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1. ¥8 23 7|2 ™HHE (Information of Investigators)
1-1. =" AKX it HEE 7|50 FHUAL.
PR S = A2t (Contact) | s=dHREI NS | APAQ AT (Role)
(Name) (Department) (Position) | (Cell-phone#) O|l+=H= (EH A LR/ Of S LR
_ BIC T
33t dpeledtid-getat | Falg 010-8464-0110 ]
Study-202405-1248 (A7 A=h
= Z A *H_z}] o]-al—,g]_
Z & = T=, = PRt |
A Hlo] @ Wt A 3-8k skl A 010-2930-4311 2022-1BS-78
1419 foleHitidgstat | st A (e b
_ _ BIC Fe, 22 AN H, A
21m = npol oMt ATkt | A | 010-5686-8427 i ’
e o B Study-202603-617 (ol A7}
. _ BIC T, 22 A FH AL
o] & vlol et AFetat | it Al | 010-3958-4420 e B
Study-202601-049 FAAa74h
_ BIC o 22 A F oA
A S- slol o mlt) A ekt | A | 010-5916-1388 TaEA A, A
Study-202603-587 FHoAd+2h
. . BIC T, A A F F=HA
o] 47 npo] o wlt] AT ata | oAl | 010-5523-4401 R
Study-202601-170 FHoAd+2h
* SEHEE FYY ZE HAXE 7|YsHY| Hi2tY, 2 ARR A F ofH deE SteX| 7|YFHAIL.
X7l HY SEHES TUY 42 of2iet Zo| ¢ o siEd ™WEE 7|A5I0] FA[7| HHEL|CE
* BE|PHYHAE S SR/ R(ACUC) S WHEsSHS AN HE 3 2E qF 2| E BEE|oF gLCh
HtEA] 3 B o|4 X|sfiof 2hL|Ct
1-2. A 7|zt
Ss=dURLYR 52Y ~ 20273 28 282 MKl / B/ ( 29 I ( 2)EW
* 13| 3pH| Q1 7|17k A 1H0(H, 132 ERufsto] ARo| 2l 2 42 BtEA| 7|7 Bkg H 3iSelEHE) APH0| 0[F 0
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FE MEISIo FHA|R. (Level of Pain)

Grade B: HFSE2 AMESHXA|T Mol AEAE FX| e U§ E& AT

Grade C: HFFE2 Y= HHAIZt] ZOjpt §F E£& 2E AT} 716X WS Ee A7

V | Grade D: §3X522 (422 FSE 0|40 TE0/Lt AYS SUists 1§ EE AT

Grade E: MZEE22 [jA02 A NEO|L} Y EL F|OE 4 Qe AEPYAS Ut g &

2-2. =AY FFE MHGIO FHAIL. (V) (Select Procedure)
MRESECRR-E MR ERERERRL M U 83

(Material injection or inoculation) (Sampling) (Genetics or Breeding)
v el S EPS PN BEARM AL Fag:

(Surgical procedure) (Irradiation) (Infection)
MEEERCER 2ror 7|t

(Observation of physical status or behavior) Carcinogenesis Other,

g

ot
o
ojo
ol

of 2te ZtsELich

—

PUNESETHR S22 UYUT F2, NHE SSYMIANNE MY
Q

H
Ab S ATHEHT IO R EEH O S8 BHY
e 22h, SPF certificationg AMMO| X Z=3FA0fF ghL|Ch,

fujo
o

St 42 health report(Xl2 18

TE 1 2
= 3 (Species) mouse Rat
H|- & B (Strain) C57BL/6 SD
sHEH Wild( Vv ) wild( Vv )
(Genotype_ GEM( ) GEM( )
‘8 (Sex) M M
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od™d, FH(Age) 8wks 8wks
XS (Weight) 20~30g 350~500g
2=2ZF(Numbers) 243 90
OjME Mdat germfree SPF germfree SPF

(Microbiological

status) gnotobiotic | conventional | gnotobiotic | conventional
Hyochang Science Hyochang Science
S2XMAI2YE) | (Daehan Biolink), Orient | (Daehan Biolink), Orient
Source(vender) Yeungnam branch Yeungnam branch
(Orient) (Orient)
*Heoh 42 =YL €Y U2 FHH YHts otH, FIHE % 9l EE [FANSAM Of E0f [20E7])]
SHAIE LTt

o
T =
4-1. =S| BHEdS Q5t7| fIgt AYLILE OF AldE 7I&0t0] FHAIL.

