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MPNs as the paradigm of inflammation-related cancer development
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Reviewed in: Masselli E. et al. Cells 2020
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Activation of chemokine/cytokines axis in MF

i I L'l/l L' 1 R AXiS (Rai S et al, Nat Commun 2022; Rahman MF, et al, Nat Commun, 2022)
o CXC L8/CXCR 1/2 AXiS (Dunbar AJ et al, Blood 2023)
i IL4/I L13 AXiS (Melo-Cardenas J, et al, Blood, 2022)

® CCLZ/CCRZ AXxis (Masselli E et al., Cancers, 2021)

Pozzi G. et al., Biomedicines, 2023
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Chronic myeloproliferative neoplasms
The -2518 A/G polymorphism of the monocyte chemoattractant
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Impact of the rs1024611 Polymorphism of CCL2 on the
Pathophysiology and Outcome of Primary Myelofibrosis
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Tracking fibrosis in

myeloproliferative neoplasms
by CCR2 expression on

CD34™ cells
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* CCL2 overexpression in MF is underpinned by the rs1024611 SNP in CCL2 promoter enhancing

* CCR2 is selectively expressed by CD34* MF cells and correlates with the degree of BM fibrosis

gene transcription
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GATA and CCR2

l! 2 What can regulate

? the selective TF TF

expression of CCR2 in
myelofibrosis?

CCR2

Enhancer Promoter

(CCA' ‘; ATA'GAGAAACAAGTGCTGGTGC'I‘CTGC’I‘CCAAGTAGGG’I‘GACGG’I‘AG’I"I‘AATAA'I‘GAAT'I‘C'I‘GTATATATAAATAGCTA

'TC;\ATATC T TAT’I‘A’I"I"I‘CAAAAGAAA{PGA’I‘AAATGTT’I‘CAGAGGATGGATATG’I’AAT‘I‘ACCCTGAT’I‘TGATCA% igﬁ&;MTGTAT!
! ?‘

QATCACATTGT TCCCATAAATA’I‘ATACAATTA’I'PATGTGAATTAAATAAAAAAAAATT’I"PAAAGTC’\ AIQTAAA‘I‘GAAATT’I‘C’I‘M
Oct-1 \ GATA

TCCATGATACCACTGAAACCAGCACACATGATCGCAGTAAAACCTCATTATACTTCCTC CN TA’I‘CA" T‘ACCCTT'I‘ATTC’I‘C’IG(
{1
GATA 3

‘TCTGTTGTGCTCATATCATGCAAA rTATCA(‘TAGTAGGAGAGCAGAGAGTGGAAATGTTCCAGu1ATAAAGACCCACMGATAA;GM
Oct-1 GATA/ TATA box \ GATA

—

(Yamamoto K. et al., J Biol Chem, 1998)

The 5'-flanking region of the CCR2 gene has potential binding sites for GATA family transcription factors
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GATA-1 and Myelofibrosis

- Reduced expression of GATA-1 is
associated with aberrant
megakaryocytopoiesis in MF

- In MF Mks are source of pro-fibrotic and
pro-inflammatory cytokines and the % of
GATA-1"*8 MKs correlates with the grading
of BM fibrosis

- GATA-1'"" mice are a well-
established mouse model for MF
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Materials and methods

Murine samples: GATA-1!°% mice vs CD1 mice X Human samples: MF patients vs HD
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CD34+ cells and ex-vivo differentiated MKs from MF and HD showed mutually exclusive
HD/ME patients CCR2/GATA-1 expression
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Mutually exclusive CCR2/GATA-1 expression in cell lines

GATA-1 overexpression in THP-1 cell lines
Acute monocytic leukemia
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CCR2 overexpression in UKE-1 and HEL cells
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CCL2 chemotaxis

l

Extramedullary
hematopoiesis
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Transwell assay: 100’000 cells in the upper chamber, 16h migration
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Take Home Messages

In GATA-1'"" mice, the BM and spleen show profound morphological alterations, including a massive infiltration of CCR2P%

megakaryocytes

In MF patients, BM displayed cKit+/CCR2+ cells and heterogeneous MK populations, with immature, aberrant GATA"®8CCR2P°s
MKs co-exhisting with more differentiated GATAP°*CCR2"*€ MKs

CD34+ cells from MF and HD showed mutually exclusive CCR2/GATA-1 expression (MF CD34+ cells: CCR2P°S/GATA")
Ex-vivo differentiated MKs from MF and HD showed mutually exclusive CCR2/GATA-1 expression (MF MKs: CCR2P°S/GATAM®g)

Functional experiments in MPN cell lines demonstrate a reciprocal expression of CCR2 and GATA, suggesting a potential role of

GATA-1 as a repressor of CCR2 expression
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