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Class Organization

• Exam 1 due on Wed



ME 498 / ME 599

Cell Signaling



Cell Signaling

• How do G-Protein Linked Receptors Work?

Light adsorption induces a 

conformation change in Rhodopsin



G Protein & Effectors



Cell Signaling

• How do G-proteins work?



Cell Signaling

• How do secondary messengers work?

Protein Kinase A



cAMP is essential



Signaling Cascades?

We wish!



Cell Signaling

• How does phosphorylation work?

Raf

MEK 

MAP Kinase 

(ERK)

Transcription 

Factors



MAPK Signaling



Cell Signaling

• How do Receptor Tyrosine Kinases work?

EGF

EGF



Cross-Talk



A comprehensive pathway map of 
epidermal growth factor receptor signaling

K Oda, Y Matsuoka, A Funahashi & H Kitano
Molecular Systems Biology (2005) doi:10.1038/msb4100014



‘Mechanical’ Cross-talk



Signal Mutations



Gene Inactivation 

• Replacing a normal gene with 

another sequence

• Introducing an allele whose 

encoded protein inhibits functioning 

of the target protein

• Promoting destruction of the mRNA 

expressed from a gene



Replacements

• Dominant Negative: altered gene 

product that acts antagonistically to 

the wild-type allele. These mutations 

usually result in an altered molecular 

function (often inactive).

• Constitutively Active: altered gene 

product that renders protein that is 

locked in the active state.  Kinase 

domain active regardless of state of 

upstream signals



Transfections

Origin of replication: viral DNA 

sequence that hijacks a host’s 

genetic machinery



Infections



Case Study: RhoGTPases

• Ann Ridley & Alan Hall



RhoGTPase Cross-talk



Questions?


