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A. Survival of HER2 CaBr Mice (tetHER2, Ink4a/Arf -/-)

B. Phenotypic variation among breast tumors 
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2. Characterization of HER2 Breast Cancer Model

D. Genetic variation among breast tumors

Resistance Mechanisms:
Target no longer affected by compound e.g. EGFR T790M in acquired tarceeva resistance
Target no longer required due to activation of alternate pathway (Complementation)

Inducible models enable identification of proteins/pathways that can complement
in the genetic context in which the oncogene was originally tumorigenic

3. In vivo genetic screen identifies functionally relevant 
targets,and models the development of drug resistance
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4. In vivo genetic screen identifies functionally relevant 
targets, and models the development of drug resistance

Genetic screen identifies genes that can phenocopy inducible oncogene

HER2 HER2 HER2

* * *

HER2 Pathway Affects HER2
Pathway

Parallel to 
HER2 Pathway

e.g. ErbB3 e.g. PTEN loss e.g. Esr1

5.  Mechanistic classes of HER2 complementation/
resistance genes
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6.  HER2 Complementation Screen Identifies Genes 
That Might Be Expected to Phenocopy HER2

Number of common integration sites (hits) recurring in >200 tumors
Adjacent to or within candidate gene (~30 kb)
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7.  The screen identified recurrent insertions adjacent
to ErbB3 across many complemented tumors
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B.  qRT-PCR Confirms Enhanced expression of ErbB3 in 3 of 4 MuLV-dependent tumors

8.  Proximal MuLV Integrations Correlate
with Increased Expression of ErbB3

MuLV tumors
Primary 
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A.  µArray analysis suggests that ErbB3 expression is generally downregulated in MuLV tumors
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9.  Directed Complementation: 
Genetic Model of Drug Resistance
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11. ErbB3 Complemented Tumors Exhibit
Enhanced Activity of the PI3’K/Akt Pathway
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A. ErbB3 Expression
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C.  ERBB3 expression confers resistance to 4D5 treatment

B. ErbB3 Overcomes PI3’K/Akt Pathway Inhibition but not MAPK Inhibition
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12.  ErbB3 Expression Overcomes PI3’K/Akt Pathway 
Inhibition And Confers Resistance to Inhibition of HER2
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10.  ErbB3 Can Functionally Complement
HER2 in Breast Tumorigenesis

13. Proposed Mechanisms of Resistance
to HER2 Inhibition
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* Novel cancer targets identified in genetic screen
that are capable of complementing HER2 in vivo
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14.  Novel Cancer Targets Identified in HER2
Complementation Screen

15.  Summary/Conclusions

• Retroviral insertional mutagenesis screen identified numerous
genes capable of complementing HER2 for in vivo oncogenesis
& tumor maintenance

• ErbB3 - identified as a highly recurrent hit in the screen
- complements HER2 in vivo
- confers resistance to HER2 inhibition in human cancer cell

lines

• Identification of ErbB3 enhanced PI3’K/Akt pathway activity as a
mechanism of resistance to inhibition of HER2 is consistent with
clinical observations  and significant supporting literature

• Hence, identification of novel cancer targets may provide novel
therapeutic opportunities in HER2-independent, or HER2
inhibition resistant breast cancer

• Directed Complementation platform provides a unique opportunity
to examine genetic context of drug-response in vivo
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