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TO THE EDITOR:

We refer to a paper recently published in the Journal of Medical

Entomology on the phylogenetic relationships and mtDNA diversity

of tropical bed bug, Cimex hemipterus (Hemiptera: Cimicidae),

populations in Malaysia (Seri Masran and Ab Majid 2017). We feel

that the methodology, analyses, discussion, and conclusion are ser-

iously flawed based on the following reasons:

First, the sequence data generated from the study were unreliable.

The authors pooled three individuals of the tropical bed bug from the

same site into a single DNA mixture and used this for mitochondrial

DNA (mtDNA) PCR and sequencing. In addition, we were unable to

understand the rationale behind sequencing pools. By doing so, the deter-

mination of the mtDNA haplotype will either be unlikely or be inaccur-

ate, as multiple PCR products in a single sequencing reaction will

generate overlapping peaks in all or part of the electropherogram. This

will make base calling ambiguous or impossible. Even if the authors man-

aged to obtain a single “clean” sequence, we questioned how the authors

excluded the possibility of preferential PCR amplification of a certain

haplotype over another, if several happened to exist. Moreover, it was ex-

tremely inappropriate to consider the pooled-DNA-based sequencing

data as a “population”, a term that was frequently misused in the discus-

sion section because the authors failed to recover “real” sequence varia-

tions from the three individuals from which the DNAs were extracted. A

dataset composed of individual sequences generated from multiple bed

bugs (a sample size ranging 5 to 25 individuals is often considered suffi-

cient to guarantee accurate estimates of population-level genetic variation,

Goodall-Copestake et al. 2012) collected from a site would be appropri-

ate for a population-level study. Pooled DNA was not necessary to ensure

greater DNA quality and better sequencing output as claimed by the

authors, because many studies have demonstrated that sufficient DNA

may be obtained from a single individual or tissue from a single specimen

to perform PCR, followed by direct sequencing of the PCR products. For

instance, genomic DNA extracted from half of the thorax and legs of a

single bed bug (Cimex spp.) was sufficient for mtDNA sequencing or nu-

clear DNA genotyping (Balv�ın et al. 2015, Booth et al. 2015).

Second, the amplified sequences differed in length by as many as 120

base pairs (see Fig. 1 and the results section: “The average size fragment

of the COI gene from the amplified C. hemipterus was 473bp. The

amplified COI gene sequences obtained varied from 411 to 531bp”).

These samples purported were from a single species, and therefore the

length of all amplified sequences should be similar. It is possible that

variation in amplified sequences may exist due to noisy trace peaks or

sequencing hard stops. In addition, variation could arise if either the

authors failed to trim all the generated sequences in a proper manner, or

the template DNAs were from different species of bed bug. If the latter,

then possibly the bugs were not identified correctly.

Third, the quality of sequences submitted to the Genbank database

was poor and contained a number of flaws that were most likely associ-

ated with improper handling of the sequences. The presence of primer

sequences and numerous “N”s at the two ends of submitted sequence

contigs suggested that sequences with background noise were not

“trimmed out” (Fig. 1). It is the contributor’s responsibility to ensure

that the submitted sequence data contain correct information before the

submission to Genbank. The authors clearly failed to do so here, and

this may lead to serious confusion, such as misinterpretation of haplo-

type diversity. For instance, many of sequences differed in only a single

nucleotide (e.g., KT851503 vs. KT851521), and the respective nucleo-

tide that separated the two sequences was labeled with “N”, which

denotes that the nucleotide could be any base. Most of the “N”s resided

on the primer sequence region that was supposed to be trimmed off

when the sequences were edited. If the authors had performed a proper

sequence editing and cleanup, they would realize that the sequences they

generated resembled only two mtDNA haplotypes, and not as many as

stated by the authors. In addition, the sequence alignment used in this

study should be deposited into a public database such as DRYAD.

Otherwise, the analyses in this study are not reproducible by others.

Correcting for the abovementioned issues, the C. hemipterus speci-

mens were represented by only two mtDNA haplotypes with a single

nucleotide difference. The authors, however, treated the two haplo-

types as “two different groups (Ch01 and Ch02),” which is a serious

flaw. The phylogenetic tree is therefore redundant and not required.

Aside from the necessity of a phylogenetic tree, it was also inappropri-

ate to use sequences from the body louse as the outgroup species, espe-

cially as there are so many mtDNA sequences from Cimex species in

the Genbank database. Using a distantly related species as an outgroup

may lead to incorrect evolutionary and phylogenetic inferences

(Graham et al. 2002). Also, the primer information given was unclear,

making it impossible for readers to interpret whether the sequences of

the body louse (AY239287) and C. hemipterus were from the same

COI regions. Moreover, the alignment of all sequences was ambiguous

(Fig. 1), especially for the outgroup sequence where the GUIDANCE

sequence score was as low as 0.739 (cut-off for GUIDANCE alignment

confidence score is usually set at 0.9, Penn et al. 2010), suggesting that

inclusion of body louse as the outgroup was inappropriate.

Finally, the existence of two mtDNA haplotypes in the sampled pop-

ulations renders any further interpretations on population demography
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of C. hemipterus speculative and unfounded. For example, the authors

stated that “The monophyletic clade suggests that C. hemipterus in

Malaysia might have undergone repeated cycles of population fluctu-

ation, thus they appear as the populations with a low genetic diversity.”

“Monophyletic clade” is not a proper phylogenetic term for describing

the genetic grouping of the tropical bed bug in Malaysia, as all sequences

generated in this study were simply classified as two haplotypes based on

our analyses. In addition, the authors did not perform any demographic

inference (e.g., Skyline-plot methods, reviewed in Ho and Shapiro 2011)

before drawing such a conclusion. We felt that low genetic diversity of

C. hemipterus found in Malaysia could be best explained by other fac-

tors such as founder effect or genetic drift, as the authors have neither

direct evidence to show any genetic signature of repeated cycles of popu-

lation fluctuation nor history of bed bug control in every sampled site.
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Fig. 1. The Clustal X alignment of the sequences used in Seri Masran and Ab Majid (2017). Only the left end (a) and the right end (b) of the alignment are shown.

Note the presence of multiple “N”s and untrimmed primer sequences on both ends of the alignment.
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