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Results: Confirmation of DREADD Activation
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non-responders to SSRI treatment (Samuels & Hen, 2011). . |g(LD)ar Maze (EPM) Figure 2. Mice were bilaterally injected with either AAV8-CamKlla-hm4D(Gi)-
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treatment (Bagot et. al., 2015; Kheirbek et. al., 2013). Deletion of 5-HT, 4 receptors (Gi-coupled ventral DG: 3.5mm, +/-2.8mm relative to the bregma line and midline respectively at a
heteroreceptors) from granule cells (GCs) in the DG abolishes the behavioral effects of SSRIs 18 Pusiligia 0 e / / depth of 3.6 mm from the skull.

(Samuels et. al., 2015). ﬂ
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that cFos is an indicator of neuronal activity within an area, this data suggests that response to G (ot CNO (ams0rvins) - ‘.‘J Sl
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e DREADDs are a chemogenetic method of cell manipulation used to influence levels of cell Figure 1. () Timeline of GI-DREADD and Gq-DREADD-mediated manipulation in Open Field Novelty Suppressed g W ° HH )
activity. Different DREADDs increase Gg- or Gi-mediated signaling to alter membrane SIS (b) Timeline of Treatment Reversal for Responders and Non-Responders (OF) Feeding (NSF) - [ &
potential, either increasing (Gq) or decreasing (Gi) the probability that an action potential will i . _ _ & &
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e Our current hypothesis is that Gi-DREADD-mediated inhibition of ventral DG GCs will mimic n_early_ twice the numbe_r of women suffer from MDD t_hap men. This exclusion Is Figure 3. (a) Confirmation of CNO activation of the DREADD at 4x magnification.
an antidepressant response, while Gg-DREADD-mediated activation of ventral DG GCs will historically due to antiquated Ideas of behavioral variations from the hormonal (b) Confirmation of CNO activation of the DREADD at 20x magnification. (c) The

fluctuations of the estrous cycle (Shansky, 2019). Social instability stress (SIS) is a

Induce anxiogenic behavioral responses. We hypothesize that Gi-DREADD-mediated inhibition number of vDG cFos+ cells in Gi-DREADD+CNO mice is significantly lower than

of DG GCs can convert female FLX non-responders into responders. We hypothesize that Gg- chronic stress paradigm, effective in both males and females. SIS involves frequent Gi-DREADD+VEH, Gg-DREADD+CNO, and GFP+CNO mice.
DREADD-mediated stimulation of DG GCs can convert female FLX responders into non- | changes in the housing environment, in which the introduction of novel cage mates
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responders.

