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I RkF 2 (Lipopolysaccharide, LPS) &ld ?

BAESLELFEIE ZRTEE

KDO region
O-Specific Chain '—'Oo Saccharide| |
H,00H

RIFETYhY .

MREEE Lipid A E.coli lipid A
£YiENE

EARLARIL AL AL SFLAN)L

FEVE BIEEEM, Pavy, FLIVR, B o077 —JFEMREE ULLREN
25217y EN, Bl miE A DAV EE HIRE ML e
RO RIS, TOANURENS, rOVRTS TEAAVESE
AFUEE, MIEEEYE, MERESRHE -BEERAE
BE TUaNVREMN, BRREBENLE AU VEM
BRI e

\¢
af

IR URRIE. EXEmvs BEERFRM

HAERH — IFSI0IVRMLURREDEH —
IURMEUIEREE = KM
K:HEHEFEHRTIHEVNDODNBIEE 1 kg B-UD

BRERRIZCEDXS K (EU/kg)

LS, F2ARA 5.0
IR UE (EU/Ke) i

M:fAE 1 kg BF-Y 1 BRILIAICIRE T 58K AHARE (ARSHE) 2.5

£ (mL/kg, mg/ke, U/kg, etc) LREEN 0.2

BAERFHMOGRERVZREMOHERICET S

202 ASHTEE R E0208003 5 EAFBEEERRBREM

NlErM(B2) BkRii-EENIEEREDRBERUVREEOMHERFRICET 558
S ERE20E9 A 128 T EEHE09120068 EEFBEEEEL B R BN

Nek (Ef8) Bkiie - BN IEEREDRBERUVREHOHERICET 558

F2E WEHE/ FIRBRAZORBEER/(DIURMDUHER R
BREESTLLEEICEST . BAERAETRENTWVIERULD1ERS5E
ERICL-ZEBEERELTHRETNIEEL,
= ) —ANT—REREL-#E (EEEISITRER)
-BEORBEITERLARILOEAZEREICEDVTEHEINTLS
"BAEERSZMNLGOGE. HE~NDEEZELEETOIDLENHD?
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IVNIMYYFF (TLRYI ZAM) O kA g2 E (STREET)

XGRS HRaiE
Kadono et al. SyhiRIREEEREMAE | P. gingivalis HETEEME ISR E L
Infect Immun, 1999 (B SFRIERHEAR) LPS =100ng/ml LL_E TALPE 4R U Ca EELEZ HIH
Yang et al. tb&]%fﬁﬁﬁ%mﬂﬂ E. coli =50 ng/mll&lifi%ﬁ[ﬁiﬂ'ﬁ%i%?ﬁ?’é
Phytother Res, 2002 | ENE R S5F /B Ak LPS
Cho et al. RERfEMiE R TLRs *CpGDNA LIS [T HEFEE IR E LR
Stem Cells, 2006 bR AR YHUR *LPS, PGN B EZ{R L . CoGDNA IELHHIT S

“Poly(.C)[Z LPS, PGN D{ER#tHEMICIEET S

Fisher et al. 5B SR E R ERE Pam3Cys [IL-6 EEE ENF-KBEREZRHT S
Blood, 2007 EFEE M EIERT D

Boib. REDE. BB EEIHTS

Pam3Cys:TLR2, Poly(I:C): TLR3, T Kk > : TLR4, CpG DNA:TLR9, PGN:Nocth Signaling

» -IURMFL U EOMBERE XA ICEEN H S
Wb LB RS = (50ng/mL~1,000ng/mL)

ErEEREFHADIBIEREICXN T S E

e+ B3 Bk E R (hMSC) E B B AR %8 B Sk 884 AR (ADSC) EabeE

hMSC-1: #7F3914 21 years.M/B StemPro Human, Invitrogen FEIE: 15x 10° @

hMSC-2: #7F3458 36 years.M/B HEHEFEH : MesenPRO RS medium kit B 95 om? IS5

hMSC-3: #7F3753 43 years.M/C 1,7, 14, 29, 43, 49 AR
HEIEREE : TLybFyMSCGM LPS :0, 0.01, 0.1 1, 10, 100, 1000 ng/mL

