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EPIGENETIC MODIFICATIONS . ® P
® DNA methylation D ® -
y e e

e Histone acetylation (i.e. H3K27ac)
® Histone methylation (i.e. H3K27me3)

® Other histone modifications
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Hallmarks of Cancer: New Dimensions
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Flexible
nature of the

epigenetic
setting

The Epigenetic Hallmarks of Cancer

Targeted DNA
hypermethylation of
gene regulatory regions

Shift of histone

modification ﬂ ﬂ C American Assaciation
patterns for Cancer Research’

Esteller M, Dawson MA, Kadoch C, Rassool FV,
Jones PA, Baylin SB. Cancer Discovery, 2024
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Table 3 | Hypermethylated genes predict drug sensitivity

Gene name  Gene function Therapeutical consequences  Tumour type Example
application refs

ABCB1 Protein transport Sensitivity to doxorubicin Breast 120

APAF1 Apoptotic activator Resistance to adriamycin Melanoma 121

BRCA1 DNA damage response Sensitivity to PARP inhibitorsand ~ Breast, ovary 81
alkylating agents

CDK10 Cell cycle control Resistance to anti-oestrogens Breast 122

CHFR Ubiquitin protein ligase Sensitivity to paclitaxel and Ovary, endometrium, 123
docetaxel stomach

ESR1 ER signalling Resistance to anti-oestrogens Breast 124

FANCF DMNA damage response Sensitivity to cisplatin Ovarian 125

GSTP1 Detoxification Sensitivity to doxorubicin Prostate, breast, kidney 126

IGFBP3 Signal transduction Resistance to cisplatin Lung 127

LINE1 Repetitive element Resistance to fluoropyrimidines ~ Colon 22

MCGMT DNA repair Sensitivity to temozolomide, Glioma, colon, lung, 5
BCNU, ACNU, procarbazine lymphoma

MLH1 DNA repair Resistance to cisplatin Colon, stomach, 123

endometrium, ovary

MT1E Antioxidant Sensitivity to cisplatin Melanoma 129

PITX2 Transcriptional regulator Resistence to tamoxifen Breast 130

PLK2 Cell division Sensitivity to paclitaxel and Ovary 131
carboplatin

PRKCDBP Signal transduction Resistance to TNFa Colon 132

SFN Signal transduction Sensitivity to cisplatin and Lung 133
gemcitabine

SLC19A1 Folate transporter Resistance to methotrexate Lymphomas 134

SULF2 Heparin signalling Sensitivity to camptothecin Lung 135

TFAP2E Transcriptional regulator Sensitivity to fluorouracil Colon 136

TGM2 Apoptosis Resistance to doxorubicin and Lung, breast, ovary 137
cisplatin

TP73 Stress response Sensitivity to cisplatin Renal, melanoma 133

WRN DNA helicases Sensitivity to irinotecan Colon 139

ERCCS DNA repair Resistance to nemorubicin Ovary 140

Heyn and Esteller, Nature Reviews Genetics, 2012

Esteller et al.,
NEJM 2000
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( Global burden of primary liver cancer )

’ O Oy Liver cancer ranked among the
\ fmmn) [ I top 3 causes of cancer death in
o Y 905,700 830,200 ol 6 countries

people were diagnosed people died from liver in 2020
with liver cancer in 2020 cancer in 2020

The number of people
diagnosed with or dying from
liver cancer globally could

ﬁ;, increase by

more than 55%
between 2020 and 2040 if
current rates do not change

Liver cancer is a major cause of death in many countries. Efforts to reduce the incidence of preventable
liver cancer should be prioritised to avoid the predicted rise in people diagnosed with liver cancer.

Rumgay et al., Journal of Hepatology 2022



o Epigenetic inactivation of the 5-methylcytosine RNA methyltransferase NSUN7
X:E'g,'fggfg,'&(g:&’ff ~, is associated with clinical outcome and therapeutic vulnerability in liver cancer
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PVR (CD155) Epigenetic Status Mediates Immunotherapy Response in Multiple Myeloma
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Long term (>90 days)
CRS Secondary malignancy
History, physical exam, lab tests, Screen for solid cancer,
imaging; prompt treatment skin cancer, MDS

Neurological toxicity
History, physical exam,
ASTCT ICANS grading

Autoimmune disorder
History, physical exam

Cytopenia || GvHD
Close monitoring of CBC; History of allogeneic transplant,
growth factors and blood monitor signs and symptoms of
treatment as appropriate acute/chronic GVHD
Infections Hypogammaglobulinemia
Antimicrobial prophylaxis Consider i.v. Ig for 1gG < 400 mg/dL
and vaccinations {especially if recurrent infection)

M isms of CAR T

Apheresis product

Funcions same

Eanmson
o1, __puaas, conr,
!
% .‘#

l slon product
—

Michael R. Green and Sattva S. Neelapu, Cancer Discovery 2020



Epigenetic profiling and response to CD19 chimeric
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antigen receptor T-cell therapy in B-cell malignancies
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The EPICART+ Signature: Cell Populations
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DNA Methylomes in MDS and 5-Azacitidine Treatment
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Single-Cell DNA Methylation Analysis

Epimutation rate (POR)

Read 1 Read 2

cell 1

Concordant Concordant
Cell 2

Discordant Concordant
Cell 2

Discordant Discordant

@4ethylated cytosine

B High APDR

Low PDR

High POR

Qunmethylated cytosine

Low APDR

High
Clonal Heterogeneity

Pre-Aza

Low
Clanal Heterogeneity

AMLrisk axpression signature
(7 genes)

LT

Normal cell clade
Mean=0.084
m=13)

—

Epimutation Rate (PDR)

0.4

0.2

0.0

4 p < 0.00001
**p=0.00338 ns p=0653
I

i

. 1

. é

.
.

Pre-Aza Post-Aza AML
{n =85} (n =58) {n =94)

Post-Aza

AMLsisk expeussion signature
(7 genes)

Absolste cel-to-cell epimutation

rate differsnce (|APDR])

o4

03

02

0.0

m

= p=0.00032

**p=0.00008 * p < 0.00007 e
" e
>
g .
3 .
- z
2 o0ses
£ =2~ Pra_Aza
- 3 O =8~ Post_Aza
- %ﬂ 3 -~ AML
£ .
» - TR
T 080 s
] £ s [N .
— 5 -
- L] *
é A
.
PreAza  PostAza AML oo 0z o4
=42 (h=20)  (n=47) Epkmutesion st (PORY
AML AML-risk signature expression
*p=0026
AML-Tisk expression signature. [p= nm; uv-— P < 0.00001
(7 genes)
08
g
1)
T 06
E
2
: |
£ 04
g
E
E1 i
®
02
00 L

Pre-Aza  Post-Aza
(n=45) (n = 45)

AML
(n=44)



VIl SIMPOSIO NAC

de ONCOLOGIA d¢



VIl SIMPOSIO NACIONA
de ONCOLOGIA de PRECISI

Ignacio Campillo-Marcos

Unravelling the evolution of myelodysplastic syndromes upon 5-Azacytidine

treatment through the use of single cell multi-omics approaches

Myelodysplastic syndromes (MDS) are
defined as a group of myeloid neoplasms
characterized by inefficient haematopoiesis,
morphologic dysplasia and peripheral
cytopenia(s).

5-Azacytidine is a DNA hypomethylating
agent frequently used to treat MDS.

\
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L.

Campillo-Marcos |, Casado-Pelaez et al., Cancer Research Communications 2024
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For HMA Resistant MDS Patients: From Precision to Personalized Medicine




For HMA Resistant MDS Patients: From Precision to Personalized Medicine
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