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2 AT Zxe AEEAL 22AA Yol X72E flste] FSUHHEIIMZ
MY7ls & HAXHEHI|SES 0o|Est MEXZ7|&0 HAMOZ7|22 X E35t0{
HlA o2 MEX223E zlUiststs SAlo 22&2 z A5tk ZHolct
Z, SUHPEI|M=Ze 34, MEN, B3t 2 HAxXHEI|SO| #oist= Atz Al
MM (autophagy) 22|22 CHALZFA (metabolism) S Mo{ste SXAE @25t =
HI|1ME HEEM SUPEIIMES ANEI IsHE 2 F+ Us LT =2 &
Bot SUHEIIME MAel7|so MEstch, EsH, Ll [&2 0|38 MEZFEXN
7l 2 &Ad=xx EPlEY|Iss &85t FE SUHEIIME= 2ofst
microenvironment #stE =AHE £ U= Al £ =5t

O At7tzAl =H>Hol| 9|8t ME7|s =8 20
o AtrtmAlnpdut AHZHEHO Us MHEHEAY|S0 S HDAC6-RIG-|

. (EMBO J, 2016). &7t =7[Ml=
[=]

0

regulatory axisoll olslf =HE =S Etel :
OlME MY EHMI| 0| HDACGO 2laf =HES tthél
® HDAC67} p532| deacetylase2AM ph32 EOIME S} St Zio| E7HY &7|
MIZZ2| apoptosisE AHMste o S2e2 . () int mol sci F1 &)
® GCA-TRAF6-ULK1Oll 2|sh RpZtxzAlTl™ ol =Ho| MxEe dHEo S22
&l. (Blood &1 &) Y E7|IMZAME L3 2tHo| 2%

O Mataxelof ofst MzZ7|s =& 2ot
® X{{hA X E|A| HDAC6Rb D|EZE=2|ot ubiquitinase@! MITOLO| MZ AS=f
&2 S5101 MFN29| 2#E =HFst= A= el (Biochem Biophys Res
Commun. 2015) Ofof| rt2fA| 7| 2] ZFel &4 NMags It

= U= 7IM2Z HDAC62F MITOLES
7 EV|MZE 0|83t FAEY 2
O ol X|CHAF =&l 2|$t MZ7 s =-HE
o MIZo| HAIAESR|A AZoAM O|E

o

rir
H
i
TR
x

=

=& (Neurodegener. dis. 2015) =
Al X 20| 825X g,

ool M g Sl= BFMALAo| oF

=2 O -

o
2 435t 57| et 7|22 HDACGO! 2t MFN12| deacetylationO] &2
=2 gfel. olo w2l o|EZEz|ote] HAIAER|A Zi=4M0| 245101 A
Zo| M=go| SAEIS & . (J. Cell. Sci. 2014)

| &
® RAP80-C1QBP Zte| AtsZshof| 2|5 n|EZE=2Z|ote| 7|=0| =X =T ofof
o|s olHX|CHAF SMo| Histet=2 248l (Biochem Biophys Res Commun.
2017, accepted

~

O SUHEE7|M=Ze E7|MEL MEZXZE S8 20F
® HDACeol 2|5t E& &eld Rirtxzal I XMitaxe| R o|EZEE[or SHEN
=8 7J|lso| FAEHe Xdo Zes 248l (Neurodegener. dis.
2015)
® RAP80O| 2|5t O X|CHAF =Ho| MZze| ZtE-Z2tY Tet (EMT) ZHHof
zee2 e, 53| lung2Z0| Targetingoll SZ&AXel =3IE Hel.

(Cancer sci. 2016)

OO0 HDAC6-RIG-I regulatory axisoll 2[st MMHAXTHEI|ISsS FUHY ZE7|M=ZL
Hoix™ 7|58 o|Est x| 2o ME5tIAl &

[0 HDAC6-p53 M7|sS 0|88t SUHHEZIMES| apoptosisE A 5101 Hif F
2 TFXlst=d MEstnA &

O GCA-TRAF6-ULK1oll 2|st XpZtZAnHe| ZHo| FSUHHE7|M=ES AER
ZEE £o|= o ME5AA g,

tAaXeElet vl xet E0HE FX e HDAC6-MITOL ®& XS] 7|s& 0| &35H0

[>
a

IBSPY % =
A8 gle MAAXE| Jfwol SBIBAY. SY JIMS FUY ZIMEES
VT S

O HDAC6oll 2|5t MFN12| deacetylationS © 2lote| CHAIAERA ZM0|
“dad|dezsto] S2HYE E7|MEL] RXBIAA| CHAIXAERAS HAAZ[E
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{ SUMMARY )

We aim to optimize mesenchymal stem cell culture system controling metabolic
and autophagic signhals and to elucidate biomolecular pathway for the hypoxic
pretreatment of mesenchymal stem cells. Autophagy and metabolic regulation
plays an important role in proliferation, maintenance and differentiation.

