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MR E R R MEF Y AT R FEER AL - o n AR E R TS
TrHABBEV B AR REFR AT FARE Y RaR e B e
b AR F 3 A% R 3-v > fibronectins & Laminins shinf ; Highmobility group
box 1 (HMGB1) % #p A s %2 DNA 2 4 ¢ A B @érnwie i v o &
PTEF LD IMGBL 7 - fw e o B AT L e ol Pk 2 4
BF gt o

b s

AP Y AP RE L A A HMGBL &4 s 3Rk e e WI-38 fiwie 45
CERCLE RRs-E
REER IR0

el * 72 kAR e HMGBL 2 115 WI-38 24 -] p= 5 14 MIT assay # BrdU cell
proliferation assay #* ¥ iX 5 #FIRI| P Benlme 3 F B2 W2 F R
woeom ki e RERY o SRR HMGBL Rk R R Rl R WIS 38
wfe BT E R IRERFRFN o AP 3 b hd B pr I AR I MAP
kinases ¢ ERK, JNK, p38 % NF-B < F|#r|fs HMGB1 i WI-38 chimPe # {7 42
BAgdrdlaniE % > g > 5223 0 MAP kinases & HMGB1 &% 7% )k &
100ng/ml flipcis & v end % o @ hlw e i do ¢ F 07 pb5 ek R 4 o A
PR A Y s HMGBl Ak B % i ¢'Jz}rWI -38 ¢ MMP-9 erp% % & 13
foo ATER ARG R T P EBEFE I MP-9 omRNA 2 Bed BA R
B o 4e 5t eb AP IR PI3 kinase/Akt £ Fl¥edlenf-iw™ HMGBL §l%
WI-38 chim®e 4% (42 & 3 FrfliPI % » 2 AP 5 3] fhwie 2 B-catenin - /)
Pris 2 ILE R S B FAPF IR T HMGBI ﬁ»rs KR T WI-38 chimie £ 6 %
% TLR2, TLR4 # RAGE 7mRNA % 388 % 7 * = g% o

ok =N
':E i

Ao 3] HMGBL g 4 2 %% 3Rk s # fme WI-38 ehim e 45 (7 3% i MMP-9
&1 2 PI3 kinase/Akt ~ MAPKs 22 B-catenin =3t 4, B vEEe T o

R 4ExF high mobility group box 1, human lung fibroblast, extracellular
matrix, migration, matrix metalloproteinase-9



Abstract

Background

Airway remodeling is an important characteristic in severe asthma.
Subepithelial fibrosis is one of the features of airway remodeling and
the mechanism is still unclear. Fibroblasts is the main resource of
extracellular matrix including collagens, fibronectin and laminins which
cause airway remodeling. High mobility group box 1(HMGB1) is a nuclear
protein that involves the interactions with DNA and chromatin regulation
and transcription. HMGBI is also a cytokine that can activate monocytes
neutrophils involving in inflammation.

Statement of purpose

In this study, we want to investigate the role of HMGBI on cell migration
on human fibroblast cell line - WI-38.

Methods and results

After treated with HMGB1 1, 10, 100 ng/ml for 24hrs, we did not found
obviously cytoxicity and proliferation effect on WI-38 cells by MTT and
BrdU incorporation assay, respectively. We found that HMGBI induced cell
migration on WI38 by dose-dependent manner. Using zymography to
investigate matrix metalloproteinase (MMP) activity, we found that HMGBI
induced MMP9 activation but not MMP2. Using specific inhibitor of protein
kinases, we observed that extracellular signal related kinase (ERK)
inhibitor- PD98059(10 M), c-Jun N-terminal kinase (JNK) inhibitor -
SB203580(5 M), p38 mitogen activated protein kinase (p38)
inhibitor-SP600125(5 M), phosphoinositide 3-kinase (PI3 kinase)
inhibitor- LY294002(5 M), and NF-xB inhibitor-Bay117082(10 «M) all
showed the inhibition effect on HMGB1 induced WI-38 cells migration. We
also found that HMGB1 induced ERK, JNK and p38 activated and increased
the nucleus pb5 and S -catenin expression by time-dependently through
Western blotting. Last we observed the WI-38 increased RAGE, toll-like
receptor 2 (TLR2) and 4 (TLR4) mRNA and protein expression on Western
blotting and Real-time PCR through HMGB1 treated.

