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OVERVIEW

In the Biomolecular Design and Structural Nanomedicine Group,
ourresearch sits at the interface of protein design, structural biology,
artificial intelligence (AI), and synthetic biology. We leverage
Al-driven approaches to design novel protein cages, nanomachines,
and therapeutic biomolecules with precise functions, and combine
these with cryo-electron microscopy (cryo-EM) and studies of
viral architectures to explore new ways of manipulating biological
systems. Our goal is to understand fundamental processes in cancer
and translate these advances into nanomedicine, developing
cutting-edge tools and therapeutic platforms to address critical
challenges in human health. Our research includes AI-driven
biomolecular design of novel proteins for targeted therapeutic and
diagnostic applications; cryo-EM methods development, including
the creation of imaging scaffolds for the structure determination of
small proteins; and structural nanomedicine, harnessing virus-like
particles and designed protein cages for precision drug delivery
and cancer therapy.

“We are establishing a
research programme at the
intersection of Al-driven
protein design and structural
biology, with the ambition of
engineering smart protein
nanomachines to tackle
cancer.”

RESEARCH HIGHLIGHTS

Designed protein cages for nanomedicine applications

A major focus of our lab is the engineering of protein cages,
symmetric protein assemblies, using acombination of computational
design and experimental characterisation, such as cryo-electron
microscopy, artificial intelligence, and biochemical approaches.
We design and characterise protein cages with features tailored
for cargo delivery and molecular display. This work represents
a key step towards deploying designed protein cages as targeted
nanocarriers in cancer therapy.

Al-driven protein design and virus-like particles for
cancer

We are applying Al-powered protein design tools to engineer de
novo therapeutic proteins for cancer treatment. In parallel, we are
studying endogenous virus-like particles involved in cancer and
exploring their use as potential platforms for targeted drug delivery.

Structural characterisation of protein complexes and
methods development

We are studying the structure of large protein complexes involved
in disease and developing new tools to study biomolecules and their
interactions with therapies in the cellular context using single
particle cryo-electron microscopy (cryo-EM) and tomography
(cryo-ET). These tools include designed imaging scaffolds capable
of binding the molecule of interest. W

FIGURE 1 An electron microscope
image of scaffolds attached to the
protein KRAS (background). The left
circle highlights one imaging scaffold,
the second displays the 3D structure of
the imaging scaffold bound to KRAS,
and the third shows a close-up of KRAS
attached to the cancer drug AMG 510.
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