R AE RN

1E+12 o _ 1412 _
1E+11 E;EE‘:”‘“ hMSC-1 . 1E+11 hMSC-2 ﬂﬂﬂﬁ'% ADSC 27 day
el [ P
B ® 1000ng/m | H . ' 1E409 !
Eod [ ] .
£ O1E+08 . e 1E+08
€ 1£+07 . |} : 1E+07 !
w8 HETERE{RHE > 1ng/mL S 1*5@‘;,‘%1}@;@ >10ng/mL
e l; 5 10 15 20 25 30 35 40 e l; 5 10 15
BN (B) SERRESR () 1 000 ng/ml

#HRafsHE : ADSC 35 day

1E412 hMSC-3 18413 StemPro (ADSC)
1E+11 16412
1E+10 1E+11
18410 !
16409 [} .
1E408 ' ] 1509 ] .
] 1E408 ..

1ot L} ' 1£407 .
1E406 . ?3%@[, 1406 . : iéa“jlﬁ ﬁL > 0. 1ng/mL 1 000 nglml

1E405 ¥ 1E405 +
0 5 10 15 20 2 30 3 40 0 5 10 15 20 2 30 35 40

HEREFM (R) RN (B)




ErEEREHRRIEIE (R EER D AN=

X LD

TRV AFREOEOEH

STELLE,
0.2f&Ki#, °:Cont JERH,

2 LA ESHERE, 05 LU TO.2ME K,

:Cont & Sample JESER

YAV EEEREOED

Protein D Peptice| _ BXressionratio [PS @ /control] Protein D Peptide| _ EXpressionratio LPS /control]
count o count
Code Nane Score 30 7D 14D 2D 36D 49D Code Nane (function) Score 30 7D 14D 20 36D 49D
FSAL | Eukaryotio transton nitaton factor 5A-1-lke | 1203 [ 7 [ 037 110 082 147 077 [HONY FHL2 | e e ooz bestvey [ 2 | 5 [ s 017 oss 102 om0 o7
UN84B | Proten unc-84 hom obog B 197 | 5 [ 043 107 144 096 198 047 oy funation i sollgrow th) -
F5A2 | Eukaryoti transhtbn hitaton factor 5A-2 749 6 | 040 104 102 144 104 024 Superox de dim utase M) m tochondrial
PEF1 [ Pefln 1029 4 036 109 094 09 079 062 SODM | Specificall prom otes splcig ofmany cellcyck | 2438 8 276 774 538 1219 756 343
KPCB | Protein kinase C beta type 100.1 2 |03 064 073 106 114 049 and DNA-repar transor bis)
SH362 | Endophiln-A1 372 2 |03 - 08 - 107 054 "
SUGTT | Suppressor of G2 allele of SKP1 hom obg 569 4 048 086 064 137 049 [HOHE FpLy | Fdeeth-lke proteh 1 Reguhte osteoblst 240 2 . - 744 - o051 -
RTL1 | Retrotransposon-lke proten 1 309 2 036 098 058 128 049 066 proliferaton and differentiatin)
PARVA | A bha-parvin 1418 | 6 | 040 107 083 115 075 064 ) .
ADT3 | ADP/ATP transhcase 3 3023 i 043 110 077 104 082 067 makis | M itogen-actiated proten kinase kiase kinase 15 | »5 5 2 035 103 064 o - -
CYFP2 | Cytophsn & FNR1-nteractig proten 2 729 2 028 108 108 100 157 080 Leads to apoptoss)
TANC2 | Proten TANC2 341 2 | 033 087 047 095 034 057 Eukaryoti peptide chah rease factor G TP-bind g
APAF | Apoptotic protease-actiathg factor 1 345 2 | 040 095 057 121 041 067 ERF3A | subunit ERF3A Regubton ofmanmalan cell 953 4 | 056 104 100 | 667 048 033
3P | G lcerakiehyde-3-phosphate dehydrogenase 1350 [ 30 | 038 110 106 112 109 038 grow th)
VATL | V-type proton ATPase 16 kDa proteolpid subunit | 729 2 [ 031 - 140 150 109 [MOAT
BAX | Apoptoss reguktor BAX 1200 | 4 | 043 107 068 103 049 063 NEDDS | NEDD8 @ kys an iportant rok n cellyck controd| 1047 | 2 | 008 143 407 108 579 | 009
RUVB1 | RuvB-lke 1 791 5 | 048 054 087 152 08 063
RHOA | Transfom ng proten RhoA 892 8 | 045 101 08 124 068 045 Proten LAP4 (unction i cellproliferatin regu tig
