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Gaps In existing knowledge

How bees respond to environmental
changes

EU Parliament, June 14 2016
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can we simplify the monitoring?

one test?
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first attempts: BeeClinic

EU 7t FW programme project: BeeDoc
DNA chip technology
> changing response of a stress marker

pathological stress > immune genes
pesticide stress > detoxifying genes
nutritional stress > set of genes

+ broad set of pathogens




what about new stressors?

Important limitation: you only find what you are seeking for

Available online at www.sciencedirect.com
SOIENCE@DIHEOT° Journal of
INVERTEBRATE
PATHOLOGY

Journal of Invertebrate Pathology 92 (2006) 93-95

www.elsevier.com/locate/yjipa
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Comprehensive Bee Pathogen Screening in Belgium
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can we monitor in an unbiased way?

The Central Dogma of
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Molecular Biology



Next Generation Sequencing:
= high-throughput sequencing
< parallelizing the sequencing
process

vb. lllumina Genome Analyzer
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the BELBEES project

BELgian Science POlicy project: aimed to find new pathogens
> revealed also expressed immune/detoxifying genes + visited flowers

Bombus terrestris; 79,94% Bombus pascuorum; 85,77%

Unclassified; 0,03%

// Undlassified;
12,38% .
Other;
7,68% N
0,02%

0,20%

Osmia cornuta; 76,13% Andrena vaga; 58,91%

Unclassified;
. 13,39%

Unclassified;
22,52%

W Host OUnclassified mBacteria ®Protozoa ™ Nematoda MFungi ™ Acari = Plants Viruses



gaps in existing knowledge

good reference genomes > genome sequencing of 500 bee species

cfr. the 15K project at Baylor College of Medicine, USA

Bavior

College of

UMAN GENOME SEQUENCING CENTER
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Resources

i5K Pilot Project Summary SEARCH

Search |

About the Project

The BCM-HGSC s sequencing 28 arthropod genomes as a pllot project to kickstart

the i5K CONTACT
¢ Arthropod main page with list of ail organisms ..

Collaboration Status Pages g 5
« Comparative analysis of wasp genomes sheds hight on the evolution of .

Hymenoptera and parasitoidism
« House spider, annotation. publication plan, and [atest news
* Medfly genome annotation groups
The 5K is @ initiative to sequence the genomes of 5,000 arthropod species. This pilot project builds on our extensive

expenance seguencing many arthropods over the years, inciuding D. melanogaster, D. pseudocbscura. the
honeybee, the red flour beetle, the pea aphid, the hessian fly. the centipede, and many others

The 5K was first announced in March 2011 In a lettar to Science Magazine and other press releases - for example




gaps in existing knowledge

understanding molecular pathways and how they are affected by
(combination of) stressors

Toll pathway IMD pathway
Fungi Gram-positive bacteria Gram-negative bacteria
(Lys-type peptidoglycan) (DAP-type peptidoglycan)
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gaps in existing knowledge

developing pipelines for data processing




a single bee can tell the whole story...
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