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How to achieve precision medicine?
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Nature 553, 399-401 (2018)



Grand challenges in precision medicine
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How to make it happen?
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Discussion topics
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01 The state-of-the-art of 
computational approaches 04 Challenges and benefits of 

federated versus centralized 
approaches

02 Computational complexity versus 
biological complexity 05 Implementation in the clinics

03 Interpretability and transferability 
of computational approaches



Modalities in precision medicine
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1. The state-of-the-art 
computational approaches
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A How can we effectively integrate multi-omics data?

B How do we account for tumor heterogeneity in predictive 
models?

C What are the best methods to predict drug resistance?



2. Computational versus biological 
complexity
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2. Computational versus biological 
complexity
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A How can we optimize computational algorithms for patient-specific 
modeling?

B How can uncertainty quantification be implemented without adding excessive 
computational complexity?

C How can we balance the trade-off between detailed mechanistic modeling 
and computationally efficient abstraction?



Interpretability versus transferability 
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Interpretability versus transferability 
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Interpretability versus transferability 
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A Complex Models Often Lack Interpretability?

B Enhancing the transferability of models often involves making them more 
complex?

C How do we ensure that computational models generalize well across 
different biological contexts?



Federated versus centralized approaches
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Federated versus centralized approaches
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A Data Standardization and Interoperability

B How can federated systems ensure secure data communication between 
institutions?

C Can centralized systems handle the enormous computational power required 
for analyzing large-scale, multi-omics, and clinical data from diverse 
sources?



Implementation and deployment
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Implementation and deployment
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Implementation and deployment
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A How can we ensure scalable, reproducible computational methods for large-
scale clinical applications?

B How can we incorporate real-world evidence (RWE) into predictive models?

C Real-Time Integration and Decision Support



Computational approaches to precision medicine19 Nature 520, 151–152 (2015)

What have we learned
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