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Recurrent gains more common in PTCL NOS than nodal TNKL and ENKTL: 
• 3p14.1, 6p22.3, 6p22.1 and 17q21.33 

Nodal-TNKL PTCL NOSENKTL
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14q11.2 loss (TRA and TRD genes)
• common in nodal-TNKL (100%)
• Less common in PTCL NOS (59%) and ENKTL (21%)

Nodal-TNKL PTCL NOSENKTL

FISH TCRA locus using breakapart probe



Diagnosis Diagnosis TCRA TCRB TCRG TCRD

AITL T cell lymphoma

ALCL T cell lymphoma -1 -1

PTCL T cell lymphoma -1 -1

PTCL T cell lymphoma -1/-2 -2

AITL T cell lymphoma -1 -1

ALCL T cell lymphoma -2 -2 -2

Tonsil Benign

Tonsil Benign

Lymph Node Benign

NK cells (1) Benign

NK cells (2) Benign

T cells (1) Benign -1/-2 -1 -2

T cells (2) Benign -1/-2 -1 -1 -2

B cells (1) Benign

B cells (2) Benign

n=24 n=9

ALCL

? Marker of T-cell lineage
? additional critical driver event at TRA
? preferential TCR usage 

NK cells

ALCL

B cells

T cells MZL

NLPHL

DLBCL

CHL

Ng SB. Haematologica 2018; Oon ML. Cancers 2021, 13: 340



Nodal-TNKL shows relatively low genomic instability 
• Less genomic alterations

GI score: Ratio of the total length of regions with a CN other than 2 to a constant of 3.3×109

HRD score: LOH, telomere allelic imbalance, large-scale state transitions

Publicly available Oncoscan 
datasets:. 

CML: Chronic Myeloid 
Leukemia;
BL: Burkitt-like; 
LBC: Large B-Cell; 
HNSCC: Head and neck SCC; 
LNMCC: Lymph Node 
Metastases in Colon Cancer; 
OTC: Oral tongue carcinoma;
pFL: pediatric-type follicular 
lymphoma; 
RCC: Renal cell carcinoma;
SCC: synchronous colorectal 
cancer. 
ESCC: Esophageal SCC; 

What is driving this tumour ?

• Low Genomic Instability (GI) and homologous 
recombination deficiency (HRD) scores compared 
to ENKTL, PTCL NOS and solid cancers



κ

DEG between nodal TNKL and ENKTL DEG between nodal TNKL and PTCL-NOS

Upregulated expression of 
BIRC3 and p50 (NFκB1) in 
tumor and non-tumor cells of 
PTCL-EBV compared to ENKTL 
and PTCL-NOS.

κ κ



PD-L1 is expression is higher in tumour 
and non-tumor cells in nodal TNKL 
compared to ENKTL

High PD-L1 gene expression and correlates with IFNγ, JAK-STAT and NFκB What is driving upregulation of PDL1 in nodal-TNKL ?
• No 9p24.1 gain
• No correlation with EBER expression
• Activation of IFNγ, IL6_JAK_STAT3 and NFκB
• 3’ UTR of PD-L1 truncated

Targeting the PD-1/PD-L1 axis 

• complex SV: 4 pieces of the part of human chr 9 
tandemly incorporated into the EBV genome

• truncation of the 3′ UTR of PD-L1

Wai CMM. Haematologica. 2022 Aug 1;107(8):1864-1879, Kato S. Blood Adv (2024) 8 (9): 2138–2147
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• Type II EBV latency pattern

• Type A strain (prevalent in Japan)

• No disease specific EBV strain

• Structural variations (del) common in EBV genomes (63%)

• Downregulation of EBV miRNAs compared to ENKTL

• Target genes enriched in immune-related pathways

Gray bar- EBV genome from patients, Blue bar – deletions, Orange bar – inverted region  

Wai CMM. Haematologica. 2022
Kato S. Blood Adv (2024) 8 (9): 2138–2147

Reactome pathways enriched for target genes of 
differentially expressed EBV miRNA
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Epigenetic modifiers
JAK-STAT pathway
TCR signaling
Others

Total 26 cases:
EAHP LYWS 2022 (6)
Wai CMM. Haematologica 2022 (14) 
Nicolae A. Modern Pathology 2022 (6)

Climent F. Virchows Arch. 2023 Sep;483(3):333-348
Kato S. Blood Adv (2024) 8 (9): 2138–2147

Recurrent mutations
• Epigenetic modifiers: TET2, DNMT3A, KMT2D, SETD2
• JAK/STAT pathway: STAT5B, JAK3
• Others: DDX3X, TCR signaling

