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ABSTRACT
Diaphanosoma has been called “tropical Daphnia” for its strong ecological role in tropical freshwater as
Daphnia in temperate waters. The present study sequenced and annotated the mitochondrial genome
(MG) of Diaphanosoma dubium. The MG of Diaphanosoma dubium is 16,362 bp in length, with typical
metazoan gene composition. Phylogenetic analysis confirms an earlier finding that Neodiaphanosoma
can be separated from Diaphanosoma as a subgenera. One unknown extra CDS region and different
arrangement of tRNA were identified when this MG was compared to that of Daphnia magna. This is
the first non-daphnia MG of Cladocera, and information on MG sequence and tRNA order provide valu-
able molecular data in understanding phylogeny of Diaphanosoma and Cladocera.
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Daphnia is the keystone genus in temperate aquatic ecosys-
tems, and its tropical partner, Diaphanosoma, plays a similar
role in warm waters and has been called “tropical Daphnia”
(Dumont 1994; Sarma et al. 2005). Among all Diaphanosoma,
Diaphanosoma dubium is one of the most widely distributed
species (Korovchinsky 2000; Liu et al. 2018), and it is the com-
mon dominant Cladocera in eutrophic lakes and reservoirs in
tropics and subtropics (Chen et al. 2011). Its high population
density could indicate a strong ecological function. Therefore,
Diaphanosoma dubium can be a model organism to study
effect of global change in tropics and population genetics
over large spatial scale. However, few molecular data are
available for Diaphanosoma dubium and its congeners.
Mitochondrial genomes (MG) can increase resolution in phyl-
ogeny (Cameron 2014; Schreeg et al. 2016) and provide more
genetic information when compared to the frequently used
barcoding sequence (COI). Here, we sequenced and anno-
tated the MG of Diaphanosoma dubium, and compared it to
that of Daphnia magna.

Living animal was collected from Liuxihe reservoir (116.20
E, 39.97 N) and massively cultured in small aquarium.
Sample is preserved in Institute of Hydrobiology, Jinan
University, Guangzhou, China. Thousands of individual was
gathered after 1 moth of cultivation, and the collection was
preserved in �80 �C before sending to Beijing Genomics
Institute (BGI) for next-generation sequencing (Hiseq 2500,
PE-150). The assembly and annotation procedure followed
Xu et al. (2017) with COI sequence of Diaphanosoma dubium
(AB549201) as seed. COI of four other Diaphanosoma species
(D. excisum, D. orghidani, D. brachyurum and D.

mongolianum) were amplified with 2 pairs of primers:
LCO1490 and HCO2198 (Vrijenhoek 1994), CrustF (Costa
et al. 2007) and HCO2198. Based on COI sequence of all
available Sididae species from NCBI and this study, a max-
imum-likelihood phylogeny was reconstructed with PhyML
(Guindon et al. 2010) in Seaview (Gouy et al. 2010). Finally,
the synteny of all mitochondrial genes between
Diaphanosoma dubium and Daphnia magna was analyzed
using SimpleSynteny (Veltri et al. 2016).

The total length of Diaphanosoma dubium MG (MG428405)
is 16,362 bp, with Aþ T biased composition: A (27.8%), C
(16.1%), G (18.2%), T (37.8%). Thirty-seven genes were anno-
tated: 13 protein coding genes, 22 tRNA genes and two rRNA
genes. Among all PCGs, ND2 and ND6 are initiated with ATT,
COX1 with GTG, and the rest with ATG. Twelve genes end up
with complete stop codon: ND2, COX1 and CYTB with TAG,
ATP6, ATP8, COX3, ND1, ND3, ND5, ND4, ND4L and ND6 with
TAA. Only COX2 end up with a single “T”. tRNA genes have
length ranging from 58 to 72 bp, and they are folded into
typical cloverleaf structure. The putative control region is
517 bp in length, with high Aþ T composition (63.4%). The
phylogeny for Sididae was in compatible with that from
Guo (2015) (Figure 1). Diaphanosoma was split into two
subgenera, namely Diaphanosoma Fischer S.S. and
Neodiaphanosoma Paggi. When compared with the MG of
Daphnia magna (NC_026914), Diaphanosoma dubium’s MG is
1414 bp longer, which could mostly result from an extra
unknown CDS (locate between 1496 and 2473 bp). Moreover,
different arrangement of tRNA was found between these two
species, and no shift of PCGs was discovered.
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Figure 1. Phylogeny of Sididae. Sequence without NCBI ID are from this study. Parameters in PhyML were set as following: aLRT for Branch Support, optimize
nucleotide equilibrium frequencies, invariable site ratio, and selected best of NNI & SPR for tree searching operation, all the rest are left as default.
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