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“We have discovered the 
role of a well-known 
tumour suppressor, 
HNRNPK, in ageing and the 
development of dysplastic 
bone marrow failure 
ribosomopathies.”

OVERVIEW

The Haematological Malignancies Clinical Research Unit focuses 
on the analysis and study of haematological diseases, including both 
neoplasms and dysplasia. To this end, we use basic, translational 
and clinical approaches, employing novel transgenic in vitro and 
in vivo models, as well as primary samples and clinical data from 
patients. Through the application of new technologies such as 
next-generation sequencing (NGS), nanopore sequencing, and 
artificial intelligence (AI), we seek to discover new diagnostic 
and prognostic biomarkers and hallmarks of resistance to current 
therapies, as well as to propose novel therapeutic targets and develop 
new preclinical trials.

In the Haematological Malignancies Clinical Research Unit at the 
CNIO, we investigate:

	ɗ Mechanoreception: its impact as a cancer driver, on progression 
and treatment resistance.

	ɗ Ageing and neoplasm: the transition between both and their 
impact on haematopoiesis.

	ɗ Microbiota: its role in B-cell malignancies and treatment 
opportunities.

	ɗ Immunotherapy: NK-CARs, BiTEs, T-CARs and immune 
checkpoint inhibitors.
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RESEARCH HIGHLIGHTS

The tumour suppressor HNRNPK induces p53-dependent 
nucleolar stress to drive ribosomopathies

We identified and described the pivotal role of the RNA-
binding protein HNRNPK in ribosome and nucleolar dynamics. 
We developed an in vitro model of endogenous HNRNPK 
overexpression and an in vivo mouse model of ubiquitous 
HNRNPK overexpression. These models showed disruptions in 
translation as HNRNPK overexpression caused alterations in the 

nucleolar structure, resulting in p53-dependent nucleolar stress, 
cell cycle arrest, senescence and a bone marrow failure phenotype, 
similar to that observed in patients with ribosomopathies. Taken 
together, our findings identify HNRNPK as a master regulator 
of ribosome biogenesis and nucleolar homeostasis through 
p53, providing what we believe to be a new perspective on the 
orchestration of nucleolar integrity, ribosome function and 
cellular senescence.

FIGURE  1  Impact of nucleolar 
aberrancies linked to cancer and ageing, 
and their implication in haematopoiesis. 
HNRNPK overexpression induces 
deregulation in ribosome biogenesis 
(RiBi), inducing senescence via p53, 
which promotes differentiation and 
blocks haematopoietic stem cell (HSC) 
amplification, ultimately leading to bone 
marrow failure.

FIGURE 2 Patients with plasma cell monoclonal gammopathy have 
detectable levels of urolithins in stool predictive of progression-free 
survival probability (PFS) and overall survival (OS).
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Microbiota-derived urolithin A in monoclonal 
gammopathies and multiple myeloma therapy

Gut microbiota-derived urolithins may influence multiple myeloma 
(MM) disease progression and treatment. We analysed urolithins and 
their associated microbiota in a retrospective cohort of 45 patients with 
active MM or premalignant disease using mass spectrometry and 16S 
rRNA gene sequencing. Patients with detectable levels of urolithin in 
serum and stool and a higher abundance of urolithin-related microbiota 
had a better outcome. Analysis of the effects of urolithin A (UroA) 

treatment ex vivo, in vitro, and in vivo revealed that UroA is cytotoxic 
against MM cell lines and modulates the cell cycle and mitochondrial 
activity. Notably, UroA inhibits the proliferation of primary MM cells in 
vitro and in a xenograft mouse model, improving overall survival. Finally, 
combination therapy with UroA and bortezomib has a synergistic effect 
in vitro, even in the presence of bortezomib resistance, and modulates 
signalling pathways involved in MM development.

UroA could be a potential therapeutic agent to halt MM disease 
progression or to overcome resistance when used in combination. s
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