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* RS, UCMS
. Soc!al §tres§: . Gene.tlc: 5xFAD « 6-OHDA/
Social isolation, Tg mice
. . rotenone/MPTP
social defeat * AB/scopolamine/ | ..~ .
N injection
stress LPS injection « a-svnuclein
* Maternal * DM-induced y .
L . overexpression
deprivation dementia model « A53T Tg mice
» Corticosterone/ « BCCAO 9

LPS-injection
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* Electricity
induced model
(MES)

* Chemical
induced model
(PTZ, KA, Pilo)

* Kindling

* Febrile sz

* Audiogenic sz

* Sz-prone animals

* Genetic: SHR,
Fmr1 KO

* Chemical:
EtOH/MK-801-
injection

* Genetic :
CNTNAP2 KO,
Fmr1 KO mice
Chemical :
VPA/Poly(l:C)-
injection

Photothrombosis

-induced model,
MCAO

*ET-1/ Hemin/
autologous blood
injection

* MK-801/ PCP/

amphetamine/

Poly(l:C)-injection

» Social stress
model (social
isolation, social
defeat)
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#E TH! Qoru Gorsd
_ Three chamber test Barnes maze test, Y-maze test,
AL2l, H _ ial ’ Novel object recognition test, Passive
QAIAE ome-cage social test, avoidance test
-+ Ultra sonic vocalization test - ’
Morris water maze test
Forced swim test, Tail suspension test,
i . . o o5 Sucrose preference test, Open field test,
HEMUS Eﬁ;l;t %Loilcarir:]ln%;:ft, Marble-burying test, E‘og > | Novelty suppressed feeding test,
g =0 Elevated plus maze test,
Light dark box test
e Footorint tost, Bosm walking est i Cliffavoidance test,
WS/ ; : == 5—choice serial reaction time test,
Grip strength test, Pole test, Delaved discounting test
Grid hanging test, Grid waking test, Y 9

B}

oM gorgd

2HEA MSE HIL

A7t A

SHAIE (YBAIZE, =HRISAIZIEH)
| TH=H(EEG telemetry)

2SA018  MAX= AR Al

Chemical, Electricity induced seizure,
threshold, & IEX(EEG telemetry)
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* Acute restraint stress,
Chronic mild stress

*Social stress: Social
isolation, social defeat
stress

* Maternal deprivation

« Corticosterone/LPS-
injection

Forced swim test

Tail suspension test

Sucrose preference test

Novelty suppressed feeding test
Elevated plus maze test

Light dark box test

Neuronal cell death : NeuN/Nissl staining
Glial activation: GFAP, Iba-1 staining

Cell culture model: N2A, Cortical/Hippocampal
neurons

Mitochondrial dysfunction: OCR, Fusion/fission,
TMRM, Mito SOX/DHE, cytochrome ¢ release
Inflammation B
ROS

Epigenetic change

A
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Forced swim test

Tail suspension test Sucrose preference test Elevated plus maze test

'.

Immobility Swimming Climbing

WT KO
M Vehicle M Morphine Openarm —>|
Morphine dependence )
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Copyright 2022. NeuroVenti all rights reserved
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dSaiE

1. Motor function test
«  6-OHDA/MPTP/ Rotarod test, Beam walking test, * AAV injection: stereotaxic surgery
rotenone injection, Grid hanging test, Grid walking test, * Neuronal cell death : TH staining
* a-synuclein Pole test, Grip strength test, * Glial activation: GFAP, Iba—1 staining ==
overexpression Foot print test, Open field test, * Cell culture model: SHSY5Y, N27 dopaminergic
+ AB3T Tg mice Cylinder test, neurons
Apomorphine—-induced rotation test * Mitochondrial dysfunction: OCR,
Fusion/fission(Drp1/PGC1alpha), TMRM,
2. Depression Mito SOX/DHE, cytochrome c release
FST, TST, SPT * a-Synuclein aggregation: Staining, WB
(phosphorylated a—synuclein, aggregated a—-Synuclein )
3. Constipation test * Inflammation
fecal pellet test, stool collection + ROS

Copyright 2022. NeuroVenti all rights reserved °
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Number of foot slips,
time to traverse beam(s)

Latency to traverse (s)