Results: Treatment Reversal

b a b e Behavioral response to FLX is associated with a decrease in DG GC activity, with
gl - . - . o o 10w 21w GI DREADD SIS TX REVERSAL FEMALE o1 NsF X 2 chronic inhibition of the vDG via DREADDs mounting antidepressant-like
500 T D s NG G Si b SreTiL, S8 X N 0 e s L] T me behavioral responses in both stress and non-stress backgrounds
= R e e : _ 50- 300, **::*8 - B'”“'ijralt_ AN N\~ NSF 1 gﬁgz’ Z 300. i - gemoo e Chronic stimulation of the vDG via DREADDs mounts an anxiogenic response in
ot A 2k § o\o kkkk  Kkkk _— njection © § T SISHFLXaCNO - - - -
8 00 &Y T | 5% £ 3 40 ° D SIS (Twks cage change every 3days) _ & o o % ¢ non-stress backgrounds and a minimal anxiogenic response in stress backgrounds
2 . :o . e e W de g 30 i £ 2 O ) v 7 2 %%’, WP 0,0 v W w w e Behavioral non-responders to FLX can be converted into behavioral responders
A Latency to Eat = - s 0 & | &8 TN IZW VT . c Latency to Eat . . . ay .
5 |0 g S ’ 5 ig c% %eo o £ (B o® ¢ | % 100{ “%° %% o° ©° following chronic inhibition of the vDG via DREADDs
© 8 = > o | -0 1001111 % o o _ : : : :
- 100150 8 o o ‘§ SL o g 1 I ’ iE, ;C? g 09" RS ok (2°f 2| & 0 ° e Behavioral FLX responders are converted into non-responders following chronic
= | — | svs_»yfn § ol ® ‘ 2 = R RO 0 T T T T T - - -
ol — £ NI S g M O ® P P O chemogenic stimulation of the vDG
K 3 P &K S £ .5 1N e 0 u 0 Qy’oé\\ Q,?'oq) @?‘Q N\ @?9.(%?'006 . . . . - .
CE &K L& L H ‘F e £ L L LSS éoq'dféo%go%&éo‘gy o e This study, along with unpublished data from Samuels lab investigating DREADD-
. = S "G QOGO F G0 - TR - SR :
& & > )| S I - R an“& R Qjo F EFLYT o %"L mediated inhibition and stimulation in the vDG of males stressed by chronic
0 100 200 300 400 A\ - - - - -
Ladai 9 ? ° corticosterone (a stress hormone) administration suggests that DREADD-mediated
Figure 4. (a&b) CNTRL: Gq-DREADD+CNO mice had a significantl Figure 5. (a) CNTRL: no difference in distance traveled in the center of the OF. Figure 8. (a) Experimental timeline for viral surgeries, SIS paradigm, FLX administration, CNO modulation of the DG i§ Independent of stressor | o |
o e - y Y SIS: Gi-DREADD+CNO mice traveled more in the center of the OF than Gi- administration, and NSF. (b) NR-SIS+FLX+CNO mice had a significantly shorter latency to eat  Due to the complex etiology of MDD, further investigation of treatment resistant
|Ongel‘ Iatency to eat than GQ'DREADD"‘VEH, G|'DREADD+CNO, and DREADD+VEH. Gg-DREADD+CNO. and GFP+CNO mice (b) CNTRL: there ! ' . .
: e : i Bt ’ - - than NR-SIS+FL X+VEH mice depression and independence from the type of stressor, can help novel research
GFP+CNO mice. SIS: GI-DREADD+CNO mice had a significantly —,.5¢ g difference in time spent in the center of the OF. SIS: Gi-DREADD+CNO '

shorter latency to eat than Gi-DREADD+VEH, GFP+CNO, and Gd-  nice spent more time in the center of the OF than Gi-DREADD+VEH, G- focus on differences Iin physiology that lead to differences in response to

DREADD+CNO mice. DREADD+CNO, and GEP+CNO mice. d N . . - b GQ DREADD SIS TX REVERSAL FEMALE GQ NSF TX 2 antldepressant treatment - - . -
. 400. E e o It is apparent that more research into the neural circuitry that underlies the
o ven b o ven SO EEA N - NSFL, _ 000 oo R R behavioral response to antidepressant treatment is necessary in order to develop
A .o ONTRL SIS Ag CNO enTRL . b CNTRL SIS L . = 3007 e e novel pharmacotherapies; however, our results demonstrate that the vDG plays an
. ok ‘ +SIS (7wks cage change every 3days) w e i ) i

80, 200, % . ) 150 e . x(omaratio S 200 o o, o essential role in this response
3 - ® w == T T 4CNO(5mg/kg/day) or VEH 0 00 Latency to Eat
< 60 ® 150+ e | L o ! 10 1 1e 0000 === -

