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Extended Materials and Methods 

Immunohistochemistry 

Formalin-Fixed, Paraffin Embedded (FFPE) tissue was cut in 3-5 µm-thick sections and stained with 

haematoxylin and eosin (H&E). Immunohistochemistry was performed by automated immunostainer 

(Roche Ventana Medical Systems, Tucson, AZ) according to manufacturer´s instructions for open 

procedures with slight modifications. Samples were stained with PTEN (138G6), Phospho-AKT (S473) 

(D9E) and Phospho-mTOR (4EBP1) antibodies (all from Cell Signaling Technology, Frankfurt a. M., 

Germany). Appropriate positive and negative controls were employed to confirm the adequacy of the 

staining. The enhancement, extent and pattern of specific antibody immunostaining within a tissue 

section were determined by the percentage of cells with positive staining of nucleus, cytoplasm or cell 

membrane. Sections were inspected at 100x and 400x magnification by an expert pathologist.  
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Molecular Genetics 

According to applicable clinical routines, all coding exons of PTEN (ENSG171862) were amplified by 

PCR in DNA from EDTA blood and sequenced (ABI 3730xl; Applied Biosystems, Darmstadt, Germany). 

Gene dosage analysis was performed using MLPA-analysis (Kit P225C1, MRC-Holland, Amsterdam, 

Netherlands). 

Somatic variants in tumors were analyzed as previously described [1]. In brief, DNA was isolated from 

FFPE shavings and blood. Sample DNA was sequenced with a custom cancer panel (SureSelect XT; 

Agilent, Waldbronn, Germany) covering 1.566 Mbp of coding sequence of 336 different genes using a 

HiSeq2500 device (illumina, Eindhoven, Netherlands). Bioinformatic data analysis was performed using 

the somatic analysis pipeline of the megSAP package (https://github.com/imgag/megSAP, version 0.1-

677-g875a6f6) and the ngs-bits package (https://github.com/imgag/ngs-bits, version 2018_04-2-

g19faf87). Data analysis included adapter trimming with SeqPurge [2], mapping against the Genome 

Reference Consortium Human Build 37 with BWA-MEM [3], duplicate removal with samblaster [4], 

variant calling with stelka [5] and annotation with SnpEff /SnpSift [6, 7] plus vcflib 

(https://github.com/ekg/vcflib) and dbNFSP [8]. The pipeline was run with modified filter settings 

(splicing variants +/-20 bp, required min. depth tumor and normal 100x). 
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