0
Cpd A (mghkg) - - 03 1 3
6-OHDA (dpg/l) - PO .

gy

Apomorphine
Injection : 0.5ug/g
Rotation to CCW
Videotaping for 1 hr

@

Veh  6-OHDA 3

Rotation Number (N/10 min)
n
s

E 88 8

Distance moved (cm)

0
GdA by} -
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“Conputer izing
the records

1000-

Movement (s)
¥ & 8 8

0-
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Pole test i i Elevated plus maze test Novel object recognition test

Openarm —>,
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AD/XION XI==HI JHE 2 &3 J18 SO IX¢ AAH

JI1MHA A i vitro T} J|H

- Genetic: 5XFAD Tg + Barns maze test * Neuronal cell death : NeuN/Niss| Q;& &;;\
mice * Y maze test Fluoro Jade B staining b T e T
 AB/scopolamine/LPS * Novel object recognition test «  Glial activation: GFAP, Iba—1 staining
injection, DM-induced *  Morris water maze test * |nflammation
dementia model * Passive avoidance test + ROS
«BCCAO * Nest building test « Cell culture model: N2A, Cortical/Hippocampal
neurons

« Mitochondrial dysfunction: OCR, Fusion/fission,
TMRM, Mito SOX/DHE, cytochrome c release

« Amyloid beta aggregation/tau phosphorylation

« AChE/ChAT Expression/activity

Copyright 2022. NeuroVenti all rights reserved Q
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Y maze test
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8 85 Gt 39, &I, Ateld, 719

=20y 2 AFl 4 /=0t Jloi/st

Electricity induced seizure Seizure scoring Three chamber test Branes maze test
- - e )
oo D~ :
1: Immobilization 2: Head nodding. 3: Continuous whole §
partial myoclonus body myoclonus g
% / ]::;. TR
4: Rearing, 5: Tonic-clonic seizure, 5:
tonic seizure wild rushing and jumping — — c @"‘“
PTZ- induced seizure 5 fw
i )
1stinjection 2nd injection 3rd injection i % 20
(day 1) (day 3) (day 5) Vs - 5,
- ;b\ ﬁ Elevated plus maze test
Intraperitoneal PTZinjection PTZ injection p
PTZ injection Sumping ad falling Head bobbing and forelimb clonus
\ 4 4 \ 4 i - , o] "
Telemetric EEG recording ’ Openam —> =
Observe behavior Observe behavior Observe behavior . . . y EE
for 30 min for 30 min for 30 min E ——] Eg.ﬂ
— 2=
Electrical Stimulation a5 ol
EEG recording -
© o
— |
./ .-1\\ [ é 0o
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7. ADHD XI=X| It 8! 2= T™WItin vivo A|AH!

ADHD XI=HI JHE 2H4 &1 D18 2 I A1 A AH

2 %Y in vitro ™3J} J|H

« Genetic: SHR, Fmr1 KO mice 1. SMEY  Neuronal cell death: NeuN/Nissl staining

« Chemical injection model *  Open field test * Glial activation: GFAP, lba—1 staining

: MK-801/EtOH-injection * Y maze test, 5BCSRT * Cell culture model: N2A, SHSY5Y, Cortical neurons,
» Cliff avoidance test Hippocampal neurons

Neurotransmitter receptors: IHC, WB, Q-PCR

2. B& *  Electrophysiology (EPSP/IPSP)

. C * Neurotransmitter release: FSCV

+ Sleeping test * Inflammation, ROS

*  Growth retardation * Mitochondrial dysfunction: OCR, Fusion/fission,

TMRM, Mito SOX/DHE, cytochrome c release
» Epigenetic change

Copyright 2022. NeuroVenti all rights reserved Q
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@ FoHZAE UJAST0 (ADHD) 23 9 85 E7t: iLAF, HEH, 559
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Veh Veh Drug © b ne

— MK-801 (0.1
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Y-maze test Object recognition test Cliff avoidance test

Control ADHD
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ASD XI=H| JHE S a9

B! in vitro @J} J|H

*Genetic: CNTNAP2 KO, .

Fmr1 KO mice
* Chemical injection model | °
: VPA, Poly[l:C] .

