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Plasmacytoid Dendritic Cell2| SMASIAK| 7|H #H Hepatic Exosome O§7H TLR32|
StUistn | Z|KHE jchoi75@hanyang.ac.kr stmatsty|&d | HEY wieong@kaist.ac.kr
M2thiste | MAZ  snumouse@snu.ac.kr

- (Q)O]) CHAIM|ZE L 2lT 8 OfL|2t X IMMEEE SUASH| 526 HelE salicty, 1 YR +XIAA
Plasmacytoid Dendritic Cell (pDC)2 SUMASIE AXMGIT UCHE ARE 7E T, Yut HAZ |of] T2
pDC7t o= oot UCH 0|S0| HAUS S X Hol= ETFE T

MZ2 LGS 78

- (2lo]) ZHeRS T SRS HEZ Sh= IL-172] =7 LTI v T MEIt 2 2H|EHE Hiien, o|uy
TN TLR37| &48E ZHM|ZL0l A 2H|Sh= Exosomelt 252 o104 y& T MIZL| IL-172] 2HIE FT

fof ZnPEOR ZHIRAIE MBIAITIE XS EIEE 7Y

I
4
o
rrrir re

d
>
N
Ol
=}
oY
on
0F
rE
njo
12
>
o
il
[e][}

- (EEX) S| X227t gle ZHdREte] XIZE ffeh TLR37E ME22 RIZEACE MAIZH =[x, ol
- (BEL) HORE SE2 018610 S0 dxth= X1 MZo| SUHs ANV ISS 2 HEe Aoz LMIZ0IM 28| =l= Exosome0| S22t HetS shs A= #HE(0] 0o et X|=A| ZHEof 27| 7|

9O AAMMES 0185t M2 Mool 2 7|0i2 & o= 7|k

>\l

Graphical Abstract

Healthy Damaged Exosomes
e hepatocytes hepatocytes with unknown
AR S ipim a%¢  TLR3Jigands IL-17A, CCL20
A Injuy @S vaa-=. @020 - S~ oo
Intima a .n njury ..‘#q._ > TLR3-dependent
‘o e N m:.. 4" i IL-1B, IL-23
ol o °
o %8 TLR3-independent
TLR3 activation Robust IL-17A
production

, peogsyr Exosome—mediated activation of tol-like receptor 3 in stellate cells stimulates interleukin—17 production
Es > by y& T cells in liver fibrosis, Hepatology, Vol.64(2), 616—31, 2016.
Bl . 0%
g 2 Dad 0% .
ERL w © O & 8- 0
0 W Cholesterol Monocyte Macf‘:ﬁ\aga Faam/oell I;I‘,a,mm;,an?'c%'f Ro%u'!:hory Pa'#%%ﬁ"icnsndrilic cell

Indoleamine 2,3—dioxygenase—expressing aortic plasmacytoid dendritic cells protect against
atherosclerosis by Induction of regulatory T Cells, Cell Metab, Vol.23(5), 852—66, 2016.
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Axon-TRAP-RiboTag  superior IP of

colliculus -~ Y ribosome
‘ -mRNAs

@ mRNA sequencing

RN  LITE L1 Retina-specific RGC axons In vivo axonal

NN RN ribosome tagging translatome
GCCACAGCGUGGUGGUACCU
51
CpfT Axonal translatome
6 v 8 Growing
* * ‘ :
300 bp — & Alternative splicing _— Axon elongation
200 bp — - — ~ “ Agarose gel in soma
150 bp — - electrophoresis
Branching,
Pruning,
Synaptogenesis
: PAGE
300 bp— =
19982
B mRNAs with : Syna_ptl_c
sequence motifs :gﬁtfssgi
Generation of knockout mice by Cpf1—mediated gene targeting, Nat Biotechnol, Vol.34(8), 808—10, 2016. it sl N

Dynamic axonal translation in developing and mature visual circuits, Cell, Vol,166, 181—192, 2016.
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Sex hormones establish a reserve pool of adult muscle stem cells, Nat Cell Biol, Vol.8(9), 930—940, 2016.

SESN2/sestrin2 suppresses sepsis by inducing mitophagy and inhibiting NLRP3 activation in
macrophages, Autophagy, Vol.12(8), 1272—1291, 2016.
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Yoon—Jung Kim et al, STEP signaling pathway mediates psychomotor stimulation and morphine withdrawal symptoms,
but not for reward, analgesia and tolerance, Exp Mol Med, Vol.48, 212, 1-10, 2016.

Min—Young Lee et al, iRhoms; Its Functions and Essential Roles, Biomol Ther, Vol.24(2), 109—114, 2016.

- OIIAY | 7HRICHS!
Young Hoon Sung et al, PIERCET1 is critical for specification of left—right asymmetry in mice, Sci Rep, Vol.6,
27932, 2016.
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Ji—In Bang et al, Prediction of neoadjuvant radiation chemotherapy response and survival using

pretreatment [(18)FIFDG PET/CT scans in locally advanced rectal cancer, Eur J Nucl Med Mol Imaging,
Vol.43(3) 422—-431, 2016.
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Yong—In kim et al, Meta—markers for the differential diagnosis of lung cancer and lung disease, J Proteomics,
epub43(3), 36-43, 2016.

Hyun Kyung Chang et al, Inducible HGF—secreting human umbilical cord blood—derived MSCs produced via
TALEN-mediated genome editing promoted angiogenesis, Mol Ther, epub, 2016.
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Hee—Jae Kim et al, Resistance training inhibits the elevation of skeletal muscle derived—BDNF  level expression concomitant
with improvement of muscle strength in zucker diabetic rat, J Exerc Nutriion Biochem, Vol.19(4), 281288, 2015,

Jun Seok Son et al, Effects of high—speed elastic band training on physical fitness and muscle function in rural
community—dwelling elderly: a single—blinded randomized controlled trial, Kor J Health Promot, \ol.15(4), 254—261, 2015.

Hee—Jae Kim et al, Practical application of resistance exercise for prevention of sarcopenia, J Strength Cond Res,
Vol.19(4), 205—217, 2015.

Su Han Cho et al, In vivo rodent models of skeletal muscle adaptation to decreased use, Endocrinol Metab (Seoul),
Vol.31(1), 31=37, 2015,

Ye Ran Yoon et al, Melanocortin 4 receptor and dopamine D2 receptor expression in brain areas Involved in food
Intake, Endocrinol Metab (Seoul), 576—583, 2015,
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Yun—Hee Lee et al, Adipogenic role of alternatively activated macrophages in —adrenergic remodeling of white
adipose tissue, Am J Physiol Regul Integr Comp Physiol, 55—65, 2016.

Jea Hoon Shin et al, AHNAK deficiency promotes browning and lipolysis in mice via increased responsiveness to 3
—adrenergic signalling, Sci Rep, Vol.6, 23426, 2016.

