
D ATA  N OT E Open Access

© The Author(s) 2025. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or 
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit ​h​t​t​p​​:​/​/​​c​r​e​a​​t​i​​
v​e​c​​o​m​m​​o​n​s​.​​o​r​​g​/​l​​i​c​e​​n​s​e​s​​/​b​​y​-​n​c​-​n​d​/​4​.​0​/.

Kebaso et al. BMC Research Notes          (2025) 18:510 
https://doi.org/10.1186/s13104-025-07561-0

BMC Research Notes

*Correspondence:
Daniel Masiga
dmasiga@icipe.org
1International Centre of Insect Physiology and Ecology (ICIPE), Nairobi, 
Kenya
2International Livestock Research Institute (ILRI), Nairobi, Kenya
3Pwani University, Kilifi, Kenya

Abstract
Objectives  Hippobosca camelina (camel ked) is an obligate hematophagous ectoparasite that infests camels. 
Hematophagy inflicts painful bites, leading to myiasis, anaemia and pathogen transmission. The genome assembly for 
this species is currently unavailable, limiting our understanding of its genetics, particularly its chemosensory system. 
Therefore, this study focused on generating whole genome assembly and characterizing the chemosensory genes to 
aid in molecular studies of the camel ked.

Data Description  Genomic DNA was extracted from the thoracic muscles of both the male and female camel 
keds. A total of 11.8 Giga base pairs for the male ked and 13.6 Giga base pairs for the female ked, were sequenced 
using Oxford Nanopore technology. Reads were then assembled into a 133.5 Mega base pairs genome for the male 
ked with an N50 of 419.6 Kb and 135.6 Mega base pairs for the female ked with an N50 of 1.2 Mega base pairs. Both 
genomes had a BUSCO (Genome mode) completion rate above 97% with the dipteran lineage datasets. Active 
Chemosensory genes recovered included 4 Chemosensory specific proteins (CSPs), 18 Ionotropic receptors (IRs), 
7 Gustatory receptors (GRs), 5 Odorant receptors (ORs), 9 Odorant binding proteins (OBPs) and 1 Sensory Neuron 
Membrane Protein (SNMP). This information will lead to a better understanding of the genomic structure and 
functional chemosensory genes of the keds. 
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Objectives
Hippoboscids (keds or flies) are obligate, blood-sucking 
ectoparasites that infest birds, mammals, and rarely 
humans. They transmit pathogens such as Anaplasma 
camelii [1–3]. Keds require approximately 1.5 mg of 
blood in a span of 6 hours, feeding at an interval of 13 
min [4]. As such, heavy infestations would lead to anae-
mia if left unchecked. The frequent feeding intervals 
result in prurition, prompting the host to scratch against 
rough surfaces. The scratches lead to the development of 
wounds, creating a conducive environment for myiasis, 
a condition where larvae infest the host’s wounds. Myia-
sis adds to the economic burden on farmers in increased 
production costs and economic losses when livestock 
succumb to the adverse effects of this infestation.

Control strategies for vector-borne diseases (VBDs) in 
dipterans closely related to Hippobosca, such as Glossina, 
have exploited the chemosensory system that plays a vital 
role in their ability to locate hosts for feeding, mates for 
reproduction, and predator evasion, contributing to their 
successful ecological establishment [5]. A genome assem-
bly for the Hippobosca species is currently unavailable in 
the genome database, which limits understanding of its 
genetics, particularly the chemosensory system. There-
fore, this study focused on generating whole genome 
assemblies for Hippobosca camelina and describing their 
chemosensory system genes.

Data description
The male and female keds were collected from Laisamis 
area in Marsabit County, Kenya. The samples were kept 
in perforated water bottles to guarantee oxygenation. 
They were shipped to the Molecular Biology and Bioin-
formatics Unit (MBBU) laboratories at the International 
Centre of Insect Physiology and Ecology (ICIPE), Kenya 
and stored in a -80 C freezer before processing. DNA was 
extracted from the thoracic muscle (one male and one 
female fly) using the protein precipitate solution (PPS) 
method and eluted using 40uL of elution buffer from the 
Qiagen DNA extraction kit. Nucleic acids were run on a 
1% agarose gel to check their integrity. The sequencing 
library was prepared using the Ligation Sequencing Kit 
(SQK-LSK109) and sequencing was performed using the 
Oxford Nanopore MinION Mk1B. Base calling was per-
formed using Dorado version 7.2.13.