Three chamber test, Home-cage
social test

Ultra sonic vocalization test
Self-grooming test, Marble—burying
test, Nest building test

Forced swim test, Tail suspension
test

Elevated plus maze test, Open field
test

E/l imbalance : Glutamatergic/GABAergic neurons
(NR1, NR2A/2B, mGIluRb, GAD, PSD95 etc)
Glial activation: GFAP, Iba—1 staining

Cell culture model: N2A, Neural precursor cells,
Cortical neurons, Hippocampal neurons
Mitochondrial dysfunction: OCR, TMRM, Mito
SOX/DHE, Fusion/fission (Drp1, PGC1alpha),
Cytochrome c release

Electrophysiology (EPSP/IPSP)

Inflammation

Epigenetic change

Copyright 2022. NeuroVenti all rights reserved
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Home cage two-choice
sociability or social
preference test

In vivo S TJ} A|AH

AL S HIZSHS SZHE=AF  Elevated plus maze test

Ultrasonic vocalization test

Marble burying test
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2 U in vitro @J} |

s Photothrombosis- + Beam walking test, Rota—rod test, * Neuronal cell death : NeuN/Nissl/TTC staining
induced model, MCAO | * Grip strength test, Grid hanging test, | * Glial activation: GFAP, Iba—1 staining
«ET-1/ Hemin/ *  Open field test « Cell culture model: N2A, Cortical, 3 w »
autologous blood * Foot print test Hippocampal neurons ‘ -
injection * Neurological scoring * Mitochondrial dysfunction: OCR, @
Fusion/fission, TMRM, Mito SOX/DHE, z
cytochrome c release P

* Inflammation, ROS
* Angiogenesis, Neurogenesis, BBB breakdown
» Epigenetic change

Copyright 2022. NeuroVenti all rights reserved 0
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Prepulse inhibition test

= =

Pulse-only trial Trial with Pre-Pulse

Pulse Prepulse Pulse
120 dB 120 dB
g

B 0 00 o 20 50 00
Time (ms) Pre-Pulse Inhibition (PPI)
N\
= e //' . N
Startle response  \ Inhibited startle response
== CON = A-1 mg/kg
MK 801 = A-3 mg/kg
=== A-0.2 mg/kg mmm Aripiprazole

80

Prepulse inhibition (%)
5

o

82 86
Prepulse intensity (dB)

Z8i (Schizophrenia)

Elevated plus maze test

Time in open arms (s)

Time in closed arms (s)

°

Time in closed arms.

.
&
[e]

o]
9 S o

F400] 8,

Control  Drug1  Drug2

Strangerl

ARSI MExE

Three chamber test

o Stranger
o Center

26007 . Empty

200449 °

04
Con#Veh VPA+Veh VPA+062

Home cage social test

Con+Veh VPA+Veh

Home cage social target
interaction test

Home cage two-choice
sociability or social
preference test

Latency (s)

L

JI™/1XDIS

Branes maze test

(B)

-+ MK-801 (0.2 mglkg) + LPZ (3 mglkg)
- MK-801 (0.2 mgkg) + ARI (1 mg/kg)

8

2

Time in target
3

quadrant zone (s)
s

o
Control

0

Training days

MK-801 (0.2 mglkg)
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@ Z&lY (Schizophrenia) 28 F2 WS WIt 2: E7|5, REE

28 JIs /XIS g BETHIRXIIIZ

Rotarod test Novel object recognition test Catalepsy test

Number of foot slips,
time to traverse beam(s)

3 Control
@ o) £ D-Pinitol (30)
O " 5 so. == D-Pinitol (100)
) E:io g O Famiiarobject § " == D-Pinitol (300) . e
> £ 2 '_gfsu w o y @2 Novel object %;:m ¢ &40 =3 Haloperidol (1)
H 2 g4 ; cu o= -
2 ,g §u W 24 1. S s
8 g & ] . X
3 3
5 e i 2.
Caneed 0 I T (mghkg) g " 3, / LI I ZE «
one et 0 Cotol 0 3 10 30 1 (mokg ol 0 3 w0 w0 i (mgky) :
LPZ ARI DPintel _ Aripiparzoe DPinitol  Aripiparzole ;
MK-801 (0.2 mg/kg) T Wk amby MK-801 (0.2 mglkg) o 1 3 s (h)
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Addiction Sleep disturbance Sensorimotor gating Seizure response

Conditioned place preference Sleeping test Prepulse inhibition test
(CPP) test A

FADAPTATION 12Fastinet  somnly oo P

& [
* oo d‘!lll!llll

+

__ Pentobar bital sodium®

il Pre-tost

.

i) Conditicming phasao

"
8
8

i) Test

Post-preconditioning time (s)

