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Abstract Translation beyond discovery

Chemical genetics involves the discovery, development and use
of chemical probes for interrogation of biological processes and .0 am
for translational discoveries. In a manner analogous to classic

forward mutagenesis screens, the Hong lab has conducted an }

unbiased, high-throughput chemical screen for small molecules
GENE DISEASE

that specifically modulate early embryonic development in

zebrafish, and has carried out the follow-up task of identifying

the pharmacological targets of a number of developmental

modulators. Using this target-agnostic, “high content” phenotypic
UK Biobank was established by the Wellcome Trust medical
charity, Medical Research Council, Department of Health, Scottish
Government and the Northwest Regional Development Agency. In
addition to information collected during the baseline assessment,

screening platform, we have discovered novel BMP, Wnt and
100,000 UK Biobank participants have worn a 24-hour activity

hedgehog inhibitors, as well as first-in-class modulators of cell
signaling components. Moreover, since disturbances In
developmental pathways play central role in the pathogenesis of
many human illnesses, small molecules that selectively target
them have significant translational potential. Yet the complexity
and unbiased nature of phenotypic screens make the crucial
follow-up task of identifying the biologically relevant target of
each hit very challenging. Leveraging the available molecular
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of small molecules and accelerate target identification. Finally,
we are leveraging UK Biobank phenotype-genotype database to
iIdentify the clinical phenotypes associated with naturally
occurring human genetic variations in the target genes, and then
utilize these associations to ultimately guide therapeutic
development for important unmet clinical needs. Finally, digitally
annotated results of chemical screens and target deconvolution
will be made available to the broader scientific community via a
searchable, online database named Chemical Phenomics
Initiative.

100,000 participants (brain, heart, abdomen, bones & carotid
artery). UK Biobank is linking to a wide range of electronic health
records (cancer, death, hospital episodes, general practice), and
IS developing algorithms to accurately identify diseases and their
sub-sets. Blood biochemistry is being analysed (such as
hormones & cholesterol). Genotyping has been undertaken on all
500,000 participants and these data are being used in health
TX research.

The depth of the data generated by the size of Uk Biobank allows

for powering of statistical tests for even rare variants. Phenome

wide association studies (PheWAS) of a drug target can identify
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compounds perturbed 11 different anatomical features. Similarity query of the fingerprint database generated

from ZFIN identified potential activity in Wnt and potentially TGFB. Fig 5. Example of a Uk Biobank powered Phenome wide

association study identifies new potential therapeutic indications

for novel small molecules.
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