Investigating Central Amygdala-Dependent Dynamics In Fear Extinction
Thamidul Alam*2, Quan-Son Eric Le'?, Kylie Evans®, Jonathan P. Fadok?3

Tulane
University

1Tulane Neuroscience Program, “Tulane Brain Institute, Dept. of Psychology, Tulane University www.fadoklab.org
Introduction Project 1: Behavioral Project 2: Brain Perfusion & Results
e Fear extinction is the formation of Analysis of Extinction Recall |mmunohistochemistry « Paired group showed greater
new memories that inhibit traumatic ey 0ay2 (00 ey 4 B pay 6 freezing and less movement
- - . . Day 3 (CD2 Day 5 (Ext2
responses. In individuals with Post- ConterA> e during tone and white noise
T . - <4 xscs o< 5xsCs ' af< 16 X SCS o< 4 xsCs ‘  - - . -
raumatic Stress Disorder (PTSD), f |- - - Dertic Virus into VHPC: pAAV- compared to unpaired and shock
: L. e o= - - - Perfusion _ ,
thIS f.ear eXtInC.tlon proceSS rT.'lay be Pre-Exposure Conditioning Extinction @nction R@ U CaMK”a EGFP Only (**** p<0.0001, TUkey S
Impaired, leading to the persistence PA multiple comparisons test). This
Paired (PA Shock Only (SO -
of fear responses long after the 503 (500 pips 8 14 U5 | | SC (500me s a 1) e indicates that only the paired
o vent s e Tl =
traumatlc eve t aS e ded m'I'()&EWM@NOSG!)S VMWhteNOSMQR:nﬁ;m %@ | | group Showed Spontaneous
The ventral hippocampus (VHPC) - 16V, 167 = 10V, 107 = 10M, 10F ‘S”C"‘Q | 8 88 rec;pvetljy of fear response post-
has roles in stress and fear memory. N — & staining | extinction.
The vHPC projects to the central [3-6 mo”ths] This shows that the behaviors
amygdala (CEA) and has been . - Primary Antibody: Rabbit Anti- elicited through the SCS paradigm
shown to modulate fear response T Seore Teloyetn 0 0 GFP -
. T a : . Avg Speed 10 seconds Prescs  © Jumps " : : Rabbit 555 (Red Wavelength) Of fear extinction mOdU|atIOﬂ
investigating this pathway’s role in Images created using BioRender.

fear eth nCtIO M. Fr:%ezing - Tall Rattling

In the paired and unpaired
cohorts, <15% of cohorts showed
tail rattling during SCS. No jumps

We also used a modified Pavlovian

fear conditioning paradigm to Paired group significantly differs from vHPC projects to CEA (preliminary data or darts were observed from any
investigate dynamic defensive control groups in defensive response post- for optogenetics experiment group during recall.
behaviors that change during and . _
after extinction. extinction We observed expression of
Recall Freezing to Tone Recall Freezing to WN VHPC imageS ﬂUOrescent VITUS Ir_]JeC!:ed |nt0 the
100- - 100- VHPC and expression in CEA,
. 80- + Unpaie 80- Indicating that the vHPC projects
ReSGaFCh QueSthnS —* zhzckc()jnly to the CEgA p J

60 - 60—

40~ 40~

%Freezing
%Freezing

1. How do dynamic defensive

behaviors change after extinction? wf T 20- Future Directions
’ m?me?lggsc;zse\n/g\ljecl;ghielg?thway ; ; Trials - N b b Trials b b + W plan to use optogenetics to
| | VIOl Investigate the vVHPC-CEA
selection during fear extinction? pathway’s role in fear extinction.
Recall Flight to Tone Recall Flight to WN : .
25 25- CEA images Also, we plan to use optogenetics to

Investigate the role of
corticotrophin-releasing-factor-
positive and somatostatin-positive
cells in the CEA In fear extinction.

Serial Compound Stimulus
(SCS) Paradigm

* Fear conditioning involves

Flight Score (AU)
N
o
|
Flight Score (AU)
= N
o1 o
] |

assoclating a conditioned 0.0-— - - - o1 — 1 .

- - - heoorE T . Citations
stimulus, such as white noise, to Trials Trials =
Signal threat due to the Xu C, Krabbe S, Grundemann J, et al. Distinct Hippocampal Pathways

_ Mediate Dissociable Roles of Context in Memory Retrieval. Cell. 167(2016):

subsequent shock that follows it. 961-972. https://doi.org/10.1016/j.cell.2016.09.051
The SCS paradigm involves Recall Avg Freezing to Tone Recall Avg Freezing to WN Recall Avg Flight to Tone Recall Avg Flight to WN Acknowledgements
playing a tone segment followed O e 0T kxx i i Funding support for TBI-TURN is provided by the
by a white noise segment and 80  skkok 80  kkkk 2207w :E:'; 20  kkkx Tulane Brain Institute through income generated by the
th hock This all t 2 co- = Py ° McQuillen Family Endowed Fund, Elizabeth Lyons

enas _ OCK. IS allows Us 10 § N 007 S S Brewer Research Excellence Endowed Fund, and the
gauge different fear responses to I 40- g 40- 2 % Amelie Wallace Porter and John Robert Porter Jr.

' ' ' ' ' - ° 2 E» Research Excellence Endowed Fund and the Panetta
a series of fear S|gnallng stimuli e - 20" - " Family Presidential Chair Endowed Fund.
SCS (500ms pips at 1Hz) 0- 0-

Project funding provided by the National Institute of

> 3
& @ S ROGFCEES Mental Health (funded by RO1 MH122561).
R Q
\)Q 00 QQQ 061‘.



https://doi.org/10.1016/j.cell.2016.09.051

	Slide 1

