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(1 TP WO BB S A, 79T 8116025 2. (P EB 2B LS FA MBI, T 810008;

3. AR KSR ERE, M

730070 )

HE  ETUORAK coxl R FIN TR &M XFRZE , Bk H . Bk 3 B R R ELaY 20 43 BER 25
gl CRRERE) ) B ah AT o % MR L Sk o B o 7RI 34T 1 700 bp 1< B A oG B 17 A8 S
find, H 1 AKRAEE AR, IR 9 AR, IR 255 A0 IR 48 1L 03k W dx ot B U R U
T ARk d B BRI T WoR, FRE R AR R (G EE  BO, MR SRR E . KA L
B ARl ) A SR B RO AL S R BGE , b A0 R Y A R B T A 2 AR, D
BXAT R v p o X T R AR R 2 — . PR R R OGRS b Bon, A A A L R i A E
(Xiao et al. , 2005) Ay REFEALL HI g0 B LR SHIR S5 1, 30 5 00 A (9 F 52 45 1 By S8 ol ok 2 e 2
R BUEEARGT A B, /s A 3R Bk 2 e % 0l MU O A et

FEEE  AEEEREG; TR ol ERXA

P Bk #) %% ( Echinococcosis ) N FR £ 1 %5
( Hydatid disease) , & JlERKJE Echinococcus spp.
ZREFEAMB YR —REEN ., BA )7
WLAT AR B N B BB A A Ui . e 2 I e
fii, WERRHEZRITHEN™E (FERSE,
2000; Moro et al. , 2009) . BiERJE % b0 &5
FohM. M. IMEFERREKSY, B E TN
Jgr, ARt Hp R 4 S ATk 2 T 3 b i e
Friddy, SRR gkl (BRERY)) oA T b g
F, FEENME, AT FETEE. . K%
b, 5| A AL A R g, T A N AR
i, L W AR Bk R o R X /) TR R FL
Y RBERE, SHRMEXFHYLRED, 2
JBR W 24 b B AR B AR O A 7R A T A
(&84, 2001),

T P e I R A ——— 7 e T R
A4y, TR 4 500 m LA b, R B
EEMATHIX (TR, 2000) & RCR X
— X AR/, EAERMIFR R, &R R
o n] LI A £ B i ER 2 . E. maultilocularis 144
IR ER 2% . E. shiquicus H) 9 [A] 15 = ( Xiao et

W R H B 2011-04-20
e JEMH . FigapiRmE (2010-2-742)
= 38 M

al. , 2006) , W@ #N, BORE AT R
STEEMBATER (H T8, 2008), [HEx
b DX 6 7R i B SR HEA T RER 2k U AIE S, AT DL —
M X7 5 4 A T B oo D R A s 14 B 4 AT A
{EHAEERN ST R, AT RREFBEREMEZL
ik HOAIIG I 3 B m ot AR BR % URE A, DAZRORE
& coxl ( Cytochrome ¢ oxidase subunit 1) K:[H K
bric, XFHSEFT YRS E RS A b, BN
WFta RMAE T o

1 #REFE

1.1 ##$

1.1 sEb e 5L 2006 ~2009 45, 3% H Jefifi i
M #% £ ( Chengduo, CD ), 5 H ( Dari,
DR) . #il (Maqgin, MQ) bR %, MU
kA (350 BRAE R IR SR i S e ) o )
P R R E SRS (B —M—
), TR T 95% TR

1.1.2 S5t 8 DNA $2HGLH & ( DNeasy
tissue kit; Qiagen, Germany), Ex-Taq B ( Ex-
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Japan ), PCR ¥
( Biometra ), il /7 {% % = % ABI 3730 DNA
Analysis System ( Applied Biosystems, USA), H
AFERE 2 M\ b9 A TS

1.2 SRWH*

1.2.1 DNA 230 DIHGwmAE412, JH DNA $2
WO & 423 DNA BRi (DS i R ) 76 & st L f
PR k8, IR IE DNA fRECE, T f
HA T DNA R, Fr LR BUE B 505) -