Pulse-only trial Trial with Pre-Pulse

Pulse Propulse Pulse

120 dB 120 dB
& 3 100 o 20 3 100
Pre-Pulse | I

CpdA  METH

Time (ms)

H

VAN
Startle response \ / Inhibited startle

Sleep Onset (s)
88

=3 CON == A-1 mg/kg
1

8

MK 801 = A-3 mg/kg
o m= A-0.2 mgrkg = Aripiprazole e ity e e it
CpdA (IO mokg) - 80 = oxibobang sl loms
Modafinil (10 mglkg) - = #it
Caffeine (10 mgh) - °E- ### Audiogenic Seizure Score in Fmr1* Mice
§ 60
000 =
& =2 p
e = o
§ 200 E 40 by -+ 3 Vehice
3 @ ° BB R-baclofen 3 mgkg
5 K23 H W R-baclofen 6 mgkg
o = 20 »
o 2 g
K3 o H
@ a &
ol o " #
CpdA(10mghg) - -
Wodafinl (10 mghg) - 82 . . 86 . ;
Cafene (10nglg) - Prepulse intensity (dB) Vehicle Rebaclofen 3 mgkg _R-baclofen 6 malkg

Copyright 2022. NeuroVenti all rights reserved

2]



A O I-I

M QU Ul E5 25 AAH

BN oY

MR oz

ol
o
o

el

19
Mo
&
111

51 Hof

Copyright 2022. NeuroVenti all rights reserved

31dH

CEAOUER Y MZEY HHF A|°4 opioid =EH|Q! u, 6, k—TEX|0f| TSt 2t Al
7tU4H[0|E £~ZX&| CB1, CB20]| CHot Z&AIE

XA MSE I} (Conditioned place preference test)

Xt7F E A& (Self administration test)

et =2k AIE (IHEEN & %42 A2 SH; Locomotor test, Prepulse inhibition test, Treadmill test),
A B2 TfAI™ (Cylinder test), Climbing test (=I}21), Head twitch test (MZEH), 2H3S (Rotarod
test, Open field test, Elevated plus maze test)

EOPlEA 2o, SO AR AR, GABATEA 28 Alg], §40|12 FYUAE
Z

Rall

=9t (Elevated plus maze test), 21X| (Novel object recognition test), 2= (Forced swim test) LI,
MElixt= A A" (Prepulse inhibition test)

MHAIS (Pentobarbital-induced +HRE2H, Caffeine-induced $+HEIEI R REM sleep deprivation

el)
=4y (EEG)
23S (Sucrose preference test)

SIXF 20 EX UERF UISIA|IZE A3 X|SA|ZE BEA|ZH X 9RE
Electrically- mduced model, chemically—induced model, Eclllr

FUEA E2H
DA, M4 O A,
SEH ! eAR=H,
Orefd TISA,

7tLH| 0= R A

1Ol




12-1. 3= SJHAIAE1

@ SFMAXEA (methylphenidate, 2122AX|H|, amphetamine &), SFAMZA2AMIM| (Benzodiazepine, Barbiturate®, =H/XIHA| S),

OjekA |

ok ZISH| (Opioids ), 2ZtHIF (MDMA, LSD, PCP, Psilocybin &), 7|El FHAH|L0|E, LIZEIR 5)

Conditioned place Rotarod test EOAIAE

preference test

300
200

g
2 100

A
E
F oo

Time in closed arms.

*
&
[
o

o
& o

FEFEREANL

Drug discrimination test

AFIER Y

Control  Drug1  Drug2

Prepulse inhibition test

= con -1 mghkg
K801 -3 mghg
== A02mgkg

= Aripiprazole

250

Immobility time (s)

Control  Drug1  Drug2

Forced swim test

Con RS PC

k]

@ ey
o dzokers 2
AR EESE

Clr l):l 0:2 U.IS é
8% (me/ke)
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el

5-choice serial reaction Sucrose preference test Sleeping test Head-twitch response

time test Wt e

e | LIS .