3 © : ; £ : £ 100] ©2° o References
7 40- £ 100 a) = o 0® .
0 2 <§: = | 1 0 ST © O B O Bagot, R. C., Parise, E. M., Pena, C. J., Zhang, H. X., Maze, I., Chaudhury, D., . . . Nestler, E. J.
S 201 9 s0- c = = o © ng"(\'“ qu‘,’&\ Qg;%(\'” Qg,w9,\¥,§o(‘ (2015). Corrigendum: Ventral hippocampal afferents to the nucleus accumbens regulate
S tu 1 BT Oazx‘.’\'c,a};\';o?\ﬁ\ 0&\%:%39 susceptibility to depression. Nat Commun, 6, 7626. doi:10.1038/ncomms8626
0 0 E 0 ol e& > &P \{;x" EeP i;q Kheirbek, M. A., Drew, L. J., Burghardt, N. S., Costantini, D. O., Tannenholz, L., Ahmari, S. E., ... &
R, ? Hen, R. (2013). Differential control of learning and anxiety along the dorsoventral axis of the
& &
NN _ _ _ _ _ _ _ o _ dentate gyrus. Neuron, 77(5), 955-968.
¢ Figure 9. (a) Experimental timeline for viral surgeries, SIS paradigm, FLX administration, Roth, B. L. (2016). DREADDs for neuroscientists. Neuron, 89(4), 683-694.

_ _ _ _ . e . . CNO administration, and NSF. (b) R-SIS+FLX+CNO mice had a significantly longer latency Rush, A. J., Trivedi, M. H., Wisniewski, S. R., Nierenberg, A. A., Stewart, J. W., Warden, D, ... &
Figure 6. () CNTRL: Gqg DREADD+CNO mice traveled less in the light Flgureh7. (a) CNTRL.: Gl-DREA.DD+CNO mice traveled more In the or;eg t0 eat than R-SIS+FL X+VEH mice McGrath, P. J. (2006). Acute and longer-term outcomes Iin depressed outpatients requiring one
than Gi DREADD+CNO, GFP+CNO, and Gg DREADD+VEH mice. SIS: ~ arms than Gg-DREADD+CNO mice. SIS: GI-DREADD+CNO mice travele or several treatment steps: a STAR* D report. American Journal of Psychiatry, 163(11), 1905-
Gi-DREADD+CNO mice traveled more in the light than Gi- more in the open arms than Gi-DREADD+VEH and Gg-DREADD+CNO mice; 1917. P P g Y -
DREADD+VEH, GFP+CNO, and Gg-DREADD+CNO. (b) CNTRL: Gg- ~ G4-DREADD+CNO mice traveled less in the open arms than GFP+CNO mice. Samuels, B. A., & Hen, R. (2011). Novelty-suppressed feeding in the mouse. In Mood and anxiet
DREADD+CNO mice spent less time in the light than Gi-  (b) CNTRL: Gi-DREADD+CNO mice spent more time in the open arms than ACknOWIedgementS related phenotypes in fnice ()pp. 107—{21)|.C)|Fimmana Pressg.] '
DREADD+CNO, GFP+CNO, and Gq DREADD+VEH mice; Gi-  GI-DREADD+VEH and Gg-DREADD+CNO mice; Gg-DREADD+CNO mice Samuels, B. A., Anacker, C., Hu, A., Levinstein, M. R., Pickenhagen, A., Tsetsenis, T, ... & Gross,

' ' ' ' i- spend less time in the open arms than GFP+CNO mice. SIS: Gi- : . .. "
DREADD+CNO  mice spent more time in the light than Gi-  *F P | would like to thank my faculty mentor, Dr. Benjamin Samuels, and my graduate mentor, Christine Yohn, C.T. (2015). 5-HT1A receptors on mature dentate gyrus granule cell are critical for the

DREADD+VEH. SIS: Gi-DREADD+CNO mice spent more time in the =~ DREADD+CNO mice spent more time in the open arms than Gi- L - : antidepressant response. Nature Neuroscience, 18(11), 1606-1616. doi:10.1038/nn.4116
light than Gi-DREADD+VEH, GFP+CNO, and Gg-DREADD+CNO; Gg- DREADD+VEH and Gg-DREADD+CNO mice; Gg-DREADD+CNO mice for their guidance and support. | would like to extend my gratitude to the undergraduate research Shansky, R. M. (2019). Are hormones a “female problem” for animal research?. Science, 364(6443),

DREADD+CNO mice spent less time in the light than GFP+CNO mice. spent less time in the open arms than GFP+CNO mice. assistants in Dr. Samuels’s lab for their help, especially Sandra Ashamalla and Debbie Ma. 895.896.

RUTGERS




