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Optogenetic manipulation of primate serotonin system to understand body-emotion
integration
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We constructed AAV vectors which express ChR2 on a group of neuros in the
primate dorsal raphe nucleus(DRN), where many serotonergic neurons exist, and injected the vector
into the DRN, in two macaque monkeys. We then photo-stimulated at the DRN (injected sites) and the
projection sites: the ventral tegmental area (VTA), the substantia nigra compacta (SNC), and
reticulata (SNR). Although serotonin specificity was not high enough, we found that
photo-stimulation of the DRN and its projection sites induced facilitation of saccades associated
with a small reward. The results suggest that the DRN-basal ganglia projection is an important
neuronal substrate for resilience, reward seeking behavior under stress.
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1. make adura hole on the SCsurface 1-2 days prior to injection.

2. Insert an injection tube with recording electrode MR I
Amp”‘

> 2mm deeper than the target, wait 5min ->retract to the target
> inject 2l /20min, wait for 5 min
4 locations, 1mm apart L DPSS Lasgr/ N
AAV-macaqueTPH-2kb-ChETA-EYFP (R/LT, ant/post) G‘ Shm;st PC monkey A ’ 1 - 47 X 10 13
b . mat, gc/mL, monkey F, 5

ungsten electrode
1dsmet 200um)

o Stainless tube: N—
S1aomm ||| menfinner0.47mm Optic fiber (diameter200um )
Tungsten wire: $0.1mm e Rolindéd tip
! =500um
'

0.5mm

/¢Z‘: 2 x2 1

A DRN neuron reliably responds to optogenetic stimulation.

T S— “ Many DRN neurons respond
« stronger for long duration (500msx1) than shc
duration (20msx10) stimulation.

* with regular firing pattern.

N
| b 2mw
UL

7 Lowfrequency

| ong duration ) S— u'EL‘.]WM\N LML_ ;hm
(500ms) short duration (20msx10 R

How does this neuron respond to the tasks
we tested before?

2mwW

T PN TTEY w UETT)

Ace032020 Lt RN

SNc and VTA neurons responded to
optogenetic stimulation.

(10 o

=
i
=

1 e aisvevm|
1 \_oRN_ Dopamine

memory guided



saccade task
equal

biased reward

equal

consistent

biased

reward

stimulation

Post-outcome

| effect of op

Memory-guided saccade task with
biased (small/large) reward

ion during saccade tasks.

Memory-guided saccade task
with equal reward

Right-large. Left-large

Left-large, Right-small Equal

-]

BEDE

Soms
1 300ms /500"\5“

5

ms ‘
1 300ms /500ms

Right-large. Left-large

Left-large, Right-small

REOE

B

ms
1 300ms /500ms

W

Oms
1 _300ms /500ms
— 4

The effect of stimulation was context dependent.
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