Jong Kyu Woo et al, Ninjurin1 inhibits colitis—mediated colon cancer development and growth by suppression of
macrophage infiltration through repression of FAK signaling, Oncotarget, Vol.7(20), 29592—29604, 2016.

Tae jin Yun et al, Indoleamine 2,3—dioxygenase—expressing aortic plasmacytoid dendritic cells protect against
atherosclerosis by Induction of regulatory T Cells, Cell Metab, Vol.23(5), 852—66, 2016.
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Jun Seok Son et al, Effect of resistance ladder training on SPARC expression in skeletal muscle of hindlimb
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Hyun Jung Kwon et al, The contribution of arachidonate 15—lipoxygenase in tissue macrophages to adipose tissue
remodeling, Cell Death Dis, Vol.7(6), 2285, 2016,

Min—ji Kim et al, SESN2/sestrin2 suppresses sepsis by inducing mitophagy and inhibiting NLRP3 activation in
macrophages, Autophagy, Vol.12(8), 1272—1291, 2016.
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Mee—Sup Yoon et al, The role of amino acid—induced mammalian target of rapamycin complex 1(mTORC1) signaling
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B GEM H|Z} @ 752

Gk OFRAE(RHIXIY) LR HY el BR7|2t

1 Mst1 KO KAIST

2 Mst2 KO KAIST

3 Sav1 floxed KO KAIST

4 Rassf2 KO KAIST

5 Lats2 floxed KO KAIST

6 Tpht KO KAIST

7 Tph1 Kl KAIST

8 MIP—Cre TG KAIST

9 TRE=Tph1 TG KAIST
10 TRE—Prmt1 TG KAIST

1 Dhrs1 cKO(Cas9) M20HHEH
12 Lypd8 cKO(Cas9) MSOHIEA
13 RasGef1b cKO(Cas9) AMSOHHH
14 Trp53 cKO(Cpf1) ASOHHH
15 Prkdc cKO(Cpf1) MSOHIEA
16 Sclt1 KO S=, SMITH
17 Pax7—mCherry—CreERT?2 TG PN

18 Defab—mCherry—CreERT2 TG MEM

19 Angpti1 cKO(tm1a) o224
20 Arhgap6 cKO(tm1a) o= 2
21 Cited? cKO(tm1a) o= 24l
22 E2f3 cKO(tm1a) o224
23 E2f8 cKO(tm1a) o2
24 Erap1 cKO(tm1a) O=2%H
25 Nfkbie cKO(tm1a) of=27H
26 Spry4 cKO(tm1a) oF2H
27 Ssfa2 cKO(tm1a) o= 24
28 Tmem175 cKO(tm1a) o2
29 Tmem41b cKO(tm1a) SN
30 Tmem72 cKO(tm1a) =]
31 Tmem86a cKO(tm1a) o= 2%
32 Rnf20 cKO(tm1a) o224
33 Aimp2 cKO(tm1a) KRIBB
34 Mtbp cKO(tm1a) KRIBB
35 Pon3 cKO(tm1a) KRIBB
36 m1.4—hpit1 TG Or=27H
37 CAGGS—SBP1 TG oz 24
38 TRIPZ—mouse SBP1 TG o= 23
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HH OFRAE(RXIXIY) TR} H el BRI
39 pPCAG-MB—eGFP TG o=24
40 pPMHC—MB-mCherry TG o= 24
41 Apobec3 cKO(tm1a) =AM
a2 Mtdh cKO(tm1a) = UME
43 Phi7 cKO(tm1a) = QUMIE
44 Peli3 cKO(tm1a) ZEIMIE
45 AMPK Kl = AIE]
46 NFkB KI UM
47 Cidea Kl oM
48 Fof21 Kl = UMIE
49 Dapk3 cKO(tm1a) o AMIE
50 Gprcha cKO(tm1a) = MIE]
51 Hdac7 cKO(tm1a) = I
52 Ppp1r3b cKO(tm1a) = MIE]
53 Sars?2 cKO(tm1a) = EMIE
54 Nsg? cKO(tm1a) = I
55 Smek 1 cKO(tm1a) =AM
56 Chchd4 cKO(tm1a) = EAME
57 Tmx3 cKO(tm1a) =AM
58 Tars? cKO(tm1a) = UMIE
59 Farsb cKO(tm1a) oM
60 Ubxnd cKO(tm1a) =M
61 Ttyh2 cKO(tm1a) I
62 Sh3bgrl2 cKO(tm1a) =AM
63 Zfp39 cKO(tm1a) T UMIE
64 Ztp746 cKO(tm1a) =Z2IoMIE]
65 Mreg cKO(tm1a) oM
66 Smu1 cKO(tm1a) o AMIE
67 Cyb5b cKO(tm1a) ZEIIMIE
68 Abat cKO(tm1a) oM
69 Glyat cKO(tm1a) =AM
70 Edem? cKO(tm1a) = UME
71 Edem3 cKO(tm1a) oM
72 Sic25a18 cKO(tm1a) = I
73 Rip4 cKO(tm1a) = UME
74 Tmem87a cKO(tm1a) =AM
75 GOT2 cKO(tm1a) =AM
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"
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Hitachi 7020 (Hitachi, Japan)
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Optimal Imaging System
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Inner Ear Morphology
+ Paint-fill Injection

Hair Cell Morphology

+ Histology (H&E Staining)
+ Immunofluorescence

+ Electron Microscope (SEM/TEM)
Hair Cell Survival and Proliferation

« TUNEL & EdU Assay

Gene Expression Pattern
+ In Situ Hybridization

Middle Ear Morphology Acoustic Startle
+ In Situ Hybridization Response
+ Histology * Pre-pulse Inhibition

Neural Tube Lung Kidney Kidney
Skeletal Digestive Heart Lung
System System

Skeletal Digestive
Facial System System
Heart Facial
Heart

Skeletal System
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Preference &

Avoidance Test
« Odor Behavior Test

m@ E145 gE175~185 ))) 10 Weeks 12 Weeks 14 Weeks

Hearing Phenotype
« ABR
« DPOAE

Outer Ear Morphology
» Pinna(Outer Ear)

Otoscopy
+ Auditory Canal
« Tympanic Membrane
Challenged Hearing
Phenotype

* Noise-induced / Drug-
induced Hearing Loss

KMPC Introduction

Trend ‘ Performance

Retina, Optic Disc, Blood Vessel Shape
+ Fundus Biomicroscopy

Cellular Morphology
* Histology
* Immunostaining

Comea/Retina Morphology,Depth,
ornea/Retina Morphology,Dep * SEM/TEM

Nuclear Layer

+ OCT
Olfactory Bulb, Olfactory Epithelium,
Dark/Light Response, A&B Wave Peak, " FMRI
Response Time Olfactory Nerve
* ERG « EOG
Visual Acuity Histology
» Optomotry « Immunostaining SEM, TEM, H&E