The female-ked genomic DNA resulted in 15,935,230 
sequences with a read N50 of 1,217 base pairs, an aver-
age quality score of 9.4 and a GC percentage of 32.77. 
The male ked genomic DNA had 17,538,802 sequences, 
a read N50 of 833 base pairs, an average quality score 
of 10.11 and a GC percentage of 33.32. Reads were 
assembled using Flye version 2.9.4 [6]. For the male ked 
genome, Illumina (Nextseq550) reads from a previous 
study were mapped to the de novo genome, with 99% 

mapping to the genome. These reads were used to pol-
ish the genome using Pilon version 1.24 [7]. The male 
ked had a total genome size of 133.5 Mega base pairs 
(133,470,331 base pairs), an N50 of 419.6 kb, 2,318 con-
tigs, a genome coverage of 90x, a GC percentage of 33.5, 
the largest contig was 2.2 Mb and the shortest contig 
220 base pairs. Genome quality was assessed usingcom-
pleasm version 0.2.9 [8]. BUSCO (proteome mode) com-
pletion rates (single copy orthologs) were over 94% in 
reference to the Diptera_odb10 lineage datasets for both 
genomes, (Male ked: Single copy genes(S) 94.70%; Dupli-
cated genes (D) 0.49%; Fragmented genes subclass 1 (F) 
0.85%; Fragmented genes subclass 2 (I) 0.00%, Missing 
genes (M) 3.96% and Female ked: Single copy genes(S) 
95.83%; Duplicated genes (D) 0.30%; Fragmented genes 
subclass 1 (F) 0.30%; Fragmented genes subclass 2 (I) 
0.00%, Missing genes (M) 3.5%). The female ked genome 
was 135.6 Mega base pairs (135,596,069 base pairs) with 
an N50 of 1.2 Mega base pairs, 2,182 contigs, a GC per-
centage of 33.5, a genome coverage of 102x, the largest 
contig is 5.5 Mb, and the shortest contig had 209 base 
pairs. The assembled genome quality was assessed using 
compleasm version 0.2.9 [8]. Braker version 3.0.8 [9–19] 
was used to perform automated gene prediction on the 
genomes. Using chemosensory homologs from the clos-
est species including Anopheles gambiae, Glossina mor-
sitans morsitans, Glossina fuscipes, Glossina brevipalpis, 
and Drosophila Orthofinder version 2.5 [20] classified the 
predicted genes into different orthogroups among them 
chemosensory genes orthogroups. Further filtering and 
functional analysis including conserved protein domain 
validation via NCBI’s Conserved Domain Database 
(CDD) [21] BLAST searches, amino acid alignment using 
MUSCLE5 [22] to verify the presence of key residues 
required for an active chemosensory gene, and phyloge-
netic analysis with RaxML [23] validated, 4 Chemosen-
sory Specific Proteins (CSPs), 18 Ionotropic Receptors 
(IRs), 7 Gustatory Receptors (GRs), 5 Odorant Receptors 
(ORs), 9 Odorant Binding Proteins (OBPs), and 1 Sen-
sory Neuron Membrane Protein (SNMP) for the camel 
ked genome.

The table summarizes the data sets generated and used 
in the study, including genome assemblies, raw genomic 
DNA sequences, and annotated chemosensory gene 
accessions. Each data set is described by its label, name, 
file type, repository, and unique identifier (DOI or acces-
sion number).

Limitations
The genome assembly contains many contigs that can be 
further scaffolded to the chromosomal level using Hi-C, 
bionano or other techniques.
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Data availability
The data described in this data note can be freely and openly accessed 
from the NCBI GenBank using the accessions given below: (i) Hippobosca 
camelina female genome: GCA\_041146595.1 ​(​[​h​t​​t​p​:​/​​/​i​d​​e​n​​t​i​f​i​e​r​s​.​o​r​g​/​i​n​s​d​c​.​
g​c​a​: GCA\_041146595.1] (http:/identifiers.org/insdc.gca:GCA\_041146595.1) 

