


From Data to Discovery
How AI is Finding Hidden Cures – and Making them Human



Introduction

I’m the CEO at TXI

I am one of the co-organizers of this week’s conference 
(thank you to TriFork and Slalom for organizing) 

I am one of the board members of Rare Hopes. 



Disclosures

I am a full-time employee and shareholder in AbbVie.

I am the President and Founder of Rare Hopes NFP, a 
non-profit organization targeting the use of knowledge to 
generate and release hypotheses for drug repurposing in the 
treatment of rare diseases.

AbbVie and RareHopes share no affiliation.

The opinions expressed are my own and are not official 
statements or representative of AbbVie.



How Data Becomes Knowledge



What is a knowledge graph?

Nodes: store details about entities, such as people, places, objects, or 
institutions. 

Relationships (or Edges): The link between two nodes that shows how 
they are related. Like nodes, each relationship has a label identifying 
the relationship type and may optionally have one or more properties.

Organizing principle: a framework that organizes nodes and 
relationships. Unlike many data designs, knowledge graphs can easily 
incorporate multiple organizing principles.



Data
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Now you try…

Part of the benefit of this conference is 
building connections and community. 

Turn the people near you and find 3-5 
ways that you connect and can build 
your network. 

Mark Rickmeier

MC1R Gene Mutations

Brian Martin

Has this

Has this
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Metcalfe’s Law

Let’s apply it to our knowledge of 
human medicine and biology…



?

What if a disease is so rare that it will never receive the significant investment 
of time and resources necessary to research and develop a treatment?

What if an approved, on-market drug can be connected to an existing rare 
disease through public literature and evidence?

What if we could put the power of AI and graphs to work to make these type 
of hypotheses and evidence available to doctors and researchers?

The Rare Hope…

patient drug



A new life conceived…

patient

It’s 1998 - somewhere in the world, a 
new life begins. 

A girl will be born, with her whole life 
ahead of her. 



An undetected mutation…

patient variant gene

Unbeknownst to anyone, her DNA has 
experienced from either an inherited 
condition or a spontaneous mutation, a 
variation in chromosome 17q24.2 found in 
the human gene PRKAR1A.



A rare disease…

patient disease variant gene

First described in 1985, Carney Complex is a disorder which 
causes the growth of small benign tumors in various parts of the 
body. These tumors range from simple aesthetic nuisance to 
potentially life threatening.

Carney Complex is in most cases caused by this specific mutation 
of the PRKAR1A gene.

She is now one of less than 650 individuals ever reported.

There is no approved treatment known.



In the neighborhood…

disease variant gene pathway gene compound

The PRKAR1A gene acts as a catalyst for another gene 
called PRKACA as part of the cAMP signaling pathway – 
which has connections to oncology as a known cancer 
related gene.

Back in 2014, a single paper pointed out the potential for 
PRKACA inhibitors as a treatment of other diseases similar 
to Carney Complex.

No further research has been identified on this association.



Heading in the right direction…

gene pathway gene

PRKAR1A and PRKACA are related 
by sharing a pathway called the 
cAMP PKA subunit.

This means if you can affect 
PRKACA in the right way, you can 
impact the potential issues with 
PRKAR1A’s failure to perform its 
role in regulating things.



Unrelated researach…

gene gene gene compound

A 2019 Nature publication includes research shared as 
”Chemical proteomics reveals target selectivity of clinical JAK 
inhibitors in human primary cells”

In the study, researchers examined how selective the JAK 
inhibitor class of compounds are within the JAK family of genes.

They found lots of off-target activity of these drugs against 
other genes, but activity against JAK1/2 was the purpose of the 
study.



An existing drug…

gene gene compound drug

Enter Ruxolitinib - a JAK1 inhibitor.  

Not designed, targeted, or tested for endocrine tumor 
conditions, it was first approved in 2011 for the treatment of 
myelofibrosis.

However, that unrelated research from 2019 shows it has 
off-target activity against PRKACA.



Potential…

disease variant gene pathway gene compound drug

So, if Ruxolitinib as an approved JAK inhibitor 
compound also affects PRKACA and causes an 
effect through the cAMP pathway on PRKAR1A 
which mitigates the impact of the variant in 
chromosome 17q24.2, could it enable the 
patient’s body to catalyze proteins correctly and 
prevent the formation of tumors? 

?



