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Molecular identification and evolutionary analysis of
cysticercus derived from Ochotona curzoniae in Qinghai
Province

CHEN Ao', ZHANG Haining', LI Zhi', MENG Ru?, ZHANG Xueyong', FU Yong"

(1. Academy of Animal Science and Veterinary/Qinghai Key Laboratory of Animal Disease Pathogen Diagnosis and Green
Prevention Technology, Qinghai University, Xining 810016,China;
2. Xining Animal Disease Control Center, Xining 810003, China)

Abstract To identify the species of cysticercus derived from Ochotona curzoniae in Qinghai Province, the
cysticercus samples were observed under a somatic microscopy, the mitochondrial CO/ gene sequences of
cysticercus samples were amplified and sequenced, and the amplified products were compared. At the
same time, the phylogeny and differentiation time of the sequenced COI/ genes were analyzed by Igtree,
BEAST v2.6. 2 and other software. The results showed as follows: 1) The morphological characteristics of
the cysticercus were similar to those of Taeniidae cysticercus in the family Ceratopsidae. 2) The
sequencing results showed that the sequence was homologous to the gene sequence of Taenia

caixuepengiin GenBank (MT882036), with a sequence similarity of 98. 52%, indicating that the cysticercus
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belongs to Taenia caixuepngi. 3) The phylogenetic tree showed that T. pisiformis was closely related to T.
pisiformis, forming small branches between the two. 4) The differentiation time analysis showed that T.
caixuepengi and T. pisiformis differentiated at around 5. 79Mya (95% confidence interval, 3. 15-6. 87 Mya)
with a bootstrap value of 100%. In conclusion, the cysticercus derived from O. curzoniae in Qinghai
Province was identified as T. caixuepengi. Phylogenetic analysis and differentiation time analysis using the
mitochondrial CO/ gene of this cysticercus showed that this cysticercus was more closely related to T.
pisiformis. In this study, the identification and genetic evolution analysis were performed to provide

theoretical basis for the classification, identification and molecular epidemiological investigation of T.

2025 4F 45 30 %

caixuepengiin Qinghai province.

Keywords Ochotona curzoniae; Taenia caixuepengi; molecular identification; phylogeny
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COIKE X 26 M) R 58 & & FAr AL BT B 17 T 5
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1 FESHH

1.1 FE#M

2XEasy Tag PCR SuperMix, Trans2ZK DNA
Marker ¥ B 4t 50 4 X & A W HAR AR A |, 286
Y e 5] | 41 233 K 41 DNA 42 BUL 7 & (W9823) 1l
H RAR AR (AL 5D AR A W PCR YA W&
PCR 7= 4l 7 24 i A= T AE W) TR CR i) e dn A FR
VNI Y A= S N i Bl A ES 7S e e e
1.2 HZHEARNRE FEEWRKDNARR

TE T i R RO A IR N R Sie B R SR 9
A 0 B4 2R = 5 B9 (O, curzoniae) , T R
G W I T R B B R ) TN 7500 LB TR AT
B A 2 Y 2 B ddHLO 2 &2 sk I, IR B
B WL ZEIF 4 B AR A 2 P A5 R R R SR B Rt
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W12 W e e ) (i Fh 28 o FH5E 4 DNA 2 U
) G B B B ) KR I 4 DNA
1.3 £ HCOIEAMI EFF T HH

WR4E COIF A B it 519, 519 i A= TR T AR
(OB ARARER, BN F:
TTTTTTGGGCATCCTGAGGTTTAT; F i3l
P R: TAAAGAAAGAACATAATGAAAATG"

Hoy 88 R R AR Z41F . PCR SuperMix 12. 5 pl |
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JLRE %A A - 94 CHIAE M 5 min; 94 “CAE 1 30 .50 °C
iRk 30 s.72 CHEMH 45 s, 3 35AMFIR s i Jm 72 “CHEAH
10 min, PCR #3458 UG % PCR =¥ 1 1% 3R

R 58 i P K K I, A 120 VL FE R H 3k 40 min, £
BE I AR R ge B ISR AN T % I 41 BROR A R AR
W £ BHAE PCR = #4700 iy CAE T A9 TR C L
MDA PR ®D o WP 45 2R AE NCBI P #£47 BLAST
L X CURL : https: //blast. nebi. nlm. nih. gov/Blast.
cgi) o
1.4 RBELZBEHUSH

15 GenBank £ 4f J22 i T 2 30 FfAH OC 2% H iy £k
Rtk COIEER 31 (R Do i MAFET v7. 505
FITrimAl v1. 23047 2 77 51 Lo %, DL K il I o
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V2.2.0" I e R IR M R G R B WL
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Table 1 GenBank entry number of mitochondrial COI gene of 30 tapeworms

