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Aims and Objectives
The main interest of the Mendez-Ferrer lab is to understand the
extrinsic regulation of normal and (pre)leukaemic haematopoietic stem
cells (HSCs) (1). The group is studying the role of the bone marrow
microenvironment in the development and treatment of myeloid
malignancies (2) and has shown that the HSC niche can be a
complementary therapeutic target in myeloproliferative neoplasms (3).
The group found an expected role for oestrogen receptor (ER) in the
regulation of HSC/progenitor survival and proliferation, and possible
implications for the treatment of myeloproliferative neoplasms (4)
currently under investigation in a multicentre clinical study. The Carroll
lab is investigating how oestrogen receptor (ER) regulates gene
transcription, and breast cancer progression and resistance to therapy
(5).
This project will merge the expertise of both laboratories to investigate
the effects of selective oestrogen receptor modulators (SERMs) on
normal
and
mutated
haematopoietic
progenitors
driving
myeloproliferative neoplasms.

Experimental
Plan

Main
Techniques

The student will initially use cell lines to investigate the differential
effects of SERMs on normal and mutated cells. Effects on cell survival,
proliferation will be analysed by flow cytometry, the changes in gene
expression will be studied by RNAseq and the metabolic effects will be
analysed using Seahorse. CRISPR/CAS9 deletion of relevant
receptors or coreceptors will be combined with the use of selective
agonists and antagonists. CHIP-seq on ER-alpha (6) and, if needed,
quantitative mass spectrometry (7) will be used to investigate the
association of ER-alpha complexes to chromatin. The main results will
be validated with primary human samples and will be contrasted with
the effects of the SERM tamoxifen on mutated vs. non-mutated
haematopoietic progenitors from human breast cancer and
myeloproliferative neoplasms, using cutting-edge single cell
genotyping and transcriptomics analysis.
-CRISPR/CAS9 deletion of nuclear receptors.
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-Flow cytometry.
-Seahorse.
-Bulk RNA-seq.
-CHIP-seq.
-Mass spectrometry.
-Combined single cell transcriptomics and genotyping for driver
mutations.
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