a4 3 8 & 50 16 2005 8

( ,
310029; , 610081; 610082;
628109. * , E-mail: sgfang@mail.hz.zj.cn)
SRY ,
, ( ) ) 124 ,
37 (22 15 ). , ()
50%~90%, 77%,
;C) 15 , 5 ,
;) 4 5
, ;) 4 ( ) ,
, ; () 17
b 3 b b
(Ailuropoda melanoleuca) ,
[ui]
, ) (ESU) (MU)E=Z,
@3 5 ) , , 6
2 , 2 3 8
, 1200~3500 m ,
3]
6 Bl 20 80 , ,
1000 ™ , Bl
1975 13 35
, 6444 km’ 15000 km?, o
70% 60% ,
[3]1
9 , , Fst
10~13

Fst

1738 www.scichina.com


mailto:sgfang@mail.hz.zj.cn

50 16

2005 8

i I

H4=17). , Fst - -
S Fst
, [El}
91
DNA ,
[18] [19.20]
DNA ) ,
DNA , ,
DNA 21,22
DNA ,
[18]
, DNA
DNA, 23
[24]
251
SRY ,
1
() . 104°36'

www.scichina.com

~104°53’,
1998
3500 m

5 500 m
oz
124 ( 1
50g

DNA

2 2
( ) DNA
5 min, s
r/min 10 min,
30%
[24],

Eppendorf ,
20 min. R

/
DNA.

>

[24.26]
( ) DNA

(CTCCACCT);
[28]. DNA

[27].
() PCR

DNA

AF461117). ,
S1, 5-TGA AGC GAC CCA

32°32'~32°41’,

1150~3864 m.
6~7 1150~
).
10%
9
5
4000 r/min
7000
1.5 mL
261
DNA ,
gp2000
ki s
SRY
291
(GenBank

1

TGA ACG CA-3'; S2,

5'-CGG GTA TTT CTC TCT GTG CA-3'. PCR

143 bp. , N
(N1, 5'-GCG GAT
GCG AGA CAG CAC CA-3';

eurotrophin-4
CCA TGG GGG TGA
N2, 5'-GCG AAT TCG

GCC CGA CCA GTC CG-3)3%  PCR
, PCR 412 bp.
2 10

4 6 ) .10
PCR . PCR

1739



V. SV | 50 16 2005 8
[30]. PCR , 9
, 3 ,
PCR , ,
DNA 372 PCR .
PCR , (Holten LaminAir, S
PCR MIN)
() DNA 2
, A ,
DNA Quantity-One 2.1
(Biorad, version 4.2.1) DNA 124 37 ( D.
, . 2~7 DNA
, DNA A , 2 2
. 2 DNA ,
2 (D = 2Nap/(No + Np)DBEL. ( 2),
DNA . ,
, , DNA ,
, , DNA 2.0~
, 24.0 kb , 36.00 + 0.78.
, 2 21.2 kb,
6.9Kkb( 1).
, , 2.2
, 412 bp ,
; PCR ( 3,
DNA ) PCR 412 bp , 143 bp
B2, gp2000
4.82>107*8, ( 3. DNA ,
) PCR . ,37
- , , 6~21
12 , SRY , 37
, 15 22
, SmartDraw ( 3).
(Version 6.2) 37 ,
666 ,
B3 36.00 + 0.78,
: 36(D = Nap/36). 666
(D) 55 mm; (2) ( 4,
10 mm; (3) 15%  90%.
35 mm. , ,
, 9
, , 37 , 9
1740 www.scichina.com



irrgtue it

(R R AR

WHEDM

CF-I) 3

10

31,34 37)

2p2000

www.scichina.com

-«

-
-
L]
-
-
-
-t
-
-
-

ter

it

(A-B-D-E, C-F

>

1y
T
(N}

iney

it

ot
1!
Lean
b

remiint
e o n
ey

ta

npn
120 3
us 1

(¥ UURANSEIIE B

B St LITIIIL £}

mn

1SN 121 1 R

i1y e

i oy - WU INEN
| - NEUESIIE

T o ¥+ JINEARRYI
ISR POE 1111111008

=
x=:
-8

LRI I
[IRN3N ANt
(Mg atn
regsnen

1

RivD |}
weeny

i {]