(To verify the validity of animal experiments. Please describe the followings.)

YH =N E= HO|H H|O|A(Data References):

1. Serial optical coherence microscopy for label-free volumetric histopathology (2020)

2. TRANsCre-DIONE transdifferentiates scar-forming reactive astrocyte into functional motor neuron (2020)

3. Directing astroglia from the cerebral cortex into subtype specific functional neurons (2010)

4. Induction of Complete Transection-Type Spinal Cord Injury in Mice (2020)

5. Astrocytic monoamine oxidase B (MAOB)-gamma-aminobutyric acid (GABA) axis as a molecular brake on repair
following spinal cord injury (2025)

6. H202-induced astrocytic collagen triggers neuronal death in ischemic stroke (unpublished)

2 & MEio] MH g (Appropriateness of the selected species):
C578BL/6 X SD ‘§40| 2=5tH M 8 & AF0M 7t LEH oz Aot U

blo

A= 0| CHet ME M (Appropriateness of the number of animals):
CIOIE H|OjAQ] 58 =F0|AM, Ratdt mousel| X &40 ot 2= 7|0 Xto|7t ASES =lE. CHAst
SE J0AM X5t 2UE 7] /i 58 T L HEE T

S = o S =0

A S22 &Y 1002, 4380 2og A2z OdE. (0 W2t sharm groupke 27 EICHEH *2HY)

group Mouse for behavior, serial optical coherence micscopy(SOCM)
imaging, staining (#)

SCl+vehicle 10

SCl+Drug 10

SCl+Rehab 10

SCl+Drug+Rehab 10

N +2Z 400/21E &2 O/R~E SC| SCl+rehab, SCI+KDS, SCl+rehab+KDS 8F 1Z5H X4 100/2] O/&2 Q2!0/0F behavior £
& Al EHE AT Q) WEO|C} S DEHEA YEEO X YO ME AlZto) nfE Zof ZHEO] ERsf7 mEo X
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227 10 0729 HE0] B

(1) Traumatic spinal cord injury (SCI) modeling (compression)
: T10 spine OF2l spinal cordS self closing forceps@ 2 327+ F0O| sjetdl OfH| ZEHZ S 3t
250 710 B3 #E HIHSD compression £ StEk4l OtH| Z&Z TS 1, virusE injection St=C| Of I}
HSEO| of 80% FE |0, mortalitye F 20% = EICH M2tM =42 =H n$/08 (MEE)*08 (22
AdE)OICE 2t O 10012/, 4052 TH=2{™ 40/(0.8*0.8)=62.5(2 63)0}2]

group Mouse for in vivo imaging (#)
SCl+vehicle 5
SCl+Drug 5
SCl+Rehab 5
SCl+Drug+Rehab 5

(2) Spinal window #&& (mouse)
(ME Xsta 25 F Spinal window &2 T,
M E T102 CHA| EIHSHY XA 7He RI=RE & Yst=0 ol d43 M3
Ol 4|, mortalitys 30%2 =2 ZACE O&EICE M2t M2 &
O|Ct. Spinal window in vivo imaging= group 50240t Q0= &

HEHOM XBHOZ 200122 ZHESHI| A= 0.8%(1-0.2)=64%7F F HM HE0| &ojgd = US.
| ASo|ME 0.5%(1-0.3)=0.35%2] S 20| & HR A3 S0z AMotde

THOZE 200127t HOtHEE F UM A0 ERs 5= =& ALHSHH, 20/0.35=57.1 (2 58) Ot2|.

N OHM A = 5701 027t £ HN A0 Ho{sioF StEE 57.1/0.64=89.28 (2 90) Of2.

Y
o

d

(3) Cranial window &&= (Rat, mouse)
Spinal level 22+ OFL|2}, cortical levelOME %= &2t 2= Al neuron?| Z3t TfEO| O|EA B3} 5t= X|
SolstE 70| Z2a¥ WatA cranial window &= F7t2 Tllst
HZE 24 Z spinal cord windowE &Q3t1, crainal windows & stes =MZ ZIEE. crainial window
b

oo
F=2 mortalityZt ®7| I{E0] ( 0% 0|2h spinal cord window 2| d&5&1 dE&S 1 SHOF otCh

MZEZ

o=

spinal cord window O|Al9| HEZ &2 50%, mortalitye 30%E, A2 SH n/(0.5 ( ) * 07 (REHY
£)) Oltt
(3) HEOIAM ZHBHo=Z 20022 =HEDHI| fBiM=E 1)~2)H AlE0| 38 OrRAS0[0{0F 87| ME0f,

57.1/0.64=89.28 (2f 90) O}2|.

