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What is splicing and how can it cause disease?

Can small molecule drugs turn apoptosis on in cancer cells?

What is the future of splice switching molecules?

• Bcl-x is a biological switch which controls apoptosis (cell death).
• If exon 2.1 is cut out of the mRNA, then the short form Bcl-xS

makes a protein which turns apoptosis on.
• If exon 2.1 is spliced into the mRNA, then the long form Bcl-xL

makes a protein that turns apoptosis off.
• Bcl-xL is increased in cancer as it prevents a cancer cell from

being destroyed by our bodies, allowing it to replicate
unchecked and spread.

• There are >100,000 proteins but only 25,000 genes to code
for them. How is that possible?

• Splicing cuts out non-coding introns and sticks together
coding exons to form the instructions for protein synthesis.

• Alternative splicing allows the same set of exons to be
mixed and matched in many ways to produce multiple
proteins from the same genetic blueprint.

• However splicing is a complex process that has the
potential to go wrong.

• These errors form the basis of diseases such as spinal
muscular atrophy and cancer.

• Risdiplam became the first small molecule splicing drug to be
approved by the FDA in August 2020

• Risdiplam causes the inclusion of exon 7, turning on SMN Protein
production, to treat those with Spinal Muscular Atrophy

• A screen of small molecules showed GQC-05 turned apoptosis 
on in cancer cells. 

• GQC-05 increased Bcl-Xs and decreased Bcl-xL.
• But what part of the molecule is important for activity?

Is small molecule synthesis scalable to industry?

Conclusions

• Flow-reactions - increase
surface area and light
penetration - faster and
better yielding.

• Scalable - batch is
limited by vessel size.

• High-throughput screening can
test large libraries of compounds
simultaneously.

• A Bcl-x construct with Luciferase is
designed to light up when a
compound turns apoptosis back
on.

• Increased screening leads to faster
breakthroughs.
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• GQC-05 successfully turns on apoptosis in cancer cells. 
• Large scale screening and synthesis will aid in getting new therapeutics for incurable 

diseases through to the clinic.
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