1.2.2 FRid2EE A PCR P ¥ 507 . 5%
fik ( Xiao et al., 2005) (4 75 % ik 4T coxl
(mtDNA) #4355/ PCR 35 . PCR )i : X
N SAAFLR 50 pl, N7 200 mmol/L dNTPs, £
%514 0.2 mmol/L, 1 U Ex-Taq Jif & 1 pL. DNA
B A&, I iF 51 ¥ F. 5'-AGAGAAAAT
TGTGGAGTTACTGCT-3', F #if 5| ¥ R. 5'-
ATTACTAATCAACTTAGACTTACA-3', A1 3 &
K. 95C 8 min; 95°C 30 s, 55C 30 s, 72C
45 s, %35 NEFR, 72°C FEH 10 min, P4
WH % E A T HEAT IR

1.2.3 DNA P3RBT st Z Btk ot W )F
ZE W] Clustal X ( Thompson et al. , 1997) #R {4
BN S B0 B AT R R HE R, OF 9N AL
X, L DNASP v5 ( DNA Sequence Polymorphism;
Librado et al. , 2009) #4511 ¥ 51 4 5L S A7
B, I R R R B R R

1.2.4 ZBERF /M. M GenBank H T 4K
Zli B 8 NEHFF Y coxl FEEIFH, 4351 HK:
E. granulosus ( NC 008075 ). E.
(AF346403) . E. canadensis (NC _011121) , E.
ortleppi  ( NC 011122 ), E.
(NC 000928) . E. shiquicus ( AB159136) ., E.
NC 009461 )., E. vogeli
(NC _009462) , YO R fy 700 bp FF5, A4y
S FR LT 2 T AT R R R 2 2% LA TR T TR
VB, FEKERXEMNEKXMNAIE
( Maximum Parsimony) g K LA H: ( Maximum

Taq; Takara Biomedicals,

equinus

multilocularis

oligarthrus (

Likelihood) 7 PAUP % 4.0b10 %k {4 ( Swofford,
2002) ik fr. dm K 298 i if TBR ( Tree
bisection-reconnection) 3¢ # 5 35 19 )5 & X 8 R
( Heuristic search ) #F 47 & & L S8 & a8 5
“Fast” stepwise-addition 5 248 2 . # 8 f
SRBS I, St fE Modeltest 3.07 ( Posada et al. ,
1998) Lt BT A 7 5 F 47 B B ik, DL Akaike
Information Criterion ( AIC) {5¥CHAEHR, 14 i
TR AN M GE it SR R PR G S B
{EREHEFT 1 000 ¥X Bootstrap (246K 5e ., B RS
BEAF,  LARR BR 28 Bt 9 0F 4k J® Bl Taenia solium
(NC _004022) fEHRHPARE,

1.2.5 sifeafify M fh B M 2% 4r v . i T A F
RPTARAR AR (WTFX), MERH
X3 BESERAEARTHINEAGELMEL
(Xiao et al. , 2005) ZRJAERAEEFR, RATKH
MEGA 4. 0 B fF i+ 5 H P 2 (8] 49 Kimura 2P #
B, JEHE ML 6 UPGMA B XM, R, XM
TCS 1.2 ¥4 (Clement et al. , 2000) , LT iy
%113k (Statistical parsimony) 4374055 1R B
BEA (Shiqu, SQ; ABI59136) 1N 45 #4514
Z I P4 K F

2 #FR

2.1 BERERMEESEESS

2 FF AL R, AR 2448 5] 700 bp K [ 9 7]
M3, Frikigm 20 &F50 b, T &R E
F—R—EOHEHHA, 51 FFHER T D
kg, R REERA. REHE BibR
ik BB 9. 6, 5 KIFF. 1E 20 KIFFI
WL B 17 SR, H 1L ASRRAE
B R ME 9 B8 (HI-H9), BE L
f& # GenBank ( Accession No. HQI31665-
HQ131673) ., 3 /> iy [X 5 43% 78U 24 )30 1382 1% 22 FE 1
Bl ngk 1 pros, Hob, 3 A4 X ] f s R &
BEVE RN PR 2 <ihH <30, M RE

