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The	  wordcloud	  shows	  the	  genes	  that	  are	  reported	  as	  mutated	  in	  CLL	  by	  the	  v77	  of	  the	  Catalogue	  of	  Soma<c	  Muta<ons	  in	  Cancer	  (COSMIC).	  The	  
size	  of	  the	  font	  is	  propor<onal	  to	  the	  muta<on	  frequency	  

Larrayoz et al, EHA 2016, poster #212; Briegel et al, poster #218; Raponi etal, poster #531; Hlozkova et al, poster #1014; Vetro et al, poster #1069 

The	  muta)onal	  landscape	  of	  CLL	  



Puente	  et	  al,	  Nature	  2015	  
Landau	  et	  al,	  Nature	  2015	  

1000	  pts	  -‐	  approaching	  comple)on?	  



TP53	  disrup)on	  is	  associated	  with	  poor	  prognosis	  
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Dohner  et al.  NEJM 2000 Calin  et al.  PNAS 2002 

Döhner, New Engl J Med 2000  



Del 13q in CLL and MBL 

Klein et al, Cancer cell, 2010 

Del13q14.3 
7/16 MBL cases 

43.8% 

Fazi, Scarfò et al, Blood, 2011 



Cimmino, et al. (2005) PNAS 

BCL2 is a target of miR-15 and miR-16 
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Scielzo et al, Leukemia 2011, Fonte et al, Clin Can Res, 2013 Hanada M et al, Blood 1993, Kitada S et al, Blood 1998 

BCL2 is overexpressed in CLL 
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Kurtova A V et al. Blood 2009 

BCL2 is upregulated upon stroma interaction 
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Adams JM and Cory S,  Oncogene 2007 
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BH3 Mimetics: BCL2-inhibitors 
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Note:	  Lymphocyte	  count	  in	  peripheral	  blood	  is	  reported	  only	  for	  the	  66	  pa)ents	  who	  had	  lymphocytosis	  immediately	  before	  administra)on	  of	  ABT-‐199	  	  

ABSOLUTE LYMPHOCYTE COUNT 

NODAL MASS BONE MARROW INFILTRATE 

Median	  )me	  to:	   N	   Median	  (range)	  
Lymphocytes	  <4000/mm3	   65	   22	  (1-‐451)	  days	  

50%	  reduc<on	  in	  nodal	  size	  	   99	   42	  (20-‐417)	  days	  

Nodes	  <1.5	  cm	  	   34	   8	  (1-‐27)	  months	  	  

Complete	  clearance	  of	  bone	  
	  marrow	  infiltrate	   26	   6	  (2-‐22)	  months	  	  

Total number of R/R CLL and SLL patients = 116 

High responses in R/R CLL with ABT-199 

Anderson et al, EHA 2016, poster #591; Roberts AW. New England Journal of Medicine. 2016 



Burger, Ghia et al, Blood, 2009 

Microenvironmental	  s)muli	  in	  CLL	  

Ballesteros et al, EHA 2016, poster #1037 



Damle et al, 1999 Time from diagnosis 
Hamblin et al, 1999 

IG genes can be mutated in CLL 



Long	  term	  remissions	  in	  mutated	  IGHV	  with	  FCR	  

Fischer K, et al. Blood 2016 
Rossi et al, Blood 2015 

Thompson et al.  Blood 2016 
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BCR signalling in CLL is heterogeneous 
Bad prognosis 

Survival 
Proliferation 

Good prognosis 

Zupo et al, 1996; Chen et al, 2002; Lanham et al, 2003 



Herishanu Y et al. Blood 2011 

BCR is activated in the LN microenvironment	  



Recurrent mutations within the NF-κB pathway 

Mansouri et al, JEM, 2015 

Inactivating mutations/deletions in NFKBIE 



Mutated IkBe appear to lose its inhibitory capacity 

Mansouri et al, JEM 2015 



Recurrent mutations within the NF-κB pathway 

Mansouri et al, JEM 2015 

Interaction 

Inactivating mutations/deletions in NFKBIE 



Agathangelidis  et al, 2012 Blood 
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•  30.4%	  of	  all	  CLL	  cases	  (2308/7596)	  

Agathangelidis  et al, 2012 Blood 
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Stereotyped receptors in CLL 

Gounari et al, EHA 2016, oral presentation #116 



Subset	  #4	  

Subset	  #2	  

Stereotyped subsets have a distinct clinical course 

Baliakas et al. Lancet Haematology 2014 Baliakas et al. EHA 2016, poster #598 
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Subset 4 CLL is anergic to BCR stimulation 

Ntoufa et al, J. Immunol 2016 
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Aggressive subsets respond avidly via the BcR 



Baliakas et al. Lancet Haematology 2014 

Poor clinical course is independent of cytogenetics	  
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Strefford et al, Leukemia, 2013; Malcikova et al, BJH 2014 

Subset 1 Subset 2 Subset 8 

Rossi et al, Blood, 2013 

Gene mutations and IG stereotypy 



Genetic abnormalities 

MBL overt CLL  
Refractory CLL/ 
Richter Syndrome Normal B cell 
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Response Pattern in CLL Patients with Idelalisib 

Ghia et al, EHA 2016, poster #1067 
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O’Brien et al.  iwCLL 2013 

Prolonged lymphocytosis in IG-mutated CLL 

BTK inhibitors 
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BCR reactivity in CLL: self and foreign antigens 

Dühren-von Minden et al, Nature 2012 
Hervé et al, JCI 2005, Lanemo Myhrinder et al, Blood 2008, Hoogeboom et al, JEM 2013, 

Kostareli et al, Leukemia 2011; Hwang et al, PlosOne 2014; ten Hacken et al, EHA 2016, poster #195 



Stereotyped subsets have distinct calcium fluxes	  

Gounari et al, EHA 2016, oral presentation #116 



BCR signalling in CLL is heterogeneous 
Aggressive 

Survival 
Proliferation 

Indolent (anergic) 

tight, stable 
binding 

weak, transient 
binding 

Gounari et al, EHA 2016, oral presentation #116 



Puente X. et al, Nature 2015  Landau, Nature 2015 

Novel	  driver	  muta)ons	  



TP53	  disrup)on	  is	  associated	  with	  poor	  prognosis	  

Wt: wildtype; OS: overall survival 
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1. Döhner H, et al. N Engl J Med 2000;343:1910–6; 2. Zenz T, et al. J Clin Oncol 2010;28:4473–9. 


