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Molecular identification of Cimex hemipterus and detection of the endosymbiont Wolbachia in Hainan
Province
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Objective To understand the bedbug species and the infection of endosymbiont Wolbachia in Hainan
Province,and to explore the sequence characteristics and phylogenetic relationship based on the cytochrome oxidase (COD
gene of bedbugs and the Wolbachia surface protein (wsp) gene in Hainan Province. Methods In May 2019,92 bedbugs
were collected in Hainan Province, genomic DNA was extracted,and the COI gene and the Wolbachia wsp sequences were
amplified by PCR and sequenced. The multiple sequence alignment was carried out to determine the bedbug species via
BLAST. The nucleotide base content, the conserved sites, and the variable sites were calculated and the phylogenetic
relationship was analyzed using the MEGA 11 software. Pairwise comparisons between the sequences were performed and
the cluster analysis was conducted with SDT software. Results The COI gene sequence of Cimex hemi pterus in Hainan
Province was 637 bp in length with a G 4+ C content of 37.21% and an A + T content of 62. 79%. Alignment with the
COI sequences of Cimex hemipterus in GenBank revealed that the conserved sites accounted for 99. 84%. The Wolbachia
infection was detected in 26 Cimex hemipterus of 92 Cimex hemipterus in Hainan Province, with an infection rate of
28.26%. The 26 Wolbachia wsp sequences were about 610 bp in length, with a G + C content of 39% —40% ,an A + T
content of 60% —61% ,and the conserved sites accounting for 99. 03%. The phylogenetic relationships demonstrated that
the Wolbachia of Cimex hemipterus in Hainan Province clustered into one clade with the Wolbachia of Cimex hemi pterus
at the other geographical location retrieved in GenBank, and had a remote phylogenetic relationship with Wolbachia of
Cimex lectularius and Cimex pilosellus.  Conclusion  Cimex hemipterus was the dominant species of bedbugs in
Hainan Province,and was naturally infected with the endosymbiont Wolbachia , which provided a theoretical basis for the
prevention and control of Cimex hemipterus.
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Fig. 1 Morphological features of Cimex hemipterus in Hainan Province
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Fig. 2 Multiple sequence alignment based on the COI gene of bedbugs
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Fig. 3 The sequence matrix based on the COI gene of bedbugs
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Fig. 4 The phylogenetic tree based on the COI gene of bedbugs
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