Age-related Olfaction Defects

Age-related Vision Defects

Age-related Hearing Loss

15 Weeks IAVELS )))) 6-12 Months

Auditory Phenotype

Vision Phenotype

Olfactory Phenotype

Ciliopathy Phenotype
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Trend ‘ Performance

KMPC Introduction
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Outer Eye
Morphology/ OFRA QOHEt Zist ZIAL THat FSISZAAL Inner Ear LHO| 2l SOt 1M HQIES LHO|of] =Rioto]
Fundus (Retina Shape, Optic Disc, Blood Vessel Shape) Eundus Unit Morphology LHO|S| 3xHAA AEHE =f2!
Vision Basic Bio-microscopy (Phoenix, USA)
Phenotype ZiaF AXF DOiOro| CHEF5Ia B
ocT 2B, A, del BSEAE 24 SZTED} IRHHAE MES HRE FA510]
Ocular Coherence (Cornea Morphology, Retina Morphology ' LHo]o] EXIBHA] Lz HA
Tomography Depth, Inner/Outer Nuclear Layer) OCT Unit
(Phoenix, USA)
y oo MZEQF MAIZ Eof ExHSI=
ERG ofei Ei7lo] 4 X120l viSstot MAels THE X g . e o o1 »
! Hair Cell =T HMEO| /RIS
Electro- AlZt2XM (Dark/Light Response, A Wave Peak, § o - -
- , Morphology Immunofluorescence 7|ES Saf . .
Retinography B Wave Peak, Response Time) ERG ChR RS{TS0|Ao 2 50| Zeiss LSM Confocal Microscope
Vision Functional (Phoenix, USA) |'-n-|:oo°._|:|| do=z =9l (Zeiss, Germany)
Phenotype - EIVS ing) x0T}
- . = canning) XAt i
OFRA A2 =3 ZAt (Spatial Frequency| 2 S i 4:L 2= ﬁ; EL_
Optomotry Dj2A0| SHEHIS Zx) F1{Transmission)EXIA0|AS 018504 i
(Cerebralmechanics, USA) JEOL SEM & TEM (JEOL, USA)
57} X122 E5t OIRAQ| SIS ZA} OIRAT . . _ e seey
Olfactory et o= : |;°° - L kP2 Hair Cell Survival FEMEL| MES(Survival)zt LEE
. 210{5t= OdorantE 0|88t Avoidance Test, L Do e o g &
Behavior Test L - n & Proliferation ZAl5(Proliferation)g 241
Olfactor MZ3H= OdorantE 0|23t Preference Test Smart 3.0
. y (Harvard Pan Lab, USA)
Basic = )
Phenotype MnCI2Z F510 Olfactory Bulb2| 7[5H &4 ™ Ear Morphology
fMRI HEE MRIZ 27 |S0]| Chet SAlGHE B ; Vj . Gene =1 o|=| =
, o B ESES = ﬁ, and Histopatholo . LHO| =Rl A EX STIXIS] mRNA 28 x| &l ;
Functional MRI (Offactory Bulb Size, Olfactory Epithelium, P 9 Expression - o = ity b "b d ,
Glomerular Cell Layer, Mitral Cell Layer, Olfactory Cortex) Bruker(Bruker, Germany) n >itu fybricization
EOG Mouse Olfactory Epithelium(ZZH&T|HZE)0| -
Electro- M X=2 22 0 Llich=s 2 TS 26t SO[oflAf Bt RTRt| el #IX| 24
Olfactory Olfactogram 22t A7 Is2 A REHIRIRS Middle Ear In Situ Hybridization
Functional Morphology
Phenotype _ o S o _ - -
Histolo eyt il 8 e es 2 n Z0/o] T MBS HSE AMoI0] ZE3HK| X Fol
9 Immunofluorescence, SEM, TEM, H&E H&E Staining
e oj240) 4R 9lo| &ef 29 - .
Morphology
Digital Camera
2|0|AZ 0IZst0] ntRAL| 20| 04 &A1 )
Otoscopy
XV3 Mini Endoscopic System
° =
OFPA 11819 F 0fF =2 (Chammed, Korea)
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ABR
Auditory
Brainstem
Hearing Response
Phenotype DPOAE
Distortion Product

Otoacoustic
Emissions

PPI
Pre-pulse
Inhibition

Acoustic Startle
Response

Noise-induced
Hearing Loss

Challenged
Hearing
Phenotype

Drug-induced
Hearing Loss

Age-related
Hearing Loss
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RZ6: TDT Auditory Processor
(TUCKER-DAVIS Tech, USA)

n

RZ6: TDT Auditory Processor
(TUCKER-DAVIS Tech, USA)

Startle Response
(TSE System, Germany)

Noise Induce Speaker
(SL Med, Korea)

RZ6: TDT Auditory Processor
(TUCKER-DAVIS Tech, USA)

RZ6: TDT Auditory Processor
(TUCKER-DAVIS Tech, USA)

Nervous System
Phenotype

Skeleton System
Phenotype

Circulatory
System
Phenotype
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Gross
Morphology

Neural
Patterning

Cilia Analysis

Gross
Morphology

Histology

Cilia Analysis

Gross
Morphology

Histology

Cilia Analysis

KMPC Introduction Trend
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2 Gross Morphology &241 3

MBI MBME Esprt MEs| Lot J=X|
£ 03] 7}X| AlZMZ Ot7(Shh, Notocord; FoxA2,
Floor Plate; HB9, Motor Neuron; NKX2.2, Inter-

neuron)s 02510 HHEXRX|HMHO = 2A

e =l =

HHOt A4 14 5(E14.5)0f SZA A
04 R el EA(Digit Number)

HHoF 244 17.5 = 18.501 =247 Jd ol

0
Alizarin Red & Alcian Blue SAliHoz BA
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2 /|

CCRK*" CCRK*

R

Steromicroscope
(Leica, Germany)

CCRK*- CCRK™

Confocal Microscope
(Nikon, Japan)

CCRK** CCRK™

Confocal Microscope
(Nikon, Japan)

CCRK** CCRK™

Steromicroscope
(Leica, Germany)

CCRK"* CCRK™"

L.