Heret 1
se i at
taan I v
mwerm

i
1§M1 pravpienin

wnyu

SO 131 ittt

Jit113 61

oy tagI 1 st

rift e
fTrsr st ey g

LI~ X R
1

a8 o 3~ BENE XN

MOREREE BINE 14 21

NI E K 1!Ds LAt

f
| 31 & BEINE

-+ « - BEq]

45 67 891011121314151617 181920212223242526272829303132 33343536 37

™A
37

(AB-C, DE-F, CF-G, CF-H
G-H-1))

1,6, 10, 14, 15, 21, 22,

>

10

80% ,

DNA

/

/ ; -
50%~90%  25%~84%(
77%,
(4,
37 , 15
(1

)5,

6.5~7.5
, (
6 26 :(2)23 31
15,21,22,27 28
7,9, 10, 14, 16, 20, 26, 34

5),

13
37

19.5

4).

‘()1

6.5

1741

;3
;(4) 3,5,



8

16 2005

50

i

55|

S0}

451

A
-
-
O e
B i
L S
AT
B ittt

e
[Fawesvewenn. -

= i = ry = " =) w =
= o = - & n 7
EiE R

(LB 0.92)

:ih_?lh

{0.56)

2)

ﬂl.-ll

(28}

37

nimee iy

13

i

]

11g it
1481 4 aE 2}
t

_-:_;..:.-'H
: INSINITHE DR -

123456789

DNA

=0.05

D

©
+
O+
o o
6
he)
/Ao
B
I”O+
jenfNts]
s X
©
O O
@ g
=
:
OF
s3]
X
e
a
2
O
1
OF
m
X
Q 0
-~ <

E

A,B,C,D

12 C

6 7 8 910 11

3_45

2

M

bp
500—

E

26

18 19 20 21 22 2324 25

M 13 14 15 16 17

100—

100 —
500—

21

M 26 27 28 29 30 31 32 33 34 35 36 37 B

500—

100—

® G

. 1~37,

SRY

); B,

. 143 412 bp
Neurotrophin-4

37

PCR

; ()
13,29
2.3

32

v

1~37

1~37

37

6),

www.scichina.com

1742



50 16 2005 8 4% & H#K
N :
\L\. — .._.'/-_--\ . A 'I
; \ L
Lt :J'- y s l‘_ .
P
;
7
1
. )
o/ £
i B
‘" ;
_ BRASHEFR
I
LY
i _@
i
\-,.._
7
,.T_ e -
6
1~37 1 1~37 . s
6 15 4 L7
(5-22, 31-22, 31-23 21-26) s 4,7,8,9,18, 19 29 (5 6).
5 , 8 7 9 s 2
M
, ) (
5 6). :
, 3
) s 1) , A
; 9 , DNA B3
> DNA . S
: : ’ , 124
(6. 3.5.7, DNA ,
9, 16, 20, 27 28 s 11, ,
12, 17, 18, 19, 26, 33, 35 36 1999 10 ~2000 1
( ). 7 9 s 3 ,
28 ) . 38 ( 2004 ).
3-5, 20-16, 27-28 ( 124 37 S
), 6,21 23 ) 3
1743

www.scichina.com



a4 3 8 & 50 16 2005 8

, 96%
B3 411 +
484 mB4, , DNA
900 m,
DNA gp2000
(2.18> 107927, , DNA
80%~90%  ( 4). , 37
51%,
(50%)3¢1
1978
400 km?, Bl
5 >
4 5 ,
, 17
, , 8 (
) , 7
, 6 , 37
3 , , ,
1987
45 B3 , ,
1999 38 (
1744

2004 ). ,
, (Budorcas taxicolor tibetana)
1987
45 B 500
371
1000 ( , ), (38
) 25 ,
?
( :30325009)
( : G2000046906)

1 Li Z, Kemf E. Wanted Alive! Giant Pandas in the Wild. A WWF
Species Status Report. WWF International, Gland, Switzerland,
2001