Conclusion

We found that HMGBl-induced cell migration on WI-38 through MMP9
activation, PI3 kinas/AKT, MAPKs, and /S -catenin signaling.

Key words

high mobility group box 1, human lung fibroblast, extracellular matrix,
migration, matrix metalloproteinase-9
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F1l1& : |iEFRaf A

Bt e g = AR R e E B2 - LR
g et e Ao o IR 2% (chronic obstructive
pulmonary disease, COPD) R iZedkitz ¢ FR©¥ o il T
o He 772V oty e (irreversible airway
obstruction) o Ap$3t AL G f2 35 o F v 0V PR GE IR R
(reversible airway obstruction) ®.- B2 B M 8L (Spertini,
Reymond et al. 2009) - % v(2;=3% % ~ Fl& ; - L @ATHE - &

s B S A AW FR S AR - L R

&y

RIPLaZ 1/3 67 BT FEARA S L3Ry @l o R 727
60 % etk §§ BRAT < I T F B 6 0 A 3G Feh o R
ZF B Fomom B F L 100% (Dold, Wyst et al. 1992) - @ % ik
SORTET G o R BRATFIF - RAETR > bo
AFLE RN LA N A RS REE
FHMASERE T E -4 €332 F A EF o ot § F3
g S - FREFOF GRE R P AFFIRF @ ST e

FOR D IF IR ER L W BT F Rk

af s~ IR A XX (Andrae, Axelson et al. 1988) -



FE P FEATE A o AR EATR S N LR SRR

FF o m R F E R N RF R T sl e T

R RS RS R o BRE BT IS RS R A o f oo 0 1T
AL e Bl A - iR RE Tt s o

TE RO N F AR R G RF R B R F

g Ve koo E A TNISERTY o BT s AR VXA R A ITRER Y L

FEMEAERLF s o B YRR LT F o 4

i

PE R e AT e ke
1-1 Frphad Bwme i F K

Ml F g SAF N EFEEDLAF B BT RFFEE R
prreig P oo Gef ey iR R e (dendritic cells)4&ff 3] 0 &
»eE i e At R (6 0% MHC class TI #4im 7P 5 G % = A T
wesmee S PR S §ERES - A T e 52 37T
ZREA T kg A4 mre gk o % - A TR e g4 o
Interleukin-4 - Interleukin-5 ’Interleukin-9 - Interleukin-13
g4 Tlger e RIS £ R w4 R 4§ chim e ek 1o
it o TRA gL TP BT 2 W IRAGER S T8 g 3t 2 %R
(leucotrienes) £ % 'J’ﬁ"\% (prostaglandins) i# = 2 § ¥ + A 9

53 o XL FE L gA 2 2 & F]Fdrepithelial growth



factor (EGF) % transforming growth factor (TGF)-beta & & it
FRAT R RS e @ AL TG dne i R R
vascular endothelial growth factor (VEGF) ¢ i¢ £ § ¢ BEA72 &

Foo BIREFUII L TEALEE AR FEEL IR E AL o (Ao

Bronchial
epithelial celis

S— DaTEMENT

Leukatrienes, membrane
prostaglanding T’EH1
3 — VEGF
. Extracel

e g : lula '
fi iz '_ IgE \' _ mmlg |
Iu *a 1I- PR IL-4

gl IR - -IL—S . ‘-——-F"-'

Eosinophil Mast cell

Presentation of

n ? allergen peptide to :

Thl == IFM-y, TNF-u

. Presentation of
allergen peptide 1o
Th17 =>IL-22, IL-17

Smaooth muscle
cells

Source: Expert Rev Resp Ms Expert Reviews Lid
W- : B Feipg*chd i F B(Spertini, Reymond et al. 2009):85c k& » A RBp X
MR BT PR E R EREF R i et T w2 4o Th2, Thl 2 Thi7 ¥ * K4