Alizarin Red &
Alcian Blue

Limb 244 %=7|(E10.5) Limb Budoi|lA] A=A 04

CCRK** CCRK™

Confocal Microscope
(Nikon, Japan)

H{o} A 18 5(E18.5)0f A& M

o O
Gross Morphology &41 +~&

o

0|

CCRK** CCRK"
-

"

Steromicroscope
(Leica, Germany)

ME UM x7|(E12.5)2 Z7I(E18.5)
o 2% ZHHol|lM H&E, IHC

CORK** CCRK*

3 4
Confocal Microscope
(Nikon, Japan)

i\

fol

HEHO| 2E5H= HHoFEY

=

CCRK** CCRK™

Confocal Microscope

(Nikon, Japan)
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Gross
Morphology
Digestive System Histology
Phenotype
Cilia Analysis
Gross
Morphology
Respiratory
System Histology
Phenotype
Cilia Analysis
Gross
Morphology
Craniofacial
System Histology
Phenotype
Cilia Analysis
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toF 248 12,5, 18,504 Asteio| Zo|, 57 S
SHehar) 2

HHOF 24l 12.5, 18.5011Af Azket 24l S0|1H #X|
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SHIE 083 LA Fof U ! EA(HSE, IHC)

HHOF A4 18.5(E18.5)01l HIE7| &AM
Gross Morphology 244 434

m2y £7|(E12.5)2 27(E18.5) HEZ]
ZHol|lM H&E, IHC

7| SHAOIA BI2SY arspet
2= Mz Ma BN |y A

HHOF &4l 18.52] Hijo} 2FFH 01| A
=(Eye)zt El55(Palate)| FEHSIA 2A

O} 1A 12.5, 18,501A] QBiE: HAY So0|x FX|
SAIS 0123t 2 Foj W FZ| EA(HSE, IHC)
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’!'.-oﬁp I 4 wg
Confocal Microscope
(Nikon, Japan)

Vimentin/Arl13b/DAPI
ich g

ConfocalMicroscope
(Nikon, Japan)

CRK CCRK "

Steromicroscope
(Leica, Germany)

CCRK** CCRK:

Confocal Mrcope
(Nikon, Japan)

Confocal Microscope
(Nikon, Japan)

Steromicroscope
(Leica, Germany)

CCRK** CCRK*

Confocal Microscope
(Nikon, Japan)

o
[
2
5
[:%

Confocal Microscope
(Nikon, Japan)

al

Urinary System
Phenotype

Ciliary

Ultrastructure
Phenotype

2 ofztoj

Histology

Cilia Analysis

Transition
Zone/
Basal Body
Analysis

Subdistal
Appendage
Analysis

Distal
Appendage
Analysis

KMPC Introduction Trend
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bHOt 2t4d 18.5(E18.5)01 Al Cyst &4

AE| 24 23(HEE)

AIE 27| L8(E18.5)00 4 A
CERTRINEY

==}

IES It

H{OF ! H{ ¥t ZEIM|ZZOIA 29| Transition
Zone(pTctex1, MKS1, Tctn1),
Basal Body(Gamma—tubulin, CP110) 24(IHC)

HiOt ! it REIM|ZOA A22| Subdistal
Appendage(Cep19, ODF2) £A4(IHC)

Hio} 3 H{ kSt ZEINZOIA H=29| Distal
Appendage(Cep83, 89, 164) EA(IHC)

‘ Performance

Steromicroscope
(Leica, Germany)

Confocal Microscope
(Nikon, Japan)

Confocal Microscope
(Nikon, Japan)

Confocal Microscope
(Nikon, Japan)

Confocal Microscope
(Nikon, Japan)
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MSC
Condensation

24 mjo|zafl

Endochondral
Ossification

Intramembraous
Ossification

Bone
Mineralization

Vessel Invasion

Whnt, Tgfp, BMP Signaling

Pipeline 1: Bone Growth

Cell
Viability
Bone Shaping
Cell
Differentiation

ExtraCellular

Matrix Formation )
Bone Modeling

Ossification
Center Formation

Korea Mouse Phenotyping Center

Bone Morphology

Bone Strength

Bone Length

Bone
Mineralization

MAPK/ERK, BMP Signaling

Trap Staining

Pit Assay

Dynamic Bone
Histomorphometry

Von Kossa
Staining

KMPC Introduction

Trend

Pipeline 2: Bone Remodeling

CTX
Micro-CT
Trap
Bone
Remodeling Blood
: Alp
Dynamic Bone
Histomorphomety
Osteocalcin

MAPK/ERK, BMP Signaling

> Osteoclast

Osteoblast

Pipeline 3: Ectopic Calcification

Vascular Calcification

Kidney Calcification

Lung Calcification

Von Kossa Staining
Alizarin Red Staining

‘ Performance

Osteoclast
Proliferation

Osteoclast
Differentiation

Osteoclast
Proliferation

Osteoblast
Differentiation

Serum Calcium, Phosphate

TEM,SEM

Osteogenic Marker Expression
Osteogenetic Differentiation

BMP Signaling Pathway

Pipeline 4: Degeneration Disease

Osteoarthritis

Subchondral Bone Remodeling

Micro-CT Analysis
Osteoclast Activity
MSC Activity
Vessel Invasion
Osteophytes Formation
Tgfp Signaling Pathway
BMP Signaling Pathway

Articular Cartilage Degeneration

X-ray

Chondrocytes Viability
ExtraCellular Matrix Integrity
Chondrocytes Marker
Tgfp Signaling Pathway
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H&E, Trap, Von Kossa, IHC %3

Leica-Microtome

Histology
t A MHE! 2HEF
Skeletal Analysis (Whole Skeletal Staining — Alizarin Red and
Alcian Blue)
. HHEIS, &%, FIHS0IM
Micro-CT BMD, BV/TV, Tb.Th, Tb.N, TbSp &%

Bone Growth and

Remodeling
Phenotype i
P Bone Forming Rate, Mineral Apposition Rate

metry

AIP, Osteocalcin, CTX, Sclerostin, Calcium,

Serum Analysis Phosphate &%

Qelleygem (o ExtraCellular Collagen Fiber Analysis

Formation
Vitamin D
Induced Vascular E[gld ZTUEA ATZE st 22 S
Calcification HEAZT A=
Model
Calcium M5t HE 24
Deposition Alizarin Red gM § Z2otx 2M
Craniofacial
SEM Analysis SHMS|et R S FEt LIRTE HEE

System
Phenotype

g
(0
s
1=

Serum Analysis

Alghet L 2erge

Osteogenic

%

Leica-stand Microscope

=M A3l3t R &

Tecan Sunrise

5.