STK25 | Serne/threonie-proten kinase 25 818 4 | 058 147 049 102 128 052 LAP4 | progression from G1 to S phase and as a positie | 329 2 - [008 o5 040 1342 | 000
RMD3 | Reguktor of m Erotubuke dynam is proten 3 527 2 |07 111 08 08 028 - regulator of apoptos )
AFN 1 | Apoptosis-nduc g factor 1, m itochondril 66.0 3 |05 098 138 081 192 021
PDC6I | Programm ed ce ll death 6-nteracting prote n 290.7 19 051 087 070 103 066 048 TES ;fj“é‘m”t::f arok h the regulatbn of cell 8638 4 020 264 050 168 037 056
GRON | S¥41 Resuftes DNA reploaton and cell 383 2 |03 36 o042 158 126 194
° >
N Proto-oncogene tyrose-proten kinase Fyn
7R /Z*ﬂ]ﬁﬂg 5] Eo)ﬁﬁ FYN | Promotes cell survivalby phosphory the 257 2 - a2l - - - -
AGAP2/PKE-A and preventng its apoptotic
D Peptide Bxesio S5 G ugp7 | Ubiauith carboxyHtem nalhydrobse 7 (hvoled i | 5o 3 073 120 103 266 116 079
count 3D D 14D 2D 36D 4D cellproliferation)
Code Nare Score
- N N N 28 kDa heat- and acii-stabk phosphoprote
UBE2H | Ubiauith-con jigating enzyme E2 H 319 2 |o0s2 125 309 HAP28 ' 480 2 | 020 137 053 469 034 026
TFP8 | Tunor necross factor, abha-nduced prote 8 1035 2 | o085 188 222 091 196 084 Enhances PDGFA-stinulted cell grow th)
Receptor expressbn-enhanc ng proten 5 Stress
REEPS5 | proten nvoled i the controlof bacteril 509 2[00 o9 167 338 071 | Ol4
proliferation)
@%MW%EE E@ﬁﬁ Acidio kuche-rich nuckar phosphoprote i 32 fam ily
AN32A | member A (npliated i cellprolferaton, 150 | 5 | 078 147 102 336 062 071
differentton, and apoptoss)
Protein D o ion ratio i .
pepice| _ EesSonato (PS B/conrol R | o wesloven o] %9 | 3 [0 100 120 i om0
Code Narre (function) Score 30 7 14D 20 3 4D Serhe/threonne-prote h phosphatase 2A 55 kDa
- 2ABD | regubitory subunitB delta sofom plys akey rok | 695 2 |03 09 165 051 214 043
hterferon-nduced 17 kDa protein O isplay antiviral B _ _
URP | g vral Mioctons) 663 2| 961 275 479 ;Acce "Cs: k) N )
-abha serne/threonne-prote n kinase
sis | Sl aci synthase @ots as a negatiie requbtor of | ¢ 0 sl D v 0 EED o AKTT | edtes the antipoptoti effects of BF-) 74| 8 | 067 100 106 043 378 070
the Tol-lke and L-1R receptor sgnalng pathways) : Solbng 02 toved
‘tor, argnne/serne-ricl wolved n
Proto-oncogene tyros ne-proten kinase Fyn SFRs2 | ph T8 O p 618 3 050 117 059 106 047 232
FYN | Promotes cellsurvivalby phosphoryktng AGAP2/ | 257 | 2 N RNA processig i relaton w th cellibr pro feraton)
PKE-A and preventng its aoptoti ¢ kavage)
Large prolne-rich proten BAT3 P kys a key rok n o - e e \.
BATS | varbus processes such as apoptos s) 649 [ 2 | 080 134 125 QLR 174 067 (1) #ERER L b HRE A AR R E A0 (5) Biti&
9 il —| < W, s 87
ssan | Waticonistngenome 24 wovnesrs | o | 5 | o 1 . am . (2) Cold MeOH 5% (6) LC-MS/MS >avb7 w #RAR
foam cell formatbn by the suppression of apoptoss) (3) MR AARRICEIAMRE (7) Mascot/Sprot/i-RUBY &%
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HiE

