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Targeted proteomic characterization of the AKT/mTOR pathway through analysis of clinically 
derived samples
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INTRODUCTION RESULTS DISCUSSION        

SAMPLE PREP WORKFLOW

To tackle questions of differential protein expression in the 
expanding phosphoproteome, one emerging strategy is the 
targeted measurement of protein candidates from critical 
pathways. Here, we use a targeted sample preparation 
strategy (SureQuant) to enrich clinical tissue samples for 
proteins specific to the AKT/mTOR pathway. We compare 
results across two tissue types: frozen brain tissue and 
formalin-fixed paraffin-embedded (FFPE) brain tissue slides, 
as well as two control lysates: A549 (lung cancer) and MCF7 
(breast cancer). This robust method allows for multiplexed 
immunoprecipitation in tandem with selective probing for 
pathway-relevant phosphorylated proteins. In this case, these 
targets are 30 unique peptides from 10 proteins in the 
AKT/mTOR pathway. This work is foundational for future 
studies incorporating both quantitation and the integration of 
genomic data. 

• The kit-based sample preparation workflow was 
easily applied to multiple tissue types. 

• Untargeted analysis of frozen tissue and control 
samples yielded identification of thousands of 
proteins, including between 9 and all 10 of the 
target proteins in the AKT/mTOR pathway.

• Despite its inherent complexity, the analysis of the 
FFPE sample indicates the presence of 2 of the 
target proteins along with 357 other proteins.

• Of the 26 pathways associated with the target 
proteins (as determined by PANTHER), all 26 are 
also associated with proteins identified in the control 
lysate and frozen brain tissue samples. The FFPE 
brain tissue sample is associated with 18. 
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This targeted sample preparation method yields robust 
data across multiple sample types of varying 
complexity. Target proteins from the AKT/mTOR 
pathway were successfully identified in untargeted 
analysis, alongside sizeable protein identifications 
from the broader proteome. Further analysis of protein 
interaction yielded biologically-relevant information 
about associated pathways.  By additionally 
implementing strategies including relative and 
absolute quantification, targeted spectral acquisition, 
and the integration of genomic data, this tool will 
provide critical insight into the phosphoproteome of 
this and other pathways. 
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Fig.1: The AKT/mTOR signaling pathway with 
target proteins starred.

Fig.3: Select additional pathways identified using PANTHER (center) aligned with associated target proteins (left) and 
total number of associated proteins by sample type (right). Protein input was filtered with SAINT probability of ≥ 0.95. 
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A549

1524 329 10

26 91371 275 10

1501 309 10

MCF7

3109 447 10

26 192225 340 10

2658 389 10

Frozen brain 
tissue 26997 1979 9 26 80
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tissue 2081 359 2 18 50

Fig.2: Number of proteins, peptide spectral matches, and AKT/mTOR targets 
(maximum: 10) identified in A549 and MCF7 controls, frozen brain, and FFPE 
brain samples. Additionally, the numbers of associated pathways both shared 
with target proteins (maximum: 26) and not, per analysis by PANTHER. 
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