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Supplementary data 
 
Western blotting methods 
 

Blood samples were collected (2 x 8mL) into BD Vacutainer™ tubes for analysis by western 

blotting pre-dose, end of infusion and 1, 8, 24, 48 and 96 hours after 17-DMAG.  A further 8 

mL sample was taken 24 hours after the 5th weekly infusion.  PBMC were separated using the 

Ficoll Hypaque method and stored at -80oC.   Tumor biopsies were taken before and 24 hours 

after first 17-DMAG dose, snap frozen and stored at -80oC.  PBMC or tumor samples were 

lysed and analyzed using previously reported methods [15, 22, 24, 55].   

 

PBMC or tumor samples were lysed (on ice) in buffer containing 50mM HEPES pH 7.4, 

250mM sodium chloride, 1% NP-40, 1mM dithiothreitol, 1mM sodium fluoride, 10µM β-

glycerophosphate, 0.1mM (activated) sodium orthovanadate and one or two proteinase 

inhibitor tablets (Roche, Mannheim, Germany) per 10mL of buffer for PBMC or tumor, 

respectively.  Protein concentration was determined using the BCA assay (Thermo Fisher 

Scientific, Northumberland, UK).  Experimental samples and a positive control from the 

HT29 human colon adenocarcinoma tumor cell line (50 µg of protein) were denatured in 

Laemlli loading buffer (final concentration 3% glycerol, 0.67% β-mercaptoethanol, 33mM 

TRIS base pH 7.5, 1.33% sodium dodecyl sulphate or SDS and 0.067% bromophenol blue).  

The resulting protein extracts were separated by SDS-polyacrylamide gel electrophoresis on 

precast 10% Tris-Glycine gels (Invitrogen, Paisley, UK) and electroblotted onto PVDF 

membranes.  Membranes were blocked for 1-hour at room temperature in milk buffer 

containing 5% milk, 150mM NaCl, 50mM TRIS (pH 7.5), 0.2% Tween20.  Membranes were 

exposed to primary antibody overnight at 4oC diluted in milk buffer.  Antibodies used were: 

inducible HSP70 ie HSP72 (SPA-810, 1:5000) Stressgen Biotechnologies, Columbia, 

Canada), LCK (1:1000, 06-583, Upstate, New York, USA), ERBB2 (1:1000, C-18 SC-284), 



CRAF (1:500 C-12 SC-133) and CDK-4 (1:1000, C-22 SC-260) all SantaCruz, California, 

USA or GAPDH (MAB-374, 1:100 000, Chemicron, California, USA).  The membranes 

were then washed briefly in TNT buffer (150mM NaCl, 50mM TRIS pH 7.5, 0.2% 

Tween20).  Membranes were exposed to horseradish peroxidase-labelled secondary 

antibodies for one hour at room temperature; either anti mouse (170-5047, 1:10 000) or anti 

rabbit (170 5046, 1:10 000) both from Chemicron, California, USA and then washed in TNT 

buffer.  Antibody binding was visualised by chemiluminescence reagents (Amersham 

Bioscience, Paisley, UK) and hyperfilm (GE Healthcare, Buckinghmashire, UK).   

 
ELISA method 
 
PBMC pellets were lysed for 30 minutes on ice in 100μl 20mM TRIS buffer pH 7.5 

containing 150mM sodium chloride,1mM EDTA,1mM EGTA, 1% Triton X-100, 10mM 

sodium fluoride, 0.1% Phosphatase inhibitor 1 (Sigma P-2850), 0.1% Phosphatase Inhibitor 2 

(Sigma P-5726) and Protease inhibitor tablet (Roche #1 836 170, one in 10ml buffer). 

Samples were centrifuged to remove cell debris.  Protein and HSP72 were measured in the 

supernatant.  Protein concentration was determined using micro BCA assay (Sigma #BCA-1). 

