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Some of the science behind the discovery of drugs for GIST
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Disclaimer: I am not a physician. I am a scientist (biochemistry/ toxicology) 
with some experience in cancer research. 

Nothing in this presentation should be regarded as medical advice or as a 
substitute for consulting with your doctors.

David Josephy
Life Raft Group Canada

david.josephy@liferaftgroup.ca

Part 1:  The discovery of drugs
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Discovering drugs: example: penicillin (antibiotic)

Alexander Fleming, 1928; bioassay
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Testing antibiotics (1960s style)



“Screening” to discover active compounds

Inhibition of the growth of bacteria in a petri dish is a
simple assay, so we can “scale up” and test thousands of
compounds – natural products, extracts, “libraries” of
synthetic compounds, etc. – looking for new antibiotics.

Scientists call these screening projects “fishing
expeditions” … but we know that they sometimes catch
wonderful fish!
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Screening the hard way:
the discovery of DEET

In 1942, the US military screened more than 7,000 compounds to
develop repellents. A sample of each test compound was distributed on
the forearms, and the hands were placed in cages containing 2,000–4,000
mosquitoes. … N,N-Diethylbenzamide was among the most effective
compounds found. However, it also caused skin irritation.

Determined to find a repellent that was not an irritant, 33
derivatives from N,N-diethylbenzamide were tested. Subsequent studies
showed that N,N-diethyl-m-toluamide (DEET) is safe for human use.

(DeGennaro, The mysterious multi-modal repellency of DEET, 2015)

If the screening technique is effective, you don’t need to
know how the chemical works –even today, it is still not clear
why DEET repels mosquitoes.
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96-well plate

Screening the modern way: “high-throughput”
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A high-throughput screening protocol

Read bacterial growth to 
determine MIC (“minimum 
inhibitory concentration”)

Dispense bacteria into wells 
with various dilutions of 
test compounds

Test compounds: dilutions
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High-throughput screening: read-out

Test compounds: dilutions



“Staphylococcus aureus is the leading cause
of infections worldwide and methicillin-resistant
strains (MRSA) are emerging. MRSA is resistant
to all known -lactam antibiotics. New
strategies are urgently needed to overcome this
threat.

Using a cell-based screen of ~45,000
diverse synthetic compounds, we discovered a
potent bioactive, MAC-545496, that reverses -
lactam resistance in MRSA.”

Eric Brown (McMaster), Nature Chem. Biol., 2020.

High-throughput screening: state of the art, 2020
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Selective toxicity

The greater the biological difference between the species, the better the 
chances are of achieving selectivity.

Antibiotics (bacteria)

Antifungals

Herbicides

Insecticides

Rodenticides? All of them are highly toxic to humans and other mammals!
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Cancer chemotherapy

The challenge of cancer chemotherapy is to find a biological basis for
selectively killing cancer cells – which, although aberrant, are human cells.

Until the introduction of imatinib and other TKIs, most chemotherapy
relied on the rapid growth of (most) cancer cells as the basis for selective
toxicity - for example, by inhibiting DNA synthesis or by directly damaging
DNA, to prevent cell division.

This mechanism explains why the side effects of chemotherapy
typically affect rapidly-dividing normal cells, such as the gut lining, the
blood (low red-cell and white-cell counts), and hair follicles (hair loss).
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The concept of selective (‘targeted”) cancer chemotherapy arose
following the discovery (1970s) of oncogenes: genes which, when mutated,
drive the uncontrolled growth of certain cancer cells.

Turning this concept into reality took several decades of research!

GIST therapy was one of the early successes, building on the breakthrough
success of imatinib for treatment of CML (a type of leukemia).
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Brian Druker, OHSU
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