22 3 Val.22, No.3

2002 8 Acta Theridogica Sinica Aug. , 2002
( , , 100080)
DNA (RAFD) , Shanron
Ne , 1998 1999
; 1999 1998
) Ford
; ) ; ) ; DNA
1 Q346; Q958 DA : 1000 - 1050 (2002) 03 - 0187 - 14
[1]
: DNA 21
[3 4]

[5]

, Cadle - Hardy - Weinberg

[2]

[6 8] [2]
8 Nidsen (Salmo salar) 76
o cuon M , ,
(39730090) ; (KCX2 - 1- 03,
KSCX2 - SN - 103)
: 2001- 03- 12; : 2001- 11- 28
* E- mal : zhangzb @anda. ioz. ac. cn
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1982 1994 ( Cervus daphus) 13
, Ford
( |
) , Ford ,
— ( Cricetulus triton) ,
, Ford Ford ,
1
1.1
[15] 5 , ’
(C. t. triton) (C. t. fuscipes) (C. t. cdlinus)
(C. t. incanus) (C. t. canws) ,
6 40.0g ,40.1 80.0g ,80.1 120.0g |
, 120.1 160.0 g ] , 160. 1 200.0g 11 , 200.1 g
(el , 3 8 , 1 3 ,
2 2 9 10 ™ ,
1998 , (locd population) ; 1999
, , 5 ,
1998 4 , 7 , 10 12
(116. 34E, 39.25N) ,
2 3km , 200 300 , 3 7d,
, 40 60
1998 209 60 45 5
s 57 , 73 , I 59 , vV 20 91 ,
118 , DNA
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1999 9 20 10 5 (E115°51 , N39°6)
(N40°14 |, E116°5) (N3°25 | E116°34)
(N38°14 , E115°9) (N3#47 , E114°6) 5
, 2 3 km , 200 300
, 3d, 13 25 25 18 11 92 [ I 1| I AV
50, 27,6,9 ; 51 42
1.2
1.2.1 DNA [0.4 nmol/L Nad , 10 mnol/L TrisHA (pH8.0) , 2
mol/L EDTA (pH8.0) , 1% DS, 20ug/m  RNA ], K, 6 mol/L Nad
( Nadl ), : , TE ddH,O Tag PCR
, ONTP Promega RNase
(BB) Sgma , DNA A DNA/EoRI + Hindlll
A DNA , GBQO TAE (0.04 mol /L Tris-
, 0.001 nol/LEDTA) ,
1.2.2 Operon
DNA (RAPD) , PAGE
1.2.3 ( ) TQ - 16C
( ) Q -901 (
) 9600 PCR ( PE ) FPHC3HD PCR ( Techne
) ( ) 2219 Multitenp Il (LKB ) 3000 Xi
( Bio- Rad ) DYY33B ( ) DU7400
(BECKMAN ) Eage Bpe- I ( Srategene ) WV
- VI ( )
1.3 DNA
1.3.1 DNA Sdah - 1) 50 g
( ) 1.5 m Bppendorf , 400U | DNA
, 10 15s 2) 8u 1 20 mg/m K ( 4004 g/
m) , , 55 65 2h 3 3000 | 6 nol /L Nad
30s, 10000xg 30 min, 4)
, , -20 1h, 10 000 x g 15 min, 5)
70 % , TE DNA
RNA , DNA , 260 nm 280 nm ,
Ao /Azo 1.75 1.80, DNA 500 700 ng/mg, PCR
1.3.2 DNA 1) DNA Beckman DU7400 260
nm 280 nm , DNA , 5 DNA
2) RAPD - PCR Perkin Bmer DNA Thermd Cycler 9600 PCR ,
1.4%
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DNA - 70
1.4 DNA (RAPD)
1.4.1 81 Operon 7 ,
1
7 Teble 1  Sequencesdf saven arbitrary primers used in this gudy
Operon Primer Sequence
, (1 5 OPAO4 5 - AATCGGATG- 3
OPAD9 5 - GIGATCGCAG- 3
DNA PCR OPA18 5 - AGGTGACCGT- 3
, 5 OFBO5 5 - TGCQUOCTTC- 3
’ OPH14 5 - ACCAGGITGG- 3
ORM06 5 - CTGGQCAACT- 3
RAPD 1998 ) OPY04 5 - GACTGAATG- 3
6 ( OFB05)
1.4.2 RAFD Williams el
2541, 10 mmol/L Tris- HA (pH8.3) , 50 mnol/L KA, 2.0 mmol /L
Mgd, ; 0.001 % ( RAFD kit 10 ); 4
dNTP (dATP dCTP dGIP dTTP) 100 nol /L ; 15 ng; DNA 30 ng;
Taq 1.25U; PCR PE 9600 RAFD
A (C 5 min, 40 M ,1mn; 36 ,1
mn; 72 , 2mn 72 10 mn PCR 4
0.05% 1.4% ., ADNA/E®R | + Hind Il
50V, 3 h, 5
RAFD , ,
1.5
1.5.1 RAPD
; ; 1,
0 Nei 1 ghannon (0l
1.52 0.99
0.99 (2l
Kongkiatngam RAFD (2
RAPD , Hardy - Weinberg , RAPD
.1
, Nei Shanron
1.5.3 Nd Nei'* (Hy) (Hs)
(Dsr) :
Hr = Hs +Dgr
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Hs= 1-Js= 1- (z\]i) /S
S . Js JIs = (33) /S,3i = (Ixi) /n,
Ji i y Xik i k » N