2 Schaller G B, Hu J, Pan W, et al. The Giant Pandas of Wolong.
Chicago: University of Chicago Press, 1985

3 . . : ,2001

4 Johnson K, Schaller G, Hu J. Responses of giant panda to a bam-
boo die-off. Natl Geogr Res, 1988, 4: 161~177

5 Alves M J, Coelho H, Collares-Pereira M J, et al. Mitochondrial
DNA variation in the highly endangered cyprinid fish Anaecypris
hispanica: Importance for conservation. Heredity, 2001, 87:
463~473[DOI]

6 Hedrick P W, Parker K M, Lee R N. Using microsatellite and
MHC variation to identify species, ESUs, and MUs in the endan-
gered Sonoran topminnow. Mol Ecol, 2001, 10: 1399~1412[DOI]

7  Frankham R, Ballou J D, Briscoe D A. Introduction to Conserva-
tion Genetics. New York: Cambridge University Press, 2002

8 Wan Q H, Fang S G, Wu H, et al. Genetic differentiation and sub-
species development of the giant panda as revealed by DNA fin-
gerprinting. Electrophoresis, 2003, 24: 1353~1359[DOI]

9 Wan Q H, Wu H, Fujihara T, et al. Which genetic marker for which
conservation genetic issue? Electrophoresis, 2004, 25: 2165~

2176[DOI

10  Barber P H. Patterns of gene flow and population genetic structure

www.scichina.com


http://dx.doi.org/10.1046/j.1365-2540.2001.00929.x
http://dx.doi.org/10.1046/j.1365-294X.2001.01289.x
http://dx.doi.org/10.1002/elps.200390174
http://dx.doi.org/10.1002/elps.200305922

50 16 2005 8 4% & H#K

20

21

22

in the canyon treefrog, Hyla arenicolor (Cope). Mol Ecol, 1999, 8:
563~576[DOI]

Walton C, Handley J M, Tun-Lin W, et al. Population structure and
population history of anopheles dirus mosquitoes in Southeast
Asia. Mol Biol Evol, 2000, 17: 962~974

Stenson A G, Malhotra A, Thorpe R S. Population differentiation
and nuclear gene flow in the Dominican anole (Anolis oculatus).
Mol Ecol, 2002, 11: 1679~1688[DOI]

Chauvet S, van der Velde M, Imbert, E, et al. Past and current
gene flow in the selfing, wind-dispersed species Mycelis muralis
in western Europe. Mol Ecol, 2004, 13: 1391~1407[DOI]

Orell M, Lahti K, Koivula K, et al. Immigration and gene flow in a
northern willow tit (Parus montanus) population. J Evol Biol,
1999, 12: 283~295[DOI]

Ramirez M G, Haakonsen K E. Gene flow among habitat patches
on a fragmented landscape in the spider Argiope trifasciata (Ara-
neae: Araneidae). Heredity, 1999, 83: 580~585[DOI]

Williams B L, Brawn J D, Paige K N. Landscape scale genetic ef-
fects of habitat fragmentation on a high gene flow species: Spey-
eria idalia (Nymphalidae). Mol Ecol, 2003, 12: 11~20[DOI]

David J A, Terence P H. Climate change, genotypic diversity and gene
flow in reef-building corals. Ecol Letters, 2004, 7: 273~278[DOI]
Creel S, Spong C, Sands J L, et al. Population size estimation in
Yellowstone wolves with error-prone noninvasive microsatellite
genotypes. Mol Ecol, 2003, 12: 2003~2009[DOI]

Prugnolle F, Meests T, Durand P, et al. Sex-specific genetic struc-
ture in Schistosomamansoni: Evolutionary and epidemiological
implications. Mol Ecol, 2002, 11: 1231~1238[DOI]

Goossens B, Chikhi L, Jalil M F, et al. Patterns of genetic diversity
and migration in increasingly fragmented and declining orang-utan
(Pongo pygmaeus). Mol Ecol, 2005, 14: 441~456[DOI]

Nsubuga A M, Robbins M M, Roeder A D, et al. Factors affecting
the amount of genomic DNA extracted from ape faeces and the
identification of an improved sample storage method. Mol Ecol,
2004, 13: 2089~2094[DOI]

