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Rationale of UBA5 drug repurposing research

- Our research study published in eLife demonstrates that UBA5 function lies on a fine 
balance between health and disease.

- As a result, even small changes in UBA5 activity can lead to large changes in health.

- All known UBA5 patients have at least one “hypomorphic” copy of UBA5 with reduced 
function, even if the second copy is fully nonfunctional.

- By boosting activity of the hypomorphic UBA5 with a repurposed or original drug, we hope 
to tip the balance of UBA5 function back toward a healthy state.



Timeline of UBA5 drug repurposing research
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Drug repurposing for UBA5 activators identifies Idsanutlin

UBA5 activator!
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Repurposed drugs (>5,000 screened in total)

- Using the approach we built for measuring UBA5 function, we tested over 5,000 FDA-
approved and biologically active drugs. Among them, we identified Idsanutlin as a drug that 
boosts UBA5 activity. 

- Idsanutlin has entered multiple clinical trials as a chemotherapy drug. It is orally available 
and generally well tolerated, with some adverse effects including anemia, nausea, and 
diahrrea. 



Computational screening for UBA5 activators identifies compound A10

UBA5 activator!
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Increasing Amounts of Drug

- With our knowledge of UBA5 function, we collaborated with the University of Washington 
to complete an AI-based computational drug screen of billions of compounds.

- We validated compound “A10” as a strong UBA5 activator. A10 is an original compound 
that has not been through clinical trials. Though it has less potential for immediate use in 
patients, it may represent a better long-term solution.



Idsanutlin and A10 can both universally activate UBA5 variants
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Increasing Amounts of Drug Increasing Amounts of Drug

- We of course wanted to identify a drug that could help all UBA5 patients, so we tested 
whether Idsanutlin and A10 can function universally. Excitingly, both drugs can boost the 
activity of each class of UBA5 variant found in patients, suggesting that they would be 
widely applicable.



Idsanutlin and A10 can both rescue patient cells from toxic stress

B1 = Idsanutlin; C1 = A10
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- We found that both Idsanutlin and A10 can rescue the toxic stress observed in patient 
cells, which causes cells to die. This can be observed by looking at the cells directly (left), 
or tracking their death over time (right).

- These experiments use Raiden’s cells as an example, but we have since obtained 
additional patient cells to test that carry distinct UBA5 variants.



Next steps

•  Further evaluate a new, third avenue of therapy – molecular chaperones

•  These drugs would act downstream of UBA5, alleviating the effects of its 
reduced function.

• We’ve tested two examples, including phenylbutyrate (PBA), and they 
show promising results in rescuing patient cells.

• While the effects are weaker than our repurposed and original UBA5 
activators, PBA is already an FDA-approved drug that is orally available 
and well tolerated. Thus, this represents the fastest route to a potential 
therapy.

•  Move our 3 classes of drugs into more complex systems

•  Fruit fly model system (in collaboration with Baylor)

•  Brain organoid system (in collaboration with St. Jude)

• Mouse system (in collaboration with Baylor) 



Fundraising and Milestones

•  We are seeking $60,000 to support our research over the next 6-9 months.

•  In that time, we project the following milestones:

•  Complete a full analysis of PBA in current cellular system (2 months).

•  Test the ability of our 3 classes of drugs to rescue other patient cells, which 
carry different UBA5 variants (3 months).

• Test for off-target effects of all 3 drugs on cellular pathways related to UBA5 
(4 months).

• Test efficacy of drugs in cellular systems for related disorders linked to the 
UBA5 pathway, including UFC1 and UFM1 variants (6-9 months).

• Obtain early results in fruit fly, organoid, and mouse models (6-9 months).

• Through a competitive application process, engage in a new partnership 
with the Oxford-Harrington Rare Disease Center to further drug development 
and funding acquisition (6-9 months).
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