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Abstract: In order to investigate the infection and genotypes of Giardia from different wildlife in Cheng-
du zoo, a total of 146 fresh fecal samples were collected and their genome DNA extracted. The g-giar-
din, tpi and gdh genes were amplified by nested-PCR and the product were sequenced followed by phylo-
genetic analysis. As a result, two persian fallows (CDZOO1 and CDZOO4), a deer (CDZOO2), a tor-
toise (CDZOO3), a raccoon (CDZOO5), a meerkat (CDZOO6) were infected with Giardia. Multilocus
genotypes (MLGs) identified assemblages AI-1 in CDZOO1 and CDZ0O03; CDZ002 was infected with as-
semblage A in both g-giardin and tpi loci; CDZOO4 was confirmed as assemblage A at the tpi locus;
CDZOO5 and CDZOO6 were identified as assemblage D at the g-giardin locus while assemblage A based
on the tpi locus.
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B4 M (Giardia spp. ) » — R N & LB B A4
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O3 A FE R R T E M R TR B R I AT O R R R
11 TETRAT & T R R BE N RITHIEIE”. B
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P Hd CoD 3 P A 3 2R G KB sh s 3 A
E F.G 43l 3= 22 YL A8 15 2h 4 A BL 3h iy L w145 28
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SR AT DL 3 — A A B 2 A S

T

SR I T 2 Ak B L R (prgiardin, tpi, gdh) Y
MLG ¥E 30 T 8155 56 B A 43 28 TR ALt 42
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Tab.1 Primers, annealing temperature and expected product length for the identification of Giardia
B DAL A GiEZ 2]l IR KR B Tt =
F1: AAGCCCGACGACCTCACCCGCAGTGC
R1:GAGGCCGCCCTGGATCTTCGAGACGAC
freiardin F2.GAACGAGATCGAGGTCCG B Sttbe
R2.CTCGACGAGCTTCGTGTT
F1: AAATIATGCCTGCTCGTCG
R1:CAAACCTTITCCGCAAACC
P F2.CCCTTCATCGGIGGTAACTT S0 530bp
R2.GTGGCCACCACICCCGTGCC
F1:GAGGTCATGCGCTTCTGCCA
R1:CGTCCACTGGAGCCTCACGGA
gdh F2:ATGACCGAGCTCCAGAGGCACGT PE R 530k
R2.CCCTCGGCCACGAACTTGAG
EFlLRRE—E LIS R RRE—ETWESIY: F2 om0 —F LiFsl¥ R2 RRH _ETHFE5Y
R2 BBHYEBEFRHFLEIVEERARER
Tab. 2 List of wildlife positive for Giardia in the present study
RIS By
% e
Bgiardin tpi gdh  MLG B-giardin tpi gdh
CDZ0O01 Wl Al Al Al Al-1 KR051222 KR051228 KR051233
CDZ0O02 JEE E NS NS ND KR051223 NG NG
CDZ0O03 f, Al Al Al AT-1 KR051224 KR051229 KR051234
CDZOO4 1 e A A NS ND KR051225 KR051230 NG
CDZOO05 156 RE D A NS ND KR051226 KR051231 NG
CDZ0O06 MEE D A NS ND KR051227 KR051232 NG
T NS R A T SR S 8 s ND £oR TSR NG #R BB RS
EU769212-C
EU769210-B

100[ EU189361-E

59

CDZOO2-this study
EU769220-F
AY072724-A3
AY072723-A2
CDZOO3-this study

61

CDZOO1-this study
94

99 EU726988A1

DQ650649-A6
88 CDZOO4this study

EU769221-G

A
0.005

A1
Fig. 1

H KJ027418D
| CDZOO5-thisstudy
100101 7006-this study

% % & feiardin & B 4 2 %3 CAH
The phylogenetic tree based on p-giardin gene of the Giardia
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ASRAPBL AT H I AR A Y5y gdh B4 T
RGEM (S U 345 R F W] CDZOO1 F1 CDZO03
5 AL B4 TR —4 32, AL AL,

99

DQ650648-A
CDZOO5-this study
CDZOO0O4-this study

61 CDZOOG6-this study
28 90r EU041754-A3
GQ329677-A4
EU781000-A5
U57897-A2

CDZOO1-this study
JX845440-A1

6% KF891304E

AB569402F

EU781005C

-

AB569407D

|
0.02

A 2

KC441076-B

%%k tpi AR g A sk

Fig. 2 The phylogenetic tree based on tpi gene of the Giardia
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EF507634-D

AY178756-B

84

AY178741-E

94

EU637582-A6
EU362969-A5

EF507642-A1

CDZOO1-this study

CDZOO3-this study

57| EF507657-A4
EU278608-A3

97T Av178737-A2

98

EF507597-F
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A
0.01

A 3

AY178746-G
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Fig. 3 The phylogenetic tree based on gdh gene of the Giardia



