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From Gene to Function: Hands-on Molecular Biology with AI-Assisted Protein Design
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How does DNA, the fundamental carrier of genetic information, give rise to functional proteins

that perform physiological roles in living systems? In this hands-on course, students will explore the

complete journey from gene sequence to protein function. By integrating foundational molecular

biology concepts with practical molecular biology laboratory training and modern Al-based

computational tools, students will learn to design genes, construct expression plasmids, produce

recombinant proteins, and analyze protein structure and activity. The course also highlights how

artificial intelligence is transforming protein science and biotechnology, equipping students with the

knowledge and skills needed for research in the era of Al-driven biology.

Keywords : Gene-to-Protein Expression, Recombinant Protein Technology, Artificial Intelligence in
Biotechnology
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Molecular biology of the gene / James D. Watson et al./ 6™ edition/ 2008
2.  Molecular cloning : a laboratory manual / Michael R. Green and Joseph Sambrook/ 4" edition/
2012
3. Robust deep learning—based protein sequence design using ProteinMPNN/ Dauparas J. et al./
PMID: 36108050/ 2022
4. Highly accurate protein structure prediction with AlphaFold/ Jumper J. et al/ PMID:
34265844/ 2021
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