Kalirin 7, a Rho GEF, Plays an Essential
Role in the Response to Chronic Cocaine
in Mice




Kalirin-7
* Is the predominant CNS splice form of the alternatively
spliced Kalirin gene
 Is a Rho-GEF localized to the PSD via a PDZ binding motif
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‘Numerous in vitro experiments have shown Kalirin-7 to be
an important regulator of dendritic spine formation

Ctrl-GFP Ctrl.

Kal7-
shRNA =

Xin-Ming Ma

Kal7-GFP

Xin-Ming Ma




Kalirin-7 continued

Recent development of the Kalirin-7 knockout mouse has allowed

us to demonstrate that Kalirin-7 is also essential for normal synapse
formation in vivo
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Chronic cocaine leads to upregulation of Kalirin-7 in the Nucleus
Accumbens of both rats and Wt mice (20mg/kg x 8 days)




Cocaine and Dendritic Spines
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A dramatic increase in dendritic spines in the NAcc is seen after
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2 Main Questions:

1) Are cocaine’s effects on spines mediated
through a Kalirin-7-dependent pathway?




How does lack of Kalirin-7 affect cocaine-induced spine changes?
Procedure: Young adult mice given 20mg/kg I.P. once daily for 8 days, then
perfusion fixed and the nucleus accumbens diolistically labeled
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How do these changes affect behavioral response?

Locomotor Sensitization

» Cocaine-induced increase in locomotion

« Common model for addiction, produces very persistent changes

* Response can be seen for up to a year in rodents' and longer in primates?

Protocol

Locomotor Monitoring
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The increased sensitization persists after one week of withdrawal.
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Hedonic/Motivational Value of Cocaine
Conditioned Place Preference
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CPP Results
(20 Minute Test)
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Food Place Preference

Protocol: Animals food deprived to 80% of free-feeding weight and subjected
to same conditioning paradigm with grain pellets in place of cocaine.
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How might phosphoproteomics help?
Kalirin-7 ++O00000000{ [/}

1Thr1 590 — Cdk5 phosphorylation site
Phosphorylation at this site alters the effect that Kal7 has on the morphological
properties of cultured neurons
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Given the important role of phosphorylation of other cocaine-regulated proteins
(Creb, DARPP-32 etc.) it seemed likely that phosphorylation of Kalirin-7 may be
altered by cocaine treatment.



Kalirin-7 for Proteomics
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Saline vs Cocaine: NAcc, Striatum, Cortex
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Future Directions
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More recently, we have shown that levels of Cdk5 are decreased in purified
PSDs of Kal7X° mice. 1.2 -
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IPT Protocol
Male Wt C57/BI6 Mice
Acute 20mg/kg cocaine or saline
Sacrifice 30 minutes later
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Add NP40 + Kal7 antibody to