LGP L

e T & 4 s ek o Th sm%e &2 chimme ok § 4 FIpcf ity £ 5 £ 2 B
Tl AR "T».ﬁi_‘;’ A2 B 7§ wed Py T 39 leucotrienes # prostaglandins € £ § § .+ A %
PG P EE IgE R A a0 A4 {5 iR L inrk i d S G et Lk FE A
A2 4 £ %3 4r transforming growth factor-beta(TGF-beta) % Epithelial growth factor
(BGF) » 2 £ F1F 33 1 9l e e 4 2 S R RWHE R4 > Y FlZ 8 F4 &7
TR ARRFB AL L F 0 4R TS L0k ed R R 30T a3
4



1-2  F iR

= R RT o LR AT 0 F g S e AR 1 F AL
Pedl o] e o pomek ~ B EAE (inhaled corticosteroids)
&mﬁiaﬁﬁﬂ%%zﬁﬁ’aié%i%mﬂ@&ﬁmgmgg
BTN R T ORAF I  r AT S L § E A R
RELog 2 jpdgdio Bl e 7= i B E § 0B R 7 54 50% 1
300% # %> A Bkt FRFERS 3 10% 32 1007%
% & e 4e (James, Maxwell et al. 2002)
28 SR ERapm Pt 2 mRBE

PP PR AR S A& R FE At sy £ % (airway
remodeling) o fE = vE R € ¥ chp v AP A %% (epithelial
detachment) ~ = + A & st (subepithelial fibrosis) ~ # i *if
suir & 34 (airway smooth muscle hypertrophy / hyperplasia) -
7k e B3 AEgT ’Jﬂﬁi‘éi (goblet cells and submucosal glands
hyperplasia)# & ¥ #74 (angiogenesis) o H ¥ &5 £ s it 4o
T (AE=)
2-1 + g (Epithelial detachment):

TFATEBES €5 P AREF ARG - L2 pRAFE Y

NEHRE S RN E D A A F R ek i
4



(Ordonez, Ferrando et al. 2000; Bucchieri, Puddicombe et al.

2002; Trautmann, Schmid-Grendelmeier et al. 2002)i&¥ it £7:if

S NGRS SR YN A

2-2 T+ (Subepithelial fibrosis):
TEAREMORE BRARLT o o 4 R R R

?f'?ﬁ;’ﬂ" R At D R G B NG LEE el sk Ll o SEIEC ISR

aAr e T A REESZ S8 (Roche, Beasley et al.

KRS RS A I e e RN A S B
TR IRk BRI AR RO B T AR T R A
Y g At AT R aumie o FF e (deposition of
extracellular matrix ) » b= G F AT F LB AN o Uff hinre
MRF R R AT AR S 0 a3 e R en
HY - LG - A8 2 87 TiE R (Yanauchi
and Inoue 2007) - herf peddd o ok & 4 L 7 i A K i AR
P AT £ 30 pF gelatinase A ¥ gelatinase B (MMP-2
¥ MMP-9) kg AL R ihie = e o e P g 1 e ] MMP-9 eht

F-TIMP-1 > TIMP-1 € #r|im¥e #b 2L B érph 3R » jiA 2) = fmve #F L FF



A & AR i & (Okada, Kitaetal. 1997) &/ 3 @ &7 »

W

Frm kg eie e ? o MMP-9 2 TIMP-1 2 4 8 475 4 > &

~

BBt e gafeh R - B FMaEE (Kelly and
Jarjour 2003) - "7 MMP-9 $f3% TIMP-1 33 di2.ag = TIMP-1 3
‘e 0 it ek A TGF-betal ~ InterLeukin-13 % 3% § i& = TIMP-1
15 R e 8 TR e B B o R 06 S A B0 Ao E vim
LESRID S LEARNE S Sk LE AR 20 5 - - G LA "%’ fadt e w IR E de
+ iw% A2 24 (Ohno, Nitta et al. 1996; Vignola, Chanez et al.
1997) o p3p 7 fwre oh LA £ d & Th2 Mg i 5 2 i
Mg L F K¢ &Fa (Zhou, Hu et al. 2007) e

