6081 0.6608 0.6060
( ) 5.1000 1.9282 0.2478 0.4227 0.3870

( ) 8.2000 5.8970 0.7850 0.8228 0.7740
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«C ) C ) «C )
MFAO01 71.4069%* 0.8188 40.7750
MFBO06 62.0899** 59.3454** 1.7004
MFA04 70.6928** 92.6596** 42.2762
MFAO08 10.6477 94.5522%* 58.6616
MFA23 10.8562 9.9919 70.5667
MFA45 0.1880 74.0675%* 11.6240
MFA29 8.8253 5.6130 9.2648
MFB47 10.8454 98.7748%* 50.4902
MFB41 94.7702%* 48.0317** 56.5578**
MFA48 18.3382 59.2279%** 31.5133
**P<0.01,
, 81.4%, Cheng "
[8]
b
Kandpal ' Edwards "  Fischer [
Weber!'?!
b
, (perfect)
(imperfect) (compound)3 92
, 51, 55.4%;
19 20.7%, 22, 23.9%
b
[12] [13~15]
b
, 10
10

Hardy-Weinberg

> E}

Hardy-Weinberg

Hardy-Weinberg ,
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