
Genetic and biological data for targeting the PTCL-Epigenome 
H.Miles Prince     Peter MacCallum Cancer Centre and Epworth Healthcare, Australia



Disclosures

Disclosures of H.Miles Prince

Company name Research
support

Employee Consultant Stockholder Speakers bureau Advisory board Other

Celgene/BMS X X

Takeda/Millenium X X

Merck X X

Mundipaharma X X



What we need to consider when considering targeting 
molecular (genomic/epigenetic) pathways in PTCL

nWhat are the key pathogenic pathways in PTCL?

nWhich are the most important pathways in the various 
‘cells of origin’ in the different PTCL entities                 
e.g.  AITL vs. ALCL etc.

nAre epigenetic-targeting drugs always targeting the 
epigenome? 
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T-cell survival and proliferative signalling

Pizzi et al. Ann Rev Path Mech Dis 2018; 13: 293-320
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Cell of origin – expression profiling

Iqbal et al Blood 2014; 123: 2915-23



New additions to T cell lymphoma 2016





The Angioimmunoblastic TCL genome: 
Epigenetic Modifications important

Palomero et al Nat Genet 2014; 46: 166-70. 



The AITL genome

Shih AH et al. Nat Rev Cancer 2012; 12: 599-612  
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But epigenetics is not the whole story with AITL…………………



And do we really understand ‘cell of origin’?

Ceredig et al Nat Rev Immunol 2009; 168: 293-300.
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Other PTCLs where the epigenome has implications

ATLL
Ø Methylation pathway genes (TET2, DNMT3, and IDH2) are altered in ATLL, albeit to a 

far less extent than in AITL. 

Ø Polycomb-dependent repression is enhanced in ATLL 

Ø by trimethylation of histone lysine 27 of H3 and affects half the genes in ATLL. 

Ø EZH2 and other components of the PRC2 complex are upregulated in ATLL. 

Ø KDM6B, a gene that encodes a lysine-specific demethylase that specifically 

demethylates di- or tri methylated lysine 27 of histone H3 is considered a repressive 

histone mark controlling chromatin condensation.  The gene is downregulated in ATLL, 

thus locking in the effects initiated by Tax even when Tax expression is lost during 

disease progression.



Anaplastic Large Cell Lymphoma

Ø DNMT3 and TET2 mutations have been identified in some cases albeit 

comparatively few compared to AITL and PTCL-TFH

Ø DUSP22+ ALCL associated with hypomethylation

Other PTCLs where the epigenome has implications



The Jak-Stat pathway is critical for ‘most’ ALCL
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ALK neg - Systemic ALCL: more detail





Alk+Alk -DUSP22



Rebecca A. Luchtel et al. Blood 2018;132:1386-1398

• TCR signalling still occurs (unlike ALK+)
• Low STAT dependency
• Immune signature

• High Cancer Testis Antigen
• LFA3 high (immune)
• Low PD-L1 – (no check point inhibition - + immune response

• DNA Hypomethylated
• Better Prognosis
• Hypothesis – should we be treating other PTCL to get a DUSP22 ‘signature’

- Demethylating agents?
- Checkpoint inhibition?

The difference in the COO characteristics in DUSP22 rearranged ALCL



Intestinal T cell lymphoma
Ø SETD2 (SET domain containing 2) is the most frequently mutated gene 

in EATL (32% of cases) 
Ø The SETD2 gene encodes a histone methyltransferase that is 

specific for lysine-36 of H3, which has been associated with 
transcriptional activation.  

Ø Depletion of SETD2 increases the frequency of deletion
mutations that arise by the alternative DNA repair process of 
microhomology-mediated end joining

Other PTCLs where the epigenome has implications

https://en.wikipedia.org/wiki/Deletion_(genetics)
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Hepatosplenic T cell lymphomas
Ø SETD2 and ARID1B in up to 62% of cases. 

Ø The ARID1B gene (AT-rich interactive domain containing protein 
1B) encodes for a protein that binds to DNA helping to target 
SWI/SNF complexes which regulate gene expression by 
modulating chromatin remodelling (tumor suppressor gene). 

Other PTCLs where the epigenome has implications

https://en.wikipedia.org/wiki/Deletion_(genetics)
https://en.wikipedia.org/wiki/Mutation
https://en.wikipedia.org/wiki/DNA_repair
https://en.wikipedia.org/wiki/Microhomology-mediated_end_joining


Mycosis Fungoides and Sezary Syndrome
Ø The Leiden group identified 126 recurrent genes with hypermethylation of 

CpG-rich promoters as candidates for transcriptional repression which may 
play a  potential causal role in the pathogenesis of Sézary syndrome (SS). 
Ø methylation abnormalities are much more common in SS compared to 

other cancers. 
Ø some of the highly expressed genes identified in SS, such as those for 

CD158 (KIR3DL2), DNMT3, PLS3 (the T-plastin gene) , and TWIST1, 
have large CpG islands 

Ø TET mutations are one of the most frequent early genetic abnormalities in SS
Ø DNMT3A mutations not uncommon.
Ø IDH2, ARID1A/B are well recognized but not common.

Other PTCLs where the epigenome has implications



Common epigenetic targets in PTCL

TET = ten eleven translocation protein,

2HG = 2-hydroxyglutarate, 

IDH2 = isocitrate dehydrogenase 2, 

5hmC = 5-hydroxymethylcytosine, 

EED = embryonic ectoderm development, 

SUZ12 = suppressor of zeste 12, 

EZH2 = enhancer of zeste 2, 

PCR2 = polycomb repressive complex 2, 

K27me3 = trimethylation at lysine 27 of 

histone 3 (aka (H3K27me3), 

HDAC = histone deacetylase.



What we need to consider when considering 
targeting molecular pathways in PTCL

nAre epigenetic-targeting drugs always targeting 
the epigenome? 



RR = 38%
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Piekarz et al. ASCO 2007

Romidepsin in CTCL



Romidepsin in AITL
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Pro B. J Hematol&Oncol 2014

•The ORR 33% (9/27)
•6 of 9 responders achieved CR/CRu
•5 of 9 long-term response (≥ 12 m)

•All 5 received maintenance romidepsin. 



Biomarkers?
Romidepsin in peripheral and cutaneous T-cell lymphoma: mechanistic implications from 
clinical and correlative data

British Journal of Haematology
Volume 170, Issue 1, pages 96-109, 19 APR 2015 DOI: 10.1111/bjh.13400
http://onlinelibrary.wiley.com/doi/10.1111/bjh.13400/full#bjh13400-fig-0005

http://onlinelibrary.wiley.com/doi/10.1111/bjh.2015.170.issue-1/issuetoc
http://onlinelibrary.wiley.com/doi/10.1111/bjh.13400/full


HDACi acetylate more that just histones
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