Hr=1-J;=1- (ZXkZ) /n

, It , Jr = (zxkz) /n, X = > Wi Xik , W i
(Ywi =1)
Dsr= HrHs Dsr= (Y YDy) /S
D= @+ [2- 35, Jyoo j : i)
= > XX« (Gsr) (Dsr)
(Hr)
Gsr = Dgr/Hy
1.5.4 Shanmon H =- >pilogp: , pi i )
RAFD , H H
Hop  He  Heop , He Heop/He
' (Hs3 - HPOP) /Hs: Shanron
: RAFD Lenontin™!
Shanron King ™  Shanron
DNA Chamer : RAFD
Kongkiatngam '™ RAFD
. Shanron ) pi
RAFD i
1.5.5 Nei'®! :
D= -logg] D=-In(l)
=3/ G dy) oy Jy Jay ixy iy dw
jx:zxizvjxyzxiyi; Xi Vi X Yy i Nei
(1978) ,
1.5.6 , Kongiatngam 1!
, Nei Shanron

SPSS For Windows Verson8. 0
Chi - Sguare F sher

[25]

MEGA (Molecular Bvolutionary Genetics Andlyss)
(Urweighted Pair Goup Method With Arithmetic Mean , UPGVIA)
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2

2.1 1998

21.1

1998 4 , ,
mn )

2 L
81.4%,
(P = 0.467)

83.7% ,

2 Shanron Nei

Nei

Table 2  The polymorphic loci , Shanmon index and Nei index detected with Sx primers

for different gender populaionsof Cricetul us triton

Index Ferdle

Mde

. 837
Polymorphic loci 0.83

Shanon
Shanrnon index
Nei
Nei index

7.779+2.820

0.273+0.053

0.814

7.439+2.418

0. 266 + 0. 052

Kongkiatngam '
Shanron Nei
7.439 + 2.418,

96.4 %,

Nei , 0.273 + 0.053,
0.032 + 0.009,
(96. 8 %) (

Nei

3

3 Shannon

Table 3 Partitioning of the genetic diversty between and within gender populations of

triton with Sx primers calculated by Shanron index and Nel index

7.779 + 2.820 (
3.6% (

Shanron

2,
3

0.266 *= 0.052
3.2%

Cricgtulus

Index "He ? Heop % Hrop/ Hsp

* (Hsp- Hrop) /Hsp

Shanmon
Shanron index
Nel
Nei index

7.891+2.677 7.609 + 2. 585 0.964 £0.011

0.278 £0.050 0.270+£0.050 0. 968 + 0. 009

0.036 £0.011

0.032 +0.009

Note: 1: Gertic diversty of totd population; 2: Genetic divergty within populaion; 3: Ratio of genetic diversty within popu-

lation; 4: Ratio of genetic diversty among populations
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2.1.2 , 4

Nei Shannon

4 Shannon Nei
Table 4 Rolymorphic loci , Shannon index and Nei index detected with sx primers for four age populaions
o Cricgtulus triton (Numbers in brackets are the proportion of polynorphic loci)