ErEERFARIBIEREERD AN

X L@

$HRaP3 SOD BIE

(1) #Af8 6 x 10°{&@

(2) PBS #i%tk. XLyME
(3) M-PER #3852 &RIZIARE
(4) Human SOD1, 2 ELISA kit

Control LPS (9
Day
sop1  SoD2 soDL  SOD2
5 655 148 6.28 15.93
12 598 104 419 13.98
19 71 160 637 13.18
2 734 149 6.01 1060

LPSFHIN—SOD2R I L 7

AL IEE

#RE: £ B BE SR E ZE R ERARAR (21Y)

Heth: MSCGM s ith

BiE:15x 105 @

A88:25 cm? 75X
KEE:1,7, 14,29, 43,49 BRE
LPS :1 ug/mL (+/-)
SOD2:90 ug/75A3 (+/-)

RT-PCRAIE
SRELF:p16
Forward:5 - CACTCACGCCCTAAGC -3’
Reverse:5 - GCAGTGTGACTCAAGAGAA -3’
SBE

7.E407 6
6.E407 —e—Control
—e—LPS @ Control

5EH077  _e s50D2 Za
] o
g 4.E+407 3
£ 3Ew07 s

S 2

2E+07 o

1E+07

LE405 © T T T ! 0

0 10 20 30 40 Day 1

H8FERE : Control < LPS = SOD2 Fhna

WLPS (ug/m)

4E{& : Roche Light Cycler

7 14

49

Day

LPSHFN—p16RIRET (L)

IVRMF O UMNRIIMSCEDIBIEREERIXII VR U RIBIZH T 5
ARLRICE#EBICHEX T ARIGTHY . DECELHBAIZEF5HS0D2D

HEHREFRRUVTRM— RGN ERZICEE S LTSI EATE

éhf:o

Wang ZJ, et al., Lipopolysaccharides can protect mesenchymal stem cells (MSCs) from oxidative stress—induced apoptosis and
enhance proliferation of MSCs via Toll-like receptor(TLR)-4 and PI3K/Akt. Cell Biol Int, 33: 665-74 (2009).




ErEIEREBHEOREIFMREMEIINT HEE

BH R RREER MR
hMSC-1 #7F3914 21 yearsM/B
hMSC-2 #7F3458 36 years.M/B
hMSC-3 #7F3753 43 years.M/C
HIERAEH T yb¥FyrMSCGM
BERAfRRE e BtE T Ly v MBS L A

BERA#R 48 B k82 HAE : StemPro Human, Invitrogen
HEFE R :MesenPRO RS medium kit
BeRfitERE S L FtEHE - StemPro A1007001 Kit