Fibrosis and impaired
reepithelialization

Epithelial damage

@
and activation
® .
® - _MMPs/TIMPs
imbalance
@ g
()
b aE \: _
R s
b 1 1\\ :‘< .
' 14 Epithelial = N
apoptosis Y
popost Angiotensin Il "~y ~
N
(A 23 I~ XN
| II I
PDGF \'- Tissue factor 7 g
TGF B PAI-1,2 ., 7. L FGF2

e =

= " 4\ VEGF
S ‘:\!J )

¥

7

TNF o \.
© )

ﬂ' Wound clot

"-.._': .\' | % =

= 2 (7))
Fibroblast a4 ] )
migration and - ‘zt Angiogenesis

proliferation Gelatinases A,B Myofibroblast

Basement membrane foci formation

disruption
Sourcet Fauc A5, Kasper DL, Braunwald E, Hauser 5L, Lango DL, Jameson JL, Loscalza 1t
Harrizon's Principlas of Internal Medicine, 17th Edition: httpif/fwww.acceszmedicine. com

Copyright @ The MeGraw-Hill Cornpanies, Inc All rights reserved.
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W= : (M Selman et al, 2005 T+ A @At ha AWMl Ame T g4
B2 et L § A2 2 & F]5 4 platelet-derived growth factor (PDGF) -
transforming growth factor B (TGF-B) ~ tumor necrosis factor = (TNF-z) i & &
AmieA i 2 .3.'—1.%‘3 ]+ plasminogen activator inhibitor 1, 2 (PAI-1, PAI-2)
fRAXGERRALTNATEH I F* Gelatinase A& B kU A A WE PR A* ore
Zyugia® e b i3, k@Rt e Avegiie Rt e g AR R FY A hmreth R
Fid @ A2 ehe § 272 F]3 4o vascular endothelial growth factor (VEGF) % fibroblast
growth factor 2 (FGF-2) §@ 3 FA72 s 4 et ATy BIhFA,T 5 T Fm A 2
R FY FRATE RS FErITF BRI Y hB R ST et AR R
2 smre g2 chi F oA [ g3 4mEd Lmedp o A SRR NgR o

2-3 wFwy e < ¥4 (Airway smooth muscle
hypertrophy / hyperplasia):

b ;gﬁsmfgr;g E’—ﬁiia'ét & gz i"a'i Lo w4 {;}ﬁi;ﬁ»smﬁmg%«
SRR RS Rt R R B P R e LR

WA DA n R Lt s 2 E B At o L

=

N, s
e L LS

ot e
gk 2
f —

FROIFRAAL AITTVWAY ERREE T P T D AN Y
e

KN ANTHSAA

W=: (MBBS ; Humanity first )W 1 3 & ¥ cretexig ; W= 5 T Frose & i g4 {3 ehmten
ﬁ o

2-4 5T pAEH 2 (submucosal glands hyperplasia):
AT AR R KR P AL EFFXE

(epidermal growth factor receptor, EGFR)=E i $4305E% F-v 0



WP FEL £ - Afwplamtag P A7 5 EGFR 7 P & ey
dvo R B AP 0 BEGFR evid it 4 € 3 AR MR R A 4 3
‘e (Amishima, Munakata et al. 1998) o ¥ % eniw?® ek enfljgcr
O RAER Foo i R A% o FIARR Fv i R A € R e
FARF 4 g Fmplie- HEEaSRF2 - (Shin,
Dabbagh et al. 2001) -

2-5 & ¥ #74 (angiogenesis):

KBS §F 7 P HRA TV RBRIER DF F"'?ffﬁ,ﬁgi F B
##74 e it (Li and Wilson 1997) - @ F Qig%#p dgd segom b
L F B AR FOUELER TN 4o et 4 w f (Tanaka, Yamada et al.
2003) -