[24]. (ii) Hippobosca camelina male genome: GCA\_041146635.1 ​(​[​h​t​​t​p​:​/​​/​i​d​​
e​n​​t​i​f​i​e​r​s​.​o​r​g​/​i​n​s​d​c​.​g​c​a​: GCA\_041146635.1] ​(​h​t​t​p​:​/​i​d​e​n​t​i​f​i​e​r​s​.​o​r​g​/​i​n​s​d​c​.​g​c​a​:​G​
C​A​_​0​4​1​1​4​6​6​3​5​.​1​) [25].The raw reads can be retrieved from Sequence Read 
Archive (SRA) and can be accessed using the below SRA IDs: (i) Hippobosca 
camelina female genomic reads: SRA ID – SRX25529404 ([http://​identif​iers.or​
g/in​sdc.sra: SRX25529404] ​(​h​t​t​p​:​/​i​d​e​n​t​i​f​i​e​r​s​.​o​r​g​/​i​n​s​d​c​.​s​r​a​:​S​R​X​2​5​5​2​9​4​0​4​) [26]. 
(i) Hippobosca camelina male genome: SRA ID – SRX25529403 ([http://​identif​
iers.or​g/in​sdc.sra: SRX25529403] ​(​h​t​t​p​:​/​i​d​e​n​t​i​f​i​e​r​s​.​o​r​g​/​i​n​s​d​c​.​s​r​a​: SRX25529403) 
[27]. See Table 1 for details and links to the data.
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t​p​​:​/​/​​i​d​e​n​​t​i​​f​i​e​​r​s​.​​o​r​g​/​​i​n​​s​
d​c​​.​g​c​​a​:​G​C​​A​_​​0​4​1​1​4​6​6​
3​5​.​1​)​(​2​5)

Data set 3 Hippobosca 
camelina female 
Nanopore Raw 
genomic DNA 
sequences

Fastq files (. 
fastq.gz)

Sequence Read Archive 
from NCBI repository, 
accession number: 
SRX25529404 (​h​t​t​p​​:​/​/​​i​
d​e​n​​t​i​​f​i​e​​r​s​.​​o​r​g​/​​i​n​​s​d​c​​.​s​r​​
a​:​S​R​​X​2​​5​5​2​9​4​0​4​)​(​2​6)

Data set 4 Hippobosca 
camelina female 
Nanopore raw 
genomic DNA 
sequences

Fastq files (. 
fastq.gz)

Sequence Read Archive 
from NCBI repository, 
accession number: 
SRX25529403 (​h​t​t​p​​:​/​/​​i​
d​e​n​​t​i​​f​i​e​​r​s​.​​o​r​g​/​​i​n​​s​d​c​​.​s​r​​
a​:​S​R​​X​2​​5​5​2​9​4​0​3​)​(​2​7)

Data set 5 NCBI GenBank 
gene accessions 
for the anno-
tated chemo-
sensory genes

Text file (.pdf ) Figshare ( ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​​
o​r​​g​​/​​1​0​​.​6​0​​​8​4​​​/​m​​9​.​f​i​​g​s​h​​​
a​r​​e​.​2​9​1​3​5​2​1​3​)​(​2​8)

http://identifiers.org/insdc.gca
http://identifiers.org/insdc.gca
http://identifiers.org/insdc.gca
http://identifiers.org/insdc.gca
http://identifiers.org/insdc.sra
http://identifiers.org/insdc.sra
http://identifiers.org/insdc.sra
http://identifiers.org/insdc.sra
https://doi.org/10.1371/journal.pntd.0009671
https://doi.org/10.1371/journal.pntd.0009671
https://doi.org/10.1016/j.actatropica.2020.105521
http://www.parasitesandvectors.com/content/4/1/143
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http://identifiers.org/insdc.gca:GCA_041146595.1)(24
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http://identifiers.org/insdc.gca:GCA_041146635.1)(25
http://identifiers.org/insdc.gca:GCA_041146635.1)(25
http://identifiers.org/insdc.gca:GCA_041146635.1)(25
http://identifiers.org/insdc.sra:SRX25529404)(26
http://identifiers.org/insdc.sra:SRX25529404)(26
http://identifiers.org/insdc.sra:SRX25529404)(26
http://identifiers.org/insdc.sra:SRX25529403)(27
http://identifiers.org/insdc.sra:SRX25529403)(27
http://identifiers.org/insdc.sra:SRX25529403)(27
https://doi.org/10.6084/m9.figshare.29135213)(28
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https://doi.org/10.6084/m9.figshare.29135213)(28
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