Index Age gowp Age gowp Age gowp Age gowp
Rolymorphic lod 0.782 0.724 0.724 0.713
Shanron
Shanron index 7.759 +£2.934 6.643 £2.077 6.996 + 1. 847 7.366 £3.747
Ne“ 0.276 £ 0. 047 0.240 £0.060 0.255+0.045 0. 258 + 0. 082
Nei index
7 4 Shanmon
< < 1 1
( 3 Shanron
90.9% 9.1%,
, ( 5
Nei Ne
< < < Nei
0.077, 7.7% , (92.3%)
( 5
5 Shannon Nei

Table 5 Patitioning of the genetic diversty between and within-four age groups calculaed by Shanron’ sindex and Nel index

Primer ! Hep % Hrop % Hrop/ Hp * (Hsp- Hrop) /Hsp
Sharon
891 + 2. 191 +2. . 909 + 0. . 091 + 0.
n Index 7.891 £ 2.677 7.191+2.521 0.909 £0.016 0.091+£0.016
Nei
e.l 0.276 £0.047 0. 257 £ 0. 050 0.923+0.018 0.077£0.018
Nei Index

Note: 1: Gentic diversty of tota population; 2: Genetic diversty within population; 3: Ratio of genetic diversty within popula
tion; 4: Ratio of genetic diversty anong popuaions
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2.1.3
Nei (el ( 6
1) 0.0082 0.0237 ,
(0.008 2) , (0.0237) UPG
MA , : (1
6 Nei
Table 6 Matrix of genetic digance o four age groupsof C. triton calcuaed by Ne index
Age gowp Age gowp Age gowp Age growp
Age gowp 0
0.0136 0
Age gowp
0.0194 0. 0082 0
Age gowp
0.0188 0. 0232 0. 0237 0
Age gowp
I
Age group |
T &4l
Age group [[
I #241)
Age group [
V&AL
Age group IV
1 UPGVIA
Fg 1 UPGVA dendrograms dof the genetic relaionships among age groups o Cricetulus triton populaions
2.2 1999
2.2.1 , )
, Nel Shanron
7 , (93.7 %) (91.3%) , ,
(P =0.798)
Kongkiatngam (2 ,
Shanron Shanron
8.216 + 1.489, 7.651+ 2.036 ( 7),
93.6 %, 6.4% ( 8, 1998
Nei Nel ,
0.332 £ 0.064, 0.301 £+ 0.084 ( 7),
0.058+ 0.039 ( 8), 5.8% ,
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(94.2 %)
7 Shannon
Table 7 Genetic divergty of different gender of Cricetulus triton populations calculated
by the polyrmorphic loci , Shanmon index and Nel index
Index Fende Mde
Rolymomic lodi 0.937 0.913
Shanron
. 2. X +1.
Shanron index 7.651+2.036 8.216+1.489
N 0.301+0.084 0.332+0.064
Ne index ’ e ) e
2.2.2 ., 5
: 4 :
Nei Shanron
8 Shannon
Table 8 Partitioning of the genetic diversty between and within gender populations of
Cricetulus triton with seven primers calcuaed by Shanron index
Index He % Heop % Hrop/ Hsp * (Hsp- Hrop) /Hsp
Shanron
. +1 . +1 . +0. . +0.
Sanron index 8.492 +1.755 7.933 £1.609 0.936 £0.041 0.064 £0.041
Nei
ef. 0. 336 £ 0. 065 0.317 +£0.068 0.952+0.039 0.058 £0. 039
Ne index

Note: 1: Gertic diversty of tota population; 2: Genetic diverdty within population; 3: Ratio of genetic diversty within popua
tion; 4: Ratio of genetic diverdty anong populations

7 ; ,
, 4
< < < ( 9 , (P= 0.000) ,
(P = 0.000) , ( P=0.000) ( P=0.000)
Shanron , ,
, < < <
, 74.8 %
25.2%, , ( 10
Nei :
(0.324) 9, : < < < Nei
0.239, 23.9%
, (76.1 %) ( 10
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9

Table 9 Polymorphic loci , Shanron index and Nei index detected with seven primersfor four age goups o Cricetul us triton

