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DNA METHYLATION SIGNATURES ARE ASSOCIATED WITH CLINICAL RESPONSE
TO AZACITIDINE IN HIGH-RISK MYELODYSPLASTIC SYNDROME PATIENTS
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Introduction: High risk MDS (HR-MDS) outcome significant-
ly improved after the introduction of hypomethylating treat-
ment, especially 5’-azacitidine (AZA). Despite AZA is now the
standard treatment for HR-MDS, only 30-50% of patients re-
spond to treatment. The identification of response/resistance
biomarkers is essential to prevent prolonged exposure and
toxicities in unresponsive patients.
Methods:  We  used  a  comprehensive  t-NGS,  epigenetic
(mERBBS), and transcriptomic (RNA-seq) approach to study
10 HR-MDS, prior and post 4-AZA cycles (5 responders, R,
with complete remission; 5 non-responders, NR, with pro-
gressive disease). Healthy donor’s (HD) BM samples were
used as controls (n=5). 55 BM samples, from the GROM-L
multicenter  study  (n=12)  and  Gimema  MDS0205  study
(n=43), were used as independent validation cohort.
Results: Age, gender, hematological and genetic features at
diagnosis (T0) did not differ in the two subgroups. We identi-
fied a mean of 2 mutations (range=0–6, VAF>1%), in 8/10 pa-
tients at baseline, with TP53 (40%), DNMT3A (30%), TET2
(30%), ASXL1 (20%) and SETBP1 (20%) as the most frequent-
ly mutated genes. After AZA (T4), TP53 mutations became un-
detectable  in  2/5  R  patients  (40%),  while  remained
unchanged in NR. RNA-seq analysis at T0 (R vs HD, NR vs
HD, R vs NR) and at T4 (R vs HD, NR vs HD, R vs NR) collec-
tively  showed different  baseline transcriptional  profiles  in
the two response-groups, particularly involving immune-relat-

ed genes. Unsupervised analysis of DNA methylation separat-
ed the 2 subgroups, with one branch including all R (at T0
and T4) and HD, while the second all NR (at T0 and T4).
mERRBS highlighted a DNA methylation gradient at diagno-
sis, in accordance with response. Indeed, NR was the most
perturbed group, and the most hypermethylated. Within the
hypermethylated promoters in NR at T0, BCL9L displayed
the highest number of DMRs on its 5’-region. Pyrosequenc-
ing and qRT-PCR, were used to validate its hypermethylation
and downregulation. Treatment with AZA induced a strong
epigenetic shift only in R, with a reduction of DMRs (740 at
T4 vs 2.732 at T0) and shift into a hypomethylated pattern
(84.4%).  By contrast,  NR maintained at  T4 a comparable
number of DMRs (13.281 at T4 vs 13.231 at T0) and con-
firmed the hypermethylation seen at diagnosis (67.7%). Spe-
cifically,  the methylation level at homeobox genes backed
down to normal levels at T4 only in R. Within these DMRs,
PRRX2 gene showed the stronger correlation with response.
Hypermethylation in NR was confirmed in an independent
validation cohort (n=5 R vs 5 NR, p<0.005).
Conclusions: Overall, our results identified a different tran-
scriptional and epigenetic profile according to AZA response,
including  differential  expression  of  immune-related  genes
and significant hypermethylation of NR at diagnosis, and a
marked epigenetic shift after AZA in R. Of note, hypermethy-
lation at BCL9L promoter and at the PRRX2 gene emerged
as candidate predictive markers of AZA-response.
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