= Vehicle = Morphine

Morphine dependence

166 %00 5 .
20 — ¥ 80 s
HE : BE ® -
@
NET 0 el = ' “ "

ot Head Twkeh Coures

Premature response (%)

Mead Twieh Coumts (par 2 min)

prefrence 5]
§

@ @
Day1 " Daya S g
Basatine Preterance tast 8 3 o
¥ - & H
o100 =z Table 1. Compounds iha produced head-heitches in mi
£ 8o — = 80 - cntOm T T [P T o ‘ompounds thal pi in mice
E so g so Vot (10 gkt R Vol (Omgkel - -+ N Time of
pi; E o mat Catene (0mgle) - - . Componnd EDSD aod 95°% ity max. effet
. . I £ cmeongk - - - prospdrartiti mre
o Cliff avoidance test T P = e
Falling, clonus and loss of rig Baseline Preference test %y y;
MLD 0074 0.038-0.11 16
e Esgometrine 1 07115 -1
? Hot plate test EEG Rildn 13 0122 4
Pilocybin I 055-20 e
DMT 28 0.74-80 2-4
Tumping and falling Head bobbing and forelimb clonus . - - Bofoheaia i iy it
9 G g % e \ - i i dl-z-Methyltryptamine 9 34-18 46
Audiogenic Seizure Score in Fmr1” Mice ‘E g # Latency to Pain Behavior 5.HTP P 50105 011
& 5 Mescaline 8 411 19-21
P b B - Mothylmescaline 1 6023 1416
3 T Eives H " T iy inaine Napprox.  — 14-16
g BB R-baclofen 3 mgkg £ 0 15 02-27 0-31
3 " W Rebaciofen 6 mghg £ Hyoscine 42 18-72 9-11
° 3 Atropine 89 42-15 2-16
£ 2 pi
i . Benzhexol [ 45-16 14-18
L i Vehice Venice § 10 A JB32 1n 6.9-16 4-6
2 _ Vends Morphine Pheneyelidine 0.36 007062 4-21
et Yohimbine 54 3114 143
Vehicle Rebaclofen 3mglkg R-baclofen 6 mglkg
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Primary Cell culture model

Primary neurons/astrocytes/microglia culture, Neuronal precursor cell culture
Organotypic brain slice culture, DRG neurons

Cell lines

HT22, Neuro2A, N27, SH-SYbY, C6 glioma, BV-2, bEnd.3 cell, PC12

Neuronal cell death and neurite outgrowth

Incucyte zoom live cell imaging system

Mitochondrial function

OCR : Seahorse XF Cell Mito Stress Analyzer system

Fusion/Fission : ICC (Drp1 and PGC1alpha)

Biogenesis : TIMM23, TOMMZ20, SDHA, COX4, PDK4, SMAC expression, mtDNA
ROS : mitoSOX, Mitotracker, TMRM

Neurotransmitter change, Receptor Binding

Fast scan cyclic voltammetry
Functional reuptake assay (NET, SERT, DAT), Receptor Binding Analysis, Binding Prediction

Synaptogenesis and synaptic change

Morphology: EM, Confocal Imaging
Alternation of synapse protein: WB, IHC/ICC (PSD95, synaptophysin, synapsin, SNARE etc)

Neurogenesis and differentiation

Proliferation: Immunostaining(Ki-67, BrdU, Nestin, doublecortin)
Differentiation: tPA/PAI-1/MMPs zymography system, Immunostaining(Tuj-1, NCAM, BDNF)

BBB permeability & breakdown

Immunostaining: Tight junction molecules, GFAP, VWF, NG2, PDGF
BBB integrity: Evans blue dye/IgG extravasation, brain edema

Antioxidant and neuroinflammation

Antioxidant enzyme: HO-1, GSH, NQO1
ROS measurement: DHE, DCFH2DA, MDA, 4-HNE
Expression and release of Inflammatory cytokine: RT-PCR, WB, ELISA

Discovery of New target

RNA Sequencing, PCR Array, Epigenome analysis, Real time—PCR, Big—Data Analysis
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ive cell imaging* Seahorse XF Cell Mito Stress Test* Fast scan cyclic voltammetry Functional reuptake assay

Incucyte Zoom

Transfection  Transfer to 24 wells
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* Automated system
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Morphology change

NATRY U 25

Immunostaining

RNA sequencing

Mitochondrial ROS imaging
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MitoTracker
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Inflammatory cytokine release
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Telephone: 82-2-454-5630
Fax: 82-2-548-5630
Email: contact@neuroventi.com

Copyright 2022. NeuroVenti all rights reserved

o =
A8, in vitro 5T 2 7|1 AAH

STEP 04

STEP 10 STEP 11 STEP12




Lighting a candle than cursing the darkness
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