(1) traumatic SCI: 630}2|

(2) spinal window: 900}Z2|

(3) cranial window: 900}2]|

63+90+90 = 24302[2| mouse?t HRT

rlo

Rat> 381 dgdfh Tidisl o gz gonp2|7 Zast




2F
=

tof =A17| Ht

No search

remarks (v)
No search
remarks (v)

e

gL
[e)

2|7}
s= 7IM

MO|MAl 1 (version 2.1, 2015.12)
110-709

Return animal zone

Others (

\Y

SEdE=c|?lEE

(=)
=

|

2
&4 (V) (Housing Zone)

7l=

E

=
o
=y

|
e

a

Ulsan National Institute of Science and Technology

Institutional Animal Care and Use Committee

Al

=L
s= A

0

SE°| AHREE| (Husbandry Management)

Small animals zone
BSL-2 zone

x|
=

Al
=2

5

| 2% (Special Materials)

H}O
—d

-
3t

wjr

b

L
o
[

No search

remarks (v)

£ 0|5 (Relocation)

=
[=)

1

oy
o
[

22 A

I.

N
o

OCT, OCM O|OjX| &Y

ALO|
=]

o

=

Arg7el olgle
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Opcial coherece tomography(OCT), Optical coherence microscopy(OCM)
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12| MX[ AlZE

(Require of Mechanical Restraint)

v
ghE 3l v
gt AHR v

5-5. MY 7|2t T REA AHYIE T A= 252 ZHMAHCE Kote ER) No search

remarks (v)

o
* OF2EALO] CHEE 2007 O|= =9 At
AVMA Panel on Euthanasia, 2007)

7F0| E2}QI(AVMA Guideline on Euthanasia
. http://www.avma.org/resources/euthanasia.pdf) & 1

A7zt v
% Y v
13| HX| AlZt \
ghs Sl Vv
Mt Abe Y
6. HEE =2 ol 2| (Veterinary care)
AN T Ee TR A0 dEsEe 182 £017] YoM HEHSH =X[E FoHOF gL|Cf
ol MO HEAISHY FHA|IR. 7|EF MY B T|EF HO| 7|50 FHUAIL.
* R TYHA MEUHO| HaY 42 dMasHSHAM was) EL|CE
(BO| : MNBSZHASA £o/At 0|87, T.5214, leeyj0926@unist.ac.kr)
6-1. ¥ & HdEs=2 18 22Ot H/ 8 /F0eR /34 AR No search
Pain Control (description of agent name, dose and route) (Operator) | remarks (v)
217 /0t | -
c i Isoflurane/ 2%/ S QA ESFa RS
(Tranquilization/Anesthesia)
£ & (Analgesics)
7| EtES & (Others)
6-2. QEFAL HHEH (Method of Euthanasia) Operator
CO, ZMH
* dutdoz FZ|M LHEFES, HHHELD et SRS YA, FAM, co2)2 HASLC

: Formerly Report of the

63. 72 = DACHZES 220 B9, GNE/2Z/E0TE/Ex 5
. . . AR} No search
(Postoperative Care (Describe agent name, dose and route in the
i (Operator) | remarks (v)
survival surgery))
SHMA £ Cefazolin (10mg/100ul) /T|St3AL, Ketoprophen (1ul/g) / x| QY
(Antibiotics Therapy) | I|StFAL = C
SH T =
, e S AT HEFLOI 0.5% / 3-5ul/g AM
(Analgesics Therapy)
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7|Et (Others)

6-4. A=HOl M ZTEO| 7|F (*Dt QI=HQl Qt2tAL 7|F0| R S AlZt: O
At of Cisto] 7|&sll FAMA|L) (Criteria of Endpoint in Animal study (*If don't
need criteria, describe what the reason))

No search
remarks (v)

UH 5 QNZA0] I3 S| BHEYIL 49 SO= OF H=H xgo] AEE9 AEd

HIDSHO] 20%0(A10] MIZEZATL e Al AES FTHT Ottt Of

SHHEAL RpSH7E AlBIA SHH SEET A0 M2 A9 M ZOBLm okEtA oY

TES0] S50 55 EL XEAE IS BT OINEE 49, HEd 54, 0E80 JH5E humane
endpoint) = OEIALE F/817] 913t 7IES FAISHO FHAIR. Of: S5O O3t ARLHT AALl Y
Bl 20% 014 HBZ2 Al, Hat HB| 10%S £t Y0l B4, wot A%o| 4 o Haol x|20)

