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Background & Objectives

• Genome-wide CNVs detection

• Determination of group specific CNVs

source: https://illustrated-glossary.nejm.org
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Dataset

• Whole genome DNA sequences of Apis mellifera foragers:

• 22 scouts (S)

• 22 recruits (R)

• Scouts seek new resources and return to the colony, enlisting 
recruits to collect these resources
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• Sequencing parameters:

• Illumina HiSeq2000 

• PE 100 bp

• ~ 10 x average coverage



Methods
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Results
CNVs number
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v3.1 v4.5

# dup 3,225 3,093

# del 5,348 4,409



Results
CNVs length

8

zoom

Duplications (bp)

v3.1 82 - 920,100

(2,410±23,415)

v4.5 82 - 48,601

(772.835 ± 2,036)

Deletions (bp)

v3.1 50 - 920,055

bp (1,524±17,334)

v4.5 50 - 30,925

(510±1,161)

zoom



Results
Group specific CNVs

• No scout-specific CNVs

• Recruit-specific fragments deleted in both reference
genome versions, duplication only in 3.1 assembly

9theta.edu.pl EAAP 2020

v3.1 v4.5

dup 12:4684284-4684637 (353 bp) -

del 5:9737471-9737608 (137 bp) 5:11508552-11508689 (137 bp)



v3.1 v4.5

dup 12:4684284-4684637 (353 bp) -

del 5:9737471-9737608 (137 bp) 5:11508552-11508689 (137 bp)

Results

10theta.edu.pl EAAP 2020

LOC408840 (5'-3' 

exoribonuclease 2 homolog)
11,495,103 11,523,765

11,508,552 11,508,689 

28,662 bp



Results
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11,495,103 11,523,765

11,508,552 11,508,689 

28,662 bp

9,722,200 9,750,791

28,591 bp

9,737,471 9,737,608 

LOC408840 gene deletion in both genome assemblies. 

v3.1 v4.5

dup 12:4684284-4684637 (353 bp) -

del 5:9737471-9737608 (137 bp) 5:11508552-11508689 (137 bp)



Results

LOC408840 (5'-3' exoribonuclease 2 homolog) function: 

• 5'->3' exoribonuclease activity

• termination of transcription by RNA polymerase II



Results
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v3.1 v4.5

dup 12:4684284-4684637 (353 bp) -

del 5:9737471-9737608 (137 bp) 5:11508552-11508689 (137 bp)

• Intergenic

• NCBI Genome Remapping Service (v3.1 → v4.5):

• 12:4684284 -4684637 → GroupUn5087:3954 -4179



Conclusions

• LOC408840 gene may play a role in behavioral

differences between scouts and recruits

• Mapping of reads against different versions of the

reference genomes provides validation of CNVs
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Future work

Dataset:

• WGS of 100 honeybees (Illumina and Oxford Nanopore) 

• Honeybees from different families

Goals:

• Describing the genomic landscape of honeybee genome

• Assessing inter-individual and inter-family variation. 
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