
Phosphoproteomics of Skin 
Carcinogenesis

Jessica Thornton

[1]



What is proteomics?

[2]



What is a protein?What are proteins?
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What are post 
translational 
modifications 
(PTMs)?
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What is a protein?What does phosphorylation do?
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What is a protein?What is the typical proteomics workflow?
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What is a protein?What is the typical proteomics workflow?

FUNCTIONAL ASSAYS
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What is a protein?How can we detect PTMs?
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How do we quantitatively analyze proteins?

Metabolic Labeling
(SILAC)

Spike In Labeling
(AQUA, QconCAT, 

Super-SILAC)

Enzymatic Labeling
(18O)

Isobaric or Chemical Labeling
(iTRAQ, TMT, TrEnDi)Label-Free Methods

(Spectral Counting, 
MRM, SWATH)
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What is SILAC?

Stable

Isotope

Labeling by

Amino acids

In

Cell culture

[12]



How do you perform SILAC?

[12]



How can you use SILAC in mice?
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How did the authors use SILAC?



Summary

Knowledge of proteins and their PTMs 
is important to know their function

Quantitative proteomics requires 
labeling of peptides

SILAC is a good way to label proteins 
in vivo  



What is skin cancer?

[14]



Why study skin cancer?

[15]



How can we model skin cancer?



How can we study the skin carcinogenesis proteome?



How well does the SILAC model label the proteome?



How accurate is this method across samples?

Proteome experiment 

Phosphoproteome experiment 



Can this method rediscover known cancer traits?



Can this method rediscover known cancer traits?



Is this a valid model for human skin carcinogenesis?



Is this a valid model for human skin carcinogenesis?



What changes throughout carcinogenesis? 



What changes throughout carcinogenesis? 



How are involved proteins related?



How are cell adhesion proteins affected in humans?

Mouse Human



Are these networks similar in human skin carcinogenesis?



Is FSCN1 involved in skin SCC?



How did kinase regulation change throughout carcinogenesis?



How is PAK4 involved?



Do VASP, FSCN1, or PAK4 affect invasion?



So what’s the point?

There are clear changes in the 
proteome and phosphoproteome

during carcinogenesis

Cell-adhesion proteins are altered 
during carcinogenesis

The cell adhesion proteins, VASP, 
FSCN1, and PAK4, are important for 

SCC invasion



The End!
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