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Analysisand Comparison of Hereditary Features o Fidd

Vole (Microtus fortis) from Three Different Regions

XIEJianyun PAN Yigng SHAO Wejuan WANG Shengchang GAO Cheng
('Shanghai Quality Monitoring Center for Laboratory Animals, Shanghai , 200032)

Abgract : We use methods of chronosome Gband , biochemica markers, and RAFPD markers of DNA to andyze hereditary fea
tures of Microtus fortisfrom a) lakesdesof Dongting Lake , Hunan province; b) field of Qingiongxia county , Ningxia Hui Autono-
nmous Region; and ¢) grassy marshland of Jinshantun, Yichun county , Heilongiang province Results indcate tha the chronmo-
me number of wolesfrom Hunan and Ningkiais2N = 52, while wlesfrom Heilongiang is2N = 42 Reauts o biochemica
gtesindcate that the wolesfrom these three regons are dl rorreven in heredity ; the individud RAFD genetic digance of woles
from Hunan, Ningxia and Heilongiang is Q. 244 (0.143 - 0.353) , 0.226 (0.161- 0.294) , 0.541 (0.375- 0.692) regec
tively. The RAFD genetic digance of woles from Hunan and Ningxia is QO 367 , while the genetic digance of the firg hybridized
generation (Hunan and Ningxia) and their parentsis under 0. 310; but the genetic digance between woles from Heilongiang and
volesfrom Hunan and Ningxia is 0. 619, 0. 633 reectively. In brief , the volesfrom these three different regons are dl rorreven
in heredity , but volesfrom Hunan and Ningxia are smilar in chronoome numbers, biochemica stes, and gerome RAFD mark

ers The wolesfrom Ningkia and Hunan may hybrid , while the volesfrom Heilongiangcan' t hybrid with the voles from the other
two regons The heredity of wolesfrom Heilongiang is quite different from volesd the other two regons, Thusits gpecies postion
shoud be guded further.
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(25 24 1) 1
, 3 100p | 3 nol /L , i1m ,
— (M. f. calamorum) - 20 2 h; 14 000 r/min 20 mn
(M. f. fortis) [ 1 (M. f. pa- , 1m 70% , 14 000 r/min
liceus) , 3 , 5mn ; 10 15 min;
G 20001 TE Foectronic Genesys 2
RAPD DNA , 50 ngul,
3 - 20
1 : 10 , Sangon ,
1
1.1 1 RAFD
( ) Table 1 Primers used to andyze the gerome RAFD of
Micratus fortis from three regons
.' ( ) ( ) © -3
Number Pimer (5" - 3')
P18 TCACGATGCA
, . s GGACTGGAGT
_ s12 CCTTGACGCA
' S17 AGGGAACGAG
%5 GATGACCQC
1.2 G 80 ACTTCGOCAC
121 S143 CCAGATGCAC
5 9
6] PCR DNA: RAPD
1.2.2 251, 2.5 x 10 , 2.5ul
30 ’ 25 mmol /L Mgd, , 14 | 2.5 mol/L dNTP, 1up 110
, mol /L , 241 DNA , 0.4ul Tag , 15.6M1
’ , ' H.O DNA Biometra RAFD
( ) 40 : 9%
1.3 200 s, 94 1 mn, 35
: 1mn, 72 2 min, 72
14 , , 4 10000 r/min 5mn 15% ( 0.5pg/m
40 min, : 11 ) 1h (50V, 100 mA) , Taron UV -
-3 - 2000 ds
4 -6 -8 -9 - 10 (P Nei
 F=
2N
@B/T14927 - 94" N +N, *100%, N Xy
1.4 RAPD , N« N, X 'y RAFD
DNA 0.5cm
300 | , 55 (D)
14 000 r/min 5min, 300u | ,D=1-F;
(25 24 1), , 10 min; (UPGVIA)
14 000 r/min 5min, , 3000 | ,
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G 2n= 42,
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1 ()
Fg 1 Karyotype o Micratus fortis (Mae)
A. Volesfrom Hunan; B. Volesfrom Ningda; C.
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Table 2 Gonparion o chronoome G bands of Micratus fortis
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Fig2 Biochemica Marker o Microtus fortis (field voles) 3
A J -3 -4 -6 Fg 3 Garomic random anplified DNA polynorphism of
-8 " i Microtus fortis from three regions
: WKY SHR W C57 BALB/c 12
;3 4 ) 6 A: Sl7; B: 0; C: $5; 1 6 7

