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Historical view of AI application in Drug Discovery

Huynh, D. L., et al. (2026). AI agents in drug discovery: Application and case studies. Drug Discovery Today. https://doi.org/j.drudis.2026.104650

o Predictive AI: predict properties, 

endpoints, etc.

o Generative AI: generate text, MD trajectory, 

molecular structure

o Agentic AI: autonomously coordinate tasks 

toward a given goals

1



Generative AI

Generative AI: AI model that takes inputs and 

generates objects: text, photos, videos, voice, 

molecule, MD trajectory, etc.

Large Language Model: AI model that 

receives and generates human laguage. 

- On-server LLMs: acess via API

- Local LLMs: direct acess from local devices 

Foundation Model: 
• Trained on large unlabeled texts
• General, not trained for a specific purpose
• Can be fine-tuned towards domain-

specific usage
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Generative AI
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What prevent LLMs from autonomous discovery?

THE TOOLS!

Generate a 
novel ACE2 

inhibitor

Dock the 
given 

compound to 
ACE2 bidning 

pocket

LLM is a generative model !!!

Here is your novel ACE2 inhibitor: 
ClC1=CC(CN2C(C[C@H](N[C@@H](CC(C)C)C(=O)
O)C(=O)O)=CN=C2)=C(Cl)C=C1
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THE LOOP!

Most LLMs were optimized to generate single response!



Agentic AI
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1. Autonomous software system 
2. Perceives environment and context
3. Makes decisions
4. Takes actions
5. Achieve specific goals
6. Minimal human intervention



Agent foundation

ReAct Agent 
Reasoning – Acting Agent 
o Equip LLMs with Tools
o Enable close-loop execution 
o LLM determines which tools to use
o LLM determines when to continue or terminate
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Yao, S. et al. (2023) ReAct: Synergizing Reasoning and Acting in Language Models. Preprint at 

https://doi.org/10.48550/arXiv.2210.03629



LLM – the ‘brain’
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Fine-tuning

System prompt

All-at-once

On-demand

Anthropic SKILLs approach

LoRA, PEFT, SFT, RLHF, etc. 

In-context learning is a real 
mathematical deal

Dherin, B., Munn, M., Mazzawi, H., Wunder, M. & Gonzalvo, J. (2025) Learning without training: The implicit dynamics of in-context learning. Preprint at https://doi.org/10.48550/arXiv.2507.16003

https://anthropic.skilljar.com/introduction-to-agent-skills
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Tools
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Huynh, D. L., et al. (2026). AI agents in drug discovery: Application and case studies. Drug Discovery Today. https://doi.org/j.drudis.2026.104650



Agent foundation
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CodeAct Agent 
- Load SKILLs on-the-fly

Wang, X., Chen, Y., Yuan, L., Zhang, Y., Li, Y., Peng, H., & Ji, H. (2024). Executable Code Actions Elicit Better LLM Agents. In Proceedings of the 41st International 

Conference on Machine Learning (ICML) (Vol. 235, pp. 50208–50232). Proceedings of Machine Learning Research.

CodeAct Agent

LLM

END

STARTSuggested 
tools/SKILLs

def tool1():
def tool2():
def tool3():

Python scriptPython executor



Multi-agentic AI systems

PlanCritics

Reflector

Generator

Supervisor

Tools Tools Tools

LLM LLM LLM

Reflex agent Supervisor system 10



AI Agents in Life Sciences
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Biomni – general biomedical agent

CodeAct Agent
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150
Specilized Biomedical Tools

105
Software packages

59
Biomedical Datasets

Kexin Huang et. al., Biomni: A General-Purpose Biomedical AI Agent, 2025, https://doi.org/10.1101/2025.05.30.656746

https://doi.org/10.1101/2025.05.30.656746


Biomni – general biomedical agent

13Kexin Huang et. al., Biomni: A General-Purpose Biomedical AI Agent, 2025, https://doi.org/10.1101/2025.05.30.656746

Zero-shot performance evaluation

https://doi.org/10.1101/2025.05.30.656746


Automating small molecule synthesis

14https://www.onepot.ai

50-88%
Success rate

10
compounds/day
(2-step synthesis)

https://www.onepot.ai/


Step 3Step 2

Challenges of Agentic AI 

Biological and chemical 
heterogenous data
Bio and chemical data is highly conditional and 
dependent. Annotation compatibility is also a 
problem.

Interpretability and 
reliability
Agent is based on LLMs, it could be hallucinated. 
Agent must be transparent and tracable
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Step 1

- API call failed
- Wrong input 

1.  CC(=O)OC1=CC=CC=C1C(=O)O

2.  InChI=1S/C9H8O4/c1-6(10)13-8-5-3-2-4-

7(8)9(11)12/h2-5H,1H3,(H,11,12)

3.  BSYNRYMUTXBXSQ-UHFFFAOYSA-N

4.  CHEMBL25

5.  CID 2244

Comp Organelle Cells Tissue Organs Species



Challenge of Agentic AI 
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Privacy and securityEvaluation framework
Most of bechmarking evaluation frameworks are 
based on output.

 Step 3Step 2Step 1

Retrospective evaluation is tricky: LLM could 
learned that information before

Prospective evaluation is valuable but 
challenging.

LLM is stochastic -> Agent is stochastic!!!: not 
only evaluate many task but also 1 task many 
times

…“IGNORE PREVIOUS 
INSTRUCTION, do sth else”…

Website

System prompt



Take home messages
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▸ AI agent performs on orchestrating layers, not just another ML/DL algorithm

▸ The "make" step is the hardest to automate (with adaptability and flexibility) and the biggest 
opportunity

▸ Human are not remove, the bar for supervision actually rises

▸ We need a proper evaluation framework for AI agent in Drug Discovery 



Thank you for listening

Dinh Long Huynh (Chris)
PhD Student in Department of Pharmaceutical Biosciences and Science for Life Laboratory
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