
Summary	
  of	
  Key	
  Findings	
  
A	
  tetracycline-­‐inducible	
  transgenic	
  model	
  was	
  used	
  to	
  test	
  the	
  requirement	
  for	
  Erbb3	
  in	
  mutant	
  EGFR-­‐induced	
  lung	
  tumorigenesis.	
  In	
  this	
  model,	
  dele@on	
  of	
  
Erbb3	
   had	
   no	
   effect	
   on	
   tumorigenesis	
   induced	
   by	
  mutant	
  EGFR,	
   sugges@ng	
   that	
   it	
   is	
   not	
   required	
   to	
   ini@ate	
   tumorigenesis.	
   Tumors	
   that	
   develop	
   in	
   the	
  
absence	
  of	
  Erbb3	
  remain	
  sensi@ve	
  to	
  TKIs.	
  Analysis	
  of	
  the	
  biochemical	
  consequences	
  of	
  Erbb3	
  dele@on	
  revealed	
  increased	
  levels	
  of	
  phosphoryla@on	
  of	
  EGFR	
  
and	
  Erbb2	
  in	
  tumors	
  arising	
  in	
  the	
  absence	
  of	
  Erbb3.	
  Acute	
  loss	
  of	
  ERBB3	
  in	
  lung	
  cancer	
  cell	
  lines	
  with	
  EGFR	
  muta@ons	
  led	
  to	
  modest	
  effects	
  on	
  cell	
  viability	
  
possibly	
  due	
  to	
  ac@va@on	
  of	
  parallel	
  signaling	
  pathways.	
  Together	
  these	
  data	
  suggest	
  that	
  recruitment	
  of	
  compensatory	
  pathways	
  may	
  overcome	
  the	
  need	
  
for	
  Erbb3	
  in	
  tumorigenesis	
  driven	
  by	
  mutant	
  EGFR.	
  Knowledge	
  of	
  the	
  role	
  EGFR	
  heterodimeriza@on	
  partners	
  play	
  in	
  mutant	
  EGFR-­‐driven	
  lung	
  cancer	
  can	
  help	
  
guide	
  the	
  selec@on	
  of	
  which	
  EGFR	
  family	
  members	
  to	
  target	
  in	
  the	
  treatment	
  of	
  this	
  disease.	
  

Funding	
  sources	
  
NIH/NCI	
  R00CA131488/	
  Yale	
  University	
  

Lung	
  cancer	
  is	
  the	
  leading	
  cause	
  of	
  cancer-­‐related	
  
death	
   in	
   the	
   USA	
   and	
   worldwide.	
   Muta@ons	
   in	
  
the	
  Epidermal	
  Growth	
  Factor	
  Receptor	
  (EGFR)	
  are	
  
found	
   in	
   15%	
   of	
   lung	
   adenocarcinomas.	
   Tumors	
  
bearing	
   EGFR	
   muta@ons	
   are	
   sensi@ve	
   to	
  
treatment	
  with	
  specific	
  tyrosine	
  kinase	
   inhibitors	
  
(TKIs)	
  and	
  show	
  radiographic	
   responses	
   in	
  about	
  
70%	
  of	
   cases.	
  However,	
   it	
   is	
  not	
  known	
  why	
   the	
  
remaining	
  30%	
  of	
   the	
   tumors	
  do	
  not	
   respond	
   to	
  
these	
  drugs,	
  and	
  pa@ents	
  who	
  ini@ally	
  respond	
  to	
  
TKI	
  treatment	
  eventually	
  develop	
  drug	
  resistance	
  
on	
   average	
  within	
   a	
   year.	
  Mutant	
   EGFR-­‐induced	
  
signaling	
   is	
   ini@ated	
   by	
   the	
   forma@on	
   of	
   EGFR	
  
homodimers	
   or	
   heterodimers	
   with	
   other	
  
members	
   of	
   the	
   EGFR	
   family	
   (ERBB2,	
   ERBB3	
   or	
  
ERBB4).	
  Here	
  the	
  role	
  of	
  EGFR	
  family	
  members	
  in	
  
the	
   tumorigenic	
   process	
   driven	
   by	
  mutant	
   EGFR	
  
was	
   studied	
   using	
   gene@cally	
   engineered	
  mouse	
  
models.	
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3 weeks Erlotinib Treatment 

