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EPIGENETIC MUTATIONS AS MARKERS OF CLONAL EVOLUTION 

AND POTENTIAL GUIDES FOR THERAPY SELECTION IN PH-

NEGATIVE MYELOPROLIFERATIVE NEOPLASMS

Philadelphia chromosome-negative
myeloproliferative neoplasms (Ph-negative MPNs)
arise from clonal hematopoietic stem cells and are
primarily driven by mutations in JAK2, CALR, or
MPL. However, identical driver mutations may
result in distinct clinical phenotypes, including
polycythemia vera, essential thrombocythemia,
and primary myelofibrosis. This heterogeneity is
partly determined by additional somatic mutations
affecting epigenetic regulation, RNA splicing, and
other cellular pathways. Their accumulation may
alter clonal architecture, promote disease
progression, and influence clinical outcomes.
Therefore, characterization of additional mutations
may improve biological and prognostic
stratification of patients with Ph-negative MPNs.

INTRODUCTION

Evaluation of the clinical significance of
epigenetic mutations in Ph-negative
MPNs, with a focus on their associations
with clonal expansion, co-mutational
patterns, disease phenotype, overall
survival, and outcomes of ruxolitinib
therapy.

AIM METHOD

CONCLUSIONS
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CONTACT INFORMATION

A cohort of 176 patients with Ph-negative MPNs
was analyzed, including 75 with PMF, 52 with ET,
and 49 with PV. Targeted NGS was performed using
a 118-gene panel. Pathogenic variants were
identified using functional annotation based on
KEGG and Gene Ontology databases. Associations
with driver mutation variant allele frequency,
additional mutational burden, co-mutational
patterns, clinical characteristics, and overall
survival were assessed using appropriate statistical
tests and Kaplan–Meier analysis.

1. Epigenetic mutations identify a biologically distinct subgroup of Ph-negative MPNs and are
most frequent in primary myelofibrosis.

2. Their presence is associated with increased mutational burden, co-occurrence with
spliceosome mutations, and adverse clinical features, indicating advanced clonal complexity.

3. In primary myelofibrosis, epigenetic mutations are associated with inferior overall survival.

4. Ruxolitinib therapy may partially mitigate their adverse prognostic effect, supporting the
potential use of epigenetic mutation status for risk stratification and treatment selection.

Figure 1. Distribution of pathogenic mutations in patients with PMF, 
ET, and PV.

Figure 2. Functional classification of genes harboring
pathogenic mutations in Ph-negative myeloproliferative
neoplasms. 34 genes with pathogenic variants were and
assigned to five major biological categories.

Figure 3. Comparative analysis of mutation frequencies across
functional gene groups in patients with PMF, ET, and PV. The
heatmap displays p-values for pairwise; lower p-values are shown
in blue and higher values in red. Mutations in epigenetic regulator
genes were the only functional category showing significant
differences, with a higher frequency in PMF than in PV and ET.

Figure 4. Association between epigenetic mutations and
patient age in Ph-MPNs. Patients with epigenetic mutations
were significantly older in the ET and PV groups, whereas no
significant age difference was observed in PMF. These findings
suggest that epigenetic mutations may accumulate with age in
ET and PV, while in PMF they may represent an intrinsic
component of the disease molecular profile.

Figure7. Impact of epigenetic mutations on survival in primary
myelofibrosis. Patients with PMF harboring epigenetic mutations had
significantly shorter OS and PFS t than patients without these
alterations. No significant survival differences according to epigenetic
mutation status were observed in patients with PV or ET.

Figure 5. Co-mutational patterns associated with
epigenetic mutations in primary myelofibrosis. In PMF,
epigenetic mutations were significantly associated with a
higher frequency of mutations in RNA splicing genes (p =
0.023), whereas no significant associations were observed
with mutations in transcription factor, DNA repair, or signal
transduction genes. No comparable differences in co-
mutational patterns were detected in patients with ET or
PV.

Clinical Associations of Epigenetic Mutations in Ph-negative MPNs. In patients with PMF, epigenetic mutations were associated 
with a more adverse clinical phenotype. Mutation-positive patients had significantly lower hemoglobin levels (p = 0.015) and 
platelet counts (p = 0.003), together with a trend toward lower red blood cell counts (p = 0.052). Hematocrit and white blood cell 
counts did not differ significantly according to epigenetic mutation status. Epigenetic mutations were also associated with a 
significantly higher frequency of splenomegaly (p = 0.001). Hepatomegaly was numerically more frequent in mutation-positive 
patients, although the difference was not statistically significant. No comparable associations with blood parameters, 
splenomegaly, or hepatomegaly were observed in patients with ET or PV.

RESULTS

Figure 6. Overall survival in PMF according to epigenetic 
mutation status and ruxolitinib treatment. Epigenetic mutations 
were associated with inferior survival, while ruxolitinib therapy 
showed a potential survival benefit in mutation-positive patients.