#1 BEERRPARRKEREFERFGHNEESHEESWT

Tab.1 Haplotype distribution and genetic diversity of Echinococcus shiquicus from plateau pika
T AR (MR LR e e R
Site Haplotype ( frequency ) HD 5. D. ND =S. D.
FR % Chengduo H1 (5), H2 (1), H3 (1), H4 (1), H5 (1) 0.722 £0. 159 0.00437 +0.00140
ik H Dari HI (2), H5 (2), H6 (1) 0.800 =0. 164 0.00286 =0. 00079
HLiG Maqin H1 (1), H7 (2), H8 (2), H9 (1) 0.867 +0.129 0.00562 +0. 00097
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FEVER RN Jik H < RZ < Hil .
2.2 YMETE

AL AT B, AP R O AT
MECREMNARMFICRRE (MH2E1-~8
AoE), Ko HS 56 RMFEIMNE 165
2. BRELAEEAHMREN R, AR
85 S HRGE A A R BRER G dUF 5] (AB159136)
H8
A HY
H4
H7
H3
H6
H2
HI
H5

E.shiguicus

100

SIa

;

53

E.multilocularis

E.granulosus

7 E.ortleppi

y

100 E.canadensis

E.equinus

E.oligarthrus

E.vogeli

Tsolium

R R R R, WERHEYS E. granulosus

E. equinus, E. canadensis, E. ortleppi, E.

multilocularis ) 43 % % ¥ ( Bootstrap i) W
53% , Modeltest 43 # i 75, HKY + 1+ G #1515
Fif Al B RMREMSIE R ERE SEK
AR A, I, 7 R 5 A
7 FMOBRERZ R L RN 100% (1),

H8

HY

H4

H7

H3

H6

H2

HI

100 54 H5

E.shiquicus

68

il

y

E.vogeli
E.oligarthrus

52— E.multilocularis

51 E.granulosus
| o8 E.ortleppi

E.canadensis

Llequinus

T.solium

B BETARFSE PO A RES (HI-H9) F0Eh & 3 00 ek g 8 A 15 500 # 1 i
TR (A) R LR (B)

Fig. 1 Maximum parsimony tree ( A) and maximum likelihood tree (B) based on the nine

haplotypes ( HI-H9) in this study and other reported Echinococcus species
AR E (T, solium, NC _004022) {ER4HF
T, solium (NC _004022) was taken as the oulgroup

2.3 BEEHAMBRERNSE

18 A% B B R SR RO HT B, R FIGA H R RF
AL SR B, TR0 A E -5 A 3 AR 9 5
fEREs i (L2, B2), BHEMNELRS
Prias, BT SRs A A K 22w A R B AR

F2 MAMERARBEKGERMBEN
Kimura 2P iS{E 35 5
Tab.2 Kimura 2P genetic distance among four

Echinococcus shiquicus populations

20 CD DR MQ
S0 - 0. 0024 0. 00192 0. 00294
CDh 0. 00592 - 0. 00103 0. 00148
DR 0.00373 0. 00364 - 0. 00159
MQ 0. 00792 0. 00519 0. 00532 -

e SQ: £71E Shiqu; CD; F£ % Chengduo; DR 5 H Dari; MQ.
Hh Maging T =1 9 ¥{E, =7/ R ifER Below diagonal, the

mean; above diagonal, 5. E.

