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What is Chemical Genetics and why is it important?
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What is the history of Chemical Genetics?

A First drug screen performed

100 compounds 88,000 compounds 364,000 compounds
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What are small molecules?
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Advantage: can inhibit one of several functions


http://lppt.epfl.ch/page-51483-en.html

How does a Chemical Genetics assay work?
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Target identification HOW do you determine
a positive ‘hit’?



What is a Chemical Library?
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What types of chemical libraries are there?

Diversity
Oriented

O
Focused ﬁ

Small molecules may be known or synthesized

https://sites.google.com/site/4aburtonpsychak/social-phenomena



https://sites.google.com/site/4aburtonpsychak/social-phenomena

What does these chemical libraries look like?
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http://www.nature.com/nature/journal/v432/n7019/abs/nature03196.html

What ways can you do a chemical genetics screen?

Phenotypic chemical screening
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What is High Throughput Screening(HTS)?

Overnight culture
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What are the two ways you can perform chemical genomics screens?

Target-based
(reverse chemical genetics)




What are the two ways you can perform chemical genomics screens?

Target-based b Phenotype-based
(reverse chemical genetics) (forward chemical genetics)
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How does a High Content Analysis screen work ?

IHC and mounting of brain
sections in multi-well plates




What are some ways to determine Hits?
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What are some ways to determine Hits?
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How do you determine new small
molecule target?

Quantitative MS




How do you determine new small
molecule target?
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Summary of different kinds of Biochemical assays

Target-based
(reverse chemical genetics)

Phenotype-based
(forward chemical genetics)
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What are the three biggest areas of Chemical Genetics focus?

Mendelian or monogenic Complex or multifactorial

Susceptibility
genes
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Monogenic Diseases Cancer Basic Research



How is Chemical Genetics helping cure Spinal Muscular Atrophy?
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What are the Pros and Cons of Chemical Genetics?
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Great for finding specitfic
molecules that do what you want
Protein of interest is not removed
Good for research
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The Stages of Clinical Trials

Lab Studies Human Safety

Tens of particlpants

Expanded Safety | Efficacy & Safety

Hundreds of participants ' Thousands of participants
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* Many chemicals fail late state clinical

trial studies
* Not as many drugs as statistically

expected



What is the future for Chemical Genetics?
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Who is Sandra Richter and the Oates Lab?
OATES LAB

Timing
Oscillators
Patterns Lab




Why are zebrafish a good model organism for Chemical Genetics?
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Environmental Modifications not
possible in Zebrafish
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Questions?