#% bicp]
Hoechst 33258

BODIPY

50 50
45 4
/Bi 40 /Bi 40 hMSC_2
% 35 'E 35
E 30 iz %0
s )
,H:s 20 % 20
15 15
e 10 B 10
5 5
0 0
control 001 ng/ml 0.1 ng/m | 1ng/ml| 10ng/ml 100 ng/m| 1000 ng/m | control 001 ng/ml 0.1 ng/ml 1ng/ml 10ng/ml 100 ng/m| 1000 ng/m |
— | —— | —— | —— g/m | — | —— /m| —— g/m | —&— g/m |
50 50
45 45
Em 40 553 40
%j 35 hMSC_3 gas StemPro (ADSC)
5 30 & 30
Y] S5
:ﬂ\ﬂ 20 % 20
15 15
10 & 10
5 5 — e .
0 0
control 001 ng/ml 0.1ng/ml 1ng/ml 10ng/m| 100 ng/m| 1000 ng/m | control 00T ng/ml 0.1ng/ml| Tng/ml 10ng/ml 100 ng/m| 1000 ng/m |
— i —— —— Jnl—— il —— ——1 /1| —o— dweok-Ong/n | —— Zwoek-100ng/m |
———
ENEERFHBEOFTSEICX T HHE
= ZIRFTIP =
BHEEEEER A #% HAp
hMSC-1 #7F3914 21 years.M/B Hoechst 33258 Osteolmage
hMSC-2 #7F3458 36 years.M/B
hMSC-3 #7F3753 43 years.M/C
HIEAEH T vk Y MSCGM
BFMASLAEN Ty Ry EF MM RS
AERA#E#S R SR E AR - StemPro Human, Invitrogen
HEREFAEH :MesenPRO RS medium kit
B2 L ALkt : StemPro A1007201 Kit
10 10
z® I
z Z
H H
! !
% 4 % 4
ﬁ 2 ﬁ 2
0 0
control 001 ng/ml 0.1 ng/m| 1ng/ml 10 ng/m| 100 ng/m| 1000 ng/m | control 001 ng/ml 0.1ng/ml 1ng/ml 10ng/ml 100 ng/m| 1000 ng/m |
—o— 14day-Ong/m| —®— 14day-100ng/m| —— 21day-Ong/m| —#— 21day-100ng/m | —&— l4day-Ong/m | —— /m| —— /m | —&— 21d: g/m |
" I
60
/ 8
X hMSC-3 / - StemPro (ADSC)
/ >
o NOAEL / s NOAEL
# #
fffl] 30 ‘fi/ﬂ] 4
o #
#H #

control  001ng/ml O1ng/ml  1ng/ml 10ng/ml 100 ng/m| 1000 ng/m |

—&— 21day-Ong/m | —&—2 /m | —o— g/m |

control  001ng/ml Olng/ml 1ng/ml  10ng/ml 100 ng/m| 1000 ng/m|

—&— I4day-Ong/m | —e— 14day-100ng/m | —— 21day-Ong/m | —e— 21day-100ng/m |




EFERERFHEE S CIREERDAD=X L

MpaEE EOE#N

fHAE : £~ B BEH SRR ZEREMMERG (21Y)
i Ty bRy B MRS L R
858.7.75 x 10* @

2B88:75cm2 75X

H#E&:1,2, 3 RU 4 BRE(LPS +/-)
Flgg: rUTOUEIE

%% :PBS(3 ). RLyMME

(1) R ZRE R MM RE RN
(2) Cold MeOH ##&&

(3) MR ARRRICEIAAR

4) #ET. 7ILFILE FUTOUHEEE
(5) fitig

(6) LC-MS/MS Lay kiR

(7) Mascot/Sprot/i-RUBY &%

LPSAMNEE vs JEAINEE

EERIKIBE :TLR4, ¥ IILAZUEEZ AR (GRIKS,
GRM3), EAZ DEHRIEELT /N> Y —(SMRD1,
SMHD1), Wnt/ B AT = iEHRizZEaL T4 —
(LRP6), & F % 1L §lfHEF (CHD9, NO66), IGF
ESRGEHIFHEF (PHFT), Type | FOaS—455E M
{EEF(PCNA)ZED(FH, TBEHATOMNRSZERER
UREHHEEEREORRE LR