Polarizing Microscope

‘Vascular calcification Mouse model

Vitamin D Induced
Vascular Calcification

Frontics/AIS 2100

E L

Tecan Sunrise

Differentiation Alp, Alizarin Red, Von Kossa
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Osteoarthritis
Model

Osteoarthritis
Progression

Bone Growth and ¢ 4 ondral Bone
Remodeling Remodelin
Phenotype °

Articular Cartilage

Integrity

Vessel Invasion
Analysis

Trend ‘ Performance

KMPC Introduction

Sl3ty ZEEe] oi7E 9
HEAST A=
| —
Micro—CT AE,
SkyScan

of | ME 2N E r
3 |
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S 3 MMP139] 55 24
Tecan Sunrise
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oZsAe Hald B mol=ael

2 mjajo|E He A i /EH|

Pipeline 1: . A7/ 2t OrRA R-Q/QISM 2 24 R
Developmental Ph icTi Cross-sectional & o 4 So;mol om0l S71, 284S Ci
evelopmen enotype I. Macroscopic Tissue-Level Area Analysis i ES 2 SEur =
M) E= MZE 37| 52 X510 EAM Morphometric Software
(INS Industry, Seoul, Korea)
Tamoxifen (i.p) Analysis Muscle Fiber Type  2HAA|7|2)/Zst OIRA ZEQ|/QIQIM 2 &4 R -
IUW t t t e Analysis % OIPAC| 2200 ZHK 57 U Bish A | Zes Obsener iolmager 2
-5(d) E16.5 E18.5 New born Histology & Histopathology
Cross-sectional Area %AOHA|7|9|/§§.;} Dl’—?—A E%’QV?_L?—PE! E_ _).l_\_é)l. 'I?I'E . l Fusion SOLO
Muscle Fiber Type Molecular - o o o2 (VILBER, France)
Molecular Analysi i ] = O0rRA9| Z=0lA RNALt Proteing F&5t04
ysis (RNA, Protein) AnaIyS|s =
E-XPH?_' Axoﬂkl —E—ﬁ' 3 Rotor-Gene Q
- . QIAGEN, Germany)
Pipeline 2:
Disease Phenotype SAAJ7|O)/ZIE DA SHol/ololN 3 &) S -
FACS Analysis = OiRA 282 §3f01 QEto2= morst 4= gi=,
EXN AxE | U= MZO| Mt HIES EAM BD FACS Cantol, Il/Calibur
Tamoxifen (i.p) Analysis II. Microstructural Cell-Level (BD Bioscience, USA)
IJHH J I t S HEAHA|7|O) /ISt DFSA HEIO|/O19K T AAF O
-5(d) Symptom onset Sgrtin = 0FRA Z=50{ ZXfsk= Single Cell, Progenitor
Developmental/ 9 % Stem Cells2 £& Antibody Staining & £2| (ng_FACS AriaLIJIISA)
. loscience,
FACS Analysis Disease/ =
e el soaon Regenerative Satellite cell | ZUAPIGUEE nioA Rulol/oIgiy 3 &4 R S
T , fia enotype atellite Ce P . - ﬂ
Plpellne 3: Satellite Cell Kinetic Analysis Kinetic AnaIySiS < Dl"r— ETTOHA'I EI°|' Satellite Cell2 K|67, b
Regenerative Phenotype Primary Cell Culture BrdU Staining= Sall Cell Kinetics 241 Zeiss Ob;er\{(er ﬁxio Imager A2
Single Myofiber Isolation (Zeiss, Oberkochen, Germany)
Myonuclei Number Analysis SEAA| (O] /8t DfS Jol/0loiE 2 A © o
o ~ ; _ Al7]0)/2l5t DIRA DHIo|/0I9M 2 &M Q5
1.2% BaCIzanury Analysis Myofiber Elevo.Culture . Primary Cell & OOA ;-_ ;‘ i ==/ O n_o S T ’
7| | | Molecular Analysis (RNA, Protein) Culture 0FRA ZF0A 22[8t Satellite CellS Growth/
Differentiation Condition0flA Culturestod &A1 FORMA STERI-CYCLE CO2
I | | | Incubator (Thermo Scientific, USA)
7 14 30 60 (d)
. L SOl s DA REOl/OIIN 2 A4 S5 5 <
Single Myofiber S oI ClolMo= o Col g AS —
Isolation Dl"l‘— ETTO‘"A-I C=2oT= |_E-|°|'O:| C=2 oot =
I Eo|Moz EAM Carl Zeiss Stemi XXXX
(BD Bioscience, USA)
. o SAD|o)/E fRA BHO/ISIN 2 AN T 3
Myofiber Ex Vivo oA 90 M EloIMO= Hals = xq \
@t OIRA 220N HUMFE 22/otK Ex VivoE EF
= Condition E== £3 TreatmentA] Culturedto] 24 FORMA STERI-CYCLE CO2
'E‘ﬂ “-l'EI'ulE'I 7 H-?- 'E')S! t:':“ﬂ/ Jgt” = 7° 1 oft =4 Incubator (Thermo Scientific, USA)
M Al7|9)/2iet OrRA THO|/QIIN 2 &4 R Mononuclei Cell A7 |o)/2et ORA RRIOI/QISM 2 24 RE S
Morphology 5 OI2A 29 7|0 2y 7x U EHE o - Analysis OIRA 220N B MRE 22[6t¢ -
Developmental/ HH HR0IM Zetio] o~ 2 3l H3IE 2 A
Disease/ -
Regenerative SEAIA[7 |0 /B DR A RO)/0ISN 2 At .
Phenotype Histol T T I 7|20 RASA 2MS 7| ol
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Oil Red O, Sirius, and IHC Staining & <& (Zeiss, Oberkochen, Germany)
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S. Korean Scientists See Progress on Mouse Gene Technology(Z2|0}5{|EE)

Since a project to determine the
sequence of chemical units in human
genetic material was launched under the
name of the Human Genome Project in
2000, many scientists around the world
have tried to decode the mysteries of
the human genome. At the center of
this endeavor is the mouse phenotypic
analysis, a method that takes advantages
of the fact that mice and humans share
virtually the same set of genes. South
Korean scientists are part of such efforts.
The nation's attempt to develop such
a center only began in 2013 when
the Korea Mouse Phenotyping Center
was established. The initiative was
enacted as calls to do so by scientists
and researchers were answered by
the Ministry of Science , ICT and Future
Planning. And the joint efforts seem to
have already borne some fruit. According

to the KMPC on Monday, two research
projects on mouse phenotypic analysis
by South Korean scientists have been
published so far in 2016. In June, a
research paper by a team of professors
from the Asan Institute for Li fe Sciences
under Seoul Asan Medical Center was
published in the Nature Biotechnology
journal, showing research findings on the
production of mutant mice using a next—
generation genome editing tool called
Cpf1. The most recent paper appeared
in Nature Cell Biology. a scientific journal
focusing on cells, in its September edition,
A team of life science professors from
Seoul National University discovered that
sex hormones establish a reserve pool
of adult muscle stem cells, also using
genetically engineered mice “These
findings are very meaningful not only
because they are the first—ever findings in

Biology to Translational Medicil

rea | IMPC o emoer KFIPC s

related topics but also it shows the
potential of South Korea's science in
phenotyping analysis, " Seong Je—kyung,
director of KMPC, told The Korea Herald
on Monday.

