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Why?

New discoveries are reported at a rate beyond what
human analysts and scientists can integrate into models
—yet we need to react and make decisions!

“Bottom-up” knowledge-based,
causal models are powerful but are
difficult and time consuming to build

models require large amounts of
labeled data and provide limited
explanatory insight

Deploy model building machines that collect fragmented “bottom-
up” knowledge and assemble models automatically

“Top down” data-derived predictive

Model-building machines monitor, understand,
and explain complex systems at scale

emmaa.indra.bio
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Strong radioprotective FGF1 signaling down-regulates proliferative and metastatic
um| the angiosarcoma cell line, ISOS-1, through the dual inhibition of EGFR and VEGFR pathways.
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BACKGROUND AND PURPOSE: Angiosarcoma is associated with a poor prognosis and is treated with radiotherapy. Although FGF1 is a
800 - potential radioprotector, the influence of FGF1 on the malignancy of angiosarcoma remains unknown,
IALS AND METHODS: Highly stable FGF1 mutants, which exhibit stronger mitogenic activity than wild-type FGF 1, were examined as
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Push science

Users formulate their scientific/analytical questions to define what
problem they want model-driven updates on.

“Why does treatment with the cancer drug PLX-4032
lead to resistance in Patient A but not Patient B.”

“In what ways could prolonged conflict
lead to food insecurity in South Sudan?”

Machine gives “push” updates to user based on the
model(s) relevant to their problem

“The newly reported interaction between
CALM and KRAS is part of a new
explanation for PLX-4032 resistance.”

Analysis & Explanation

Automatically built models can be large and
complex but analysis has to be relevant and
intuitive
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“The newly reported interaction
between CALM and KRAS is part of a new
explanation for PLX-4032 resistance.”

Automated Reading & Assembly

 Natural language processing systems to extract
causal mechanisms and observations
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The significantly increased conflict in the region has forced many families to flee.
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 Assembly of fragments of causal information at scale

IRS1 phosphorylated on S1101 leads to the dephosphorylation of IRS1 on Y612. (1)

IRS1 phosphorylated on S1101 leads to the dephosphorylation of IRS1 on tyrosine. (1)
Serine-phosphorylated IRS1 leads to the dephosphorylation of IRS1 on tyrosine. (3)
Phosphorylated IRS1 leads to the dephosphorylation of IRS1. (1) I N D RA
IRS1 leads to the dephosphorylation of IRS1 on tyrosine. (4) Modified IRS1 leads to the dephosphorylation of IRS1. (1)
| \ Integrated Network and Dynamical
IRS1 is dephosphorylated on tyrosine. (2) IRS1 leads to the dephosphorylation of IRS1. (2) Reason | ng Assembler

IRS1 is dephosphorylated. (28)

How to integrate novel information with existing model?

« Redundancy: new evidence, corroboration of existing
knowledge

 Refinement: existing knowledge in more detail or in a
specific context

 Generalization: existing knowledge generalized to broader
context

 Conflict: contradicts existing knowledge

* Novelty: completely new information —is it reliable?

Finally, generate executable models from
assembled knowledge




