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1. Protein-Protein interactions

• Who's interacting with whom? 
• How does it do it? 
• Where does binding take place? 
• When does it happen? 
• Why does it occur? 
• And what are the consequences?"
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Rouzer  Vanderbilt Instit. Chem. Biol., July 21, 2014

G protein-gated inwardly rectifying potassium (GIRK) channels are closely associated with G protein-coupled 
neurotransmitter receptors in the plasma membranes of neuronal cells. A wide range of proteins modulate GIRK channel 
function. GIRK channel function is associated with G proteins of the Gi/o class. Activation of the GPCR leads to binding of 
the Gβγ subunits of the G protein to the GIRK channel. The result of Gβγ binding is an increase in affinity for 
phosphatidylinositol 4,5-bisphosphate (PtdIns-(4,5)P2), which induces a conformation change in the channel, increasing 
the flow of K+ out of the cell. Note that K+can flow through the channel from the outside to the inside of the cell if the 
membrane potential is lowered below the equilibrium potential for K+. This is the basis for the name “inwardly rectifying.”
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Function of a GIRK channel in the nervous 
system. GABA is released and stimulates GABAA 
receptors located across the nerve terminal.
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Function of a GIRK channel in the nervous 
system. GABA is released and stimulates GABAA 
receptors located across the nerve terminal.

Sagital view of a rat brain indicating regions 
where GIRK channel signaling is believed 
to play a role in disordered function.
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Perhaps the true Holy Grail of molecular genetics research: transcription regulation. 
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Transcription regulation 

Genetic transcription is the 
process by which the cell "decodes" 
information stored in DNA and 
copies it into RNA--the "DNA 
makes RNA" part of the process. 

Selecting which information will be 
decoded, and when, is the most 
fundamental and important decision 
that any cell makes.
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Tsien  Annu. Rev. Biochem. 1998, 509–544
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2. PPI investigation

When two or more proteins have specific affinity for one another that causes 
them to come together in biological systems, bioconjugation technology can 
provide the means for investigating those interactions. 


Most in vivo protein-protein binding is transient and occurs only briefly to 
facilitate signaling or metabolic function. Capturing or freezing these momentary 
contacts to study which proteins are involved and how they interact is a 
significant goal of proteomics research today. 


Crosslinking reagents provide the means for capturing protein-protein complexes 
by covalently binding them together as they interact. The rapid reactivity of the 
common functional groups on crosslinkers allows even transient interactions to 
be frozen in place or weakly interacting molecules to be seized in a complex 
stable enough for isolation and characterization.

cross-linking

Cross-linking: Bioconjugation

SDS-PAGE
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Cross-linking: Bioconjugation
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Electrophilic reagents
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Electrophilic reagents

16



2. PPI investigation cross-linking

Nucleophilic reagents

Photoreactive reagents

17

2. PPI investigation cross-linking

Bio-orthogonal chemistry
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Examples of bifunctions crosslinkers
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Bruce  Mol.BioSyst. 2010, 939-947
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