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Population H istory D ynam ics of Plateau Zokor (Eospalax bailey i)
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Abstract The populaton dynan ics of the entire distribution area and four geograph ical populatbns of plateau zokor (Eos
palax baileyi) were sudied by sequencing the cytochme b gene The resulis showed that he popuhtion flictuated m ost
tan pestuously and the effectve popu latbon size appeared the highest and the lowestbeween O 33 and O 16 m illon yeas ago
(M a). The popu htion size retaned unviab le stabilization kvek between 0. 16 andQ 08M a In additbn the effectve pop-
ulation s ze presented a slov shrink ng w ithout sudden ncreases or decreases fran 0 08 M a to now. These findings all sug
gest that the Penultinate Glaciation nduced the sudden decreasing or fluctuation of the effective population size of this spe
cies Furthemorg popuhtion sze corresponding to stable levels happened during the nteiglacil stage whereas the Last

G laciatn only restricted the ncrease of effective popubtbn size nstead of resultng n population collapse or extnctbn
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1.1 DNA
187 ,
4 17 ( 1
2 ¢ , 95%
( , 2007) Sam brook
K- / (Joe& David 2001)
DNA
1.2 PCR

114724 (5'-C GAA GCT TGA TAT
GAA AAA CCA TCG TTG-3") H15917(5'-C GGA
ATT CCA TIT TTG GTT TAC AAG-3") ( Zhou et al,

2004) b( Cyt b)
30 U, 10mM TrisHCI (pH 8.0), 1.5
mM MgCh SOmM KC14  dNTP 150 mM, 2
0.3 mM, 0.4 HL DNA, U Taq
95°C S5mh 95¢C 40 §
53C 1min 72C 1.5min 31 ,

1
Table 1 The geographic origin altitude and samp ks of
plateau zokor(Eogpakbix bailky i)

) (E) (N) (m)

Popuhtion Sie NV ilhge Longiude Latitude Altiude Sanple
Zhenqin 97.24  33.35 4390 11
1 Xievu 97. 47 33.20° 4450 11
Q ingchuthe 96. 94  33.77° 4550 14
Bayan 102. 30°  36.19° 3230 16
Ashennu  102. 20°  36. 04° 2603 8
2 Donggou 102. 12°  36. 90° 340 11
X zhang 101. 68°  36.95° 3020 11
Bohang 101. 11°  36. 64° 3110 10
Quan ji 99.71°  37.17° 3230 14
3 Guan jio 98.877 37.1%8 3840 14
Babao 100. 2°  38.07° 3450
H ongxing 102. 2°  34.10° 3230
Axi 102. 89°  33.91° 3450 11
4 Tangk e 102. 53°  33.41° 3490 12
A zitan 103. 25°  34.75° 3160 10
Wamao 103. 06°  34.37° 3270 11

Sh enzang 103. 55°  34. 74 3020 6
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72C 7mhn PCR
( )
M egabase 1000 Autanated sequencer
1.3
1.3.1 DNA Chro-
mas Clustal X 1.8(Thanpson et al, 1997)
1.3.2 Cytb GenBank
8 Rhizanys sinensis  Cyt b
( 2), 8
(M onophy letic group), (2004)
M yospalacinae 5 ~ 12 (M illbn

years Myr)
(Time ofMost R ecent Canmon Ancestoy TM -
RCA) , Rhizan yinae

BEAST v. 1.4.7
(Drummond & Ranbaut 2007a)

BEAU ti

(M atkov chainM onte Carla M QM C ,
( Strict molecu lar clock model)
( Specntbn)
search) 100 ,
(effective sanple sizg ESS)
100 ( Cognato et al,
baui 2007a);
SRD06 ,
& Ranbaut 2007b)
burn-in 9%%
1.3.3
(Posada& Crandal] 1998)
(bestfitmodel) HKY+ G 4
:A=0.2988 C=0.2892 G=0.1072 T =
0.3048 Ganma 0. 453Q / (Ti/
Tv) = 10.9988 M IGRATE 2. 4.4( Beerli 2002)
( Bayesian mnference)
s : Fst Theta ,
, 1 , R ecorded steps
Increm ent 100Q 3 300 000
burm-in M GRATE 2. 4. 4
(Tme)  Theta
(M utaton rate/generaton)