68%
32%



• High frequency of mutations of TET2 (58-68%), DMNT3A (27%-32%)

• 4 patients with TET2/DNMT3A alterations
• 3 of 4 cases had at least 1 identical TET2 and/or 

DNMT3A mutation in the BM or spleen tissue 
with VAF of >0.05

• TET2 mutations, especially with concurrent 
DNMT3A mutations, associated with shorter OS



Ding LingwenThe Phyu

Epigenetic Regulation of nodal TNKL through DNA Methylation

nTNKL – EBV+nodal T and NK-cell lymphoma, DMR   – Differentially Methylated Regions, DMG   – Differentially Methylated Genes

10207 DMRs of ENKTL, nTNKL and control

Distinct epigenetic profiles among between 
ENKTL, nTNKL, and control samples

ENKTL– hypermethylation 
nTNKL– hypomethylation

DNA Extraction

Methylated DNA Immunoprecipitation Sequencing 
(MeDIP-Seq)   

control tissues
 n = 28

ENKTL  
n = 44

Nodal TNKL
 n = 11

ENKTL Cell 
Lines  n = 5

Unpublished data. Do not post



DMR  – Differentially Methylated Regions 

ENKTL hypermethylation
 - predominantly promoter-centric

nTNKL hypomethylation 
- evenly spread across promoter 
and intronic regions

ENKTL and nodal TNKL show different epigenetic signatures

nTNKL shows non-random 
hypomethylation in Polycomb-
repressed and transcription-associated 
chromatin states 

Abnormal differentiation program
Transcriptional dysregulation

Unpublished data. Do not post



• Limited data 

• Choi DH et al (n=14) 

• Median age 52 yrs (range 32-88 yrs)

• Advanced stage (93%, 13/14)

• Treatment outcome in 11 patients

• OS 9.5 months 

• Median PFS after 1st line 
chemotherapy 2.8 months

• CHOP and CVP regimens is not effective
• L-asparaginase-based chemotherapy (SMILE) may not work 

effectively (n=1)
• ICE / Dexa regimen shows potential benefits

• median PFS (ICE/dexa): 7.4 months
• Median PFS (CHOP or CVP): 2.2 months

• Undergoing HSCT after achieving a response helpful

Choi DH. Acta Haematol 2023



14q11.2 deletion

TCR 
recombination

Additional 
driver events

Disrupts regulatory or 
structural elements

Selective expansion, 
biased TCR repertoire

Preferential TRAV 
usage

Clonal transformation 
in permissive 

microenvironment
Chronic 

antigenic 
stimulation

Immune cell 
dysregulation / 

activation

NFκB 
activation

EBV miRNA 
downregulation

Global 
hypomethylation



• 67/F, white, right neck masses

• PET scan: lymph nodes above and below the 
diaphragm, bilateral lacrimal glands, right tonsil, 
spleen. No nasal involvement.

• IHC: CD3+, CD8+, CD56-, cytotoxic, EBER+, 

• T lineage: Monoclonal T cell rearrangement

• DNMT3A and TET2 mutations

EAHP22-LYWS-1207, Kenneth Ofori, Columbia University Irving Medical Center

CD3 CD8 Granzyme B EBER

Do the presence of TET2 and/or DNMT3A mutations support diagnosis of nodal TNKL? 
 



Chan WL. The Lancet Regional Health - Western Pacific (Accepted for publication)

• Data from 22 published studies on ENKTL (2000-
2024)

• Top 50 most frequently mutated genes (Top 10 
genes in red) grouped according to functions

• Mutations of epigenetic modifier genes common
• TET2 mutations reported in 10.3% of ENKTL

• Do these ENKTL involve LN? 
• Are they undiagnosed nodal TNKL? 



Differences

EBV+EBV-

Similar mutational profile

Poorer OS compared to 
EBV- cytotoxic PTCL NOS

Lower genomic instability in 
EBV+ nodal TNKL



TET2-mutated ENKTL 
• Biologically distinct nodal variant of 

ENKTL? 
• Extranasal ENKTL? 
• Undiagnosed nodal TNKL?
• Do they have clonal hematopoiesis? 

Nodal TNKL with Waldeyer ring involvement
• Do they have TET2 and/or DNMT3A 

involvement and CHIP
• Biologically related to ENKTL or nodal 

TNKL? 

Similar mutational landscape
Less aggressive
Higher genomic instability Nodal TNKL

Cytotoxic 
PTCL NOS 

EBV- ENKTL

TET2 / 
DNMT3A 
Mutations

TET2 / 
DNMT3A 
Mutations

LN and WR 
Involvement
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