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Abstract INntroduction

How do Retinal Ganglion Cells project to the medial
amygdala when we consider laterality, sex, and subtypes?

In the mouse brain, there are 59 retinorecipient regions, including the medial amygdala
(MeA). The MeA is a sensory integrating region where social information is processed,
especially those related to sexual selection, aggression, and pup retrieval. The neurons that
link visual input to the brain are known as retinal ganglion cells (RGCs). There are ~47 mouse
RGC subtypes, each with their own light stimulus sensitivities and activity patterns. As the
MeA is notorious as the sexually dimorphic social behavioral hub, it is worthwhile beginning
to explore sex differences or laterality differences in this retinorecipient area. Using

anterograde, intravitreal injections to label RGCs, we measured the retinal terminal densities Retinal Contributions to Medial Amygda|a

at the MeA from cable length, fill volume, tortuosity, and branch points, differences between e There are approximately 47 different subtypes of RGCs in the mouse retina, each with their own unique light stimulus preferences and firing
patterns

e In human subjects, the amygdala response to eye contact does not require an
intact primary visual cortex

e Inthe subject, there was increased right amygdala activation in an fMRI paradigm
IN reaction to direct gaze, as opposed to an averted gaze

Medial Amygdala

INn the mouse brain, there are about 59 retinorecipient regions, including the
medial amygdala (MeA).

e The MeA is a region responsible for processing social cues involved in
aggression, mating, recognition, and more.

e Retinal ganglion cell subtypes projecting to the MeA and their impacts
on MeA associated behavior is not greatly understood.

the left MeA and the right MeA in male and female mice were explored. To identify which
RGC subtypes are expressed in the MeA, we used functional and morphological analysis after
retroviral tracing. These findings determined a broad overrepresentation of direction-selective
and orientation-selective subtypes. Determining the functional specificity of RGCs projecting
to the MeA may provide insight on the role of visual input in these medial amygdala-related
behaviors.

Direct

Gaze direction

Averted

Results

Methods

Determining Laterality and Sex Differences (Anterograde Injection -
9 y ( 9 J ) A Cable Length B Branch Points
(3) Female Male Female Male
40000
mm Left Eye 400 B Left Eye
s ) B3 Right Eye B3 Right Eye
3 30000 £ 300 o
L (]
E -
c —
S 20000 2 200-
v &
e e
S 10000- = 100-
0- 0-
«1 &1 1 €] cC1 c1 Cc1 ¢C I
Projection Path Projection Path
Day 1 - Unresponsive mouse’s sclera Day 7 - Mouse transcardially perfused with phosphate-buffered saline until tremors in extremities noticed, then
stereotaxically injected with CTB-647 anterograde decapitated for brain extraction. Brain soaked in 4% paraformaldehyde for 24 hours
circuit tracer (far-red)
C Fill Volume D Tortuosity
< > Female Male Female Male
300000 2.0
/\ < B B Left Eye Bl Left Eye
. B3 Right Eye i B Right Eye
£ 200000- >
%’ 8
> 3 g 1.0
O e
=~ 100000- a3
\\/ a4 ‘f i 0.5-
L | )
< > \'\\/ 0'-1—-*' 0.0-
c 1 c 1 Cc 1 Cc 1 c 1 c I Cc I Cc |1
Day 8 - Brain soaked in 30% sucrose for 24 hours Brain sliced in cryostat at 60 pm thickness, Brain slices imaged under Nikon ATR GaAsP Projection Path Frojection. Path

as a cryoprotectant. Brain embedded in optimal aiming at entire medial amygdala confocal microscope
cutting temperature (OCT) compound before
mounting onto cryostat.

E RGC Count and

Example Patterning
A - D. Tables of retinal ganglion cell

Functional name

Determining RGC Subtypes (Retrograde Injection)

Add to current epoch Delete from current epoch

CancellEsc.

circuits projecting to the MeA traced &S CRPR
— el 5 o N & S &
e Brain exposed using craniotomy | (n=225). Cable length, # of branch RGN Qo‘z(&io%i 0.8 Qc,&;&io%oggic’b‘; QQ%/;Q%Q:
e MeA stereotaxically injected with g-deleted rabies, MeA & o points, fill volume, and tortuosity RO OO N A O
projecting circuit tracer = / O, described based on contralateral (c) or
e FEye dissected and retina extracted .~% , al - VA .. . ) . . : ( ) 5 )
e Retina imaged under Nikon Ti2 Widefield epi-fluorescent - Q‘HL J\ ipsilateral (i) projection direction S 3
microscope F (YY) (lower x-axis), eye, and sex. =,
f} O
1 1 &% . . . .
Morphological Analysis E. Retinal ganglion cell subtypes which O
. . o o /\«%\Xx%@,\f\, 00’1/\%5\%.‘\Of\@é\f\"\(’o&%\”\\"\\“°>
e Fiji/ilmagel Simple Neurite Tracer utilized to trace ikt dtyrame Ok teg - fodk e puarn. prOJe(;t to MQA identified. C,e” types are e ’ E;";\\‘Nir: n;ne% o o;,f”\'
circuits in both brain slices and retinas ... | i m—— described using both Eyewire
e Traces exported to custom MatLab program, using AS— j - | nomenclature (lower x-axis) and
surface matrices to create 3D visualization of cells chaitor| 2 I : :
o Arbor density and complexity, terminal arbor area, T e Ff“er'm— Qommon names used. N retm.al.
total |ength' soma Size’ NnuMber Of branchesy Contrast Response | == Save fiter Load fiter ||teratu re (upper X'aX|S). Y_aXIS |S the
distribution of branch angle, length, tortuosity, o e o o . Pamelen WM vaes 506 frequency which they were identified.
a nd Z_ra nge e M oeE S:)L::Ir_aEsltD_ -115-202372206 -0.14142, -0.053183, -0.02, 0.02, 0_05318_. M2 (9W) 507“ PIXON (91) o M6 (915)_
e TTREES Eolﬂwl/ilm\m Sl 4] o jovfurl 04 T —

parameters me: ue:

b Fiji Is Just) Imag Java 1.8.0_265 [64-bit]
ath (14)

A Main £ Optons @ 30
Add to data set Delete from data set
Cursor Auto-snapping:

() Enable ;nappi@ withinXY | 8154 Z| 0
Current Epoch Parameters

Auto-racing:

@Enable [A*search . |algorithm o

Param Value Param Value

1 |
| ! ‘ !
! wis !
1 Uil 2 |
| iz | ~
1 ik | v v
) I |
X ! | o y .
50 : : : L v .
0.5 0 0.5 1 1.5 2
Epoch Time (sec)
Data channel Amplifier_Ch1 v s
]

Data sets... Y Save view Load view
Rename datas... Delete dataset Reset view

Fiters for Visibility of Paths:
[CJ 1. Only selected paths (hide deselected)

() 2. Only nodes within | 15+ nearby Z-slices

[CJ 3. Only paths from active channel/frame

Defauk Path Colors:
Selected [N Deselected N

() Enforce default colors (ignore color tags)

Anterograde tracing revealed laterality differences in male mice where
contralateral cable lengths were greater compared to ipsilateral projections.

o Also revealed that contralateral projections in left and right male eyes
differed (10,000 um) significantly more than other eyes, specifically female
(~3,000 um).

Female right eyes had more branch points while male left eyes had greater

branch points

R efe re n Ces Laterality differences also exist where male mice fill volumes were greater than

female mice.
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