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Background

Peptides have wide-ranging functions across biology and medicine. Dozens of peptide-based drugs are
already used in oncology, metabolic disorders and infectious diseases, yet discovering new peptides
remains slow and costly, leaving much of their potential untapped. Traditional discovery relies on
labor-intensive screening that cannot keep pace with challenges like antimicrobial resistance. The de la
Fuente Lab has brought peptide design into the digital age using Al. Its models, trained on vast biological
data sets, can search across human proteins, the microbiome and even extinct organisms to uncover
high-value candidates in hours instead of years. This approach has expanded the known antibiotic
peptide landscape from thousands to tens of thousands of new candidates. Several top hits have been
synthesized and shown potent activity, including peptides that cured infections in mouse models.
Foundational ideas pioneered by the de la Fuente lab, including “encrypted immunity” and “molecular
de-extinction” underscore Penn’s leadership in this field.

The Big Idea
Establish the Penn Peptide Institute (PPI), an Al- and automation-driven hub for next-generation peptide
medicines and materials.

Why does this matter? Peptides are versatile biomolecules that can kill pathogens, tune immunity, target
tumors, deliver drugs and form new materials. Yet the current discovery pipeline is so fragmented and
slow that most of this potential remains untapped. An institute focused on Al-accelerated peptide science
will dramatically compress development timelines and broaden the scope of peptide solutions across
healthcare and industry.

What will you do? Launch a first-of-its-kind, cross-school institute uniting Penn Engineering and Penn
Medicine to discover, design and translate peptide therapeutics at scale. PPI will integrate Al modeling,
automated synthesis, engineering, translational pipelines and workforce training to position Penn as the
global leader in peptide science.

How will you do it? PPI will expand the APEX Al model family for sequence-to-function prediction, run
high-throughput peptide synthesis and assays, and build translational pipelines with Penn Medicine.
Discovery frontiers include encrypted immunity, molecular de-extinction and tree-of-life peptide mining.
ApexSearch will democratize access to peptide design, while training programs and shared cores will
accelerate translation.

Impact

By uniting Al, engineering and medicine, PPI will compress peptide discovery from years to days. This
speed will enable rapid responses to emerging health threats (including pandemics) and help overcome
challenges like antibiotic resistance (currently causing ~5 million deaths per year). PPI will establish a
new paradigm where “encrypted” peptides become an extra layer of immune defense and ancient
molecular solutions are revived for modern diseases. The Institute will position Penn as a global leader in
peptide innovation, translating versatile, resistance-evading peptide therapies for infections, cancers and
immune disorders. Expected outcomes include a robust pipeline of peptide drug candidates, new startup
ventures and industry partnerships, and open-access Al tools (like ApexSearch) that democratize peptide
design and discovery for the broader scientific community.
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