
Dual targeting of 

histone methyltransferase G9a 

and DNMT1 in Gastric Cancer

Giulia Rovesti, MD

Modena Cancer Center 

University Hospital of Modena 



BACKGROUND

• Epigenetics 

• Epigenetics in cancer

• Focus on G9a and DNMT1

• Dual targeting of G9a and DNMT1 in HCC e CCA

• Epigenetics and Gastric Cancer

RESEARCH PROJECT



Epigenetics
from transgenerational inheritance to disease

Time cover, 18th January 2010 

Initial definition: “The casual interactions between genes

and their products, which bring the phenotype into being” 

(C.H. Waddington, 1939)

Current definition: “Heritable changes in gene expression

that occur independent of changes in the primary DNA 

sequence”

Choices you

make can 

change your

genes, and 

those of your

kids

Epigenetics in cancer. Estellar NEJM 2008. 
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EPIGENOME CHANGES IN CANCER: 

1. Genome-wide hypomethylation

2. Site-specific (TSG) CpG island

promoter hypermethylation

EPIGENETIC MECHANISMS: 

• DNA methylation (DNMT1, DNMT3A, DNMT3B)

• Histone (H2A, H2B, H3, H4) modifications: methylation (HMT) and acetylation

• Non coding RNAs (miRNAs)

Epigenetics in cancer. Sharma S et al. Carcinogenesis 2010. 
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Combining epigenetic drugs with other therapies for solid tumours – past lessons and future promise. Morel D et al. Nature Reviews Sept 2019. 

TARGETING THE EPIGENOME 
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Epi-drugs can enhance the activity

of other anticancer therapies

to counteract the hallmarks of cancer
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Morel D et al. Nature Reviews Sept 2019. 

Epigenetic targeting drugs potentiate chemotherapeutic effects in solid tumor therapy. Li J et al. Sci 

Rep 2017



Estève et al. Genes Dev. 2006.

Focus on G9a and DNMT1
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• First-in-class dual and reversible inhibitor

targeting G9a & DNMT1.

• Substrate competitive (H3K9 and DNA).

Dual targeting of G9a and DNMT1 

in HCC

Lead compound CM-272



Dual targeting of G9a and DNMT1 

in CCA

Expression levels of epigenetic modifiers G9a, DNMT1 and 

UHRF1 significantly increased in tumor tissue

Synergistic antiproliferative effect over CCA cells by simultaneous 

inhibition of G9a and DNMT1. 

CM-272

• Strong antiproliferative activity on different CCA cell lines

• Synergistic effect with different chemotherapeutics in the 

inhibition of CCA cells proliferation: Cisplatin, Mcl-1 Inhibitor 

and ErbB Inhibitors.

• In vivo potent inhibition of CCA growth

G9a expression in iCCA (T= tumoral tissue, NT= non tumoral 

tissue)
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Hypoxia → ↑ G9a (HMT)→ ↑ H3K9me → ↓ RUNX3 (TSG)   
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↑ ↑ ↑ DNMT1 in SRC tissue compared with matched

mucosal tissue. 

Positive expression of DNMT1 ←→ N+ and late TNM stages of SRC
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Kaplan–Meier survival curves of GC patients with different level of UHRF1 

expression stratified by the TNM stage of the tumor (log-rank test). 

Hypermethylation of 7 TSG (CDKN2A, RUNX3, CDX2, DOXO4, PPARG, BRCA1 e PML)



All EBV-positive tumours clustered together and exhibited

extreme CIMP (CpG island methylator phenotype)

EBV- positive tumours had a higher prevalence of DNA 

hypermethylation than any cancers reported by TCGA

All EBV-positive tumours assayed displayed CDKN2A 

(p16INK4A) promoter hypermethylation, but lacked

the MLH1 hypermethylation
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Key features of gastric cancer subtypes
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IHC Analysis 

of G9a, DNMT1 and UHRF1

Collection of human Gastric Cancer (GC) 

samples and clinico-pathological data 

(Jan 2000 – Feb 2019) → 100 samples

Preparation of tissue

samples for histological 

examination

Inclusion Criteria

Patients with histological diagnosis of resectable or advanced 
gastric cancer

Availability of surgical (or bioptic) specimens for the analysis

No chemo- and/or radiotherapy prior to surgery

Written informed consent

Exclusion Criteria

Patients with uncertain histological diagnosis of gastric cancer 

Chemo- and/or radiotherapy prior to surgery

Refusal of consent  

INITIAL PHASES



Evaluation of G9a, DNMT1 and UHRF1 expression

Evaluation of CM-272 effect

IN VITRO (GC Cell lines)

IN VIVO (mouse xenograft models) 

SUBSEQUENT PHASES

Evaluation of potential synergistic
effect with other anticancer agents

Evaluation of CM-272 effect



Primary objective: 

Expression evaluation of G9a, DNMT1 and UHRF1 in GC patients

• Provide a better characterization of methylation in GC 

• Identify potential novel therapeutic targets providing a background for further 
investigations in order to develop more specific therapeutic strategies (Epi-drugs)

Secondary objective: 

Correlation of profile expression of G9a, DNMT1 and UHRF1 in GC with clinico-
pathological features and survival parameters

• Identify possible prognostic and predictive factors

Aims



• Epigenetic mechanisms are emerging as attractive therapeutic target in solid 
tumors

• Epi-drugs are already being tested 

• Given the crosstalk between chromatin marks, simultaneous targeting of different 
epigenetic modifiers may improve therapeutic efficacy

• CM-272 as emerged as a promising dual (G9a and DNMT1) targeting agent 
(HCC, CCA)

• Epigenetic dysregulation plays a crucial role in GC development 

• G9a and DNMT1 seems potential epi-target also in the context of 
GC, but few data are available

• Further investigation are needed

Take-home messages
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