METHODS
Lickometry

* A contact-sensitive lickometer measures each lick to the nearest 0.01s
and a computer records the data

* Alick burst is defined as a minimum of 3 licks, ending when there is a
delay of one second between licks
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* 8 male mice

* Mice are videotaped after each lick burst. Tongue protrusions, paw shakes, and paw licks
are scored manually and compared across different drug conditions

*  Test 1: 0.2ul bilateral infusion of DAMGO (0.625ug/ul) directly into NAc Total

*  Test 2: 0.2ul bilateral infusion of Muscimol (250ng/ul) directly into NAc 50
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Optogenetics

How optogenetics works
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A light-sensitive | | . * We identified an increase in licks per burst and total licks with higher
. fic neurons in the brain
protein from algae Raroa

Ta;f_ the e ot concentrations of sucrose solutions. This effect was consistent with the analysis
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RNAA e of orafacial expressions, where we observed an increase in tongue protrusions,
P 4 paw shakes, and paw licks.

* Anincrease in licks per burst were observed after bilateral intracranial injections
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DISCUSSION

Neurons communicate by “firing.” This is an electrical

This protein is an ion channel that signal created by opening & closing ion channels. of Muscimol, a selective agonist for GABAA receptors, however this effect was
opens in response to blue light . .. _ : . :
+ not seen with injections of DAMGO, a selective agonist for mu-opiod receptors.
-L]_“" + S0 now you can cause These effects were most pronounced when cannulae placement was most
neurons to fire just by ,\/\/'
flashing blue light! rostrodorsal.

*  Animals ceased consummatory behaviour during the periods of optogenetic
excitation of the HPC-NAc pathway

With the right combination of neurons, you can activate an
entire brain circuit to control specific behaviors (like movement)

* 9 male mice . . : . . L :
. afiber optic cord -> NAC bilaterally This study is part a bigger project to gain a mechanistic understanding of

*  An excitatory opsin sensitive to 273 nm light; ChR2 (AAV5-CaMKIla-DIO-eGFP) virus pleasure systems in the brain. The hope is that these insights might help find
delivered bilaterally into the hippocampus better treatments for affective disorders.

Behavioural task: We measured the number of licks per burst, while consuming 15%

sucrose, of food-restricted mice with and without stimulation R E F E R E N C E S

Test: Stimulation protocol: 3ms, during a burst

-DAY 1: 6 St!mmat!ons Per l!Ck *  Berridge, K. C. (January 01, 2000). Measuring hedonic impact in animals and infants: microstructure of affective

- DAY 2: 3 stimulations per lick taste reactivity patterns. Neuroscience and Biobehavioral Reviews, 24, 2, 173-198.

- DAY 3: 2 stimulations per lick - Berridge, K. C., Kringelback, M. L, (May 6,2015) Pleasure Systems in the brain. Neuron. 86(3):646-664

- DAY 4: 1 stimulation per lick *  Dwyer, D. M. (2012). Licking and liking: The assessment of hedonic responses in rodents. The Quareterly Journal of
Experimental Psychology, Vol. 65, Iss. 3)

- DAY 5: 1 stimulation every other lick