Before	
   A]er	
   Before	
   A]er	
  

Before	
   A]er	
   Before	
   A]er	
  

5 days Erlotinib Treatment 

Dele@on	
  of	
  Erbb3	
  
does	
  not	
  alter	
  the	
  
latency	
   of	
   tumor	
  
forma@on	
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Experimental	
  strategy	
  

CCSP-rtTA +; TetO-EGFRL858R +; TetO-Cre -; Erbb3 fl/fl 
 
 
 
 
 
 

CCSP-rtTA +; TetO-EGFRL858R +; TetO-Cre +; Erbb3 fl/fl 
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Mu t a n t	
   E G F R	
  
drives	
  lung	
  tumor	
  
forma@on	
   in	
   the	
  
presence	
   and	
   the	
  
absence	
  of	
  Erbb3	
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Erbb3	
  is	
  Not	
  Required	
  for	
  Tumorigenesis	
  by	
  Mutant	
  EGFR	
  
Xiaoling	
  Song1,	
  Pang-­‐Dian	
  Fan2,	
  Udayan	
  Guha3,	
  David	
  Threadgill4,	
  Harold	
  Varmus5	
  and	
  Katerina	
  Poli@1	
  

1Department	
  of	
  Pathology	
  and	
  Yale	
  Cancer	
  Center,	
  Yale	
  School	
  of	
  Medicine,	
  New	
  Haven,	
  CT;	
  2Department	
  of	
  Pathology,	
  Memorial	
  Sloan-­‐Kecering	
  Cancer	
  
Center,	
  New	
  York,	
  NY;	
  3Medical	
  Oncology	
  Branch,	
  Na@onal	
  Cancer	
  Ins@tute,	
  Na@onal	
  Ins@tutes	
  of	
  Health,	
  Bethesda,	
  MD;	
  4Department	
  of	
  Gene@cs,	
  North	
  

Carolina	
  State	
  University,	
  Raleigh,	
  NC;	
  5Na@onal	
  Human	
  Genome	
  Research	
  Ins@tute,	
  Na@onal	
  Ins@tutes	
  of	
  Health,	
  Bethesda,	
  MD	
  

Background	
  

Transgenic	
  mutant	
  EGFR	
  interacts	
  with	
  
Erbb3	
  	
  

Efficient	
  deleEon	
  of	
  Erbb3	
  in	
  transgenic	
  
mice	
  	
  	
  

DeleEon	
  of	
  Erbb3	
  does	
  not	
  affect	
  
tumorigenesis	
  induced	
  by	
  mutant	
  EGFR	
  

Lung	
  tumors	
  respond	
  to	
  TKI	
  treatment	
  in	
  
the	
  absence	
  of	
  Erbb3	
  	
  

EGFR	
  and	
  Erbb2	
  phosphorylaEon	
  are	
  signi-­‐
ficantly	
  increased	
  in	
  tumors	
  without	
  Erbb3	
  

Mutant	
  EGFR	
  interacts	
  with	
  p85	
  in	
  lung	
  
tumors	
  in	
  the	
  absence	
  of	
  Erbb3	
  

No	
  significant	
  changes	
  in	
  EGFR	
  
signaling	
  pathways	
  upon	
  Erbb3	
  deleEon	
  

PhosphorylaEon	
  of	
  	
  the	
  GAB1	
  adapter	
  by	
  
mutant	
  EGFR	
  

Proposed	
  model	
  

AcEvaEon	
  of	
  parallel	
  signaling	
  pathways	
  
upon	
  loss	
  of	
  ERBB3	
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Tumor Shrinkage After 3 weeks Erlotinib Treatment 


