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[ Abstract]  Objective To understand the situation of ticks carrying pathogens in border areas of
Heilongjiang province. Methods From 2009 to 2018, tick specimens were collected in Yichun, Daxing’
anling area and Jiamusi in Heilongjiang province. A total of 2 530 ticks were studied, including 800 Ixodes
persulcatus and 1 730 Dermacentor silvarum. Tick-borne encephalitis virus ( TBEV ), severe fever with
thrombocytopenia syndrome virus (SFTSV) , omsk hemorrhagic fever virus (OHFV) , langat virus (LGTV) ,
powassan virus (POWYV) were detected by real-time RT-PCR. Spotted fever group rickettsia (SFGR) and
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Borrelia burgdorferi sensulato (B.b.s.]) were detected by PCR in ticks collected from Jiamusi area. Results
All tick speciments collected were negative for TBEV, SFTSV, OHFV, LGTV and POWYV. Tick specimens
from Jiamusi carried SFGR and B.b.s.l.with positive rates of 59.5% and 8.9%. Conclusions The ticks in
border areas of Heilongjiang province carry spotted fever group rickettsia and Borrelia burgdorferi, and the
carrying rate of spotted fever group rickettsia is high. The monitoring and control of ticks and tick-borne
diseases should be strengthened.
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Fig.1 Map of sample collection sites (inclined area is collecting city)
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1.3 Real-time RT-PCR #&il i {35 [E ABI 2\ 7]
AgPath-ID™ One-Step RT-PCR Reagents {87 & & %
15 B 51 W PR X 40 O B8 BT fr Wt e A% 1
1T Real-time RT-PCR §"#4 , ;e B AR T A 25 wl, fI
5 :2xRT-PCR ZZ M 12.5 wl, TCHRBREEHIK 7.5
wl, BIEAN TR UES 19 (HEEE 10 pmol/wl) 1 wl, TagMan
BEF(HRE R S pmol/pl) 1 pl, BHRE AW 1 pl, iR 5
RNA b 1 wl, RBZEHHR:45 C 1 min (1 ME
¥),95 °C 10 min(1 MEH),95 C 15 5,60 C 1
min (40 NPEIR) . BHE X B AL $E . TBEV, LGTV |
POWV RSN S RNA (AR S R AT ), SFTSV |
OHFV RSN 5 RNA (H 5055 428 ) Hh o0 98 35078
ST H I AR )
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23SrRINA. [ i I 745 ] i P £ <7 IX 4 1B 8 G PCR
Tfi%lf% 2 XF50 L SFGR AHXT 43 F i i (M, ) 190
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Tab.1 Primers and probes for detecting viruses

Ak 518/ R4 B ¥51(5'3") R

TBEV TBEV_F_11054 GGGCGGTTCTTGTTCTCC

TBEV_R_11121 ACACATCACCTCCTTGTCAGACT

TBEV-probe TGAGCCACCATCACCCAGACACA 5'6-FAM, 3'TAMRA
SFTSV SFTSV_F GGGTCCCTGAAGGAGTTGTAAA

SFTSV_R TGCCTTCACCAAGACTATCAATGT

SFTSV_Probe TTCTGTCTTGCTGGCTCCGCGC 5'6-FAM, 3'TAMRA
OHFV OHFV_F TCGAGGCTACAGACTCACACAAC

OHFV_R AAGGCGTTCTTCTCCGTGGT

OHFV_Probe CGCAGCCACCTCTCCACTCGTAGC 5'6-FAM, 3'TAMRA
POWV POWV_NS5_8741 ATGAGAGCTGTGAGTGACTGGCT

POWV_NS5_8837
POWV_Probe_NS5
LGTV LGTV_NS3_9040
LGTV_NS3_9133
LGTV_Probe_NS5

TGGACCTCACCTTCGCTATGAA
GCCGAGCCAAGGTGAGGATGTGTAC
AGAGAAAAAGCTTGGTGAATTTGG
GAGGGCCTCAAACTCCAGGA
AGCAGGGCCATCTGGTACATGTGGCT

5'6-FAM, 3'TAMRA

5'6-FAM, 3'TAMRA

T P LS R TS 14, P 3RET

Note: F: Forward primer; R: Reverse primer; P: Probe

R 2 TR KRG ARG LA SE U PCR G 514

Tab.2 Primers for PCR detection of Borrelia burgdorferi sensulato and spotted fever group ricettsia

Joa SR 24 Ik B S 519751 (5'-3") oL # (bp) SCHiR
{1 FG B W e A 23S3(+) CGACCTTCTTCGCCTTAAAGC 3084-3104 [3]
238a(-) TAAGCTGACTAATACTAATTACCC 3495-3472
2356(+) TCCTAGGCATTCACCATA 3105-3122
2385(-) CTGCGAGTTCGCGGGAGA 3358-3341
BE i AR ST kAR OmpA190 70p( +) ATGGCGAATATTTCTCCAAAA 70-90 [4]
OmpA190 701n(-) GTTCCGTTAATGGCAGCATCT 701-681
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Tab.3 Detection results of B.b.s.] and SFGR

THIREERIEA  BEAAE o A

WA gl ‘
(%) Wik (%) (%)

4 V) R g 128 15(11.7) 99(77.3) 13(10.2)

PR 109 6(5.5) 42(38.5) 2(1.8)

B.b.s.| fEA VA REM P (IR R Ry 11.7% 3 T

TEFE PR 0 rh i R YL R 5.6% (X = 14.425, P <
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Note : Black dots indicate levere isoslated from this study
Fig.2 Phylogenetic analysis of spotted fever group Rickettsia

ompA nucleotide sequence

S HERRIX TUAR IR HOR AR S AFTE R L) b 5 FhiiLa
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L— @ Tc
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L30131 1 Borreka burgdorien (stran Poti2)
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L30118 1 Borredia burgdorfeni (stran 19952)
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Fig.3 Phylogenetic analysis of Borrelia burgdorferi sensulato
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