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Population genetics of freshwater stingray require
investigation to confirm DNA contamination: Reply
to Alshari et al. (2023)
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ABSTRACT: Alshari et al. (2023; Endang Species Res 50:311-313) were able to collect 3 Fluvi-
trygon kittipongi specimens from the Pahang River, which were not available to us at the time of
our study (Lim & Then 2022; Endang Species Res 48:43-50). The cytochrome c oxidase I (COI)
sequences (or haplotypes) of these 3 stingrays were identical to each other but differed from the
haplotypes of our Perak River specimens. The result of 100 % similarity between COI sequences
of our Perak River rays and the eDNA water samples isolated from Pahang River in our study was
suggested by Alshari et al. (2023) as DNA contamination in our study, which is plausible. How-
ever, further population genetics studies would be necessary to ascertain that the Perak River
haplotype does not occur in stingrays of the Pahang River.
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Alshari et al. (2023) presented additional evidence
that was not available to us at the time our paper
(Lim & Then 2022) was published, specifically the
mitochondrial cytochrome c oxidase I (COI) sequen-
ces of 3 individuals of freshwater stingray Fluvi-
irygon Kkittipongi from the Pahang River that our
eDNA barcoding study intended to detect. The
sequences of the 3 Pahang rays (Pahang haplotype)
were shown to be identical to each other but dis-
played 4 nucleotide differences when compared
against sequences from our Perak River rays (Perak
haplotype) and the eDNA supposedly recovered
from the Pahang water samples. This evidence was
presented as a strong case for eDNA contamination
in our study, specifically from the Perak River ray
individuals during handling of the Pahang River
water samples.
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While the results presented by Alshari et al. (2023)
are important and highly useful to highlight the pres-
ence of a different COI haplotype in Pahang River
rays, the evidence for definite contamination in our
study based on 3 individuals is not robust (T. Kajita
pers. comm.). Without population genetic studies us-
ing multiple F. kittipongi samples across multiple
rivers (in the context of our work, both Pahang and
Perak Rivers), it is difficult to ascertain that the Perak
haplotype does not occur in the Pahang River. A phy-
logeographic study on freshwater snakehead fish
Chana striata showed multiple shared haplotypes of
the ND5 mitochondrial gene between individuals
sampled in rivers in both eastern and western Penin-
sular Malaysia (Tan et al. 2012). Such a possibility of
shared COI haplotypes cannot be ruled out for F. kit-
tipongi without in-depth studies. The finding of 1
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stingray specimen from the Pahang River that pos-
sessed features of both F. kittipongi and F. signifer
but with Pahang COI haplotype of F. kittipongi
(Specimen coded TAB95 [USMFC (1) 00007] in Al-
shari et al. 2023), provides compelling support for the
need to study local morphotypes and haplotypes of
the Fluvitrygon species not only in the Perak and Pa-
hang Rivers but across other rivers where these species
have been reported to occur. The potential for hy-
bridization in F. kittipongi should also be further in-
vestigated, since this has also been reported for other
freshwater stingrays (S. J. Caballero pers. comm.).

Alshari et al. (2023) additionally highlighted that it
is important to test primer specificity for species-spe-
cific detection of co-occurring Fluvitrygon species
within a single river, specifically F. kittipongi, F. sig-
nifer and F. oxyrhynchus in the Pahang River (and by
extension other rivers within Peninsular Malaysia).
The need for primer specificity testing is due to pos-
sibly low genetic differentiation among the 3 species,
as shown using the mitochondrial NADH2 gene for
Borneo samples (Naylor et al. 2012; highlighted in
Alshari et al. 2023). To date there are no available
COI sequences in the NCBI GenBank or the Barcode
of Life Database for the 2 other species, F. signifer
and F. oxyrhynchus—this critical information gap
prevented the ideal testing (as suggested by Alshari
et al. 2023) of the COI primer that we developed.

In conclusion, we are not able to definitively rule
out the possibility of contamination in our study and
we concur with Alshari et al. (2023) on the need to
clarify the taxonomic status of not only F. kittipongi
(our focal species) but also of the other 2 congeners F.
signifer and F. oxyrhynchus. Future DNA barcoding
effort and eDNA metabarcoding applications could
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include sequencing of the mitochondrial 12S rRNA
gene to allow testing of eDNA samples using MiFish,
a set of universal PCR primers designed for fish
(Miya et al. 2020), and investigation of other more
useful non-COI barcode regions for freshwater
stingrays (Garcia et al. 2015).
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