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Potential role of AI 

What is the bridge 
between functional 
and genomic 
precision medicine? 



Bridge to the Future 

Role of AI in Functional and Genomic Precision Medicine > EHA SfPM 2024 / 27th September2



How soon is now? 
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Bottomly and McWeeney (2024) JITC



Role of AI in Functional and Genomic Precision Medicine > EHA SfPM 2024 / 27th September4



Bridging the Gap
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• Comprehensive Biological insights

• Enhanced Predictive Modeling and Decision Support

• Identification of Biomarkers and Therapeutic Targets

• Address data complexity



Multimodal Data Integration 
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Image: Acosta et al (2022).

Thinking beyond multiple modalities….

Key: heterogeneous and interconnected* data

*Interconnected: Connected + Interacting



AI Maturity Models for Research Tasks 
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Diagnostics 
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Is the Bridge Safe?
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Source: FDA



Clinical Implementation Pathways
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Are we trying to 
drive on the 
bridge as we 
build it? 
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To date: More Reactive than Proactive 
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KOKO 
Mental health nonprofit 



4,000 people
30,000 messages



Are we all on the 
(same) bridge? 
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Are we augmenting inequality?  
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What is hidden in the large amount of 
public data? 
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Bias impacts training and reference data sets
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• Computational pathology has leveraged 
large public datasets that 
underrepresent certain demographic 
groups

• Whole-slide image classification models 
display marked performance 
disparities across different 
demographic groups

Vaidya et al 2024



Is the Path Clear?
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Do we understand what is happening in the 
model? 
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Explainable Integrative Modeling of 
Myelodysplastic Syndromes
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Focus: Identification of relevant therapeutics for MDS patients by 
linking patient similarity networks with predicted drug-gene 
interactions to prioritize gene targets (patient-gene edges) 

Incorporation of xAI to maintain transparency given complex 
models



Together we 
build bridges 
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Artist: Lorenzo Quinn



What is AI/ML Ready Data?

• Structured and Labeled Data

• Quality and Consistency

• Sufficient Quantity

• Relevant and Representative

• Accessible and Secure



Why Does it Matter?

• Enhanced Model Accuracy

• Improved Clinical Decision-Making

• Accelerated Research and Innovation

• Timely, Precise Treatment

• Efficient Resource Allocation



How do we make our data AI/ML Ready? (Part 1) 

• Structured and Labeled Data

• Quality and Consistency
Data that is free from errors, biases, and inconsistencies, 
ensuring reliable and accurate model training and 
predictions.

• Sufficient Quantity
Data that is available in sufficient volume to train robust 
and generalizable AI/ML models, without overfitting or 
underfitting.

• Relevant and Representative

• Accessible and Secure
Data that is easily accessible and shareable with the 
necessary security and privacy measures in place.



datasheets

Data Documentation tools

• Data focused

• Included release of template for 
repeated use, adoption and adaption

• Unclear utility for biomedical research 
data

• Lack of consensus across templates  

data cards
health sheets

crowdworksheets
data statements 



Data Shards 
• Mapping across templates to 

establish consensus and remove 
redundancy

• New R package that can generate 
the Data Shards dataset summary 
for large-scale cohorts in GDC 



Relevance is Contextual

• Focus on personas – different 
roles in data and model life cycle

• Knowledge of lifecycle is 
heterogenous and biased 
• How data was generated vs 

what the impact is on 
downstream modeling 

Dalle3 generated personas 



How do we make our data AI/ML Ready? (Part 2) 

• Structured and Labeled Data
Data that is organized in a format that can be easily 
interpreted and processed by AI/ML algorithms, with clear 
labels and annotations.

• Quality and Consistency

• Sufficient Quantity
Data that is available in sufficient volume to train robust 
and generalizable AI/ML models, without overfitting or 
underfitting.

• Relevant and Representative

• Accessible and Secure
Data that is easily accessible and shareable with the 
necessary security and privacy measures in place.



Data valuation can identify mislabeled or 
noisy data

Filtering based on data values can improve 
analytics 

Traditional data valuation is expensive 

DVGS method is rapid, scalable and 
accurate 

What is data valuation? 
Class of algorithms that assign values to data 
quantifying the "usefulness" toward a given 

predictive task. 

Ghorbani, Amirata and James Y. Zou. “Data Shapley: Equitable 
Valuation of Data for Machine Learning.” ArXiv abs/1904.02868 
(2019): n. pag.

Data Valuation with Gradient Similarity (DVGS)



We applied DVGS to the BeatAML dose-response 
data 
oX ~ cancer RNA expression 
oY ~ Area under the dose-response curve (AUC)
Filtering detrimental dose-response observations 
improves the performance on hold-out datasets 

Maximum average 
improvement when 

filtering low data

Value all 
drugs in 
BeatAML
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All dose-response points are 
less than 50% viability

Data values correlate with 
known data quality metrics

Data valuation for dose-response drug response can 
significantly improve predictive performance



Evans, Nathaniel J. et al. “Data Valuation with 
Gradient Similarity.” ArXiv (2024): n. pag.

Nathaniel Evans 
Evansna@ohsu.edu



How do we make our data AI/ML Ready? (Part 3) 

• Structured and Labeled Data
Data that is organized in a format that can be easily 
interpreted and processed by AI/ML algorithms, with clear 
labels and annotations.

• Quality and Consistency
Data that is free from errors, biases, and inconsistencies, 
ensuring reliable and accurate model training and 
predictions.

• Sufficient Quantity

• Relevant and Representative
Data that is relevant to the problem being solved and 
representative of the real-world scenarios the model 
will encounter.

• Accessible and Secure

OHSU-NCI Federated 
Learning Network 
Prototype



FL allows creation of collaborative, robust models without the 
data moving 

Distributed Multi-Party Collaboration 
NVIDIA NVFlare provides FL Framework 



NVFLARE

Leveraging existing partnership 
with NVIDIA:
• Open-Source Framework 
• Privacy Preserving Algorithms 
• Simulator for rapid prototyping
• Extensive management tools 



Dirk Petersen Daniel Bottomly

FL Network Status

• NVFlare implemented
• improved provisioning to 

remove technical barriers
• Successful federation of global 

model with NCI 
• Risk framework for CISOs to 

facilitate adoption in 
development 



Democratizing access to tools and best 
practices 
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Final Note: Role of Academic Medical 
Centers in AI Landscape 

Value of “Know How”



Alone we can do so little; together we can do so much
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