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Abstract: The purpose of this study was to identify the tick species native to Xindi Township, Yumin County, Xinjiang,

China. Preliminary morphological identification of parasitic
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ticks collected from animals in the area was conducted with an
ultra-depth of field three-dimensional VHX 600 digital stereo
microscope. Total DNA of the ticks was extracted, amplified
by PCR based on the COI and ITS2 gene loci, and the posi-

tive PCR products were sequenced. The sequence were a-
% # 3% , Email: liuguangyuan@ caas.cn;
ORCID: 0009-0000-4318-4370
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ligned with reference sequences from the NCBI database were
aligned with the Basic Local Alignment Search Tool. A genet-

ic phylogenetic tree was generated with the neighbor-joining
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method of MEGA 7.0 software to determine the evolutionary
biological characteristics of ticks. Morphological identification
showed that the ticks collected from Xindi Township of Yu-
min County were consistent with the characteristics of Hya-

lomma asiaticum. An evolutionary tree based on the COI and
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ITS2 gene sequences showed that the ticks collected in this study were clustered with known H. asiaticum sequences. The PCR

products of COI and ITS2 were sequenced and compared, which confirmed that the collected tick species were H. asiaticum ,

in agreement with the morphological and molecular biological results. These findings help to clarify the distribution of ticks in

Xindi Township of Xinjiang, and provide basic data for the analysis of tick genetic and evolutionary characteristics, as reference

for surveillance and control of ticks in the Xinjiang Uygur Autonomous Region.
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73w s Alphalmager HP A4 [ 80 88 1 s AR 4, 25 [
ProteinSimple 2y #]., 2 X Taq Master Mix ( Dye
Plus) . j 5t i MEE A W BHE A BRA 7l 5 Gel Extrac-
tion Kit & P 7] &, OMEGA 23 7l s DNA F5
DL 2 000 1 DL500, TaKaRa 2% &) s DNA # Bz 7
% .QIAGEN 2+,
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WELE T 15 mL B0 N, B 750 SRR 3
UL PR IR K IR &2 gk 3 Wk X W e T R AT T
FHBIF B8 i 26 A7 BF B L SR ) 4% I QIAamp DNA Mini
Kit(250) 37 & 36 W 5 (QIAGEN, 51306) #:1E &
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1.5 COI 1 1TS2 My PCR ¥ 1S 4 £ Hony &
H4LFH COI F1 1TS2 S H #E17 PCR %% . 51 W%
BIVEAEBL L2 1. COI 3£ PCR R 45494 C
AR P 3 min; 94 C A8 30 5,51.7 CiE k 30 s,
72 CHEM 1 min,35 MG ;72 CHAEMH 10 min,
ITS2 H K PCR 4 AF .95 ‘CHAS P 5 min; 94 °C

M 30 5,56 “CiBk 45 5,72 ‘CHEH 1 min, 35 ME
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PR HEAT 1.0 06 Byt i b R JE Pl A AL LUK 25 R
M ERE Axygen 2y DNA BE R F L) & i
W%t H B9 R BE PCR P= 95t 47 i 5 4L ) L %
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Tab.1 Primer sequences for the COI and ITS2 genes for identification of tick species

v AE SlYA R J¥51 (5'-3") H i )7 BERJE /bp E RPN
col COI-F GGTCAACAAATCATAAAGATATTGG 709 18]
COI-R TAAACTTCAGGGTGACCAAAAAATCA
ITS2 ITS2-F GTCCGAGGAGGATAAGCAGC 492 [19]
ITS2-R GCGAAGCACTTAGACCGAC

1.6 AL R ARG K E Ky AR 0 F
FILE NCBI Kdls b 347 Blast HOX, BEAT [ 4
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I MEGAT7. 0 8 1 X Jy 51 3 47 e xh 73 #r s & T
Kimura 2 Parameter #& %1, ffi B 2 £ 7% (Neighbor
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YE Wi R 40 VHX 600 190 W i Bt A7 45 22 0
B2 LR E MR AR A S T FB A T L R B
S S AR TR 3 A 0 ¢ A e 2 2T A 0 35 3 in
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R FAT 1 SCHR 20 R R 4 R AR O
FIT SR 2 114 B2 - SIE O T IR O 0 4 A
2.2 SrFAEYFEESR UMae R4 DNA Y
FEHL, 3 F COI 1 1TS2 36 K A7 A5 7 51 % H: ot 47
PCR ¥4, 45 R WoR . 730 HE 709 bp Ml 492 bp A4
RbARAS 5 WA R B R/ — 80 B i &l WIE 2.

