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Relative frequencies of T-cell lymphomas	
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Hypothetical Cellular origin of T-cell 
Lymphomas	
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	  ‘Flexibility’	  model.	  	  

Epigenetic modifications facilitate flexible co-
expression of transcription factors permitting flexible 

responses to offending pathogens	

	


Hahedi et al, Immunol Reviews, 2013 252, 24-40 	
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The T-cell phenotypes are regulated by a balanced 
equilibrium of competing transcription factors	




(Palomero T et al. Nat Genet 2014, 46:186-70	


(Blood. 2014;124(9):1460-1472)	
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Many	  T-‐cell	  lymphomas	  have	  a	  unique	  
genotype	  and	  recurrent	  lesions	  



DUSP22-IRF4 locus	




Cytokines (IL-2, IL-4, TNF-α, 
GM-CSF) 

B-CLL 
Cell 

Proteo-
glycans 

T 

T T 

T 

T 
T 

T T T 

T T 

T T 

T 
T 

T T 

T 

T 

CD4 

CD8 

CD4/CD40L 

Chemokines 
cytokines? 

T T 

T 

TT

TT

Autocrine stimulation 

through BlyS etc. 

Nurse 
cell 

Stromal 
cell 

Chemokines cytokines 



TCR signaling and the host contribution 
in the pathogenesis of T-cell neoplasms ���

	

•  Pre-‐TCR	  expression	  cooperates	  and	  T	  cell	  receptor/an8gen	  

s8mula8on	  	  have	  been	  proven	  to	  foster	  T	  cell	  transforma8on	  in	  
mice	  carrying	  the	  TEL-‐JAK2	  fusion	  or	  STAT5,	  respec8vely	  (dos	  
Santos	  2007;	  Kelly	  2003)	  

•  Super-‐an8gen	  mediated	  ac8va8on	  has	  been	  suggested	  to	  play	  a	  
pathogene8c	  role	  in	  cutaneous	  T-‐cell	  lymphoma	  (Vb2:Jackow	  
1997)	  

•  Gluten	  exposure	  leads	  to	  inflamma8on	  and	  T	  cell	  expansion	  
which	  proceed	  EATL	  

•  T-‐NHL	  display	  a	  transcriptome	  that	  is	  consistent	  with	  a	  TCR	  
signaling,	  par8cularly	  in	  low-‐grade	  en88es	  (Geissinger	  2010)	  



Pechloff K. et al J. Exp. Med. Vol. 207 No. 5 1031-1044	




Ambrogio C et al. Cancer Res. 2009 November 15; 69: 8611–8619 	

	




NPM-ALK signaling pathways 
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Chiarle et al. Nature Rev Cancer 2008	


? 

STAT3 silencing induces first cell cycle arrest 	

followed by cell death	


Piva et al. JC0, 2010	




STAT3 CONSENSUS SITES
GENE POSITION SCORE CONSERVATION
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Validation of STAT3 binding sites by CHIP 
Contr +DOX 96h 

STAT3 regulates the expression of CD30	




JAK1 and STAT3 are frequently mutated in 
systemic and cutaneous ALCL���
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JAK1 and/or STAT3 mutations are 
frequently found in ALK- ALCL	




pSTAT3 expression defines a subset of 
ALK- ALCL	


WT JAK1/STAT3 A662V STAT3 

G1097D JAK1 Y640F STAT3 

ALCL ALK+ vs Normal 

ALCL ALK- vs Normal 

NES = 1.58 
FDR <0.07 

NES = 1.78 
FDR <0.001 



How is frequently deregulated the JAK/STAT 
pathway in T-cell lymphomas?	




ALK- ALCL display novel recurrent TK 
translocations	
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ALK-‐	  ALCL	  bear	  novel	  TK	  transloca=ons	  



ALCL	  Subtypes	  
ALK + ALCL ALK- ALCL 

Pro B et al, JCO 2012 	


Cutaneous ALCL 

Duvic M et al, JCO 2015 	


Breast implant ALCL 

Miranda RN et al, JCO 2014	




ALCL models	


Cytotoxic T lymphocytes ?	

or	

Mature CD4 or CD8 T lymphocytes?	
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Clonal evolution: sequential genomics acquisition	
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Clonal evolution: sequential genomics acquisition	
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The forced expression of mut STAT3���
favors Th17 differentiation of Naive T cells	
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ALCL display a skewed expression of T-cell 
master regulators  	
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Center of Research and Medical Science	
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The	  Ins8tu8onal	  Biobank	  at	  WCMC	  
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Tumor diagnosis and clinical stratification  
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Second Opinion 
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Data Integration 
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Up	  front	  collec8on	  
for	  genomics	  

BioBanking	  twice	  a	  
day	  

Viable	  8ssue	  
fragment	  
collec8on	  

Bead-‐based	  cell	  
collec8on	  i.e.	  

CD138	  
FISH,	  Biobank	  

8.9	  Example:	  	  HemPath	  Biopsy	  Specimen	  Collec8on	  



Data update at 6/30/2015	


Total Cell Suspensions 

# of Cases # of Specimens 

8696 27435 

Total Viable Tissue Fragments 

# of Cases # of Specimens 

104 451 

New trends in biobanking	
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PDX and Precision Therapeutic Medicine	


Preclinical “tailored” trials	


Molecular morphology	
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Results	
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Drug treatment	




Experimental Therapeutics Program (ETP)���
 @ WCMC	


Genetically engineered mice (GEM)	

Patient Derived Tumorgrafts (PDT)	
Zebra Fish Transgenes	


Micro-organoids	


Spontaneous Lymphoma models	


WCMC -Cornell Ithaca 	




 !  !

Why we need reproducible lymphoma PDX?	

•  Although many lymphoid cell lines exist, various lymphoma subtypes 

lack authentic in vitro models i.e. CLL, HCL, FCCL, PTCL-NOS, etc.	

	

•  Spontaneous lymphoma models are rare and current transgenic mice 

are driven by constitutive oncogenes and lack the complex genomic 
heterogeneity of human cancers.���
	


•  GEM and/or xenografts partly predict the clinic responses seen in 
clinical settings.	


•  No representative refractory lymphoma models exist.	


•  Fully humanized models are needed, i.e. immunotherapies, host-
lymphoma interactions.	


•  Regardless of a considerably progress the over survival of lymphoma 
patients remains modest. 	


	




How critical are the implantation routes 
in lymphoma PDX grafting?	


Intra venous	


Intra peritoneal	


Sub cutaneous	


Intra bone	


Diagnostic 	

sample	


Intra liver	


Intra Spleen	




Temporal propagation of PDX lymphomas	


ALCL-1	




Graft versus host represents a fatal hurdle in the 
generation of PDX lymphoma.  
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Do PDTX fully recapitulate their corresponding primary 
lesions  



PDX Flow data: Discovery and therapeutics	
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MSKCC-WCMC-6 (T2)���
Angioimmunoblastic T-cell Lymphoma	
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SNP array identify analogous patient genomic defects in 
primary and corresponding PDTX	


	




Genomic and biological characterization of cALCL PDTX	
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