2-6 AT &£/ 39 pF ( Matrix Metalloproteinases, MMPs ) &7
-2

Ao A R R B R R e B (T A RS e b A
B RAMEE J’I‘u{z%?‘rf 3o FreniTh g 2 o T AR E PR B S
FIAAT £ B0 pF i 1962 &4~ d Sl & = B Rl 29 R
3-v f* (interstitial collagenase) H $-Liffs 22 it d) ken
MMP > MMPs %-% 7 % 64 32 it > 4ogl# 9k £ (wound healing) »

FHlendze g (remodeling and repair) ~ # °r



(ovulation) ~ # 2 &£ & £ % (bone growth and remodeling) ¥ = ¢
#74 (angiogenesis) o s 4ot oz el 5 ~ B & L2 § B
A v e (Bafetti, Young et al. 1998; Vu, Shipley et al. 1998;
Vu and Werb 2000; Opdenakker, Nelissen et al. 2003; Fingleton
2007) » A & Fv prennB it B g Fr |0 8% o A F £ 39 fs

% F]+ (tissue inhibitors of MMPs, TIMPs) imfe b ZL B ek

—i

W ER A EEr o B ARG AR B o F 20 fB

% o &3 ¥ e = collagenases, gelatinases, stromelysins,
macrophage, metalloelastase, matrilysin and membrane type MMPs
(Sbardella, Fasciglione et al. 2012) o F ¥ JRAT 3 3f 2 b 304
M A - FUEE T b LT I s heh A e

e 1B §L e X T T 9% e (Basset, Okadaetal. 1997) -
@ 459 (Fukuda, Ishizaki et al. 1998) % A e 7 # |7 AdF
T IR T i e R T R B (R D] e o U B e
fibronectin ~ collagens-I, III and IV ; « A% ep@iait %
BORIIAFTEEIY prenMMP-1 ~ MMP-2 ~ MMP-9 2 3o A 5 £
Foi preFS TINP-2 ¢ RAE 2 et Liwre o Ko it mie § 4
2 MMPs E4rimitdy 2 AT & F9 fFE> - In(8)kig3l-p L
Pifis 0 B BR300 N e & ih- 1 signal peptide #¢ propeptide °
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BeF - BERRFETHOETE L SR FLE  (catalytic

domain) % C:#§ 14 i<h hemopexin % vitronectin #72)= ih
f# i (proenzymes) = /At TP F D FiLiEY B3
Bev A fREN S oD KA ERT > A AR e 3 A m

ol . A Y
B RART 2 s

—

R v A e B E A £ ¢
FHEAR o AT AP R0 FRATIARL B £ TIEEE
(transcriptional level ) =34 (Johnsen, Lund et al. 1998) -
EEFEATEEIY BEATF ¢ 7 7 MMP-1, MMP-3, MMP-T7, MMP-9,
MMP-10, MMP-12, MMP-13 erfx#-+ ®i=4mL 5 AP-1 (activator
protein-1) ~PEA3 (polyomaenhancer A binding protein-3) -
TIE (TGF-A inhibitory element) ~GC ~Sp-1 binding site~
SBE (STAT binding element) ~C/EBP-B (CCAAT/enhancer
binding protein-8) ~O0SE-2 (osteoblast-specific
element-2) ~SPRE (stromelysin-1 PDGF-responsive
element) ~TRF (octamer binding protein)~ Sil (silencer
sequence) ~NF-x£B (nuclear factor kappa binding
protein) ~NF-1 (nuclear factor-1) % RARE (retinoic acid
responsive element ) & FF 143 & 8 ~ g & F]F o pdt 4 F]S
g X DR & LT e 2 S L e b LA B
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oo deimre jirE (cytokines) ~ 4 & F]+  (growth factor) % I 2
] (oncogene) » #* *F e im¥e ] fk re g 2 FIRBLR S Tlgrg i
mitogen-activated protein kinase (MAPK, ERK, JNK/SAPK, p38) z:u
LR REIAT R psAFER T  chAP-1 2 ETS #
FF A FRIAT £ 3 prerdg 4 B (Robinson and Cobb
1997; Lewis and Norman 1998) -

