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Prevalence of tick-borne pathogens in Changzhi of Shanxi Province,China
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Objective To understand the pathogens carried by ticks in Changzhi area of Shanxi Province,and to pro-
vide theoretical basis for scientific vector control. Methods Samples of free-living ticks and parasitic ticks from 5 coun-
ties (districts) in Changzhi of Shanxi Province were collected. The ticks were identified by morphological details and DNA
barcoding techniques,and then fluorescence quantitative PCR (qPCR) was used to detect 5 pathogens: Bartonella , Borre-
lia burgdorferi ,Rickettsia mooseri s Anaplasma phagocytophilum and Francesia tularensis. Twelve samples from differ-
ent regions were randomly selected for Nanopore sequencing.  Results In this study, 523 ticks were indentified, all of
which were Haema physalis longicornis,including 109 free-living ticks,414 parasitic ticks, 192 adult female ticks, 244 a-
dult male ticks,and 87nymphs. In total,qPCR results showed that 5 samples were positive for Bartonella ,1 samples were
positive for each B. burgdor feri,R. mooseri and A. phagocytophilum. No F. tularensis was detected in all samples.
Nanopore sequencing results found that the microorganisms carried by ticks were mainly distributed in Proteobacteria and
Firmicutes, which were identified as Methylbacterium ,Sphinoli pomonas , Solanacearum ,Acidobacteria , Tuomonas , Acin-
etobacter , Pseudomonas ,Sta phylococcus and Streptococcus at the genus level.  Conclusion The combination of qPCR

and Nanopore sequencing can fully reflect the distribution of pathogenic microorganisms and other potential microorgan-
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isms in H. longicornis in Changzhi of Shanxi Province,suggesting that there may be a risk of spreading natural focus dis-

eases.

[Key words] Haema physalis longicornis ; tick-borne pathogens;fluorescence quantitative PCR;Nanopore; Changzhi of

Shanxi Province
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Fig. 1 Geographical distribution of the trapped ticks in Changzhi
of Shanxi province in China
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Table 1 qPCR primers and probes
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1 R B 1
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w5 FAM-ACCCCGCTTAAACCTGCGACG-MGB

SIS
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54 CGAATTTGTAGCGACAGGAAGA
e FAM-CAAACTGGCGCTGGTGT-MGB
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WEHEEMETERA RmElY GCCGGGTACTTTCGCAATT
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Table 2 Detection of pathogens in Haemaphysalis longicornis
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e X 350 97 3(3.09) 0€0.00) 0€0.00) 0€0,00)  0(0.00)
0 JEE Y T R 16 0€0.00) 0€0.00) 0€0.00) 0€0.00)  0(0.00)
WREVEER 16 000.00) 0€0.00) 000.00) 0€0,00)  0(0.00)
FEd B2 13 000,000 0€0.00) 0€0.00)  0€0.00)  0(0.00)
g L5 R 16 0(0.00) 0€0.00) 0€0.00) 00.00)  0(0.00)
REBAFERM 16 1(6.25 000.00) 000.00)  0€0.00)  0€0.00)
T B AR SRS 45 000,000 1€2.22)  0(0.00)  0€0.00)  0(0.00)
SR E AR 304 1€0.33)  0€0.00) 1€0.33)  1(0.33)  0(0.00)

it 523 5(0.96) 1€0.19) 1€0.19) 1€0.19)  0(0.00)
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Table 3 Detection of pathogens in free-living ticks and parasitic ticks
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Table 4 Detection of pathogens in female, male ticks and nymphs
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w87 1(1.15) 1(1.15)  0€0.00) 1(1.15)  0(0.00)
A 523 5(0.96) 1€0.19) 1(0.19) 1(0.19)  0€0.00)
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Fig. 2 Nanopore sequencing of tick-borne microbes
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