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Grooming behaviour in honey bees is
compromised by the interaction between
sublethal exposure to neonicotinoids and Varroa
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V. destructor

4 N
Ectoparasitic mite that feeds on the fat body
of larvae, pupae and adult bees

\_ J

4 I
V. destructor facilitates maintaining an open
wound, transmission of viruses and
Immunosuppression

N )

4 , , N
Immunosuppression: cellular (decreasing
haemocytes) and humoral (down-regulation
of immune related genes)
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Rosenkranz et al., 2010




Deformed wing virus

Vectored by V. destructor

© Michael J, Traynor 2007

Decrease longevity, causes weight loss, and
inability to fly

Affects learning
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Examples of neurotoxins

Cyanotraniliprole
(diamide)
Chlorpyrifos Carbaryl Deltamethrin Clothianidin

Sulfoxaflor
(sulfoximine)

Opening of ion
Inhibition of Inhibition of channels, Activation of alfa
AChE AChE inhibition of 2-adrenoceptors
GABA

ACh agonist
Flupyradifurone

(butanolide)

Costa et al., 2008
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Defense mechanisms in honey bees
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Grooming behaviour

Effective restrain of V. destructor population growth
Grooming intensity is important vs V. destructor

And Acarapis woodi

Honey bee genotypes vary in their ability to express grooming

Genes associated with grooming were identified (neurexin)

Selection based on traits associated with grooming




Is grooming behaviour affected by stressors (V.
destructor and clothianidin)?

Is there an interaction between V. destructor and
clothianidin?




Methods

Control
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Grooming

e NEB <24h
e n=40
e 7 days
Clothianidin
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Results

Treatment

Proportion of intense groomers

Control (0 ng)

SLD1

SLD2

SLD3

0 ng + V. destructor
SLD1 + V. destructor
SLD2 + V. destructor
SLD3 + V. destructor

0.72
0.55
0.57
0.39*
0.56
0.53
0.41*
0.37*




Quantification of DWV, Guzman’s lab (UofG)



DWYV genome copies per ug of RNA (log10)
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RNAseq

/RNA extraction

*From brains

\_

/RNAseq \

eGénome Québec Innovation Centre

\ /

/Bioinformatics

eCanadian Centre for Computational *DEG = Differentially Expressed

Genomics

\

\ /Results

Genes compared to control
eGene description

*Gene Ontology (biological
pathways)

VN

AACGTTAGCCAAAATTCAACAGTTCCTATAGTTCACTTACATTCTGTCTTCCCTTAAAAT
AGTCACTCGTAAAATATCTGCAGTATATAAGTAAGTTTCCATATATCTTGATTATAATAT
TTATTTGCAATCTTTTATTTATCTGACGAAAACGAAATATTTTATTTTAGAAAAATGACA
AGGTGATTGTTTATGGTGGCATGCCTTGGCATAGCTTGTCAAGGCGCCATTCTTCGAGAA
AATTCTGCAAGAAACTTGAAAAATTCATTGAAAGTAATGCACGAATGGAAATATATAGAT
TATGATTTCGGTAGCGAAGAAAMAAGACAAGCTGCGATTCAATCTGACGAATATGACCAT
ACGAAAAATTATCCATTCGACGTCGATCAATGGCGTGATARAATTTTCTTATTTTARATT
ATTAATCCATTCCAATCGTCGAAACACTTAATATTCAATAATTTTCGTCGCTCATATTTC
TTCATTTTTGAATAATTAAAAGGATATTCCACGTTTTGTATTTCTTGTTTAAGATAAGAC
TTTTGTCACCGTACTAAGATACGATGATGTGCCTTCTTCTTTGAACGTGATATCCGAGAA
AACTGACAACGGTGGACGACTTCTACAACCGTATCCTGATTGGTCATGGACGAAGTATAA
AGATTGCTCTGGAATCGTGAGCGCTTACAGTATTGCGATAATTGAAACACTTTTTCTACG
ATTATCTTCAGAATTTTTATTTCAAAAGAAGAAAAATTCATTTGTTGTACGATGTTTAGA
TCGACAAGTTCGACAGATTGTGGGTTTTGGACTCAGGTCTTGTCAATAATACTCAACCCA
TGTGTTTCCCAAAATTGCTTGTCTTTGATCTAAATAGCTCACAATTGATCAAGCAAGTAG
ACATACCGCATGAAATTGCCGTAAATACCACCACAGAACAGGGAAGATTAMMATCTTTAG
CTGTTCAAGCTATAAGTTCTGTGAATACTCTGGTGAGTTTAAATTATAATTAAAATTTTA
AATTAGAGATGATAAAGTAGCAATATGATAAAAAATAAAATTCATAACTTTCAAAATAGT
TTTTAAACTCAAAGAATTAAAATATATAGTATTATATAATATTTATTTTCATTTTTATAA
ADAAAANATGATTTTGTACTTTTCTTTAATGTTTTAGCAAAAAGATCTATCACGTTATAT
TAAATTTTCTTCTGAATCTTTAATTTTTGTAAATTTAAAAATATTTGCAAAAATGAATTT



RNAseq, grooming behaviour

SLD3

SLD3 + V. destructor

V. destructor

SLD3 V. destructor

SLD3 + V. destructor

Up-regulated DEGs

Down-regulated DEGs




Biological pathways associated with DEGs

Up-regulated

SLD3 V. Destructor

Parkinson’s

) Viral miocarditis
disease

Down-regulated

SLD3 + V. SLD3 + V.
destructor >LD3 V- Destructor destructor
Insulin signaling Sphingolipid Antlgen TOI.I and- Jgle
: processing and signaling
pathway metabolism :
presentation pathways

$i &8 3 3 1 1

AlzheinGatd uhsedgralling pathway

Dopaminergic and glutamatergic synapse

Lo

nigerdryspelating pathway-multiple

species




\/ Do stressors affect grooming behaviour?

V Is there an interaction between V. destructor and
clothianidin?




Conclusion

Clothianidin Interaction between | Never
decreased the V. destructor and underestimate V.
proportion of clothianidin destructor!
_groomers and e Proportion of intense e Defense mechanisms
Intense groomers groomers e DWV
e Number of up and down | ¢ DEGs
regulated DEGs e Biological pathways
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e te of cublethal doses of

_clothianidin and/or V. destructor
~on honey bee (Apis mellifera) self-

R _grooming behavior and associated
_gene expression
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