
 

Develop Generative AI for Functional Protein 
Design 

Research Opportunities for CS Undergraduate and Graduate Students 

The Linna An Lab at Rice University is recruiting motivated Computer Science undergraduate and graduate 
students to develop the next generation of generative machine-learning models for biomolecular design. 

Modern generative models can create images, text, and software. Our goal is to build models that generate 
functional proteins, enzymes, molecular sensors, and drug-binding proteins1–3. These systems must 
reason across protein sequence, three-dimensional structure, molecular interactions, conformational flexibility, 
and experimental measurements—creating fundamental and highly challenging problems in machine learning. 

Potential Research Projects 

Students may work on projects involving: 

●​ Generative models for protein sequence3 and three-dimensional structure design4 

●​ Diffusion, flow-matching, autoregressive, and multimodal architectures 
●​ Joint generation of proteins and their molecular binding partners 
●​ Geometric deep learning and equivariant neural networks 
●​ Protein and molecular representation learning 
●​ Model confidence, uncertainty estimation, and active learning 
●​ Reinforcement learning and experimental-feedback-guided generation 
●​ Efficient training, inference, and model scaling on GPUs 
●​ Benchmarking generative models for physical accuracy and biological function 
●​ Building high-quality datasets and computational pipelines for model development 

Students will have opportunities to develop new machine-learning methods. Model predictions may be 
evaluated experimentally by researchers in our interdisciplinary team, allowing computational ideas to be 
tested in real biological systems. 

Who Should Apply? 

We welcome: 

●​ Rice undergraduate students seeking research experience or a long-term project 
●​ MS and PhD students interested in generative AI, scientific machine learning, or computational biology 
●​ Students from Computer Science, Data Science, Applied Mathematics, Statistics, or related fields 

Useful experience includes Python, PyTorch or JAX, deep learning, generative modeling, geometric learning, 
high-performance computing, or scientific software development. Prior biology experience is helpful but not 

https://lanalchemist.github.io/
https://www.zotero.org/google-docs/?ZHjX52
https://www.zotero.org/google-docs/?N8brxk
https://www.zotero.org/google-docs/?KysadF


 
required. We are especially interested in students who enjoy developing new algorithms, reading recent ML 
literature, and working on open-ended research problems. 

What You Will Gain 

●​ Experience developing state-of-the-art generative models 
●​ Mentorship at the intersection of AI, protein design, and experimental science 
●​ Opportunities to contribute to publications and open-source research software 
●​ Access to interdisciplinary collaborations across BioSciences, Bioengineering, Chemistry, and 

Computer Science 
●​ Training in translating fundamental ML advances into real scientific applications 

How to Apply 

Please email Prof. Linna An at la72@rice.edu with: 

1.​ A short description of your research interests 
2.​ Your résumé or CV 
3.​ Relevant coursework, projects, publications, or GitHub repositories 
4.​ Your anticipated availability and desired research timeline 

Join us in building generative models that design new molecular functions. 
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