South Korea has lagged behind the US
and the European Union in mutant mouse
production and phenotypic analysis.
Those countries formed the International
Mouse Phenotyping Consortium in 2011,
to which KMPC became a member in
2013. Most South Korean researchers
have relied on imported genetically
engineered mice due to patent issues
and lack of technology or faciliies. “With
these recent achievement, South Korea
has become a global player and we will
see more accomplishments in the near
future, " Seong said.

2016.9.12
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m SAIHE|S S5 AfelTt 21 m SlQIRET} £ U i
#2015 S EXIMN|ZLZSIS| OIRARTAZ R HZX|H ® Ewha-JAX 38 MEX|A
=t 2015.12.10 =2} : 2016.3.29-30
SHUE : tiH AX| L AT ATHX], MOP Flyer BiZ A} Renata Stripecke (Hannover Medical School, Germany), Li-Chin Yao (The Jackson Laboratory, USA)
LI : "Humanization of immuondeficient mice and their use in immuno-oncology studies”
B SIEAISIEE4-0|ALS| X|5XF FORUM “Improving Human Adaptive Responses in Humanized Mice with Modified Dendritic Cells”
=t 201634
SHLHE : Hi AX| L AFHE ATHX|, MOP Flyer H{= m MSISIEXMHEESES]| International Conference 2016
=2ut: 2016.5.18
m A|16X} =Tt [sle| Z2H| QYA ZAStar S HAL : Doris Wu (NIH, USA)
=} 2016.3.28-29 LI : "The making of an inner ear”

SHLYE : AT AJHX|, MOP Flyer HYZ
u KCLAM—-AAALAC 2016 Conference

m 0|S}0{CH—JAX B AZX|Y Humanized Mice and Patient Derived Xenografts (PDX) in Individualized Medicine =ut : 2016.6.2—-3
=it 2016.3.29-30 HAL : Montip Gettaayacamin (AAALAC International, Taiwan), Leslie Retnam (BRC, Singapore),
SHLHE : i MAX| 2 AFHEH ATHX], MOP Flyer HHZ LHL : "Overview of AAALAC International Accreditation in Asia Pacific"

"AAALAC International Finding and Expectations on Veterinary Care"
m MoISHEXIMESHS| International Conference 2016
=t 1 2016.5.18-20

S N\ \ #2016 St HASEtS| IHEE g LHE W KMPC Review
EEUE : Hild 2X| X MOP Flyer, B3I MH|A QHHE HIE, SEFA 2H X HEXRALOME

=Nt : 2016.8.24-25
A} : Shigeharu Wakana(Riken BRC, Japan), Leo Wang(NLAC/NARL, Taiwan), Xiang Gao(MARC, China)

m KCLAM-AAALAC 2016 Contference LHZ : "New animal models and different animal models"

=t : 2016.6.3

= } ~ "Principle of mouse phenotyping”
SELHE : Hil] AX| % MOP Flyer, o1& MH|A QHLHE HHZE, MATH SE SS M

“The generation and archiving of GM rodents for research in Taiwan"

n SIS R SHS] K283l AolBhE]
=W 2016.6.25-27

EEUE : i HX| & MOP Flyer, 284 MH|A QLHE HiZE, AZ AL AR

12016 SAZEXMZY=StS| DILARTMZED} =X UE A KMPC Review
= : 2016.9.29
HA} : Mark Moore(IMPC, USA), Colin Fletcher(NIH, USA), Radislav Sedlacek(IMG, Czech), Lauryl Nutter(TCP, Canada)
LI : "Progress and Prospects for the NIH Knockout Mouse Phenotyping Project”
“Simultaneous Inactivation of KIk5 and KIk7 Rescues Lethal Phenotype of Netherton Syndrome Mouse Model”
“Using Cas9 for High-throughput Production of Knockout Mice in the IMPC"

12016 St AASEsts| ZAlet=ris]
=N} 1 2016.8.24-25
EHLHE : v AX| L MOP Flyer, 318! MH|A QHHR HHZE

= 2016 KMPC CHA[R!EHD|E! 2! KMPC Review
=1t 2016.11.18
A} : Jan Rozman(GMC, Germany), Karen Svenson(JAX, USA)
LI : "High-throughput discovery of novel metabolic phenotypes”

2016 et=AtM 2= te| DFRARMEMED HZX|Y
=t 2016.9.29
SHUE : Hid AX[] % MOP Flyer, 13 AH|A QHLHE H{ZZ

n SIS EXMEAESS] 2016 BAEHEE] "Phenotyping of mice for disease model development: JAX platforms"

=t 2016.10.12

EHLHE : Hi] AX| & MOP Flyer, ESS MH|A CHHZ HYE

MO
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® 2015 PR EXMZYESIS| OIRARTAE D} =X
=t 2015.12.10
LHE : "Advanced mouse model&analysis"
- Lineage Tracing of Adipocyte Progenitors in Adult Mice(0&3], HACH)
- mGLUR5 is a receptor for resilience(Z&=, HAICH)
» Genetics of Folliculogenesis in the Ovary : Activation and Survival of Primordial Follicle(Z|&4A], Xte|atch)
* Mouse Models as Tools to Study Metabolism and Cancer : Impact of Adipose Tissues on Obesity and Cancer(2/X|%, UNIST)

n SR AASE2AE] HI5X FORUM
=} : 2016.3.4
L : "I oteA o EES0| RM'(HHIZ, M)

n Xj[16X} StRTHlRSHS| Z2H DA Ix[shErl3]|
=t : 2016.3.28-29
LHE : "Proteomics for overcoming metabolic diseases”
- Transriptome Profiles on Weight Cycling Model Mice in White Adipose Tissue(Z=%, KMPC)

m 0|2I04CH—JAX BF MEX|H Humanized Mice and Patient Derived Xenografts (PDX) in Individualized Medicine
=t 2016.3.29-30
LHE : "PDX Session"
- PDX Program at Ewha Womans and SNU(Charles Lee, JAX, USA)
- PDX Program for Korean Gastric Cancers(Qsta, A=2LH)
- PDX Program of Brain Tumors in Korea(=l=%1, A 2l)

n MSISHEXMMESES| International Confernece 2016
=t 2016.5.18-20
LHE : "Sensing the World"
* The Making of an Inner Ear(Doris K Wu, NIH, USA)
- The Dynamic Translatome of Retinal Ganglion Cell Axons during Assembly and Maintenance of the
Mouse Visual System(ES A, HA|CH)
- Olfactory Signal Transduction(7*Xi&, DGIST)
- Drosophila Taste Decoding(2A1%, IA|CH)
- Interconnected Network of Circadian Rhythms and Cell Cycle in 3D Mouse Enteroid(Christian Hong, Univ.
of Cincinnati, USA)

m KCLAM—-AAALAC 2016 Conference
=t 2016.6.3
LHE : Keynote 2 "Rationally Selected Probiotics as an Immune Modulator (214184, IBS)
“Microbiome, Beyond Genomics-Emerging Science in Animal Experiments"
* The Effect of Host Genetics on Microbiota and Metabolic Syndromes (DZE, A2CH)
* Relationship between Gut Microbiota & Pharamacological Treatment in Mice (H{Z1<, ZS|cH)
+ Host Susceptibility to Enteric Infection is affected by a Single Microbiome Gene Production(&44, HACH)

