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“We have successfully 
identified potent MASTL 
degraders. More recently, 
we identified our first dual 
MASTL-GSPT1 degrader, 
with potential relevance 
to the treatment of MYC-
driven cancers.”

OVERVIEW

The Medicinal Chemistry Section is a key component of the 
Experimental Therapeutics Programme (ETP) at CNIO, dedicated 
to the identification, design, and optimisation of small molecules 
with relevant activity against cancer targets. Acting as a bridge 
between basic cancer research and the pharmaceutical industry, 
we develop molecules aimed at validated targets and assess their 
potency and mechanism of action through in vitro assays and in 
vivo proof-of-concept studies. Beyond classical inhibitors, we also 

pursue alternative strategies, such as targeted protein degradation 
(e.g., PROTACs) and engage in chemical biology approaches to 
discover novel targets through phenotypic screening. Additionally, 
we provide high-quality chemical tools and reference compounds 
to support mechanistic studies and phenotype interrogation. 
Collaboration — both within CNIO and with external partners — 
is central to our mission of translating scientific discoveries into 
innovative therapeutic opportunities.
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RESEARCH HIGHLIGHTS

During this year, we continued to advance the projects endorsed by 
the ETP Committee, while strategically exploring new collaborative 
research initiatives with CNIO investigators. These efforts reflect 
our commitment to achieving key scientific milestones and fostering 
translational opportunities aligned with the programme’s objectives.

Summary of projects approved by the ETP Committee

Degraders and inhibitors of microtubule-associated serine/threonine 
protein kinase-like ( MASTL ). In 2025, we focused our efforts on 
refining the potent degraders previously identified, leveraging the 
PROTAC strategy. The most promising VHL E3 ligase ligand-based 
compounds are currently undergoing in vivo pharmacokinetic 
studies to select the best candidate for subsequent pharmacokinetic/
pharmacodynamic (PK/PD) and efficacy studies. Funding from 
the MCIU (PID2023-150522OB-100) has been secured to advance 
the project’s development through in vivo proof-of-concept, 
encompassing the identification and expansion of the therapeutic 
niche for the discovered compounds, among other activities. In 
addition, during chemical exploration, we identified our first 
PROTAC degraders based on the CRBN ligase ligand; notably, 
one of these also showed concomitant GSPT1 degradation. This 
dual mechanism could be highly relevant to the treatment of MYC-
driven cancers (Figure 1). Furthermore, ADME-T characterisation 
of MASTL inhibitors is ongoing.

Inhibitors of telomeric repeat binding factor 1 (TRF1). This project 
is undertaken in collaboration with Maria A. Blasco from the 
Telomeres and Telomerase Group (CNIO). We conducted a chemical 
exploration around previously identified hits validated by EMSA 
and MST (an immobilisation-free technology for measuring 
biomolecular interactions). We improved the potency of the 
compounds and confirmed the direct TRF1 interactions via MST. 
Cellular characterisation of compound activity is being performed 
in M. Blasco’s laboratory.

Inhibitors of SET domain-containing lysine methyltransferase 8 
(SETD8). This project is carried out in collaboration with Óscar 
Fernández-Capetillo from the Genomic Instability Group (CNIO). 
No synthetic activities were undertaken during the reporting 
period, as we are currently awaiting validation of new hits from a 
cellular screening campaign.

Inhibitors of intracellular RANKL. This collaboration with Eva 
González-Suarez, from the Transformation and Metastasis Group 
(CNIO) and PI of the 2024 ERC Proof of Concept Grant, centres on 
the identification of icRANKL inhibitors, followed by the design of 
novel ligands with associated intellectual property. This process 
employs computational methodologies based on ligand-guided 
and structure-based approaches, culminating in the synthesis and 
experimental validation of the resulting compounds. During 2025, 
we provided potential icRANKL inhibitors for biological validation.

Optimisation of NUDT5 Inhibitor in collaboration with R. Wright 
(UIC) and the GRG. We have provided our collaborators with 
several analogues of the initial hit for biological characterisation.

Other collaborations

Degraders of RORγt. In collaboration with the Growth Factors, 
Nutrients and Cancer Group (CNIO), we have synthesised a limited 
set of potential PROTAC degraders, which are currently undergoing 
biological characterisation.

Inhibitors of the MIDKINE growth factor. This project is being 
conducted in collaboration with the Melanoma Group (CNIO). 
Docking studies have been carried out around the previously 
identified hit compound, including the design of novel analogues 
that could potentially form additional interactions with the protein. 
To validate this hypothesis, we are preparing a small set of these 
molecules.

Small chemical exploration around a GCN2 hit was conducted in 
collaboration with Óscar Fernández-Capetillo (CNIO).

Synthesis of approximately 10 chemical probes or reference compounds 
was carried out for various CNIO researchers (O. Fernández-
Capetillo, F. Real, N. Djouder). s FIGURE 1 MYC overexpression induces 

replication stress and high protein 
synthesis (PS), vulnerabilities that can 
be exploited. Degradation of MASTL 
and GSPT1 disrupts checkpoint recovery 

and translation termination, generating 
intolerable stress and reducing PS 
(including MYC), enabling a two-pronged 
therapeutic strategy.
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