Normal human serum (Randox HE2613~190UE11 diluted 1/100) was included with each 

assay as quality control.  HSP72 was measured in 96 well microtitre plates (Thermo 

Immulon2 -HB) using a coated antibody format. 50μl of mouse monoclonal anti HSP72 

antibody (Bioquote SPA-810) diluted to 10μg/ml in phosphate buffered saline (PBS) was 

coated onto the microtitre plates by incubating at 4°C overnight. After washing and blocking 

(5% dried milk/PBS) 50μl of PBMNC extract diluted to a protein concentration of 200μg/ml 

in PBSGT (PBS plus 0.1% gelatine and 0.1% Tween-20) was added to duplicate wells. 

Inducible HSP72 was measured by DELFIA using specific rabbit polyclonal anti HSP72 

primary antibody (Bioquote SPA-812) diluted to 1μg/ml in PBSGT and 0.25μg/ml Europium 

labeled antirabbit IgG (Perkin Elmer ADO105) in DELFIA assay buffer (Perkin Elmer 4002-



0010). Fluorescence (615nm) was measured in an Envision multilabel counter (Perkin Elmer 

Life Sciences) using a time-resolved measurement mode.  HSP72 was quantified by reference 

to a standard curve of 6.1 – 25000 fMoles/ml recombinant HSP72 (Bioquote SPP-755) in 

duplicate.  Additionally extracts spiked with known amounts of recombinant HSP72 were 

included on each plate as quality controls.  ELISA performance is detailed in Supplementary 

Table 1. 
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Supplementary Figure S1:  Scoring system for western blotting.  SKMEL-28, 
human melanoma cells treated in vitro with pharmacologically relevant concentrations 
of 17-DMAG (1,3,5 & 10 x IC50) as indicated.  ERBB2, CDK4 and HSP72 expression 
was measured by western blotting.  Results were quantified according the following 
system; 0 – no signal visible following 10 minutes exposure, 1 - signal just visible 
after 10 minutes exposure, 2 – visible but less than positive control, 3 – equal to 
positive, 4- greater than positive control, 5- over-exposed.  An increase (HSP72) or 
decrease (ERBB2 or CDK4) of one point was considered a pharmacodynamic effect.  
Confirmation of HSP90 inhibition required induction of HSP72 combined with 
depletion of either ERBB2 and/or CDK4.  The HT29 human colon adenocarcinoma 
cell line was included as positive control (Con).    
 
Supplementary Figure S2: Pharmacodynamic changes in HSP90 client proteins 
(CDK4 or LCK) observed in PBMC.  A). Expression of LCK is shown from 
representative patient’s western blots with corresponding GAPDH as a loading 
control.  Data are shown for dose levels of 40, 80 and 106mg/m2 17-DMAG.  Samples 
were taken pre-dose (0), end of infusion (E), then 1, 8, 24, 48 and 96 hours after 17-
DMAG.  B). Expression of CDK4 is shown from representative western blots with 
corresponding GAPDH as a loading control.  Data are shown for dose levels of 80 and 
106mg/m2 17-DMAG.   
 
 
Supplementary Table S1: ELISA performance characteristics summary 
 
Supplementary Table S2: Summary of detected pharmacodynamic changes in 
PBMCs for each dose level the number of patients treated is shown.  For each patient 
samples are marked positive (●), negative (○) or no result (x) for induction of HSP70 
and/ or depletion of a validated client protein (CDK-4 or ERB B2).  If both changes 
were detected then the sample was positive for detecting the signature of HSP90 
inhibition.  * Cohort included 2 patients that underwent intra-patient dose escalation.       
 
 



Supplemental table 1

Parameter  ELISA (DELFIA) assay performance
PBMC  Plasma  

B CV 11 0 3 3 13 7 8 0Between assay CV 
SD  

11.0 ± 3.3 13.7 ± 8.0  

Within assay CV SD  4.6 ± 0.5  10.2 ± 3.3  
% recovery  114 ± 13  97 ± 8.0  
CV in quality control samples for all assays was 27.3% in HSP72 DELFIA and 
12 4% in protein BCA assay12.4% in protein BCA assay
 



Supplemental Table 2
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