BOSTON| Optogenetic Modulation of Dopamine Neurons Induces Changes in Sleep
UNIVERSITY and Activity in Fruit Flies

Maggie Zhou'?, Kyle Gobrogge?
1 Bergen County Academies, Hackensack, NJ 07601, USA; 2 Boston University Department of Neuroscience, Boston, MA 02215, USA

Introduction Results Discussion/
A C .
o nclusion
e Dopaminergic neurons (DNs) e 5 L = ] onciusions
are well-known to play roles in : |  Both chronic inactivation
movement, motivation, and ; and activation of DNs
memory in both humans and £ causes a significant
animals. decrease of total sleep
* DNs are also implicated in st duration in fruit flies.

e Chronic activation seems
to cause flies to be more
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* |n diseases where DNs are B . .
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e |n Parkinson’s Disease, DNs causes flies to have more
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degenerate, leading to

symptoms of insomnia, " g sleep per bout.
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daytime sleepiness, and * |n contrast, chronic
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restless |eg5 Syndrome iNn inactivation causes flies to
Fig. 3: Effect of DN modulation on 48-hr circadian rhythm.
patients. A) Effect on flies with chronically activated DNs. B) Effect on flies with chronically deactivated Sleep IeSS per bOUtI bUt
DNs. .
* Increased DN activity is A . c have no change in bout
: : : : : amount.
implicated in schizophrenia. 1000~ 04 s . o
. _ £ < e Due to dopamine’s
Patients also often present £ 800 3 E , ,
with insomnia and restless e e g B " involvement in arousal, it
5 ano- 5 s (W= was surprising to see that
legs syndrome. 2 200- E : chronic inactivation of DNs
® In thIS StUdy, We InVeStIgated 0- {‘& P 0- NI 0- *& P Causes flies to Sleep Iess’
: & & & & & & & & & :
the rOIe Of DNS N the Sleep Of < ?.c'l' \{@_f;} @) ?-a. \0"&{} < o \(\@Q bOth per bout and N total.
fFUlt ﬂles vid ChrOnlc activation Fig. 4: Quantification of the effect of DN modulation on sleep. ° Despite thiS, bOth

Results are expressed as mean + SEM. Data was analyzed using t-test (***p < 0.001; **p < 0.01; . . . . .
*p < 0.05). A) Average total sleep for both chronic inactivation and activation of DNs. B) Average activation a nd Inactivation

number of bouts of sleep for both chronic inactivation and activation of DNs. C) Average Of DNS were 3 ble to model
duration of bout for both chronic inactivation and activation of DNs.

and inactivation.

the sleep disorders
exhibited in schizophrenia

and Parkinson’s
Methods Visualization respectivel
The GAL4/UAS system is widely-used genetic tool to drive expression P Y
of a specific gene in a tissue of interest. e |In conclusion, thiS study
{IEPEHTHFIE GAL4 halorhodopsin- channel q GAL4 demonStrateS that DNS
(female) UAS (male) rhodopsin-UAS opamine-
(female) (male)

play a significant role in
the sleep of fruit flies.
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Progeny with DA neurons that Progeny with DA neurons that
inactivate in response to yellow activate in response to red light
light
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Fig. 1: Genetic crosses.
lon channels are present in the DNs of the progeny that open in
response to specific wavelengths of light. This causes the neurons to
either hyperpolarize or depolarize.
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Fig. 2: Effect of light on ion channels in progeny.
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Image 2: 3D view of dopaminergic neurons in Virtual
Fly Brain Database.
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