Index Age gowp
Age goLp Age gowp Age groLp Age group
0.937 0.875 0. 560 0.571
Rolynmorphic loci
Shanron
. 7.407 £2.039 7.765+1.702 5.097 +1. 908 4.555 + 2. 602
Shanrnon i ndex
Nei
. 0.324 +0.062 0.314+0.073 0.217 £0.097 0.183+0.113
Nel_index
10 Shannon Nei

Table 10 Genetic differentiation anong four age groups of  Cricetul us triton calculated by Shannon index and Nei index

Primer " Hgp 2 Heop % Hrop/ Hsp * (Hsp- Hrop) /Hsp
Shanron
L 492+ 1.7 . +1. 7 . 748 = 0. 092 . 252 + 0. 092
Shanon index 8. 49 55 6. 365 04 0. 748 0. 09 0.252 +0. 09
Nei
G- . 0. 336 £ 0. 065 0.259 +0. 076 0.761+0.083 0.239+0.083
Ne index

Note: 1: Gentic diversty of total population; 2: Genetic diversty within population; 3: Ratio of genetic diversty within popula
tion; 4: Retio o genetic diversty anong populations

2.2.3 1999
: Nei e ( 11)
0.0253 0.104 1 )
(0.025 3) (0.104 1) UPGVA
L L ( 2)
11 Nei
Table 11 Matrix of genetic digance o four age groups of Cricetul us triton caculated by Nei’ s index
| Age gowp | 1 Age gowp 111l Age gowp 111 IV Age gowp IV
| Age gow | 0
Il Age gowp |1 0. 0253 0
1 Age growp 11 0.0564 0.0516 0
\Y Age gow IV 0.0814 0.0583 0.1041 0
3
1998 1999 ,
; ; 1999
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1998
14l
Age group
I %4
Age group [
J— 0 41
Age group [f]
IV &4l
Age group [V
2 UPGVA
Fg 2 UPGVA dendrograms o the genetic relationships anmong age groups of
geographic popuaions of  Cricetul us triton
L 2 1
[5]
RAFD Shanron Nei
) Ford
, 1999 1998
1 , 1998
1997 , , ) )
, 1999
RAFD , , RAFD
DNA ’ ’
, [26 37] . RAPD
[38 40] RAFD
, RAFD
1 FCR 1
Mg’ dNTP G+C Taq DNA PCR
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RAFD , RAFPD
RAFD [20]
Kongkiangam 2 Shanron
Nei , Kongkiatngam (2
Kongki-
angam = , Shanron
Nei
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GENETIC DIVERSITY OF SEX AND AGE GROUP OF
CRICETULUS TRITON POPU ATION

WANG Yongging ZHANG zhibin - XU Laixiang
(State Key Laboratory o Integrated Pest Management in Agriculture, Institute & Zodlogy ,
the Chinese Academy d Sdences, Bdjing , 100080)

Abgract: The genetic diverstiesof sex populations and age group populations of the Retlike hamster ( Cricetul us tri-

ton) populaions in 1998 and 1999 were dudied by udng randomly anplified polynomphic DNA (RAFD) method
through the polymerase chain reaction (PCR) . The proportion of polynmorphic loci , Shannon index and Ne' s Index
were used to describe the populaion genetic diversty. It was disoovered that the genetic differentiation between mde
and female group populaionswas rdaively smdl , while it was grester among four age group populaions; the genetic
d gance increased with increase of age gep ; the genetic diversty of juvenile group population was higher than that of
older age group populations; the genetic differentiation and difference of autumn population in 1999 were nore gppar

ent than that of 4 seaon populationsin 1998. The genetic differentiation among age group populations supported the
view that genetic gructure experienced change even under the sdlection in micretime scae. The higher genetic diver

sty in juvenile age group population supported the Ford hypothes s that the new born anima swere geneticdly divers

fied, ome with better qudities, and ome with lower ones. However , under naturd sdection, the individuas with
lower genetic qudities were diminated. Thus, the juveniles with lower genetic quaitieswould be dissppeared due to
the increase in natura selection pressures, while the genetic diversties of adult or old individud s were gradudly re

duced.

Key words: Rat-like hamster ( Cricgtulus triton) ; CGenetic diversty ; Populaion dynamic; Genetic disance; Eoor

logca adaptation; Randomly amplified polymorphic DNA (RAFD)
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