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What is Noonan syndrome and why is it important?

Affects 1 of 1000-2500 Reduces life expectancy by ~ 10 years



What causes Noonan syndrome and what does it do?

PTPN11/SHP2

Molecular function Biological processes and cellular component

PTPN11

Dephosphorylated protein

Phosphorylated protein



What does PTPN11 interact with?

Adaptor proteins

Epidermal growth proteins

Immune response proteins



How conserved is PTPN11?
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Why zebrafish?

Epidermal growth proteins*

Zebrafish PTPN11 interaction network
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What is the goal of this experiment?
Discover proteins involved in embryonic skin development and learn 
how to effectively manipulate them on a chemogenomic level
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Based off what we know, how should we design an experiment to achieve this goal?



Hypothesis: PTPN11 regulates proteins involved with 
skin development during embryogenesis of zebrafish.

Skin cell
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Experimental design:

Test compounds for efficacy

Find compounds that inhibit interacting proteins

Find protein interactions



Aim 1: Determine mutant and WT protein interactions controlling skin development

A. Generate mutant zebrafish

B. Identify protein interactions within 
Mutant and WT zebrafish

Potential skin 
development 
proteins

Bait = EGFR and PTPN11



Aim 1: Determine mutant and WT protein interactions controlling skin development

C. Knockout potential skin development proteins found via TAP



Aim 2: Identify compounds that inhibit WT and/or mutant PTPN11 interacting proteins 

A. Perform pubchem database search

B. Perform chemogenomic assay on interacting proteins to identify additional inhibitors

WT and mutant interacting proteins

Potential inhibitors

Active compounds

PTPN11 EGFR



Aim 3: Test active compound efficacy using phophoproteomics

Mutant  
PTPN11 

EGFR and PTPN11 interacting  
protein peptides

WT PTPN11
Mutant PTPN11 with inhibitor

Tandem MS



Future directions
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