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Supplemental Materials and Methods 

In vitro AKT kinase assay 

 Complexes were immunoprecipitated with an agarose-conjugated pan-AKT 

antibody, washed twice with lysis buffer, and then twice with kinase buffer (25 mM Tris, 

pH 7.5, 5 mM β-glycerolphosphate, 2 mM dithiothreitol, 0.1 mM Na3VO4, 10 mM MgCl2). 

200 μM ATP and 1 μg of substrate (GSK-3 fusion protein) were added, and assays 

were performed at 30°C for twenty minutes. Reaction mixtures were separated by SDS-

PAGE, and the P-GSK3 reaction product was detected by immunoblotting. 

Quantification of pixels was performed by densitometry using Adobe CS2 and Fuji Film 

Multi Gauge software. 

PI3K activity assay 

 Cells were treated and lysates prepared. p85 was immunoprecipitated using an anti-

PI3K p85 agarose-conjugated antibody. PI3K activity was assayed in 250 μM ATP (Cell 

Signaling) containing 10 μCi [γ-32P] ATP (Perkin Elmer) with phosphatidylinositol as 

substrate (Echelon Biosciences). The product, Phosphatidylinositol 3-phosphate (PI3P), 

was resolved by thin layer chromatography and detected by autoradiography. 

Quantification of pixels was performed by densitometry using Adobe CS2 and Fuji Film 

Multi Gauge software. 

Transfections 

 For the transfection of the HA-AKT Wild-Type (WT) and S473D plasmids, BT-474 

cells were plated in 6-well plates, each well was transfected twenty-four hours later with 

the indicated plasmids with the X-tremeGENE HP reagent (Roche). Cells were treated 
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for the indicated times for subsequent analysis. For the transfection of the AKT-PH-GFP 

plasmid (Addgene plasmid 18836), HeLa cells were plated in 4-well chamber slides, 

each well was transfected twenty-four hours later with the indicated plasmids with 

Fugene HD reagent (Roche). Cells were treated for the indicated times and analyzed by 

microscopy. 

RTK arrays 

 RTK arrays coordinates for arrays are as follows: B1/2 – EGFR, B3/4 – HER2, B5/6 

– HER3, B7/8 – HER4, B9/10 – FGFR1, B11/12 – FGFR2a, B13/14 – FGFR3, B15/16 – 

FGFR4, B17/18 – INSR, B19/20 – IGF-1R, B21/22 – AXL, B23/24 – DTK, C1/2 – MER, 

C3/4 – MET, C5/6 – MSPR, C7/8 – PDGFRα, C9/10 – PDGFRβ, C11/12 – SCFR, 

C13/14 – FLT3, C15/16 – RET, C19/20 – ROR1, C21/22 – ROR2, C23/24 – TIE-1, D1/2 

– TIE-2, D3/4 – TRKA, D5/6 – TRKB, D7/8 – TRKC, D9/10 – VEGFR1, D11/12 – 

VEGFR2, D13/14 – VEGFR3, D15/16 – MUSK, D17/18 – EphA1, D19/20 – EphA2, 

D21/22 – EphA3, D23/24 – EphA4, E1/2 – EphA6, E3/4 – EphA7, E5/6 – EphB1, E7/8 – 

EphB2, E9/10 – EphB4, E11/12 – EphB6. 

Animal studies 

 Tumors were generated by transplanting 0.5–1.0×107 BT-474 tumor cells in a 1:1 

mixture of media and Matrigel (BD Biosciences) into the right flank (200 μl/mouse). 17β-

estradiol pellets (0.72 mg/pellet) (Innovative Research of America) were inserted 

subcutaneously three days before tumor cell inoculation. For the growth inhibition curve, 

prior to initiation of treatment, mice were randomized to receive AZD8055, lapatinib or 

AZD8055 or vehicle only as control. AZD8055 was formulated in captisol, and 

administered orally. Mice were killed by CO2 euthanasia. The average tumor diameter 
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(two perpendicular axes of the tumor were measured) was measured in control and 

treated groups using a caliper. The data are expressed as the increase or decrease in 

tumor volume in mm3 (mm3 = π/6 x (larger diameter) x (smaller diameter)2). To prepare 

lysates, tumor tissue was homogenized in 2% SDS-lysis buffer (50 mM Tris-HCl [pH 

7.4], 2% SDS); the samples were boiled for 5 minutes followed by brief sonication. 

Lysates were cleared by centrifugation at 14,000 × g (10 min), and the supernatant was 

collected and then processed for immunoblotting as described above.  
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MCF-7

Supplemental Figure 1 (Related to Figure 2A)- The mTOR kinase inhibitor leads to
persistent inhibition of AKT S473 phosphorylation but transient inhibition of AKT
effectors. MCF-7 cells were treated with 500nM of AZD8055 and collected at the 
indicated times and lysates were immunoblotted with indicated antibodies. 
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Supplemental Figure 2 (Related to Figure 2A)- PP242 leads to persistent inhibition
of AKTS473 phosphorylation but transient inhibition of AKT effectors. MCF-7,
BT-474 and MDA-MB-468 cells were treated with 2.5 µM of the mTOR kinase inhibitor 
PP242 and collected at the indicated times and lysates were immunoblotted with 
indicated antibodies. 

6



Supplemental Figure 3 (Related to Figure 4A)- mTOR kinase inhibition leads to
RTK activation. MDA-MB-468 and MCF-7 cells were treated for four hours with either 
DMSO, 500nM of AZD8055 and phosphorylated levels of different RTKs were assessed 
by immunoblotting cell lysates applied directly to the AB-bound membranes (R&D 
systems). Each spot (in duplicate) corresponds to a specific P-RTK. 
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Site P-RTK

B1, B2 EGFR

B3, B4 ErbB2

B5, B6 ErbB3

B7, B8 ErbB4

B17, B18 Insulin R

B19, B20 IGFI- R



8

Supplemental Figure 4 (Related to Figure 5A)- mTOR kinase inhibition-induced 
reactivation of AKT substrates is HER Kinase and PI3K dependent. MDA-MB-468
cells were treated with 500nM of AZD8055 and collected at the indicated times and 
lysates immunoblotted with indicated antibodies (panel 1 is the same as Figure 2B
panel 1). After eight hours of AZD8055 treatment, the cells were treated with either 1µM 
of PI-103 (panel 2), or 3µM of gefitinib (panel 3). Each inhibitor was added for one 
additional hour (indicated as time 9), four extra hours (indicated as time 12) or sixteen 
extra hours (indicated as time 24) and the lysates were immunoblotted with the 
indicated antibodies. 
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