T AL ST Y B HR LTk B 2 B, ST I S MR O e 5 KA S 1T 5 b,

R A RV 5 e A Sk T TR 5 oA Sk T 5 e i 5 £ TCH s @ AR B IX 5 h,

FLTTRG L AT TR, (RS Rl 28 . 2205 BE Sk 5 K r as b

X203¢c, d: X15035eA: X1003eB: X50;f, g, h, i, j: X200)
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Fig.1 Morphological identification of H. asiaticum

2.3 ARG o RE . A R B
S RAER IR IF HEAT R AR I COT S IR
ITS2 3 PCR §" 88 &5 , M 7 53 B ARAF K B 208 709
bp Fl 492 bp B9 8 4551, &5 NCBI 1/ BLAST
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Fig.2 Result of PCR gel electrophoresis based on the COI and ITS2 genes for identification of tick species
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Tab.2 Reference sequences of the COI and ITS2 genes in ticks

FE A A W i 2 2% 7 51 CR LD
KE527440 GBréat) \KU880598 (G 4 ) . MN836701 (G ) . JX051150
col P 3 IR 9 C Hoyalomma asiaticum) (M5 L MK292000 CH i) L OM638637 R 4 ) . MW498400 (i
$8) . KU130586 (- JF¢ 2 3D
B} 25 R 18 ( Hyalomma detritum) KC203434 CHr i) \KF583581 G i)
/NIEFE R ( H yalomma anatolicum) KP792581(EN ) \KF583576 Gt i)
JE BE I IR 8% (H yalomma scupense) KU130633 (4% 1) . MN907835 (I % 52 4t 40
Hyalomma kumari MK610967
JBR 25 B HR W8 ( Hyalomma rufpes) MK551197(F5 k) . AF132823
FEGE B IR W ( H yalomma dromedarii) AJ437082
NG IEIR W (Hyalomma marginatum) — AJ437098
B B IR W (H yalomma truncatum) AJ437089
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/N B8 R W8 ( H yalomma anatolicum)
FRGIEMR W CH yalomma detritum)
PR A B IR 9 ( H yalomma rufpes)

) \KC203372( N 51l ) \KC203382 (N 5 1) \KC203388 GHr i)
MNB807275 G §8)

KP208965 (fF 1)

OK329870 (fH ) \KM819711
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A FIX051150.1 Iyalomma asiaticum
OM638637.1 Ilvalomma asiaticum
MNB836701.1 Hyalomma asiaticum
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O 008

O 006
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O 003
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9% O 007

KF527440.1 Ivalomma asiaticum
MK292000.1 Hyalomma asiaticum
MW498400.1 Hyalomma asiaticum

KC203434.1 Hyalomma detritum
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96 AF132823.1 Hyalomma rufipes
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100
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Fig.3 Phylogenetic tree based on the COI and ITS2 genes

constructed by the adjacency method

3 W

7 S o o e AR R R FR X H AR AR RS
PRI % WAl W B A )z MR o A R B2
T B R E | b BB 85 25 DR R A S R S R )
PIPREE 5 A A T A A S BT . Har. 2
PRI S8 PG G760 M DAL AT B B R T ) o R L B
MR 0 i o, i Bt Sk R ST e I N B IR
WL M B 7K B 1 B 1L 18] 45 3t | B 7% 4 b L 7R i 2
MRS TE B T L B LR Z b R S5 UL 38
b DX A b 2 B ARIE T I IR AR S Q B 5E
LK - PO 2R ot A R 0 1 I 200 L I 1A S N R
SR A 1L R A, ™ R b BT g XA Ol K
RN DRt JF Joe b Oy P 1) WL e 3 A AF

5% VLI S WAL 55 11 U8 A B B B A — e i RS )

A ST B R 4 BT 93 b XA R BB b £ 1
W 7 B8 SR — A ST R i BB X SR A ) W AT R
B2F N ARG HOE S FRAE L T LU 25 0 W A F 5% 4
E IR N B IR 0. COT By 5" X 8l Bk hy
ST A B bR U SRE i, W R ik
ITS2 HA KA Pl 8] 53 1B R0 5 /)N 0 ol 9 72 S 46 ¢
S P ARG A T B A UE AT MR S e AR ST
FF COI FITS2 K& X2 B i DNA i#17 PCR
PH AR R A 492 bp FI 709 bp ZE A7 ALK AR5
H R BER/N—Fry 4501, #871 COI F1 1TS2 A
A BN b8 L SR B COI A 1TS2 3L K fig/E N
ST P 355 R R ) 43 0 T B