Purpose & Importantly, hypoxic pretreatment has been widely used to improve the
Contents . -
performance of mesenchymal stem cell therapy without mechanistic
understanding. Thus, we aim to modify and optimize metabolic, autophagic and
hypoxic cellular signals for the improvement of mesenchymal stem cell therapy for
cardiovascular and osteomuscular diseases
1. HDAC6-RIG-I regulatory axis controls autophagy and innate immune response
(EMBO J, 2016).
2. HDAC6 deacetylates p53 to control apoptosis (Submitted to j int mol sci)
3. GCA-TRAF6-ULK1 controls autophagy to desensitize cellular stresses.
(submitted to Blood)
4. HDAC6—MITOL-MFN2 axis regulates Hypoxia induce mitochondrial fusion
(Biochem Biophys Res Commun. 2015) HDAC6 also involved in ALS
Results (Neurodegener. dis. 2015)
5. HDAC6 deacetylates MFN1 to control mitochondrial fusion induced by
metabolic stresses (J. Cell. Sci. 2014)
6. RAP80-C1QBP interaction regulates mitochondrial activity resulting metabolic
shift to quiescence state (Biochem Biophys Res Commun. 2017, accepted).
7. HDAC6 dependent quality control autophagy and stress induced mitochondrial
fusion is related with ALS (Neurodegener. dis. 2015)
8. RAP80 controls epithelial mesenchymal transition enhancing the repositioning to
lung (Cancer sci. 2016)
1. To elucidate signal transduction network of metabolism and autophagy for
mesenchymal stem cell proliferation, maintenance and differentiation.
2. To minimize the risk of cancer using other oncogenes
Expected 3. To expand our knowledge for metabolism and autophagy to aging research.

Contribution

4. To expand our knowledge for microenvironmental change to cancer
development relating epithelial—-mesenchymal transition.

5. To develop a mesenchymal stem cell therapy for cardiovascular and
oesteomuscular disease.

Keywords

Mesenchymal

Metabol ism Autophagy Hypoxia HDAC6
Stem Cel |
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Mg AL el /e

1. AT 2

S ChAN I RIZMEAIDY £XE S ZUABVIME B4, ®A 2 xRS HMa

o MA: MAElof BRISHE ME MESHLUH YD MEAE
S

o SUHEIIM=ZS AIEE 2HIZEE St MEXZ X3 7|sie

g=2 Al selel MEatAZet etktel = XEH2=z JIteta UL
o, DH=epAbe] Zlelof e elEel St oo =, dE, 242 32 Edd 224 X
of 7t 245t S7tstn Urk. sl SVIMEXZRE Melet ofE X EH2 olzg Hetse F
2 else ZEAC side & + AL, A=F5IF MEHAo|2 JHMel o X7t Mot w2t , ol
gt Aol tiet srtdel Azl JHe| SM0| o HX| Act. E7|MEZEX=ZH2 ol
EEHM2 X2 SAHE F=5H| fE tHetez MAIEAen, dgA et 25H3AH E ol
thet A= A ET|MEZAT 40%0| &S AA|g Y2 &8s AF7F b Fo|ck. I olfF=
a2 2 ASMEe 2 I 40| JtsEo| BEE1, EH4xAE 242 MAstHE Z|To| elA
Lol = Exfetol LAX7| miZolck Shx|gH Ated MMs2o| 24=x2E dN5 572 22 F
A RSIEE, A FsHS VI SUGEIIMEE X YHE ALESI0] HH2RE &4FAoR
OlsAIZ|1 =22 MdS Frst= LHo| Mot =Act. stx|gh, =7|2 =2t2 Xzg2lz =7

= g
St MK SF=X 25t A= TIsHed SAZE EX et

A, ot MFeez2s Yo Xz AEE = Us FEol SUPEIIMEZE HEs!
x| 2stct m2iM 2 AFoME S25 XEE SUIEIIMES SHEE 25 thAHmetabolism) =
A3} X7FEZ A (autophagy) =R 2 0|85t X|&H7tss SULEIIMES A& HLStIX} Shot,

=W, a=x=zoMe FUHFEI|MES MYsHS Fdststy| st Kok X e2|7|&9
MSHEHA 2 2BV|ME 5|1 ol S8stst MAel7|&S = &3t staXt shot

A, SUHIEIIMZES &2M4=FoMel xz&3= O MMEsHI 20 olo|m2=z=2F
(microenvironment) =& & &5t0] FHMEZEE XF5t0{ === WAL SENE Zesict, 2 AF
olM= o|2fst ojo|aZetA=HeIXt (HAFEZ, cytokine, chemokine, ASMEYEER JS)E
secreatome= O|&5t0{ Ef5|1l O|E ZE7|MEZX[=0| S&5StLA} it
3. Al e

1) CHAF & ApotzAoY =dM S S5t SUEEVIME 34, X ¥ RXE7|s =Hs 7|
Atz A2 MZIF 72X o2 AMole7| st olHX| 2 JAAE 7135 d2 5 As 2lAaFo
ofst MzZLf Eslintdolct =2 Ao o|stH o|z{st RIZt=ZAT|Mo| HMUHolM E7|MES S4A3}
23lol| S5t dgs ol HRC F, AIIZEAT|IHO| MAE = DM MMEIIMES F
7t 45t =2 MM s20| HXMSHA XMohEol BEEUCE mEtM, MM EI[MEZES FSUHIE7|A
ZolMe| XZtZAZ|M 2 MSHMEFHMAE M5t MEXZ0 o|&E £ JUes E7IMEE =i
stee = AT st= 7|22 7HLstAA shot.

2) MAtA MA{2lof BEHSHE MZ MSHMEA =B MEXZEE Sa2S s AI2"” 25
SUHHEIIMZe g8l MEZXZE 25t0] Mita MAelntyo| SUHPEE7|MEL XNEEsS =
07| ?lsto ARE =1 ALt ofof st T2 MSHEA L 87|l st A= o< o|Fstct.
SHA|TF A2 & ZZHA Fete] MEXZo| UM ML MA2lel 252 chstH S = Uct.
et 2 A7 = MMLEE Zest MAe|otHolM S5t AESste MEAMSHMEAE U=6t
1 O|E0| M=ZX|Z0| &Zst= 7|2 Sfe|nA} Stct. £ 0| E 0| 8510 AEEA 2 Z2=4AH st
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