Roeder A D, Archer F I, Poinar H N, et al. A novel method for
collection and preservation of faeces for genetic studies. Mol Ecol

Notes, 2004, 4: 761~764[DOI

www.scichina.com

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Wan Q H, Fang S G, Chen G F, et al. Use of oligonucleotide fin-
gerprinting and faecal DNA in identifying the distribution of Chi-
nese tiger (Panthera tigris amoyensis Hilzheimer). Biodivers
Conserv, 2003, 12: 1641~1648[DOI]

Fang S G, Wan Q H, Fujihara N. Formalin removal from archival
tissue by critical point drying. Biotechniques, 2002, 33: 604~611
Loucks C J, Lii Z, Dinerstein E, et al. The giant pandas of the
Qinling Mountains, China: A case study in designing conservation
landscapes for elevational migrants. Conserv Biol, 2003, 17:
558~565[DOI]

Sambrook J, Fritsch E F, Maniatis T. Molecular Cloning: A Labo-
ratory Manual. New York: Cold Spring Harbor Laboratory Press,
1989.

Fang S G, Wan Q H, Fujihara N. A new oligonucleotide probe of
the giant panda. Mol Ecol Notes, 2002, 2: 352~355[DOI]

Schifer R, Zischler H, Birsner U, et al. Optimized oligonucleotide
probe for DNA fingerprinting. Electrophoresis, 1988, 9: 369~
374[DOI]

Nagai K. Molecular evolution of Sry and Sox gene. Gene, 2001,
270: 161~169[DOI]

Rao G, Fang S G, Fujihara T, et al. Expression of biologically ac-
tive Neurotrophin-4 of giant panda in Escherichia coli. Acta
Theriologica Sinica, 2004, 24: 13~18

Lynch M. The similarity index and DNA fingerprinting. Mol Biol
Evol, 1990, 7: 478~484

Peacock M M, Smith A T. Nonrandom mating in pikas Ochotona
princeps: Evidence for inbreeding between individuals of inter-

mediate relatedness. Mol Ecol, 1997, 6: 801~811[DOI

, 1990.
,2001.
Battifora H. Effect of fixatives and fixation times on the tissues.
Am J Clin Pathol, 1991, 96: 144~145
Lynch M. Estimation of relatedness by DNA fingerprinting. Mol
Biol Evol, 1988, 5: 584~599

5 > >

, 1989, 9:262~268

(2005-05-26 ,2005-07-14 )

1745


http://dx.doi.org/10.1046/j.1365-294x.1999.00594.x
http://dx.doi.org/10.1046/j.1365-294X.2002.01564.x
http://dx.doi.org/10.1111/j.1365-294X.2004.02166.x
http://dx.doi.org/10.1046/j.1420-9101.1999.00030.x
http://dx.doi.org/10.1038/sj.hdy.6885630
http://dx.doi.org/10.1046/j.1365-294X.2003.01700.x
http://dx.doi.org/10.1111/j.1461-0248.2004.00585.x
http://dx.doi.org/10.1046/j.1365-294X.2003.01868.x
http://dx.doi.org/10.1046/j.1365-294X.2002.01518.x
http://dx.doi.org/10.1111/j.1365-294X.2004.02421.x
http://dx.doi.org/10.1111/j.1365-294X.2004.02207.x
http://dx.doi.org/10.1111/j.1471-8286.2004.00737.x
http://dx.doi.org/10.1023/A:1023693613608
http://dx.doi.org/10.1046/j.1523-1739.2003.01494.x
http://dx.doi.org/10.1046/j.1471-8286.2002.00245.x
http://dx.doi.org/10.1002/elps.1150090804
http://dx.doi.org/10.1016/S0378-1119(01)00479-6
http://dx.doi.org/10.1046/j.1365-294X.1997.00249.x

	唐家河自然保护区大熊猫的家庭网络: 当代基因流评估
	万秋红①  方盛国①*  李建国②  张黎明③  欧维富④  鲜方海④  陈万里④
	关键词  大熊猫  指纹技术  家庭关系  近亲繁殖  扩散模式



