Cellular Control Systems
From cell-cycle checkpoints to RNA polymerase biogenesis

RESEARCH
How does a cell respond to DNA damage?

Our laboratory has a long-standing background in cell-cycle control and genome integrity. Using
budding yeast as an amenable eukaryotic model, we investigated how cells prevent chromosome
segregation when DNA is damaged or incompletely replicated.

We showed that this response relies on overlapping safeguards rather than a single molecular
switch. Three pathways act downstream of the DNA damage response: securin stabilization
blocks sister-chromatid separation, while Swel/Weel and Rad53/Chk2 independently inhibit
mitotic Cdk1. This revealed a previously unrecognized role for Rad53 that explains why Swel
can appear dispensable. We also found that the spindle assembly checkpoint provides an
additional protective layer when the canonical DNA-damage response is compromised.

Related work identified Cip1l as an S-phase-checkpoint-regulated Cdk1 inhibitor that supports
survival during replication stress. We also demonstrated that sufficiently high G1 cyclin activity
can trigger DNA replication without the cyclin-CDK activities normally associated with later
cell-cycle phases. Together, these studies established our expertise in yeast genetics, molecular
cell biology and cellular regulatory networks.

How does a cell build the molecular machines that read its genome?

Every protein-coding nuclear gene depends on RNA polymerase II (Pol II), a 12-subunit
molecular machine that transcribes chromosomal DNA into messenger RNA. Before Pol II can
function in the nucleus, its components must assemble correctly, pass cellular quality control and
reach the chromatin. The pathway that orchestrates this process remains poorly understood.

Why does this matter? Pol II biogenesis is an upstream control point for gene expression: errors
in assembly can compromise transcription across the genome. By reconstructing this hidden
stage in the life of Pol II, we seek to understand how cells build, transport and safeguard the
machinery that converts genomic information into cellular function.

As a visiting scientist at HebAU University, China, I supervise research that combines genetic
screens, genome editing, protein-interaction mapping, live-cell imaging and Al-assisted
structural analysis to uncover the Pol II assembly machinery. We aim to identify its components,
reconstruct their interactions and reveal how assembly factors cooperate in space and time to
produce functional polymerases and regulate their access to chromatin.

We have recently reported that the conserved assembly factor Rba50 has a striking modular
architecture: a structured module involved in Pol I assembly, a flexible interaction hub and a



nuclear export signal. These findings position Rba50 as a molecular coordinator linking Pol 11
assembly with the trafficking of its intermediates between cellular compartments.
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