It works.

patient disease variant gene pathway gene compound drug

MATCH

  (d:Drug)-[r1:CONTAINS]->(c:Compound),

  (c)-[r2:HAS_ACTIVITY_AGAINST]->(g1:Gene),

  (g1)-[r3:SHARES_PATHWAY_WITH]-(g2:Gene),

  (g2)-[r4:HAS_VARIANT]->(v:Variant),

  (v)-[r5:ASSOCIATED_WITH]->(di:Disease)

WHERE

  r1.STRENGTH>0 and r1.CONFIDENCE=1.0 and

  r2.STRENGTH>3 and r2.CONFIDENCE>0.8 and

  r3.STRENGTH>0 and r3.CONFIDENCE>0.7 and

  r4.STRENGTH>0 and r4.CONFIDENCE>0.5 and

  r5.STRENGTH>0 and r5.CONFIDENCE>0.5 and

  di.PREFERRED_NAME=‘Carney Complex’ and

  d.MAX_PHASE>3 and

  NOT EXISTS (d)-[:APPROVED_TREATMENT]-(di) = 1 result:   d.PREFERRED_NAME=’RUXOLITINIB’



Closing the loop…

A doctor or researcher, armed with sufficient 
evidence and belief, can consider and pursue 
the potential of an off-label use of the drug or 
provide their own knowledge on why the 
hypothesis of a treatment might be invalid.

A community space where that knowledge 
can be captured and shared creates an 
opportunity to close the loop on a hypothesis.

patient disease variant gene pathway gene compound drug



And so much more...

patient disease variant gene pathway gene compound drug

MATCH

  (d:Drug)-[r1:CONTAINS]->(c:Compound),

  (c)-[r2:HAS_ACTIVITY_AGAINST]->(g1:Gene),

  (g1)-[r3:SHARES_PATHWAY_WITH]-(g2:Gene),

  (g2)-[r4:HAS_VARIANT]->(v:Variant),

  (v)-[r5:ASSOCIATED_WITH]->(di:Disease)

WHERE

  r1.STRENGTH>0 and r1.CONFIDENCE=1.0 and

  r2.STRENGTH>3 and r2.CONFIDENCE>0.8 and

  r3.STRENGTH>0 and r3.CONFIDENCE>0.7 and

  r4.STRENGTH>0 and r4.CONFIDENCE>0.5 and

  r5.STRENGTH>0 and r5.CONFIDENCE>0.5 and

  di.PREFERRED_NAME=‘Carney Complex’ and

  d.MAX_PHASE>3 and

  NOT EXISTS (d)-[:APPROVED_TREATMENT]-(di) > 800,000 drug+disease hypotheses

https://www.biorxiv.org/
content/10.1101/2022.1
2.20.521235v1



The platform…

https://www.figma.com/proto/cRMCMcZ0c0ZoijEelu726j/Rare-Hopes?node-id=204-2498&p=f&t=0bqgqG1UgCEUZENB-1&scaling=min-zoom&content-scaling=fixed&page-id=88%3A3037&starting-point-node-id=204%3A2498&show-proto-sidebar=1
https://www.figma.com/proto/cRMCMcZ0c0ZoijEelu726j/Rare-Hopes?node-id=204-2498&p=f&t=0bqgqG1UgCEUZENB-1&scaling=min-zoom&content-scaling=fixed&page-id=88%3A3037&starting-point-node-id=204%3A2498&show-proto-sidebar=1


The platform…



For professionals…



For families…

https://www.figma.com/proto/cRMCMcZ0c0ZoijEelu726j/Rare-Hopes?node-id=380-3366&p=f&t=FykJTOHrEMAPkPsi-0&scaling=min-zoom&content-scaling=fixed&page-id=88%3A3037&starting-point-node-id=380%3A3366&show-proto-sidebar=1
https://www.figma.com/proto/cRMCMcZ0c0ZoijEelu726j/Rare-Hopes?node-id=380-3366&p=f&t=FykJTOHrEMAPkPsi-0&scaling=min-zoom&content-scaling=fixed&page-id=88%3A3037&starting-point-node-id=380%3A3366&show-proto-sidebar=1


For families…



Why is this topic relevant to this community?

Chicago coming together to make Rare Hopes happen… bigger than 
any one company or individual. 

Networks are key to this kind of innovation (what we can do together). 

Communities like this are critical for networks to form.

What happens if we reduce not just silos in our data, but also in our 
networks? 
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Sharing hope for those with rare and 
neglected diseases.

Grateful for support from all of our partners

Follow 
Rare Hopes NFP

Support
Rare Hopes NFP

Rare Hopes NFP is a registered 501(c)(3) organization. Donations are tax-deductible to the fullest extent permitted by law. EIN: 93-3126918