2-7T Sarz e memid

*

4 - TR ARG - e e (fibroblasts)

gk arzk (fibrocytes) (Quan, Cowper et al. 2004) - ¢ ¥ %52 2
SRR R PRART I FI ERL G TR e
gt e kiReE R 44 0 R e AR g (Abe,
Donnelly et al. 2001) - % Schmidt % & &%= ?),?c“‘ Ap 0
(Schmidt, Sunetal. 2003) > BiBAcitf ik # e B30 iBR P o
B HNFARDwT RE AR PR L e CET RET
HE5 (D34 chBiiF e pFs 5 £ 3% - A% R 1 2 alpha-T i§ e
s 3-v (alpha-smooth muscle actin, a-SMA) > ¥ & FAf &t
TR RIT e ¥ P AT Y BT o m R P e TR T IR R
WA i R TS 0 T OB S L UR A e SR eni R
TP T R R Y AR R SR R e o BRin e T Y i3
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FHEEAF AT P AR o
2-8 e T Fivnd d

R Ty Bt F B IR S Y VARG S A A
A F giERES hE & 25 (Gunst and Tang 2000) © 3% % 54 )
s L g 3 BB i & T Rt gl K R anig
7 (Amrani and Panettieri 2003) o »¥ i T svnsg it € X iw
%R e AR RRFEERF
% 3 & : High mobility group box 1 (HMGB1)#r3>iFed &
3-1 HMGBI /§ 4

High mobility group box 1 proteins (HMGB1) &_#& 1973 #
# Beh (Goodwin, Sanders et al. 1973) o HMGB1 eh3-v S ig4c
Be o HMGBI 3 - 224 & % B ehjdv 3 2827 DNA ¢} &2 id
# - HMGB1 #_ HMG proteins #Zih— 2% > v 22 DNA et 8 2L%
— {1 (Bustin 1999) - HMGB1 %5 #p e 3 B 5 — B DNA % & &
v ¥ IF nucleosome s 0 P A Flig e 2 E i DNA £ e s

i 48 22 4F Gl 774 v (Landsman and Bustin 1993) -
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B U
MGKGDPKKFRGKMSSYAFFVOTCREEHEKKKH

[ Amino terminus

CEERWKTMEAKERGKFEDMAKADKARYEREMKTY IPPKGETK

88
KEFKDPNAPRRPPSAFFLPFCSEYRPKIKGEHPGLSIGDVAKELG

162
EMWHNN TARDDEOPY EKKAAKLEERY ERDTAAYRAKGKFDAA

1} } 214
ERGVW LE;'E;KSS'IS[EWEEEDLE.UE.“ DEEEEEDEENENEREDDDDE
MNL52 ]
Carboxyl tarminus
HMGE1 A-box HMGEB1 B-box
Amino acids 879 Amino acids 88-162
HMGE1 acidic tail K Hyperacetylated
Amino acids 186-214 target lysine
¥ Changes from human 1} Nuclear-localization signals
o mouse MNLE1 = amino acids 28-44;
100 5—1:189 E—D; NLS2 = amino acids 179-185
202 D=E

W= : (Lotze and Tracey 2005) 5 HMGBI tri4£% - HMGB1 § — ® A % (U= & @ %2 9 ¥/ 79)
ZBFH (R B 885 162) 8 - BEIEIEAEC A (RAMT S 186 71 214)+B % 5 LHMCBI
Fhwreh o LEET A 20 BRAMAA L c ERPBRASNREE AT FHE P

