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OVERVIEW

At the CNIO Experimental Therapeutics Programme (ETP), the
Biology Section conducts comprehensive characterisation of small
molecules across all stages of the early drug discovery process
aimed at developing novel therapies against oncogenic targets. We
act as a translational link between basic cancer research and the
pharmaceutical industry by assessing target druggability through
screening campaigns that identify modulators of potential oncogenic
targets. In advanced projects, we support pharmacological validation
by elucidating mechanisms of action using diverse in vitro assays
and in vivo proof-of-concept models. Additionally, we contribute to

the identification of alternative targets, pathways, and therapeutic
opportunities by performing phenotypic screening of al.5K targeted,
informed library. This workflow enables the robust assessment
of candidate molecules, supports data-driven decision-making,
and accelerates the advancement of therapeutics towards clinical
development.

“We have demonstrated that
a representative MASTL-
targeting PROTAC
recapitulates the effects of
genetic MASTL elimination
in a cell line that could form
part of the therapeutic niche
for these molecules.”
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RESEARCH HIGHLIGHTS

During the current year, the Biology Section has continued to
contribute to CNIO’s scientific activities by supporting projects
approved by the ETP Committee and engaging in collaborative
efforts with other research groups. Through these activities, we have
aimed to generate reliable scientific knowledge, explore potential
therapeutic strategies, and facilitate translational opportunities
aligned with the objectives of the ETP Programme. Our work has
combined biochemical and cellular profiling with mechanistic
studies and assay development, helping to advance several early-
stage drug discovery projects and to support a collaborative research
environment across the CNIO.

Summary of projects approved by the ETP Committee

Microtubule-associated serine/threonine protein kinase-like
(MASTL). We significantly expanded our characterisation of
MASTL-targeting molecules. Approximately 80 new compounds—
including MASTL PROTACSs and inhibitors —were evaluated
using a broad panel of assays encompassing biochemical activity
with full-length human MASTL, cell-engagement studies, and

FIGURE 1 TNBC cells treated with or treatment with MASTL PROTAC. (B)

sIMASTL, MASTL-PROTAC or both.
(A) Viability of TNBC cells over 120 h
following transfection with siMASTL

Viability at 72 h of TNBC cells treated
with siMASTL, MASTL-PROTAC, or a
combination of both. (C) Downregulation

degradation assays. ADME-T profiling of selected inhibitors enabled
prioritisation for upcoming pharmacokinetic analyses.

The activities related to MASTL-PROTACSs, funded by MCIU
(PID2023-1505220B-100), focused on optimising previously
identified potent degraders and on the design of new molecules
that recruit alternative E3 ligases. Mechanistic validation studies
compared the activity of MASTL-PROTACSs with genetic depletion
of the target (siMASTL). In TNBC models, MASTL degradation
and genetic ablation yielded comparable reductions in cell
viability, indicating an on-target effect, as the combination of both
interventions produced similar outcomes (Figure 1). These effects
were reversed by B55a depletion. Collectively, these findings confirm
that therapeutic targeting of MASTL operates through PP2A-B55a
reactivation and support further in vivo evaluation.

Telomeric repeat binding factor 1 (TRFL). In collaboration with
the Telomeres and Telomerase Group, we continued efforts to
identify potent and selective TRF1 inhibitors. The evaluation of
newly synthesised analogues derived from validated EMSA/MST

of MASTL protein by siMASTL and/or
MASTL-PROTAC in previous experiments.

hits enabled the identification of compounds with single-digit
micromolar inhibitory activity. These improved inhibitors will now
undergo characterisation in TRF1-dependent phenotypic assays
performed by the collaborating group.

SETDS8 (SET domain-containing lysine methyltransferase 8). In
collaboration with the Genomic Instability and the Macromolecular
Architecture and Function Groups, we progressed a project aimed
atdiscovering novel SETDS inhibitors. A high-throughput screening
campaign using the ETP 5K library was performed with a cellular
assay measuring H4K20 monomethylation. Hits identified in
this physiologically relevant system are undergoing validation
using complementary and orthogonal assays examining SETD8
biochemical inhibition, H4K20Mel reduction, and disruption
of SETD8-nucleosome interactions by EMSA. Validated hit
compounds will serve as starting points for structure-activity
relationship (SAR) optimisation and further mechanistic studies.

Inhibitors of intracellular RANKL. Within the ERC-2024 Proof of
Concept project led by the Transformation and Metastasis Group, we
contributed to the development and optimisation of cellular assays
to validate inhibitors of intracellular RANKL. This collaboration
supports the exploration of novel therapeutic opportunities in
metastasis biology.

Collaborations with other CNIO Groups. Our Section maintained
extensive collaborative activities with multiple CNIO research
groups. In collaboration with the Microenvironment & Metastasis
Group, we conducted formulation studies for selected compounds.
Additionally, we supported hit-validation activities for the
Melanoma Group and characterised potential RORyT PROTACs in
collaboration with the Growth Factors, Nutrients and Cancer Group.
Together with the Experimental Oncology Group, we designed,
executed, and analysed double- and triple-drug combination
experiments in organoid-based phenotypic assays. With the Brain
Metastasis Group, we performed large-scale cellular screening using
the ETP-1.5K targeted informed library across 40 primary brain
tumours and contributed to subsequent hit-validation activities. W
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