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DNA  Demethylating Agents: Current Paradigm

 Cancer Cells have massive DNA methylation reprogramming 

(Seems to be true in ALL types of Cancers – TCGA)

 Cancer Cells depend on aberrant DNA methylation profile to 

survive: “Epigenetic Addiction” (De Carvalho, Cancer Cell, 2012)

 DNA demethylating agents may work by re-activating aberrantly 

methylated Tumor Suppressor Genes



Inconsistencies in the Current Model

• If DNA demethylating agents are acting mainly by 

activating epigenetically silenced tumor suppressor 

genes, then:

• Why clinical response is usually delayed? 

• Why DNA methylation markers can not predict clinical response?
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5-AZA-CdR Induces Formation of dsRNA
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open-label, phase II basket study of a hypoMEThylating Agent 

oral azacitidine and DURvalumab (MEDI4736) (anti-PDL1) in 

advanced solid tumors (METADUR)
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METADUR – Treatment Schema

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
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Week 9 Week 10 Week 11 Week 12

Cycle 3
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Cycle 4 and onwards



IRF7 high tumors have higher CD8 T cell infiltrate
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Predictions Based on pan Cancer TCGA 

and scRNA-seq Analyses
• IRF7 activation is associated with high tumor immune 

infiltration (‘hot tumors’)

• IRF7 activation is associated with higher cytolytic activity 
in CD8 T cells

• DNMTi can induce IRF7 activation (Roulois et al., Cell, 
2015) 

• Prediction: DNMTi treatment will 1) increase tumor 
immune infiltration and 2) increase cytolytic activity of 
CD8 T cells



Anti-tumor response to DNMTi treatment 

is dependent on CD8 T Cells

LooYau, Submitted

Available at BioRxiv

D
ay

 5

D
ay

 7

D
ay

 9

D
ay

 1
2

D
ay

 1
5

D
ay

 1
8

0

50

100

150

200

m
m

^
2 Untreated

DAC

DAC + anti-CD8

D
ay

 5

D
ay

 7

D
ay

 9

D
ay

 1
2

D
ay

 1
5

D
ay

 1
8

0

50

100

150

200

m
m

^
2 Untreated

DAC

DAC + anti-CD8



DNMTi treatment increases tumor 

infiltration by CD8 T cells 

LooYau, Submitted

Available at BioRxiv



DNMTi treatment increases CD8+ T cell cytolytic

activity
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DNMTi treatment increases cytolytic

activity of human CD8 T cells

LooYau, Submitted

Available at BioRxiv



DNMTi treatment induces ERVs 

expression in human CD8 T cells 

LooYau, Submitted

Available at BioRxiv



DNMTi treatment activates dsRNA sensing 

pathawys in human CD8 T cells (viral mimicry) 

LooYau, Submitted

Available at BioRxiv
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ISC signature
(Batle - Cell Stem Cell)

IRF7 signature
(DeCarvalho - Cell)

CD8 Teff signature
(Galon - Science)

IRF7 AND CD8 overlapping
gene (IRF1)

WNT/b-catenin
signaling

IRF7 and CD8 Teff Signatures are Positively Correlated in CRC

Ettayebi, unpublished



IRF7 and ISC/WNT Signatures are Negatively Correlated in 
CRC Organoids

Ettayebi, unpublished



Treatment 

Poly I:C

Control

5-AZA-CdR or Poly I:C (RIGI/MDA5 ligand) 

Decrease WNT signalling in CRC

TCF/LEF Reporter (GFP)

5-AZA-CdR

Ettayebi, unpublished
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NT 5-AZA-CdR

5-AZA-CdR Induce ISGs and Decrease WNT 

signalling in CRC

WT MAVSKD

Ettayebi, unpublished



IRF7 Signalling Does Not Change β-Catenin Localization

Ettayebi, unpublished



IRF7 Physically Interacts with β-Catenin

Ettayebi, unpublished



IRF7

b-catenin

dsRNAs IFNs

ISGs

Stemness/Self Renewal

Low immune response

Immune Response

CD8 T Cell Infitration

Working Model

DNMTi

Ettayebi, unpublished
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