LLHT ool JE i 4E gk g5 4 (| 3), Hdik
Hi) HS 5 B i i 09 & 1 Bl R & & 7 51
(AB159136) ¥&E G A i,

4| cD

DR
l SQ
MQ

1 i L

0.0030 0.0025 0.0020 0.0015 0.0010 0.005 0.0000

B2 T Kimura 2P i {2 FE B H) UPGMA B KA
Fig. 2 UPGMA cluster tree based on

Kimura 2P genetic distance
* *
3 itig

REGKRBEY, RUFEIEER 9 45
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Fig. 3 The statistical parsimony networks

of E. shiquicus haplotypes

R 8 J 1 A SRR e Jar Bl e 2 RS
M DR SCHE R, 7 R UL T A G A 3
WAl Mustela altaica, £ FE M. eversmanni., M
M Vulpes ferrilata ., M Canis lupis, ¥E & Ursus
arctos 35 UL J 8 4y A B ¥ 5 36 00 & B Aquila
chrysaetos, K Buteo hemilasius, 3% # Falco
cherrug S5 LA i JR B R AW 0 3 EE B YR IR
(Smith et al. , 1999) . B K =l Bl G 2k 4 )
BREE HUE AT F AL B A1 T & W&, 5 x
i# J B R iX — 1R A Bl Wy AT R 2% R 2R M E B
AEER . AU R R Rl 2 A 20
03 R 25 s AR AR IR T SR, T E A A A
Wy ppE e A B4+ (Nakao et al. , 2010), [H I
H 7 7 ok e Bt B S 1 SRy R 25 1 /) v [ 1 32060 A
AfE R fa T AN, SRT,  HRTAR WA A R g
N B A ] B 5 X AP R R B [ . BT
B (Xiao et al. , 2005) , 33 [7] I 1 35 R %
WHZTUINGR XS 33X — Py b ) 1 figE, LA X %% ok HC ml BE
A B 5 5 T

WG ZHAER T R, B IR 2 2 HE
P T HALPIAFIRE . HAh, 5% PR AR 2Ky
g, BibETHRERMMmA (L2, B2),
A, FRIL CMiHEE Rk A R AR
B) TREEFHSFEARMN ZRBLZ —.
Nakao % (2010) LA coxl FH Ffrid, KM A
0%l 04 PR BUE B ARGS 4, JRARILIA N, T
HAFE (FE R AR AEI) 8 B g R R 5,
DT 3 BT AE HE I 9 A S K 0% ol R A 0 ¢
BEo T ATH) A RS R R o Bos, HI U
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Molecular Identification and Genetic Variations of Echinococcus

in Plateau Pika from Eastern and Southern Qinghai, China

MA Jun-Ying' LIN Gong-Hua® WANG Hu'®' WU Xian-Hong' JIA Ning'"
(1. Qinghai Institute for Endemic Disease Prevention and Control, Qinghai 811602, China;
2. Key Laboratory of Adaptation and Evolution of Plateau Biota, Northwest Institute of Plateau Biology,
Chinese Academy of Sciences, Qinghai 810008 , China;

3. College of Veterinary Medicine, Gansu Agriculture University, Lanzhou 730070, Gansu, China)

Abstract Based on mitochondrial cox] gene, we analyzed the taxonomic status and genetic variations of 20 Echinococcus
samples in plateau pika from Chengduo (CD), Dari ( DR) and Maqgin (MQ) in eastern and southern Qinghai, China. From
the sequenced 700 bp sequences, we detected 17 variable sites, in which 11 were parsimony informative sites. We identified
nine haplotypes, all of which were E. shiguicus based on maximum parsimony and maximum likelihood analyses. CD and
DR had a closer relationship than among other populations, while MQ had a far phylogenetic relationship from CD, DR and
Shiqu (SQ, where E. shiquicus was first reported ) ; moreover, MQ had higher genetic diversities than CD and DR,
suggesting that M(Q) might be one of the origins in the eastern and southern Qlinghai region. The statistical parsimony networks
of E. shiquicus haplotypes showed a star-like expansion from a main founder haplotype, which was different from the former
study showing a divergent network, indicating that the E. shiquicus might have a more complex historic genetic variation
process than expected.

Key words Echinococcus shiguicus; Molecular identification; Genetic variation; Haplotype network
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