FEgme Y Bk A TNF-a RS LA > LERBEHATF RS PILT BRI ES I
TEBRFY enRF LITT -

HMGB1 % o~ 3R w2 2 ¢ > ",ﬁ% G E I L PIE -G % R

=\

St g e (Lotze and Tracey 2005) < HMGB1 7 = #&## 2zip 2 ##
P hmre eb 7 B — Bl G HMGBIL flmre 5 ¢ fpic A d %> ¥ - Y

wimre S = (6 d e A & (Lotze and Tracey 2005) -

€ In the extraceliular fluid

» Binds RAGE, and possibly
TLRZ and TLR4

» Signats through NF-x8

HyGET, @ In the nucleus
v = Bends DA
v incts i el DNA,
; lodulat teraction
; of transcription factors

N I with DINA
i Nuc.eusdme !

fz’lc-‘%

& Transcription 5{[]
%ﬂuchus
=

= Promotes
axonal
sprauting
and neurite
outgrowih

cell surface

i 1 b At the
e During necrosis
* Released from cell = >
= Drives inflammation Sacratory
andfar regair lysoscme

= Induces cell megration and

d Secretion by immunocompetent cells

* Activation (for exarmple, by endotoxin, tumaur-cell metastasis
THNF, IL-1 or IFN-4)
f During apoptosis or after damage * Accumulation of hyperacetylated HMGB1
by UV light or platination in secratory lysosomes
* Sequestersd in nucleus * Release Into extracelular fiuld
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W= : (Lotze and Tracey 2005) HMGBl #im®e{xp er4: ¢t ehnd & o g, fime iz p » IMGBl £
DNASE&F® €A DNA HE&FF ; b ad L ANFTEMRIFG? »IMGBL § £ R R
WA e RFRE §EREMRNT IR ARG L > 2y CARARRE L G LR e
BEARBEES S c. hwetpe g% 8w 4 & X F RAGE ~ TLR2 & TLR4 - # NF-kB
translocation i& » Jn% % ; d.HMGB1 § £ I hL R m%e o E iiim? 2 R jflm% » it
s PEEB e FAAEP A R A B I NEC LA mE A 4 0§ FRi 0 HMGBI
REbasdd aapetie pr ficdimedt | e L@ ugfer ¢.5d wefip fi
Wi PR EFEF LA EBRZY; [l £ Gd we - 254 UV o 55 IMGB
RIERTENmEp X 2 @ miedt o

X R P e F';“ng;\q‘g‘_xbf‘[?; Frgm N H © 45

7 A

’ 2

fmie dvE i 3h g i 4e HMGBL ehF J& o e s HMGBL + g 1™ P ime
PR NE o3 5 mie i B e R L enlm e ik 2 I g R
& HMGB1 3 +4c#+% w2 (dendritic cell)==3% (Messmer,
Yang et al. 2004) 4% HMGBI #{ig ¥ +:3% (monocytes) € 3§ 4u 4k
T4 2 fF3%3F §oenlmre ek Ao L F B4 F (Rouhiainen,
Kuja-Panula et al. 2004; Kokkola, Andersson et al. 2005) - &

SN,

ﬂ]grsg HEgFH @ oime jpcF @ # 4 (DeMarco, Fink et al.

r
NN

PN

2005) - V%’ ¢ote w zpAk HMGBL §0cR] € 3 4 MAC-1 f= RAGE > %]t

@ oE s e ARst 2 45 it 4 (Orlova, Choi et al. 2007) -
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Binding of HMGB1 to unactivated
Necrosis | macrophage/monocyte stimulates
of tissue cells ™™ NFK-B translocation

DANGER-signals * \*

(pathogens, tissue injury)

Proinflammatory
cytoki Res A

\ Binding of extracellular A A &
&y o HMGB1 to RAGE o / A
— 0 e
A oo \

A

A

A Activation of macrophages/
monocytes to release nuclear HMGB1

Autocrine stimulation
by HMGB1

#+ : (Abraham, Arcaroli et al. 2000) HMGBI i &% & & J& 774

3-2 HMGBI g % 3% A 5 el i 2

BEIR 0 AT Gk A 2 S [ BLPS 48§ M dea R 2
ik %% (BALF) HMGBI <94 3 (Ueno, Matsuda et al. 2004) ;
FEF O~ SNBT PE NGBl 51 AT ok S 5
e33R TNF ~ IL-18 ~ MIP-2 en% 3 (dbraham, Arcaroli et al.
2000) ; BRI T A 4o cystic fibrosis & 3 HMGBI 4 IR
B oo @ %3 HMGBL & i 69 3%ef o oo @oof r 2 IR T
f2 & ¥ proline-glycine-proline (PGP)# & 4 (Rowe, Jackson et
al. 2008) o F]* HMGBI & i#nghiaic B B o &d 4 F %IN0G