& %

Genus name

fift %

Speices name

GenBank % 5% 5
GenBank accession

I W # @ Schistosoma Schistosoma japonicum EU325891
Taenia solium S69013
Taenia pisiformis KC020710
Taenia caizuepengi QH PP140883
Taenia multiceps KX511892
Taenia krabbei KX962487
Taenia saginata AY 195858
Taenia asiatica AF096242
& Taenia Taenia ovis JX134122
Taenia omissa KR095314
Taenia taeniaeformis JQ837814
Taenia martis FN547887
Taenia crassiceps KM538116
Taenia hydatigena KR095311
Taenia lynciscapreoli MN117889
Raillietina tunetensis EU665476
Ratllietina sonini EU665479
FEF B Raillietina Raillietina australis EU665473
Raillietina hymenolepidoides ON228191
Raillietina mahnerti MN590291
Y B Catenotaenia Catenotaenia henttoneni 0Q693909
Anonchotaenia brasiliensis KF 685929
Te # 4 I8 Anonchotaenia globata JX310719
Anonchotaenia Anonchotaenia macrocephala KF685931
Anonchotaenia kornyushini MN590285
Echinococcus multilocularis KC133278
Echinococcus ortleppi MK492625
BEER )8 Echinococcus Echinococcus equinus EF143834
Echinococcus shiquicus K(C133275
Echinococcus granulosus KF731913
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W4 (T, asiatica) Z (Bl B ] , 294 1. 66 Mya
(95% {5 X1 ,0. 26~2. 88 Mya) , BT K . M
B REA T A 1 000 25 il — ¥k, Bk MCMC iz 17 3t
10 000 000 25 . HoAh k101 4% BRANEIZ 1T

(2)

500 um

2 FERG50MW

2.1 BEYWRSHIE

AW T 43 8 B 7 U v D R A R R W A A
AR REN, REE2EAREE, 2K
37.1mm 74, Sk HB M3, B S . AT
KEBOK BUAR Sy Ry 33 43, Sk R A v A KL, B Ak A,
T 3 48 SO 1R 4 5 v ) 3 7 Bk A K80 % DL I,
T WL, J5 21 B R B WA B (0 1k, R 3R AH
OGN CE D %% R ) I8 S R AE 5 i AR 52 o
— Sy JE 4 R W A AL DR AT SRR AE R
BUEE N RGRERY),

(b)

500 pm

500 pm

(OB R (ORI ; (OFER M) duifk,
(a) Cysticercus head ; (b) Cysticercus tail; (¢) Body of cysticercus.
B1 BEsRRGEREEMNFBRENR

Fig.1 Microscopic observation of cysticercus derived from Ochotona curzoniae in Qinghai Province

2.2 BEYPCRETE

X B B ) DNA KE i 56 T 2Ok AR COTE A it
TTPCRY 1S, 45 -5 8 404 bp £ AW H W F Br (KA
2) . WP HG 5 W I gl Ak 6 D0 5 R
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(T. caizuepengi)' 5 HAW J&E L5 T 51 SRAEAR R 19—
Koy b ARG I (T pisiformis) 34 R R,

bp
2000
1000
750

500 404 bp

250

100

M, DNA 5 #E DL2 0005 1~4, i f& COIHE K B P38 74
5, B X IR
M, DL2 000 DNA marker; 1-4, Products of mitochondrial COI gene

amplification; 5, Negative control.
B2 FREMLHKE COIEREPCRY E
Fig.2 Cysticercus mitochondrial COI gene amplified by PCR
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T NGy S, % B A B AE (Bootstrap) 1k #] REE (T, hydatigena) NERZH (T, crassiceps) 55 i
100% , 5 HoAth 7 J@ 45 AW A 28 B (T asiatica) (il J& 3 3RO  BETE R B EARRIIX 73 (3D

Schistosoma japonicum | I

72 Taenia solium

ﬂ: Taenia pisiformis
Taenia caixuepengi QH

[ Taenia multiceps

Taenia krabbei
100y Taenia saginata
Taenia asiatica

Taenia ovis
Taenia omissa
Taenia taeniaeformis
75 Taenia crassiceps
—|E Taenia hydatigena
Taenia lynciscapreoli
Taenia martis
48]‘: Raillietina tunetensis
Raillietina sonini
_: Raiilietina australis i
77 Catenotaenia henttoneni
ﬂ: Raillietina hymenolepidoides

Raiilietina mahnerti

36 Anonchotaenia brasiliensis
4‘—|—7|: Anonchotaenia globata v
85 Anonchotaenia macrocephala
Anonchotaenia kornyushini

97| Echinococcus multilocularis
92 Echinococcus ortleppi
85 Echinococcus equinus \
97 Echinococcus shiquicus
Echinococcus granulosus

B3 EFAREHZHIECOIEEFHENMRELSH

Fig.3 Germline developmental tree constructed based on the mitochondrial COI gene of T. cairuepengi

70

2.4 HALEFESH (9 43 A6 I 1] g 1. 55 Mya (95% 8 15 X i) , 1. 02~

BT R R COIEE R 1Y 43 Ak B 8] 43 By & 1 3. 74 Mya)™™ | 5 Z [ i WF 58 25 AT 5 AT IR 2%
3l sk i £ i 7 2 A0 AR IR E] 2 2. 86 Miya(95% (T. caizuepengi) 5 AR LW CT. pisiformis) (¥ 53
B A5 X ], 1.07~3.53 Mya) , Horp 7 32 il Bk 4 il b B [8] 24 5.79 Mya (95% & {5 X [H] , 3. 15~6. 87
(E. shiquicus) 5 2 b7 JIK 28 1 (E. multilocularis) Mya) (F 4),

Echinococcus  granulosus

Echinococcus multilocularis

Echinococcus  shiquicus

16.67 Taenia multiceps

7.32

Taenia caixuepengi A

10.24 Taenia pisiformis

Taenia asiatica

Taenia saginata

[ Miocene | Pliocene | Pleistocene |

6 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
B4 BETF&HEKCOIERMEARE AN E

Fig.4 Divergence times construction for T. caixuepengi based on the mitochondrial COI gene
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