
 AT13387 depletes clients and inhibits signaling in NSCLC cell lines dependent on EGFR and ALK 
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THE HSP90 INHIBITOR, AT13387, IS EFFECTIVE IN MUTANT EGFR AND ALK-POSITIVE NSCLC MODELS. 
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INTRODUCTION 

Tyrosine kinase inhibitors (TKIs) such as gefitinib, erlotinib and crizotinib 

have been successfully used to treat subsets of Non-Small Cell Lung 

Cancer (NSCLC) driven by tyrosine kinase oncogenes such as mutant 

EGFR (10-40% NSCLC) and the echinoderm microtubule-associated 

protein-like 4-anaplastic lymphoma kinase (EML4/ALK) fusion (3-7% 

NSCLC).  However, responses to these targeted agents tend to be limited 

due to the development of resistance.  A number of resistance 

mechanisms to these TKIs have been elucidated, including mutation in 

the target kinase (e.g. T790M in EGFR; L1196M in ALK), and activation of 

alternative parallel signalling pathways such as Met amplification for the 

EGFR TKIs or EGFR activation for crizotinib. 

 

Both EGFR and the EML4/ALK fusion are client proteins for HSP90 and 

HSP90 inhibition is a promising potential therapy for NSCLC driven by 

these oncogenes.  In addition many of the proteins involved in EGFR, 

ALK and other signalling pathways are also dependent on HSP90 activity.  

HSP90 treatment may therefore be a method of overcoming the diverse 

mechanisms of resistance to EGFR and ALK inhibitors.  
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 SUMMARY AND CONCLUSIONS 

AT13387 IS EFFECTIVE AGAINST LUNG CANCER CELL LINES DRIVEN BY ACTIVATED EGFR OR TRANSLOCATED ALK 

Inhibition of tubule formation in HUVECs 

 AT13387 inhibits the proliferation of NSCLC cell lines 

 

 

 

  

 AT13387 INHIBITS TUMOR GROWTH AND SIGNALING IN NSCLC XENOGRAFT MODELS 

Rationale for overcoming TKI resistance via HSP90 

inhibition 
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AT13387 is a fragment-derived HSP90 inhibitor currently being tested in 

clinical trials.  Here we have investigated its activity in models of NSCLC 

driven by activated EGFR or the ALK-fusion protein, including models 

resistant to TKIs. 
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Mice bearing NCI-H1975 tumor xenografts were treated with a single 80 mg/kg  dose of AT13387 and samples taken for 

analysis at the indicated timepoints.   

AT13387 inhibited the proliferation of a number of NSCLC cell lines, 

including those driven by activating mutations in EGFR (NCI-H1975) 

and translocations of ALK (NCI-H2228).  The NCI-H1975 cell line also 

contains an EGFR T790M mutation rendering it resistant to the EGFR 

inhibitor, erlotinib, demonstrating that AT13387 can overcome 

resistance to tyrosine kinase inhibitors.  The H2228 cell line is sensitive 

to the ALK inhibitor, crizotinib. 
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NCI-H1975 cells were treated with 1 µM AT13387 for  7 h before 

washing with PBS and reincubating in culture medium.  Samples 

were taken at the indicated times post wash. 

NCI-H2228 cells were treated with indicated concentrations of 

AT13387 for  24 h.  Lysates were blotted with the indicated antibodies 

(above) or analysed by Meso Scale discovery (MSD) (right). 

AT13387 treatment depletes both EGFR, EML4/ALK  and AKT HSP90 client proteins.  The depletion 

of ALK was accompanied by a reduction in phospho-ALK, phospho-ERK and phospho-AKT indicating  

that signaling through these pathways was inhibited.  Similar inhibition of signaling was observed  in 

the NCI-H1975 cell line demonstrated by decreases in phospho-ERK and phospho-AKT.  

• The HSP90 inhibitor, AT13387, is effective in both in vitro and in 

vivo models of NSCLC driven by either activating mutations in 

EGFR or the ALK-fusion protein. 

• Both EGFR and ALK are clients for HSP90 and AT13387 

treatment led to the degradation of both these oncogenic 

kinases. 

• Models tested included those sensitive and resistant to tyrosine 

kinase inhibitors. 

• AT13387 inhibited downstream signaling in both these models, 

ablating pathways that are often upregulated as resistance 

mechanisms. 

• AT13387 is currently being evaluated in combination with 

imatinib in a Phase II clinical trial in GIST (NCT01294202). 

•  These data strongly support the clinical testing of AT13387 as a 

monotherapy and in combination with kinase inhibitors in 

NSCLC. 
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NCI-H2228 

Mice bearing EGFR–dependent, NCI-H1975, tumor xenografts were treated with the schedules of AT13387 indicated. 

AT13387 inhibits tumor growth in EGFR and ALK dependent    

xenograft models 

Pharmacodynamic effects of AT13387 treatment in EGFR 

and ALK dependent xenografts 

Mice bearing ALK–dependent, NCI-H2228, 

tumor xenografts were treated with a single 

70 mg/kg dose of AT13387.  Relative tumor 

volume was calculated from tumor 

measurements made before and 48 hours 

after treatment. 

NCI-H1975 

NCI-H2228 

Mice bearing NCI-H2228  xenograft tumors were treated with a single 70 mg/kg dose of AT13387 and levels of HSP70 and 

cleaved PARP analysed at the indicated timepoints. 

* P<0.05 vs control 