EEMIA2.30 B :BMPZ &K (BMR1A, BMP3B) (32X (43
BEH, TXrAS D ZREHEEF (GREB1) (Z2H B

EEMIG4EA B RUNX2IU N —(MINT) ORIR EH

m) hMSCEADSCOE SFififasTblE TR
P URIBICEUIRESN D ENT
BELANILTHHER SN,

Osteogenesis =3

SEEELE, W28 EESERE
R, o Con BRR

o5iERITO2ERA,
]

Immune system

[ | ey

oy 20y saw |

Wnt signaling

o

INE IURMELUDOMREE

ErEIE R DIEIEREI X9 5522 : NOAEL 0.01 ng/mL

-HIRAASOD2MD IR L FHE 5T 5

s TRV DIETER E/E AT HRMKICKVELD
hMSC-1(21 years.M/B) 1 ng/mLELE hMSC-3(43 years.M/C) =Z74L
hMSC-2 (36 years.M/B) 10 ng/mLEL L StemPro Human 0.1 ng/mLELE

EFEERBHEOEMEIZR T S5 :NOAEL 0.01 ng/mL

IR URIBICKY ., BRIEICEEE T 5Z<OBBEHNFMHEILIND
IR DEMEREER ITHREKRICKYVELS
hMSC-1(21 years.M/B) 0.1 ng/mLEL E hMSC-3 (43 years.M/C) 100 ng/mL
hMSC-2 (36 years.M/B) 1 ng/mLELE StemPro Human 1000 ng/mLEL_E

ErEIZERFHEOENMRSMEICSHT HEE

HMEKOEEZEDOLY . REGEEFLGVEREDN S,




AE-REEOIUNNRLUFR

miR7BT7-t DIVMN MU EE

IURRELUEE Collagenase 1A-S peo.1

EU/mL Collagenase 1-S
#1  [Hyclone = AXJ47554 N.D. Pepsin
#2 |Hyclone 243 AXE40802 N.D. Trypsin
#3 |SIGMA —FLA S.12H183 N.D. Papain
#4 |SIGMA ZFLA S.12E183-A 8.588 a —Chymotrypsin
#5 [SAFC Biosciences —FLA S10J104 N.D. B —Chymotrypsin
# |GIBCO GIBCO 1256009 ND. ¥ ~Chymotrypsin

#7 |GIBCO GIBCO 1221542 N.D. ’
0 200 400 600 800

EU/mg
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R, £33V, TS3RFvY, RARERMH

(1) BZI@IZ4E L BUREIMET T 5,

(2) KTIEENEBLEURTELELY,
- TSAFvH = PEGHIHE OT— Y = a5 F— /BT
&R, £53vY = EDTAHIH XFU, YL =GR

IURMED VBRI LB RMEIREKER 100
I;VF@E . 3 7 80 BN = 7K
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% 60 AVF &8 8t
X 40 A
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ErNEERBHARDIEEREEF 57 1L e

-0.1ng(1EVU) /mLEL ED T RRFI V(&Y RTINS
GEEFLANIILTIE, SYEFAETEIELTLWASABEMEAN S
-HEOReEH - -FEREEEL-EEDI VR URIBEL?

MERAR-RAETREICETLIBER

-JOER/N\YT—avnNEE
HE-BEFEOI IR VD) — 1 RRE—HIZIERLAL
RRAR RETEOIVRFVURBEROERIIEIE

in vitro ¥E5EHE : Nomura Y. et al., Regenerative Therapy, 7:45-51 (2017).

in vitro 4B BE :Nomura Y. et al., Regenerative Therapy, 8:46-57 (2018).
in vivo ‘B %1t : Haishima Y. et al., J Biomed Mater Res B Appl Biomater, 105:1514-1524 (2017).
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