O L
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= 2016 St HAS=tE IHEE S
=t : 2016.8.24-25
LI : "Genetically Engineered Mouse Phenotyping for Discovery of Gene Function”
- Functional annotation of metabolic syndrome-related genes through mouse phenotyping(AxI4, A2ch)
- New animal models and different animal models(Xiang Gao, Model Animal Research Center of
Nanjing University, China)
- Principles of mouse phenotyping(Shigeharu Wakana, RIKEN BRC, Japan)

- The generation and archiving of GM rodents for research in Taiwan(Leo Wang, NLAC, Taiwan)
"Mechanism of Metabolic Disorder"

* The role of phospholipase D1 in nutrient signaling(&0|4, 7FCH)

- Nutrient-sensing nuclear receptors coordinate autophagy(O|XiZt ZSCH)

» Macrophage autophagy regulates insulin sensitivity in adipose tissue(Z34d, SAHH)

* Novel predictive markers for non-alcoholic fatty liver disease: animal and human studies(0|&=, A|CH)

12016 FTEXMZYSEE| DIRPARTNE L HEXH SSFE|
=0 1 2016.9.29

2016 @ mﬁ;‘mgamar Biology

International Conference of fo
Korean Society for Mouse Genomics 2

Genome Editingin  :° ¢
Mouse Model 2T

20168 P2 29u=) 1 oisiomicietm oms
H M | ARISS Geiel, S o

@00 AEGISTRATON.
o Do

CORFE BREAK

15018

10 iNeberton indrome Mocse Model.

TB101840. UsingCosor ightroughut rducton of Knockout Miceinhe MPC

n SEEEXIM|IZAMESES| 2016 International Conference
=1 2016.10.12
LHE : "Insulin Resistance and Metabolic Disorders"
* The Role of Peripheral Serotonin in Energy Homeostasis(Z/5t2!, KAIST)
- Gut Bile Acid Signaling Regulates GLP-1 Secretion to Restore Pancreatic Beta Cell Physiology
(Edz, MIBStH)

- FGF1 as a New Therapeutic to Treat Type 2 Diabets(AMAHE, KAIST)
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® [IMPC—INFRAFRONTIER Strasbourg Meeting O|E! &4 2 7|2t 4i2
U 2 BA 0 20164.18-23, S ESll/ZHA AEFL
MR} QR 24, Ak, RRHZIKMPO), 2R (71D, ZIREE (EHITH), Ol HRH(ZHHL), Ole (Y MSE )
MEE, SXI8, H7[H, A= Z(TAMICH), T2H(S=0), O|S(Z 2 LME),
EX : IMPC H7| HI=L|A 0|8 &4 3 IMPC 3| 724 (Czech Centre for Phenogenomics)2&

[>

N
ra

0|

2015 AMMRASAMPC O|E! 2 9l 7|2 a2

S 2 &A1 2016.5.19-24,

EMXL : MRIZE, SRR, 847, BEEI(KMPC), Z|RHE(SHTH), ZI&IXI(KRIBB), 0|5 (22U AIE])
22X : OtA|O} X|H HTKIZHOIRA 2 2 HE mig

INFRAFRONTIER Industry&Innovation Workshop &4 3 HEH W&
S 2 EEA: 2016.6.28-29, = sl

MK} AXIE(KMPC)

=X 0fRAXHE & QlzZat 1= 2 26| S&

=]

[t

=

0|3 IMPC g4 Hi2
S & ZEA - 2016.7.18-24, O|Z(JAX, UC Davis)/ZHLICHTCP)
XL EHME, M (KMPC), 0|FRH, @& (), O|S(FELMIE), E7 &, EXIS(SAMICH), DSHKS= ),
Z| R (BHATH), ZEE, SXIG(MSCH)
53512/ F2 IMPC &3 GEM 1=t A|M RS SiA MEIV|& Y 2FHA| HE &5 H siel7 |2t
415 =X|

H= T —

KOMP2 & IMPC Annual Consortium Meeting &fAd

S 2 EEA £ 2016.10.11-10.14, O|= YAE

ZFMXL - ARIZ(KMPC), O|ZERH(Z FHCH)

=X IMPC 7|2te] Z|M A7t Sf mof Sl oh=tiE2 KMPC Al 2
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m MjojLt 7HE|

® Primary Cilium and Related Disorders: Diverse Clinical Manifestation from Single Organelle
SIL: 2016.5.9 | HXHAL) 1 THAM(SZLH)

= Microbiomics and Metagenomics for Systems/Synthetic Biology
SN} 2016.531 | SHXKAZ) @ ZX[S(HAMICH)

® Viperin—dependent Metabolic Effects of HCMV Infection
LIt 2016.6.14 | HXHAZ) @ MEH(SIM|CH)

® The regulation of mTORC1—autophagy—ROS Axis in non—alcoholic Fatty Liver Disease
=t 2016.6.16 | HRHAZL) : HiSHSMICH)

® Beyond the Traditional Drug Discovery Technology
=t 201689 | HXHALK) | FAM(S2H)

® Gnotobiotics, Microbiology and Metagenomics
=t 2016.8.23 | HXHAZ) @ Lynn Bry(Harvard Medical School, Host—Microbiome Center)

m Essential Role for TMEM100 in Vascular Integrity
LI} 2016.9.13 | HXHAZL) @ O|FRH(Z7FACH)

® Role of Innate Immune System in Development of Thermogenic Adipose Tissue
LI} : 2016.9.19 | HXKAZL) 1 0|2I(UCSF)

® Hypothalamic POMC Neurons: a Key Regulator of Whole Body Energy Metabolism
St 2016.9.21 | HXHAL) @ ZDIM(SAH)

® Precision Medicine
Wl 1 2016.9.26 | HAHAZ) : Colin Fletcher(NHGRI)

m 3M (Mice, Mitochondria and Metabolism) for Metabolic Diseases
LML 2016.104 | HXHAZ) 1 0|5|H(7FALH)