BT COI BN W RSk & W R A5
JIT S 7 WA e 3 4 RE 5 LAY B R 0 B R A R
25, 50k BB ER N S A LT R R S — 3, A R
ALk 99 % LA s 1 5 EE A 4 2 A DL K B A b
T5 R Y SR 2% 0 RN 4530 AU R 3k 3] 99 Y6 K LA
o BT TTS2 3P g 37 i FE AR R AR B0 E T 1 i
GEUL . ARFSE BT S BRI B AR b 5 5 Ah R B
1Y 731 58 Sl — 3¢, X ] g [ B[R] 3 ) 52 B | fige 15 1
BEAE N R T S B 45

AW 5 485 R o 0 I B R A 2 R I B K
Fit » [ B 5 36 B SR BT Hb & 1 WL O3 A L O % 5 A
HEARRRAE 23 A7 52 A Ll B0

FIFZEWME. L

SRR AR K.CT9 5.7 4.5 5B
FHLBLOURXENERENTHAIRLTFAENF L
L] E A& BRFR.2024,40(4) :289-294.
DOI:10.3969/].issn.1002—2694.2024.00.050

e

[1] Wang YZ, Mu LM, Zhang K. et al. A broad-range survey of
ticks from livestock in Northern Xinjiang: changes in tick dis-
tribution and the isolation of Borrelia burgdorferi sensu stricto
[J]. Parasit Vectors, 2015, 8:449. DOI: 10.1186/s13071-015-
1021-0

(2] SUHZE, LB, W B 2L, A5 R St W A% i S W e 0l ) () 1. o 1 3l
Wy e 55 2 4%, 2023, 31 (3) £ 213-220. DOT: 10.19958/j. enki.
n31-2031/5.2023.03.022

030 A5 oo, P4 98 4 e, 55 B0 G IR Bl 2 R [R] 1% 303 5 LR il
L] R R R .2022,65(11) :1538-1546. DOT: 10.16380/].
kexb.2022.11.014

(A RFGH BB, 270 3, 45 T Vi 55 HRL 08 R /)N 37 T35 IS 0t 37 sk
PR R B BB W A R LA AT L) D b B A A
FE o 2 35, 2022, 40 (3) £ 369-378. DOI: 10.12140/j. issn.
1000-7423.2022.03.014



294 BOE AN &

B M

2024,40(4)

[5] Eldin C, Parola P. Update on tick-borne bacterial diseases in
travelers[J]. Curr Infect Dis Rep,2018,20(7):17. DOI; 10.
1007/s11908-018-0624-y

[6] Chen Z, Yu ZJ, Yang X]J, et al. The life cycle of Hyalomma
asiaticum kozlovi Olenev, 1931 (Acari: Ixodidae) under labo-
ratory conditions[ J]. Vet Parasitol, 2009, 160 (1/2); 134-137.
DOI: 10.1016/j.vetpar.2008.10.028

L7 TFHNF- i W 05 4k A5 BT Ll 1T 2 e XK X R 0 A
i B Bt O FR M A 0. o [ B 2R Wy 2 R R A
2010,21(4):375-377.

[8] Ren QY, Lu HY. Chen Z, et al. Joint toxicity of insecticides a-
gainst Hyalomma asiaticum [ J]. Exp Parasitol, 2023, 245
108438. DOI: 10.1016/j.exppara.2022.108438

COJ oRMI, 228U E 2% 0E , 55 5800 XN & 22 WiLA% 2 055 B g Ji 1K TF
SEAEARLT ] o E sh ¥ 4d . 2023, 25(2) : 1-3. DOI: 10.3969/j.
issn.1008-4754.2023.02.001

[10] Yu PF, Liu ZJ. Niu QL, et al. Molecular evidence of tick-
borne pathogens in Hyalomma anatolicum ticks infesting cattle
in Xinjiang Uygur Autonomous Region, Northwestern China
[J7. Exp Appl Acarol, 2017, 73(2):269-281. DOI; 10,1007/
s10493-017-0162-6

[11] Kang YJ. Diao XN. Zhao GY, et al. Extensive diversity of
Rickettsiales bacteria in two species of ticks from China and the
evolution of the Rickettsiales[ J].BMC Evol Biol,2014,14.167.
DOI: 10.1186/s12862-014-0167-2

[12] Guo R, Shen S, Zhang YF. et al. A new strain of Crimean-
Congo hemorrhagic fever virus isolated from Xinjiang, China
[J].Virol Sin,2017,32(1):80-88. DOI: 10.1007/s12250-016-
3936-9

