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Detection of Echinococcus granulosus infection in dogs

on the mitochondrial ND6 gene by Copro-PCR assay
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Abstract: In order to evaluate the infection of Echinococcus granulosus in dogs in the echinococcosis epidemic areas, we ex-
tracted DNA from canine faeces using the Qiagen DNeasy Powersoil kit and screened the whole mitochondrial ND6 gene as a
target gene from the complete mitochondrial genomes of E.granulosus for detection and genotyping of E.granulosus. The re-
sults showed that the specificity of the PCR assay was very high, only the E.granulosus could be successfully amplified. And
the analytical sensitivity was 4 pg of DNA. Moreover, the assay could amplify the target gene in faeces of the 13th day as early
as possible when the dogs were infected with about 50 000 protoscoleces. In addition, in 40 faeces which were from echinococ-
cosis epidemic areas, 6 samples provided specific DNA fragments using the Copro-PCR assay. The sequence data showed that 6
samples were identified as G1 genotype, which were the same as the sequencing results and the nucleotide sequence analysis of
the part of the mitochondrial cytochrome C oxidase subunit 1 (COX1) gene-a good candidate in the genotyping of E.granulo-
sus. The Copro-PCR assay developed in this study has high specificity and sensitivity and could be used to detect E.granulosus
latent infection in dogs. In addition, the PCR-positive production also could be used for genotyping and population genetic struc-
ture analysis of E.granulosus via the nucleotide sequence analysis.
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10 000 g B .[» MB Spin Filter 1 min, 3 /M0 ¥ 5
MB Spin filter 3] 2 mL Collection Tube H, R & j#
% Solution C5 5 %3 14) fil A 100 pL Solution C6
N EJEMR G, IR 10 000 g B 30 s;15) F £
Spin Filter, It B I 4 45 " 69 DNA 7] 57 B gF 47
PCR Wi HEF G AF T —20 CH&H .

1.3.2 51¥i&iT X GenBank Chttps://www.nc-
bi.nlm. nih. gov/) 1 40 %7 ik Bk 26 . G1-G10 B £k ki
A4 L R 20 P R AT O T, B 8 1 AT 1S ND6 42 2k
A ORSF X DL &l sl . LSy Al
5“TTTCGTGCTGTAGATGGT-3", FiiF 5|4 A2.
5'-CACAGATTTCAAAGGGTT-3", ¥" ¥ A Bt N
558 bp., COX1 JE [ R Bt J¥ 41 (366 bp) ¥ ¥ 51 4,
22 M OC Ck (14 #4730k, BlESI 9 IB3.5'-
TTTTTTGGGCATCCTGAGGTTTAT-3', FiiF5l
¥ JB4. 5. 5 -TAAAGAAAGAACATAAT-
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Uk Bk 4k 18 d W ND6 2 [H 1) PCR

P RA AT AT A2, XS ER A A TR YL
R iy T ARAS 1Y) 20 7 ER 2% o AR (18 B ih 3 )
FEHL DNA JE4 34 T 58 8 (1) ND6 JE ], & K/
5 U SE BAAE A, ELARAT I . B M X BT AT ]
(B D

M 1 2 3

bp
2000

1000
750
500

250
100

M: DL2000 DNA 4-Fbrifis 1. H A& DNA; 2. FHEXT ;3.
I 1 Xof L

1 RAmRERZE R ARk ND6 EE ) PCR # 1
Fig.1 ND6 PCR amplification from DNA samples ob-

tained from the E.granulosus
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Fig.2 Specificity test of the ND6 gene
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Ji A 6 By KRFEFEM S PCR FHE . H ND6 3 [H K& . I .
N . : ~ i b Fig.4 PCR amplification of ND6 gene in faeces samples
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Fig.5a ND6 PCR amplification of 6 positive canine faeces DNA
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Fig.5b COX1 PCR amplification of 6 positive canine faeces DNA
M: DL2000 DNA 53 FHbrifE; 1 FHPEXS I8 2-6. GOIRAFSR R 2 DNAG7-11: 237 4 R FE DNA;12-13: DI 4% 01
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Fig.5c ND6 gene’s amplifying results of the control group of clinical canine faeces by PCR
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ZEPLIE ELISA K M 2% f 50 5 47, 5% 5 Pk AT s ak
97 Yoo AR LA By 32 B B 0 R, 1 R
Yol R B fE 100 KLU R, K R A
2996115200 IR AR I TE A R 2R R JE A I Y R A
Z A AT g2 B Y 52 SRR L B UL, S B D
ELISA ¥ & I 25 S o] 6e o B30 & A9 MR BH 4
LAMP £ AR fir 75 3 A f 50, S0y PRk, 7= 4y A ] (e
LB SRR 2P H Bst DNA B4 i (1935 1 JL-F
AN B AT 1) B ) (R PR SRR
DEMERNGER S PR ZE LR R EBH
PET S BT LAMP 3L HL UK B 2 55041 IR 5
BN R S M 3G 0 7 AR S A TG ko 3 PR
MHEAT I 0 B0 AT . 59 A 1k LSRR )7 3 K
FEHIAE 300 bp AR, X 5| ) 2R B ey, 20 18 th &
I T P EERE SR R I AR