® Hypothalamic POMC Neurons: a Key Regulator of Whole Body Energy Metabolism
St :2016.9.21 | HXHAL) @ ZDIM(SAY)

m Effect of Drugs on Host Health via Gut Microbiota Change
SNt 2016.10.18 | HAKAZ) : HHEI(ZS|CH)

m FGF1: a New Therapeutic for Type 2 Diabetes
=N} 2016.10.25 | HAKAZ) @ MAHH(KAIST)

m [DH2 Deficiency Reduces Energy Expenditure through Mitochondria Dysfunction in Brown Adipose Tissue
SN 2016.11.1 | HAKAZS) @ US2(AHHLH)

m Ei24 as a Novel Therapeutic Target against Cancer
SNt 2016.11.15 | HAKAZD) : 0|5HS(HIMICH)
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KMPC Photo&People

2016.34 | KCLAM Forum0ilA “ZL{ Health Monitoring E&310] ZQA”" SiF

2016.6.9~10 | AFHEH 2Hx| UKt 5! AL T8 71|
2016427 | DA KRN H2AE S4 Z2H0|M TARH 29|

2016525 | 23S ekt Afs] S012| iEsiEe= KMPC 8=

MOUSE

)2 ABNY LAY

> ARY  BRSARNBEANY
O

> NpR  HAZMSULD

b MR 2013.11.20~2023.11.19 (34344, 2 108)
> NusE ]

PHENOTYPING
CENTER

2016.48 | AMHEH &AL 01 JHZ| S| 22| H EHAE 2

2016.7.1~82 | 2N siAME =IO

orea ouse enotypin enter
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KMPC Photo&People

2016.6.2~3 | KCLAM-AAALAC 2016 International Confernece, "Microbiome, Beyond Genomics—Emerging Science in Animal Experiments” A& Z=Z!

G )
— W U

2016.8.23 | Lynn Bry(Harvard Medical School, USA) =& 2

2016.08.26 | KALAS ZZ International Symposium, “Genetically Engineered Mouse Phenotyping for Discovery of Gene Function” A& ZZ!

80 Korea Mouse Phenotyping Center

2016.9.28~30
Colin Fletcher(NIH, USA), Mark Moore(MPC, USA), Lauryl Nutter(TCP, Canada), Woligang Wurst(Helmholtz, Germany), Radislav Sedlacek(MG, Czech) &=,
AAMICH OflH [Eol HATAIE] 745t

¥ ()3710H S ABHYRAAATH AQIAE!

2016.11.4 | Sutr|Axt ol 2016.11.15 | 2| AIGEZI X239

KMPC Phenotyping Meeting
for Metabolic Syndrome ond Obesity j

1

Daigaiov 188201 MPC gegicrencel@im KM
[§

—_a -

J v 7

W EST U T VI

2016.11.18 | Karen Svenson(JAX, USA), Jan Rozman(GMC, Germany) KMPC Review & Metabolic Syndrome and Obesity O|E! 71Z|
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Mouse phenotyping was supported by Korea Mouse Phenotyping Center(KMPC)

=4 Zut 20

- HEXOIA EolE 24 Z2a M ME

<{ J
m o« B Ko
(i
1x
on
o
A
o
1
ok
10
ujn
ofm
gl__l
H
rok
09!
HIT
1x
4>
0%

e

B 022 B B A

24 AHIA BN M 3 AT RIS

MIZEX : mousepheno@snu.ac.kr

4
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* OrRA Holdd EM oo
2N m2 2 mzto|g] SN AR IR | oA
At 2 25 B3
Metabolic Phenotype Body Compsition, Metabolic Parameter (VO2, VCO2, RER, EE, Food/Drink, Activity, M| | SPF-CV
] Core Temperature), Fecal Energy Absorption, Fat Oxidation(Ex Vivo/In Vivo), 1= i
(Opesity) Plasma Lipid Profile(TG, Cholesterol, FFA) Zrdd | SPF
Fasti I Insulin, HoA1 | Tol Test, Insulin Tol Test = .
Metabolic Phenotype asting Glucoste, nsulin, .b c, G uco§e o§rance est, Insulin .o erance es‘, ML | SPF-CV
Hyperinsulinemic—euglycemic Clamp(insulin Resistance), Hyperglycemic Clamp(insulin 13
(Diabetes) ) 7HHCH SPF
Secretion)
Metabolic Phenotype  Wholebody/Tissue Specific Glucose Uptake, Glycolysis, Glycogen Synthesis, (g i -
~, 7HML
(Metabolic flux) Glucose/Fat Oxidation(Mitochondrial Function), Glycerol Turnover Rte(Lipolysis) a
Exercise Phenotype | Grip Strength, Hanging Test, Swim—to— exhaustion Test, Treadmill Exhaustion Test 1Y NSO SPF-CV
Challenge Diet—challenge(HFD, HCD), Browning(Cold), Exercise(Aerobic, Resistance) 8—12% =
27| BSiE
QOuter Eye Morphology,
Retina Shape, Optic Disc, Blood Vessel Shape
Al Fundus
2 HAMICH Clean
zt OCT Cornea Morphology, Retina Morphology Depth, Inner /Outer Nuclear Layer
ERG Dark/Light Response, A Wave Peak, B Wave Peak, Response Time
Olfactory
Avoidance Test, Preference Test 4
Behavior Test
= Olfactory Bulb Size, Olfactory Epithelium, Glomerular Cell Layer,
Functional MR HAMICH SPF
Z Mitral Cell Layer, Olfactory Cortex 2y
EOG Electro—olfactogram
Histology Olfactory Cilia Morphology 13
Hearing ABR(Auditory Brainstem Response), DPOAE(Distortion Product Otoacoustic o0l
Tests Emission), PPI(Prepulse Inhibition) =
2 Otoscope Pinna, Auditory Canal, Tympanic Membrane 1
© Morphology HMICH SPF
Zt Hair Cell Morphology(SEM, TEM, IF), Cochlea Histology(H&E, In Situ Hybridization) |  1~2%
and Histology
Challenged
Noise—induced Hearing Loss Test, Drug—induced Hearing Loss Test 2~AZ
Hearing Tests
MH 2 D 7|8 B
Fat Imaging Visceral Fat Volume, Subcutaneous Fat Volume, Brown Adipose Tissue 4-501 et
Brain Imaging Brain Activity, Dopamine Transporter, ABAnergic System = M2 Clean
Muscle Imaging Muscle Volume, Muscle Glucose Metabolism, Cardiac Glucose Metabolism 34 HH
Zch / Ha| HAL
Histology HE, Special Staining 27|
Hematology Routine, CBC, Cytology 3 Mt | (EZZE)
Blood Chemistry General, Special Blood
7|2 B3y
OfRA AZAT ‘ http: //www.mousephenotype.org/impress &t 8x KRIBB ‘ SPF

N ublil X

A(GEM) B3 MH|A 2t 29|
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