2.434x10°°

(Auto optin ized

s ESS
2006 Drunmond & Ran-

TRACER v. 1.4(D ummond

M odeltest 3. 06

, Cytb
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( (1) )
1980) (Age) ; 0.3 (M illion years aga M a)
Theta Theta(0) = x X ( 1):0.33~0.25M34
(Ne) xH( ) Ne 2Myr
X ) Ne R
s X= x= 2 R ;:0.25~ 0.16 M a
DNA x= L Ne , 0.25M a ,
u 0.20M a , 0.18
2 ~0.16Ma “u” ; 0.16~ 0.08M a
, ,0.12Ma
2.1 Cytb , s
BEAST v. 1.4.7 , ;0.08Ma ,
Cytb 2. 43%% , 0.08
95% 1.35% ~ 3.493%%, M a ,
(Autocorrelaton tme) 1149. 511,
(ESS) 7830. 285 (2)
2 G enBank b , 4
Table 2 The species name and accession number of , ( 1)
Cytochraneb fran GenBank
4 (2
Chinese name Latin name Accession nunber , 0.33~0.25Ma 1
i o
Eopalax fontanierii AF326266 ’ 0.25Ma 5 2
Eopalx smithi EF530740 4 , ,
Eopalax rothschildi AF326268 , ,
Myospalax aspalax AF326272 . 3
Myopalas psikirus AF326271
Eopakhx nfescens AF326269 > 0.25~0.16Ma 1
Rhizanys sinen sis AF326274 . “ur” 2 3
2.2 , 0.16~ 0.08 M a 1
MIGRATE 2.4. 4( Beerli 2002) 4 )
(Bayesian inference) ) 1 4
3 ,
Age
0.082 Ma 0.16 Ma 0.25 Ma 0.33 Ma
Too_g:;l. 2465078
0.044 J\f\A 1643385 Ne
0.02-/\/\P ~ 821693
o0 0.002 0.004 0.006 0.008
Time [scaled by mutation rate / generation (DNA: per site, other: per locus)]
Fig 1 Population hisbry dynanic lhiough recent tine in all distrbuton area of plateau mkor ( Eospabix baikyi)

523



2010 29 5 Sichuan Joumal of Zoology Vol29 No5 2010
0 Age
1 0.82Ma 0.16Ma 0.25Ma 0.33Ma
0.004 - F —~ 164339
Ne1
0.002 - = 82169
i
0.000 4
0.000 0.002 0.004 0.008
62 "as man ssame ‘ ’ ' L)
0.008 4 - 328677
0.006 1 ~ 246508
Ne2
0.004 4 ~ 164339
0.002 1 /\—- 82169
0.000 e - 3 : R 2
0.000 0.002 0.004 . .008
93 AL LE) wecaca i LELEELE LT
0.020 4 ~ 821693
Ne3
0.010+ ~ 410846
0.000 +-  — T
0.000 .004 .008
e4 . mmaa. anaspenn . s -
0.030 =~ 1232539
0.020 ~ 821693
Ne4
0.010 ~ 410846
0.000 4 Fli 12E4
0.000 0.002 0.004 0.006 0.008
Time [scaled by mutation rate/generation (DNA:per site, other: per locus)]
2 4
Fig 2 Popuhtion hstory dynam ic through recenttme i fourdiverged populations
5 0.08M a ( 2),
) 1 2 )
, 1 s 3 0.30~ 0. 16
4 s Ma s ( 1);
, 0.16 Ma
(2003) S
3
, , (M aximun G laciation)
0.30Ma , ( Penultin ate G laciation) (Last
s 0.30~ 0.16Ma G laciatbn) ,
( 1) ( ,
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, 2003) R "
0. 15~ 0. 32M a( , 199Q , 1996 ,
, 1998) ) ( , 1998)
(0.30~ 0.28M a ) ( Bot
, tleneck E ffect),
R 0.08Ma
> > ( 1)
( , 2000), ( )
s ( 2) .
, 23 4 3
(D ( 1);
(0.28~0.22M a), ,
> R 12 3
:0.28Ma , , 4
; , , 3
0.33Ma ( , 1998) 0.25~ 3
, 2Myr 4
2 (1
(0.22~ 0. 16 M a), ,
4
5 . 2007.
, [J] ., 27(2): 130~ 137
( 1) . 1998
,0.13~ 0.08 M a , LAl
[M]. : 81~ 111
’ | ’ . . 2004,
( ’ [J]]. D , 34(9): 845~ 854
, 2003) , 0.08~0.02M a 2003,
) (7. . 25(1): 34~ &
. 1998
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