B 2EAE 5 TR (R A7 H 28 05 v R g U5 i i
Ve R JFL 9 T A 358 12 40 Jot AT LA SR VR 1 A AR L L
o A7 A R Y 20 A B 2 SRR A AU D i 2
ERP AT $2HCE] H 9 5L 5, B 38 PCR A%
A 32 W )R T A Bl e Y R AR . A L TR
Jir 2 A N A A 28 A7 4 I 7 2% . PCR A v B A R
R ME L BBURS L RE S AR A T SE R IR A A DL X
Sy R B S E S H Bretagne 5V R IE
J PCR 45 A& MWK 2 DNA th k6 I 22 5 i 5k 4%
TG Z 5 R TE R S BR 2k He 5P rh 75 3
Pz R . Dinkel 2805 5 ] 825 PCR A ) 5 %6f
LR 4 12S rRNA FBL (373 bp) #E4T T
NS 4 A o1 IR Ut T (T A0 2 82 e i
11 Fp Al 2% RO AR R S 1S R S 100%
Abbasi 25 X%} H b5 8 & ¥ 41 (EgG1l Hae 11D (133
bp) # 47 T PCR 448 , H AU B AR &7 A It ] Az )
Aoy, (IR S M 2 (A B 4 A K A
gl LA gl A S it B A A R Y 133 bp
DNA ® & F3)7 . Stefania Z5£5% %f 40 07 fif 3k 4% dy
G1 ¥kHY 12S rDNA H Bt (255 bp) #47 PCR $" 4%,
TR 38 B X — 4> SO 4 A6 DU (] B X 240 A7 g sk 4%
MG Ah 5 PR AR B 14 P R 1 ,
5 JARR PR 0 B 1S AR R ER 2 AL G1 AL, K U
SERTCARBATE . A, Dinkel 25570 34 M3 8 41 k7 8 5k
Zi it G1 BRZRKIIK 128 rRNA FEHFF (254 bp) ik
TSI, S5 T 25 AN [6] J& AR K 2 HuAS )
PRIAL (3L 16 A, R R AR T8 10020, ) B 0k 2
Wik F 0. 25 pg B9 DNA & &, {HiE, DL I PCR £
DU A AF 5 v, T R FH ) A 5 DR ) S s R B T
s AL (5 BA R A EAE N 4 F e trid

AT L AT E WS T — FpFEfE PCR Jy
T T[] B % 200 7 R sk % L AT R I R 3 DR 4y R
8. EFRE RN N FFAE 0 S5 Bk 40ROk 25
AN BeH LR 2 B BER 2% Hy L & kA 4 ok Ik
AR L TR SR R R A AL R IR R
Gy Ah R R AR UL R B AR, AR
SEEG Ay LA b 8 Bl AR AR BUiEAT T PCR K , 25
F2 A B AR BBk 2% e AR5 R T 1E Y ST B0
AT LB G B B R R R A S R
B A AN (T 48 Ny P N D g I LA E U
PRl 422 1L 5 7 % (273 ng~2 pg) . 45 B L WIBEH DNA
VR B 1) T R AIG S I 5 2 I A O T U 5 1 B
ik 2 4 pg Ja BATEA T A 58 2T R X g & Wiz 07
EEA RN R, Alsabi %558 80 SR F] du g
TEHE ZEPUE ELISA ¥ (26 PCR ¥ L 109 PCR
AT 22 B R 2% B AN [R] B 0T 30 AT R DU e ¢
INHTE R Y 2 d~29 I, 26415 ELISA
G0 9% f U 32 = A% PCR % i SO . (1R
FEARBFFE M RN TG 2 50 000 HJE Sk By i,
AN FEE PCRIAETEIRYLG 5 13 d fln] AR &
PouE s H AR 3R B Re % AR 2 W R A
LR 2% R0 YL 1 L 3 FH T AR 2R B BR 2% Uk
P ARIBHEAT 2 W

H AT RS mtDNA P AR 2 a4
BLBER 25 104 S 10 AN AN TE A LR B (G1~G10),
Horp R RAARIE ] COX1(366 bp) HE K A B 22 i
ML 3 Ry k2 — . ARBEgE . AR ND6
F R AR R 40 A ok BR 2% LAY B R FEEAT T &
L2320, G0 45 B 5 COX 38 PR B &5 3 58 4 —
N G AL, Z5RRUIRATTY R Y ND6 42 3k
B 7 81 ASAURT LAAE R 4 712 Wi b id i 47 PCR £
DU, 7 HL A AT AR Ry 4 s A bR k20 e Bk 2% B
HEAT E— A5 ) 5 PR 0 R R B 3ok 4% 4540 4 T

FEE PCR A IV B K (0 i (H ZE 08 rpr A
Z AL A e B R 3 00 B M B A X
KU, [ B AL PCR G &5 S 2 2 AR K g, 8
RBEFH 0.4% ~0.6% (wt/vol) 1 BSA W[ 42 & Taq
BT A T M R K 3 40 4 R0 4 £ L 3 5R PCR
P B B L R IR ATT7E PCR AR R HmA 0.4 %
BSA, W i #2755 T PCR Jz b 45 5 i e

4 %

AR I ST — i R T Ok ND6 S A
R R S e A R K 2 LA S PCR J7 ik, BAAR
e B R S M R R B L O R 808 7 S e R A0 R et A
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