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Apis mellifera intermissa is the native honeybee subspecies of Algeria. A. m. intermissa occurs in Tunisia, Algeria
and Morocco, between the Atlas and the Mediterranean and Atlantic coasts. This bee is very important due to
its high ability to adapt to great variations in climatic conditions and due to its preferable cleaning behavior.
Here we report the draft genome sequence of this honey bee, its Whole Genome Shotgun project has been depos-
ited at DDBJ/EMBL/GenBank under the accession JSUV00000000. The 240-Mb genome is being annotated and an-
alyzed. Comparison with the genome of other Apis mellifera sub-species promises to yield insights into the
evolution of adaptations to high temperature and resistance to Varroa parasite infestation.

© 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Africa
Specifications
Organism Apis mellifera intermissa (HAL-Blida)
Sex Male
Sequencer or array type [llumina
Data format Analyzed

Experimental factors N/A
Experimental features Genome assembly from Illumina whole genome

sequencing
Consent Allowed for reuse citing original author
Sample source location Algeria

Apis mellifera intermissa, the native honeybee subspecies of Algeria
and most of North Africa, is distinctly darker [13] with some times
light illumination on the tergites. This honey bee is characterized by a
small size, nervousness, aggressive defense behavior and an abundant
use of propolis [12]. A. m. intermissa is prone to swarming [7], produces
many broods and can build up to one hundred queen cells [6]. A. m.
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intermissa has the high ability to adapt to great variations in climatic
conditions [4].

Ritter [11] described the tolerance of A. m. intermissa to Varroa mite,
Varroa destructor, and some studies showed that A. m. intermissa is able
of self-defense against this mite [5]. Moreover it has a higher level of
hygienic behavior compared with several other subspecies [8] and it is
characterized by a good cleaning ability [2].

Some pathogens and viruses had been detected, at a low level, in
A. m. intermissa colonies like the American foulbrood parasite
Paenibacillus larvae; Nosema [1,3] and the deformed wing virus [9].
Such abilities of adaptation to variable climatic conditions, hygienic
behavior, Varroa mite tolerance, low infestation with American foul-
brood, Nosema, and DWV virus makes A. m. intermissa a honey bee
with very high potential for selection base in breeding programs
for honeybees' resistant to diseases and pathogens and more adap-
tive to the global climatic changes.

Therefore pure lines samples of A. m.intermissa collected from Blida
(36°31’N 2°58’E) [10] and confirmed by Adjlane and Haddad [2] for
their preferable cleaning behavior were selected as a reference sample
to be sequenced for its full genome, which will be an important source
of information for honeybee research community worldwide.

Here, we report the draft genome sequence of A. m. intermissa, which
was obtained through sequencing using the Illumina GAIIX instrument.
The raw data obtained were trimmed at either end based on the quality
score analysis performed using SeqQC tool. Poor or bad quality bases,
probably originating from sequencing mis-calls, were trimmed off
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before subjecting it to the assembly software. After the primary analysis
of the assembly described below, based on contig sizes, genome repre-
sentation and its functional elements, the output will be taken up for
further analysis.

Raw data QC

The Illumina GAIIX paired end raw reads were quality checked using
Genotypic Pvt. Ltd., proprietary tool SeqQC. lllumina library has uniform
read length of 100.

Raw data processing

[llumina paired-end raw reads were processed by perl script for re-
moval of adapters, lowquality bases, and b-blocks trimming towards
3’-end of the read. Coverage is calculated on the assumption of the
240 Mb genome size of A. m. intermissa as shown in Supplement.

De-novo assembly of sequenced genome data

Short reads paired-end read data, 85.5 million read pairs were as-
sembled with SOAP denovo assembler [14]. Various hash-lengths were
tested for denovo assembly, ranging from 45 to 65 km. The result
shows that 59 hash-length has assembled the best assembly in terms
of total contig length, number of contigs generated, and N50 value.
The denovo assembly generated 2330251 contigs. SOAP denovo was
used with default parameters. Scaffolding was completed using the soft-
ware SSPACE 2.0 scaffolder using paired-end data [15]. Scaffolding
resulted in 522,976 scaffolds. Although SOAP denovo uses paired reads
to resolve repeats and polymorphism, it does not perform “gapped”
scaffolding: if there is a coverage gap between a read pair, this pair is
not utilized. To leverage such pairs and to make better use of long insert
libraries, scaffolding is carried out. SSPACE scaffolder is used with these
parameters: minimum number of overlapping bases with the seed is 45,
minimum overlap required between contigs to merge adjacent contigs
in a scaffold is 50, minimum read pairs to compute scaffold is 5, contig
extension is switched on, minimum number of reads needed to call a
base during an extension is 20, and maximum number of allowed
gaps during mapping with Bowtie Langmead et al. [16] is 1. Scaffolds
do consist of uncalled bases (Ns). To fill these inter-scaffold Ns with
nucleotides, gap closure is done using Gap Closer tool later. With the
help of SSPACE scaffolding using Illumina library, the assembly showed
significant improvement in N50 value and significant reduction in num-
ber of contigs. The draft genome (scaffolds) resulted 522,976 sequences
which gives a total genome length of 243 Mb as shown in Supplement.

The draft genome information reported here provides opportunity
for further research into the mechanism involved in adaptations that
allow the organisms to thrive in high temperature environments and
how these bees have good immunity and are resistant to infestation of
Varroa parasite.

Summary

Apis m. intermissa is the native honeybee subspecies of Algeria. A. m.
intermissa occurs in Tunisia, Algeria and Morocco, between the Atlas and
the Mediterranean and Atlantic coasts [12], in an area of more than
2500 km long. A.m. intermissa indicates the position through this bee
races between tropical Africa and European breeds [17]. This bee is
very aggressive, nervous and produces many broods with many
queen cells [6]. A. m. intermissa is prone to swarming, shows a
defensive behavior and an abundant use of propolis [12]. Here we re-
port the draft genome sequence of this honey bee. This Whole

Genome Shotgun project has been deposited at DDBJ/EMBL/
GenBank under the accession JSUV00000000 (http://www.ncbi.
nlm.nih.gov/nuccore/JSUV00000000). The version described in this
paper is version JSUV01000000. The 240-Mb genome is being anno-
tated and analyzed. Comparison with the genome of other Apis m.
intermissa sub-species promise to yield insights into the evolution
of adaptations to high temperature and resistance to Varroa parasite
infestation.
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Supplementary data to this article can be found online at http://dx.
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