20mmO[ & 2 Al 5)

7. 4238 2ol EFH A™ (Animal Study using Biohazards)

.|

2 AZMo| HEsH FHAIL (O Rl S9I{20 B "HAMdS A AL
S3td OIMEO| O3t 2HXIE U LMOAIAME 5)
4%

Infectious agent2| &% O|= CDC2| Biological level& ZZSIA|Z| HFEILICE THOHAO A

O_Ijl_xu |:g A

ANRE RESHAIH

Ha|ShL o,
* AHESHBHE2 BSL 1~2 S22 MESH QsiE=E S 0|83 SSHHO0| Jtsth AldYL T O 9 HAAS
0| 8%t 2 YH=sdSHEE 2od FUAR (08 7Is 22 : RUAMEZSXE Ex2 1)

7-1. At T YA AT, d2o =22, Y st E, =g DNA S Fost
= &% (Injection of Radionuclides, Biological agents, hazardous chemicals,

recombinant DNA and Others)

No search
remarks (v)

o 2Z(Agent):

2l==(Dose):

0
%

Fo g (Route):

Xe| % (Disposal Method):

Vv

A= 97 L H=(Infectious potential of Biohazards):

s= — AR Mg 7tsd 5= - &= 48 78

(Animal  to person) (Animal  to Animal)

A2 3 2 Xl =8 | =AM

45 Fol 20| S=0M HiEE 7t .
o = ° °° HiZ= Z Z(Excretion route) :
(Excretion)
7-2. 4= Qe (MESH 2EE FO5ls ER)W) No search
(Bio-safety Level) remarks (v)
BS-1I BS-II BS-III BS-IV

Grade

\Y
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ol L§& (Outline of Animal Study)

o
ol
Mo
ux

HE 20 dsllXl= s LHE0| &30 HAMT| 7|sd) FHAIL.

=% HYUSES 4 =22 L= ZF 00 &3t HM3| 7|=5HuAlR.

HIHZ7IE O[siE = A= &0z MFA|L, 2Ztlt SS=X|, 2 A A0 0jXl= Feo| thish 25N
FHAIR.

2%t g e =TI Vsl FHAR

2%t 2%, 2 MRE TR FHAR

8-1. =AY SA o|dE= M1} (Objective and Expected Results of Animal Study)

Qe M= &4 (Traumatic spinal cord injury, SCI)2 MZ M=ol H|IZFAXQl AtEnt MZW B AHS =
gisto], GoHel 28 W A Vs HOHE RLVLICE sCiol 8H Yl HEES =4, oy, oY AR ¢
22 = JUAFUCL eh=x0Me Ojd of 387272 A= £40] L¥stn, 0] & HUELJI20| &t OtH|2 0[0fF
LICH M= TS HX6H7| ot Chgst A=t AL, SXf SCI 2HXto) Chet X|2= 85 #2let Mg =2
EZ20 oM, 4F Mz d90ILt 7|5 2IES flet 2itAEQl Xz o5 EEoh AFEYLIth & A7
= ol2{et X|& THAE siZSt7| flot €A I Eid o|F HIIeHs| fIg HE Ho|R O|0lF 7|22 Hetet
L|ct.

2 AFE scl Al MME|lE glial scar?t neuronal regenerations AX|THCH= RN Al’%i LICt. Acute SCI
7b SAlSHH QYME= H202, ATP R 7|EF QIXtOf| EFSSt0] 2 dStELICE ofgd ® BHY Ao ol 2F &
dotEl dHMEs S48 30 Aot ZAS 22/6ts glia scarg &S, CHst *f |[EZFQIaE A 27l
2 =2H|sto MY B8-S DHIHELICE SEX|E O] IFYOIA H2022t GABA 52| 240 W EE|l A X0
X ELct et 2 A= H202 scavenger® KDS120252F MAO-B AKX Q1 KDS20102 &30 SoM=
o Mot H3HS &%t TA2EM glia scar HEE AMELICE 0|5 =2 reactive astrogliosisE 2AXSt= O
217 oLt @

=] =
, AW ATHSIR|E RELICHL M2t %2 K2t S T reactive astrocyteE 28 FH2E
2t

transdifferentiation st1, 7|5 3E2S St g T2 EZ0| 5.:,FEIC'+¢ L|C} 8ak ofL ZTZ2EZE9|

