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Workflow and Core Capabilities
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A Framework of the Geneterrain Method. 

A) Creating four GeneTerrians based on four samples, a gene expression 

matrix including four samples and five genes. Creating a PPI network 

biology, which will be calculated through PPI to find the positions of genes 

in an x-y coordinate. Finally, a 2-D Gaussian distribution will be mapped 

through the expression level of the gene and their position.

B) Demonstrating of the effects of Sigma on the GeneTerrian, which 

generates five genes, with the values of 0.05, 0.1, and 0.2 selected. 

GeneTerrain

At SmartDrugDiscovery.org, we are not just reimagining the future of drug 

discovery—we are building it. Join us on our mission to make drug discovery 

more personalized, accelerated, and economically feasible for all.

smartdrugdiscovery.org

Data Layer

PAGER Web App: An Interactive, Online 

Gene Set and Network Interpretation Tool 

for Functional Genomics
https://doi.org/10.3389/fgene.2022.820361

https://pubmed.ncbi.nlm.nih.gov/36407327/

Weighted In-Network Node Expansion and Ranking 

(WINNER): 

A network biology tool for biomolecular characterization 

and prioritization
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DEGRADER

(Antibody/Payload)

ADC

(peptides/fusion 

proteins/antibodies/AAV)

BIOLOGICS

Infrastructure Modality Design

CELL 

(programmed T-cell, iPCS, microbiome)

NUCLEIC ACIDS 

(siRNA, mRNA, tRNA, Aptamer)

GENE 

(CRISPR-Cas editing, functional Gene delivery)

Can AI address drug discovery 

cost and speed issues?

Ehsan Saghapour, PhD

Presented at the Intl. Conf. Systems Biology in Human Diseases, Vanderbilt Univ. (07/24)

1. Curate AI-ready open data sets for drug discovery

2. Develop hierarchical accurate simulation models for 
efficacy/toxicity evaluations.

3. Nurture a decentralized AI drug discovery ecosystem

4. Train AI and drug discovery talents through expert team

5. Establish academia-industry collaborations
• Platform Licensing

• Innovation lab with data-driven insights 

• Sponsored research and development projects

• Industry-academia program (Yale biomedical data science 
fellowship example)

• Joint panel, workshop, symposium, report, white papers

~3x Drug Development Cost Increase over 20 years (2003-2023)

Simoens S, Huys I. R&D Costs of New Medicines: A Landscape Analysis. Front Med. 2021 Oct 26;8:760762. 

doi: 10.3389/fmed.2021.760762. 

AI has been introduced in all stages of drug discovery today in

the industry to optimize processes

In Biotechnology and Bioprocess Engineering 25: 895-930 (2020) DOI 10.1007/s12257-020-0049-y

New Disruptive Drug 

Discovery Pathways Required

Data + Model + Knowledge + Regulatory transformation

Network biology tools

BEERE: a web server for biomedical entity expansion, 

ranking and explorations

https://doi.org/10.1093/nar/gkz428

WIPER: Weighted in-Path Edge Ranking for 

biomolecular association networks
https://doi.org/10.1007/s40484-019-0180-y

BioRSP: A novel tool for identifying spatial patterns 

and biomarkers in biological data 

Accepted for publication at Patterns (cell press) special issue of 

ICIBM Oct ‘24, Houston, TX

Patient Details - 2,574,878

Visit Details - 10,590,877

Selected Drug Discovery Meetings Participated/Organized in 2024

Xinxin (Katie) Zhu, MD, PhD

The Smart Drug Discovery Alliance
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