%14

FH, F: REDIDBEFEDIDRTE RS EEAR S RER 189

LR KT prgiardin, tpi, gdh #4814 £ S5 9 1k
REAT %1, CDZOO1 Fit CDZOO3 L MLG 43 % 3k 4
Eoh ATF1 F #I. CDZOO02 5 CDZOO4 3 A #,
CDZOO05 il CDZOO6 7E f-giardin fi7 £ K D &l i
1E tpi 7 5 A A,

4 7 i

ABEFERT 146 3 F i CBLEE 76 Fhsh P 47 T
A UKL, 45 R R BHPERE S 6 Oy R R
4. 11%) R I ADE = Fl ST 47 s 3 o9 AL 3R A7 Xt
PHAEFE ShE 3 AN SE BB 5 40 il 54T T PCR 973,
g5 kB CDZOO5 (JE #8) Fil CDZOO6 (4 B 15 1
Brglardin {7 543 # Sk D AL, 7F tpi S E N A
Y, 4 W48 AR R [R) 36 A AN — 20 ST, AN
ANEHRBHAE ZmEN A BRI ZEANE L
BEAE RS C.D B, 78 A [ JE A A4
A5 B IOR — BRI A 4R . Caccio M7
HFIH PCR ¥ 1 Bgiardin, tpi, gdh, rDNA &
JHETE 28 BRONTR BT B Lo B R Y 43 BUE L 45 2R
RIS MRITBSRTE prgiardin {7 51 43 B 245 5 R H A
SN AT R EE BUOR A TR s Traub 5 R EE T L
PRIE 5 25 B4 B bR 7E SSU-rDNA 2 D # 5 C
AT efl-a 7 S A0 K B &L, 55 Ah— bk A U5 BT 45
B BE H165 3£ F SSU-rDNA 4> %l % D #l, 1
efl-a JEPR 43 B0 A B, KRR BTEE U5 B MR AE tpi
Flefl-a 7 554350 °A A1 fn B &Y, 25 R —3%. 78
ARSI 25 Horp, CDZOOS5 (P B&) Al CDZOO06 (41
1) 5 BIRRAE Bgiardin A1 tpi JE R 5 20 8 45 SR
AN —FE AT RE A H TR G B e TR 8 WU 45 2R Y I
PRI PT BE S e AR RN 4 R B E B T A2 B AR LB B i s
Pery Y EOK B0 BE R [ TGy T B8 dupy Rk
HAb BB, 53 b, 3 W Fh 3 1) AT REAS B 2 2R
R D W R KA . SR, AL 2 A
CASH) 7] DL B 43 78 22 S pEE0 =00 e s 3 45 21
45 7% FATTFH B A Fk PR ATE 5% B 3 sl 35 PR A A A
G32E AT BB 23 LA, SR AN AR M

AHEFE R B MLG 3245 5 % B CDZOO1
W RE VR B At ol AT-1 B, 53X 5 Caccio 20 iy 3R
i —3L. Trout UV RIE T — H R R TIH
AR, SRR T2 5. AT K I s e B
S, IF HoR BLH MLG B A 5 CDZ003 #) g
55555 58 A AR R) L 3X A AT R R X A 3l ) A BA%
e | B, B BT A Y 0 B I R SE A HE T K
A KV )75 G, 1 7K LA 28 A B, AT 3l ) A 3 ik

BN Z 5 G R IR, B 32K IR TS QL A L B A
J5 AL P RE 5k £ B AR L O 4 T | AR Rl A Y
S5 R LAFE W BT A U A SR AR A BHT Sl ) el
HP A= sy B SR A L T AR A F LR
P T L IR 51 305 18 3R B A sh i 06 R D)L TR
X SR 5 ) 2 e 7 A B A R A T . R E
GRGE T 2R R SR B A S e A PR R
JHR 2l 4y b ) 57 3 22 M AR S Yy . i L R 3R B A )
Py A Xk 7 A0 A A S A1 R e R IR R A
KL I T R e B A LR AR b
SR BTER A B PN BEAT IS 2 AL B L AR T R4
IR K PR BT 2R Hep B | RS R AR s 4 Bl o BE 2 Y
S A 2l L 2N SR B L 5 R B A U ) 4
S PR MR A BN — T T I 56 X Pl 5 B A B
F8 ] 7 A LRI (A B ) — Ty 1 1 A e K R T
VB B 3 O NI05i Xo K 558 2 L A G .

AT FEAE PG R DX I U o B8 TG PCR £ 4G
DT R Sl el B A sl Ay BT AR SR R AT o 1
Ol s RIS SR T S0 7R 2 5 B DR G o B MILG ik 25 5
G R R B A A S PR R L S i s iy e oh B A
Sy e B U DR L TORE B A 2 1R AT R 2
GORE BUE B B A S Y IR RBTER NFR
LN A B BB RA I T AR L.
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