;a b c s d
Fom A to J was AKP, Es- 3, Es- 4, Es- 6, Es- 8, Es- 9, Es-
10, CAT, Hbb, THf , repectivdy. WKY, SHR, Wig, C57, BALB/c
are the grainsdf control ; 1 - 2 Volesfrom Hunan; 3 - 4 Volesfrom
Ningda; 5 - 6 Voles from Helongiang; a b ¢ s d are the
bands of biochemica stes

11 ; 12 16 ; Marker: 100 bp, 250 bp, 500
bp, 750 bp, 1000 bp, 2000 bp. A: PRimer S17; B: Pimer
SB0; C: Pimer $5; 1- 6 M. fortis From Heilongiang; 7 - 11 M.
fortis from Ningda; 12- 16 M. fortis from Hunan
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2.3 DNA DNA
2.3.1 3 RAFD : RAFD 0.244
A SI2 SI7 HH5 B0 Sl43 6 (0.143 0.353) , 0.226 (0.161 0.294) ,
5 5 6 0.541 (0.357 0.692) ( 3);
DNA 2 10 0.367,
2 9 1 7 , 200 0.619
1810bp 200 1770 bp 150 2 200 bp ( 0.633 ( 4) UPGVIA
3 DNA 32 , ( 4
36 31 36 14 22
3 RAPD 4 RAPD
Table 4 Genetic digance of Micratus fortis from three different regons
Table 3  Geromic RAPD fragments and individua genetic
digance of Micratus fortis from three regons
SJeciesorign Ningda Heilongiang
DNA
Reg'on Totd numbers of Individua genalc Hunan 0.367 0.619
DNA fragments di gance o
Hunan B.6 0. 244 Ningda 0.633
Ningda 33.4 0.226 Heilongiang
Heilongiang 16.7 0.541
| | 1 |
] | i )
0.75 0.50 0.25 0.00
W M Fortis from Hunan
l THEB M Fortis from Ningxia
BWITH, M Fortis from Heilongjiang
4
Fg. 4 Dendrogram by cluger andyssd Micratus fortis from three regions
2.3.2 RAFD P18 4
18 (<) (9) , 0.175
( 3 1 Flad4 2 0.240, , 0.212
Fib5 , 3 Flc5 ) RAFD , 0.277 , 29.6 33.0,
2 8 130 0.305 0.387 ( 5
2 500 bp ( 5, Sl7 S5 S0
5 DNA
Table 5 Geromic DNA fragments and genetic digance of parent and off pring of Microtus fortis
DNA Genetic digance
Indivi dua Numbers of DNA fragments Parent & Fla Flb Flc
Parent ¢ 15 0.210 0.277 0.212 0.268
Parent & 13 0.312 0.29% 0.330
Fla 22.8 0.175 0. 387 0.308
Flb 10.8 0.182 0.315
Flc 14.2 0.240
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31 ( Microtus fortis)

, 7
, (M. f. fortis Blchner , 1889)
(M. f. calamorum Thomas, 1902)
(M. f. fujianenss Hong, 1981) 3 ,

» 1] 2]
" (M. f. pdliceus Thomas, 1911) ,
" (M. f. ddlichodephalus Mori , 1930) ,
5 : 9]
M. f. peliceus (Microtus maxi mow-
iczii)
[6] [10]
) K=2N
=2X=52=6M+4 M+4ST+36 T+ XY (M. T)
2N=52=6 (M) +4 (M) +2 (ST) +38 (T) +
2 (XX) ¢ (XY)

3
DNA )
2N=52, ,
1 1 X
, 2N =42, X
10 ,
4 : 2
3
3 RAPD
5
Fg.5 Geromic random arrplified DNA polynmorphism of parents DNA
and children Microtus fortis ’
A: Si7; B: $80; C: 5; 1 (92),2 !
(¢),3 6 Fla, 7 11 Flb, 12 16 Flc , 0. 367,
A: Primer SI7; B: Pimer S80; C: Primer 65; , 0.619
1Pwert (¢), 2 Paent (&), 3-6Fla, 7- 11 Flb, 12- 16 0.633,
Flc
’
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