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Abstract

Objective: The southeast region of Kazakhstan is adjacent to Xinjiang, China, and its rich
geographical habitats (desert, river valley, alpine meadow, etc.) provide good conditions for the diversity,
genetic evolution and prediction analysis of ticks in this region. Through the systematic investigation of
tick diversity, genetic evolution, prediction and analysis of dominant ticks in three states in southeast
Kazakhstan, this study provides basic data for the cross-border transmission of tick-borne diseases and
the "joint prevention and control" of international alien invasion in China.

Methods: (1) Tick species collection: ticks were collected from 5 sampling sites in 3 states
(Kyzylorda, South Kazakhstan and Zhetisu) of Kazakhstan using the cloth flag method and host surface
inspection method, identification of ticks using morphology and mitochondria gene molecular biology
methods; the key points of morphological identification are scutum, basic capituli , spiracular plates,
enamel spot, eyes and anal groove; (2) Analysis of genetic evolution law: the maximum likelihood
method of MEGA X software was used to analyze the phylogenetic tree analysis of Dermacentor
reticulatus, Dermacentor marginatus, Rhipicephalus sanguineus, Rhipicephalus turanicus, Hyalomma
asiaticum, Hyalomma anatolicum, Hyalomma scupense, and the haplotype analysis was performed with
DNAsp, analyzing the law of genetic evolution of D. marginatus and Haemaphysalis erinacei;(3)
Prediction of distribution of RA. turanicus: based on the potential effects of 19 environmental climate
factors on the distribution of RA. turanicus ticks using the maximum entropy model MaxEnt, and
analyzed and predicted the potential geographical distribution area of RA. turanicus ticks in Kazakhstan
in 2050 and 2070 under future climate patterns.

Results: (1) Tick species collection: a total of 5713 ticks were collected in Kyzylorda, South
Kazakhstan and Zhetisu of Kazakhstan, all were hard ticks, identification of belonging to three genera
and seven species, including Dermacentor (D. reticulatus, D. marginatus); Rhipicephalus (Rh.
sanguineus, Rh. turanicus); and Hyalomma (Hy. asiaticum, Hy. scupense, Hy. anatolicum); (2) Analysis
of genetic evolution law: in Kazakhstan, Rh. sanguineus, Hy. asiaticum, Hy. anatolicum, Hy. scupense
ticks are close to the genetic evolution in China and other central Asian countries, and D. reticulatus, D.
marginatus and Rh. turanicus ticks are closely related to Europe; D. marginatus ticks are highly
differentiated, with nine haplotypes, while H. erinacei ticks have four haplotypes; (3) Prediction of
distribution of Rh. turanicus: four environmental factors (Bio4 seasonal change in temperature, Bioll
average temperature in the coldest quarter, Bio13 precipitation in the wettest month, and Biol7
precipitation in the coldest quarter ) were selected as key factors affecting RA. turanicus ticks in
Kazakhstan, predictive analysis found that the area of RA. turanicus ticks increased in Mangghystau,

South Kazakhstan and Jambyl in Kazakhstan, there is a trend of shifting from the center from south to



north.

Conclusion: (1) Seven species of ticks were detected in the eastern and southern regions of
Kazakhstan, namely, D. reticulatus, D. marginatus, Rh. sanguineus, Rh. turanicus, Hy. asiaticum, Hy.
anatolicum, Hy. scupense. Hy. scupense ticks are the dominant ticks in the southeast of Kazakhstan; (2)
The genetic evolution of ticks in the eastern and southern regions of Kazakhstan has multiple sources; (3)
The main factors affecting the survival of ticks in Kazakhstan were temperature and precipitation.

Key words: Ticks; Kazakhstan; Genetic evolution; Regional distribution

Type of thesis: A (Basic research)
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