[13] Ni J, Lin HL, Xu XF, et al. Coxiella burnetii is widespread in
ticks (Ixodidae) in the Xinjiang Areas of China[J].BMC Vet
Res,2020,16(1):317. DOI: 10.1186/s12917-020-02538-6

[14] Song R, Wang Q, Guo F, et al. Detection of Babesia spp.
Theileria spp. and Anaplasma ovis in Border Regions, North-
western China[ J]. Transbound Emerg Dis,2018,65(6):1537-
1544, DOI: 10.1111/tbed.12894

[15] Zhao L, Lv JZ, Li F, et al. Identification and molecular analy-
sis of ixodid ticks (Acari: Ixodidae) infesting domestic animals
and tick-borne pathogens at the Tarim Basin of Southern Xin-
jiang, Chinal J]. Korean ] Parasitol, 58 (1):37-46. DOI; 10.
3347/kjp.2020.58.1.37

[16] Lv JZ, Wu SQ. Zhang YN, et al. Assessment of four DNA

fragments (COI, 16S rDNA, 1TS2, 12S rDNA) for species i-
dentification of the Ixodida (Acari: Ixodida)[]].Parasites Vec-
tors,2014,7:93. DOI: 10.1186/1756-3305-7-93

(170 WU . 1 77 X 412, 55 . COT 20 DNA £ 1 £ A 76 47 2
A W M b it B LD ] BN 3 AR 22 41, 2020, 36 (1)
25-31. DOI:10.3969/j.issn.1002-2694.2019.00.104

[18] Folmer O, Black M, Hoeh W, et al. DNA primers for amplifi-
cation of mitochondrial cytochrome ¢ oxidase subunit I from di-
verse metazoan invertebrates[ ] ]. Mol Mar Biol Biotechnol,
1994,3(5):294-299.

L1970 F k. 7 il 55 IR W ol J 68 2 L 328 A 43 7 B L3 A 48 9 e iy 43
FREM D] 26 AR T B sl K% . 2016.

[20] JAMS . 2= 0E 5K A= O, 55 i i1 3% B K 77 S0 9 B IR 801 28 & 4
TR R LA R REEE,2022,407(3) :8-11.

[21] XBE v  2AER. T E L3 B B IM] A et B4 ek, 1991
299-302.

[22] XL, 85 5%, 3856 1. op (= & & A0 % A4 BUB 25 00 2 (0 |35
[MI.dest B2 AL, 2020:55-57.

(23] WR¥E, M IRZE MR R G4 282 (ML dE 50 Bl 2= i At L 2021 .
569-577.

C24 0 T WRISE L % 4, 45 T 8 0 5 ot IX A8 A O i 26 1 43
FUEL] W EH R, 2022,43(1) :31-37. DOI: 10.16437/
j.cnki, 1007-5038.2022.01.010

(250 k75 A e e % 4 7 S0 A% ML RS T D0 3By B 9 04T 4+ 40E 43 A7
(). A BR 443K, 2023, 59(6) : 22-28.

(267 BRZLEE ., MM, B AR 56 3 v o7 30 42y X 0 488 5 T 1y o] 5
[I].H BN 88 0k 8095 22 i), 2020, 36 (3) : 255-260. DOIL: 10.
3969/i.issn.1002-2694.2020.00.011

(277 MR E 35 00 P, 4557 8 32 20 Wb 43 A B A% 5 T % B
G FR L) ). o I 2l ) 1 e 0 2 4l L 2022, 30 (4) : 211-216. DOL:
10.19958/j.cnki.cn31-2031/5.2022.04.026

(28] XUBLSR , A , B B0 B, 4% 7 58 B 5 5% Ml DX 0300 26 gk e O ¢ 1K
B2 T U AT 2 e A )], 78 4045 B RL B 24, 2023, 44 (3) 1 122-
128. DOI:10.12160/j.issn.1672-5190.2023.03.018

(297 WARET:, 2R b, 2% vh oy, A6 S0 AR 48 40 X B K w2 4% 52 95 114 4
A MEIR LT, o [ A A W 27 B 4 i % 5 . 2023, 34(3) : 428-439,
DOI:10.11853/j.issn.1003.8280.2023.03.025

[30] Shaw M, Murrell A, Barker SC. Low intraspecific variation in
the rRNA internal transcribed spacer 2 (ITS2) of the Austral-
ian paralysis tick, Ixodes holocyclus[ ]].Parasitol Res,2002,88
(3):247-252. DOI: 10.1007/500436-001-0533-z

T HHI:2023-09-13 4B KEF