AS
"ss d35H7| @l FE HO|R O|OIX| XME| 7|&8 HSoH MUt 2MS T ALt s & 2
M2 ZASE M J|H(EC staining, IHC &)0f =8t ASLICE 131'4 7|1ZQ| ZESHY FMEH2 2D imagel,
HES volumetric analysis?t &7+t &LICE 0| I53t7| /510, Serial optical coherence microscopy 7|
=2 MESHY Injury sized| Tt 3D volumetric analysis2 T CEN =4 3|82 M E HUSHH 24z A
LCh &8k ofL|2t, Spinal window®t cranial windowE A|Z5H0] in vivoOf A InJury7f 3L, reactive

astrocyte?t motor neuron2Z transdifferentiaion Il A2 Al7t M=z stolg #0t oLzt ofof mE
cortical levelO|Al neuroplasticity #2t X A& MU HAHLIZTS AlZ2tstal LTt 0|t Z0|, Ctet
B2 st Ztiste 7|5 2I5S 7IUiste SHSH0 A4 4oz Qg Bhi O] Xzl 7tsdE MAIE
QYL

8-2. s=2d A= % LY FHHY 7|e)

(Schedule and Methods of Animal Study (Describe detail))

49 1)

Spinal cord window (SCW) development
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7|2t 2025'4 3¥~2025 12E: Spinal cord window (SCW) design, 0|4 Ex} 2l 8 =2 EF3}

2% lsoflurane =& ORFA|Z] OpR2A9l & 282 HWSIL T10 spineg AT otCh =Z%E spinal cordE
self-closing forceps=Z 37t UdbotCh 2f8f &8 & F 1 mm BT 220 TRANsCre-DIONE virus
injectionga LI O|= SCWE 0|4

— o

|A8ta, =53t SAEE KDS2010 (10 MPK)It KDS12025 (10 MPK)E oral
administration $HCE (XA 2F:7H 7|12F 49| Q) 23 F, rehabilitation (treadmill 20=, F 53|) XWSICE &
= 043 BMS scoringg ZISICE 105 2, IHC, EC staining, SOCM, OCT imagings & $tCt.

—

Mouse Qg
experiment SCl+vehicle SCl+Drug SCl+Rehab SCl+Drug+KDS
800nm Serial OCM 4 4 4 4
Circular scanning OCT 4 4 4 4
EC/IHC staining 2 2 2 2
Total 10 10 10 10

Y 2
Spinal window and cranial window in vivo Imaging
7|zt 2026'4 1€~ 2026'A 3¥: Spinal cord window % Cranial windowS S%t in vivo @2 0[0|H
2! locomotion (BMS) =%
2026'd 4E~2026'9 5¥: sacrifice £ A& (SOCM, OCT, EC staining, IHC..
_E_ =]

=2
20261 06% ~2027'4 08%: H|O|E| 2M o =2 =Hd

de TSk, window =S TIASHC OEIEX[Z 2% Isoflurane =& OHF =2,
A

o
=
T10 8FE EI| (H7 E2l= Thoracic, Lumbar, cervical &% SO0 2t Heh = & #E X7, Window
£ Me(window &Y HiH

A& 12| SCI modeling

2 window #Z AO|SICH. brain-spinal cord2| bidirectional changeE E& 42,
|ASE 2, cranial window Al&2 F7I2 TotC}

o

spinal cord window&

(B

Mouse ER&
experiment SCl+vehicle SCl+Drug SCl+Rehab SCl+Drug+KDS
Live OCT 2 2 2 2
IVIM (or two photon) 3 3 3 3
total 5 5 5 5

WindowE &2 = 1.5%2| isoflurane S2 OHFE 3
1-1. Transdifferentiation Y& E& 42 IVIM
I 2MStE GFP signal 29l & =%, Of 24A|ZF OKCH imaging OIS, Axonal regeneration®f|
AlZto] ZEls A2 TEHE A2, imaging interval HEE 7ted =3,
-

tH 2| Imaging &HIE 0|8310] Injury 2|5 Fae A

=2 2 photon microscopy2 Neurogenin27t L& E| S

1-2. Injury recoveryE H& 4% &9 A=, 24h 41t 2, 0 F 12| OCT imaginge &g o7.

ES¥e:|
o= = O
O|Z0f&= 7HQl HO|X| LHOA Zat 2HEt
7|2t 2026'F 9¥~2027'd 2¥: S MEHF HE 9 2|H|H

_10_



