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Invasive Lobular Breast Carcinoma (ILC)

Ciriello et al., Cell 2015
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E-cadherin and Pten loss induces classic ILC

Boelens et al, Cell Rep 2016
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Modeling ILC by E-cadherin loss and mutant 
PIK3CA/AKT expression

• GEMM-ESC strategy: rapid generation of novel mouse models using 

embryonic stem cells (ESCs) from existing GEMMs

van Miltenburg et al, in prep.
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Modeling ILC by E-cadherin loss and mutant 
PIK3CA/AKT expression

van Miltenburg et al, in prep.
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Lenti-GFP

Non-germline GEMMs of invasive lobular carcinoma

 Set up of intraductal injections

Evans blue

Annunziato et al., Genes Dev 2016



Lesion 1 Lesion 2
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Non-germline GEMMs of invasive lobular carcinoma

 Cre delivery by lentiviral intraductal injection in EcadF/F;Inv-AKT-E17K

mice results in development of ILC lesions at 11 weeks

Annunziato et al., Genes Dev 2016



Non-germline GEMMs of invasive lobular carcinoma

 Local delivery of CAS9 triggers an immune response

pSECC sgPten EcadF/F

Annunziato et al., Genes Dev 2016



Non-germline GEMMs of invasive lobular carcinoma

Pten exon 1 gene editing

WAPcre;
EcadF/F;
Cas9

Annunziato et al., Genes Dev 2016

 Intraductal injection of Lenti-sgPten in WAPcre;EcadF/F;Inv-Cas9 mice 

results in ILCs at 25 weeks post-injection

lentiGuide-sgPten



GEMMs for BRCA1/2-associated breast cancer

Jonkers et al., Nat Genet 2001; Liu et al., PNAS 2007
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GEMMs for BRCA1/2-associated breast cancer
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Jonkers et al., Nat Genet 2001; Liu et al., PNAS 2007



Cross-species analyses of recurrent CNAs in mouse 
and human BRCA1-mutated breast tumors

DNA copy number gains DNA copy number losses

MYC RB1

Holstege et al., BMC Cancer 2010



Non-germline GEMMs of triple-negative breast cancer

Intraductal
Lenti-Cre

Brca1 F/F

p53 F/F

Intraductal
Lenti-Myc-T2A-Cre

Brca1 F/F

p53 F/F

• TNBC formation in 100% of injected glands after 7 months

• TNBC formation in 100% of injected glands after 3.5 months

Annunziato et al., in prep.



Recurrent CNAs in B1P-MYC tumors
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Annunziato et al., in prep.



Comparative oncogenomics identifies Mcl1 as 
candidate driver in WB1P-MYC tumors

Annunziato et al., in prep.



Validation of MCL1 in BRCA1-associated breast cancer

Annunziato et al., in prep.
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Targeting HR deficiency in BRCA-mutated cancers
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• Bryant et al, Nature 2005
• Farmer et al, Nature 2005



Known mechanisms of therapy resistance

Drug PK

HR



A large fraction of BRCA-deficient tumors may 
acquire therapy resistance without HR restoration

Gogola et al., in prep.



 BRCA-deficient tumor organoids can be readily established

Organoid models of BRCA-deficient breast cancer
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 Organoids can be used to test drug resistance candidates

Organoid models of BRCA-deficient breast cancer

Duarte et al., Nat Methods, in press



Organoid models of BRCA-deficient breast cancer

 Organoids show high in vivo clonogenicity upon orthotopic transplantation

Duarte et al., Nat Methods, in press
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