Sato & ~ (Sato, Suzuki et al. 2000)F!* bleomycin 3% " {8

15



i oo A IR i ends B 050 P ] HMGBL & BALF ¢ ek A& 3 4c o
Pk is i I D) HMGBL 4 4 S 3R ‘e ‘e 3 4 5 I S
ot o P RGP T HMGBL ¢ R i Rl m L
3-3 HMGBI1 $3*% tw¥e 43 &2 tm¥e 3§ 24 chff g 14

1T e e Pt HNGBL ¢ g iw e cnih 4 7 F A om INGBI 4
g ARk Bt ¥ g S e g (Yang, Chen et
al. 2007) > Taguchi & * 2¢ 3875 HMGB1 #1768 % ‘m%e chdg 43 ik 5 1% =
ek %% (Taguchi, Blood et al. 2000) - "f TR fm e 2 R
oo vk B H B e Bk Fme (keratinocytes) ~ T i s vim e
(smooth muscle cell) ~ % 5% m% (glioma cell)® B F o ¢ ixlw
¢ (mesoangioblasts) R & 7 3 3| HMGB1 & 3 &zt fwmve 45
e5c 4 (Palumbo, Sampaolesi et al. 2004; Bassi, Giussani et al.
2008; Ranzato, Patrone et al. 2010) > &8 5w @& 4 it 4 8

YR AT Y 0 & B e g IV i A% 18 ERK1/ERK2 3-v jeps gn & @R
“ri¢ & (Ranzato, Patrone et al. 2010) ; & e & fme 4o F i
e ) H g% I3 HMGBI ¢ % 48 toll-like receptor 2 & 4 (TLRZ, TLR4)
= d MyD88 i j= 1% serine / threonine kinase (IRAK)# = i+ MAP
kinase # /& & H_® #:13 = [KB vrdegradation ; 77 &% E_&iF
receptor for advanced glycation end products (RAGE)p

16



‘¥ dem X B> g ras gt g @yf A E 1 MAP kinase % A 2
Qo ipteag Upti LaF R~ (dbraham Arcaroli
et al. 2000 ;Yang, Chen et al. 2007) - ¢ ¢t HMGB1 ¢ % 3% RAGE
% B4 {5 CDC42 &2 Rac (guanosine triphosphatases)=is it I
woA & e g B PF R 42an4 £ (neurite growth) (Huttunen, Fages

et al. 2002) -
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$od FLEH
PP AR R R RO s B 2 T L e
fmiv {Vipllﬁﬁfﬁjﬁx_‘mﬁ X F|Z_ - @ I«LLm@s-‘;’E%ﬁayﬁl’a‘ 4 B2 ':’%7}?'\%

TR T o drE /2 )I?% ¢ & 7] HMGBI ¥4k a2 mPe £ (7140 % ‘m¥e

=
|
—mde
)
(‘H}
\a;
Rl
=
£

D FR RS R s A A4 HMGBI ¥t

g e B A clE B L R -

18



FzF F&mRMPEES

%1% i-#2 2% (chemicals)

R LA R %
Acrylamide AMRESCO, USA
Ammonium peroxodisulfate (APS) MERCK, DE

Ammonium chloride (NH«C1)

Sigma-aldrich, USA

Albumin, from bovine serum (BSA)

Sigma-aldrich, USA

L-Ascorbate (L-form vit. C)

Sigma-aldrich, USA

Bromophenol blue BioShop, CA
Chloroform (CHCI1s) J. T.Baker, USA
Calcium chloride (CaCl:) BioShop, CA
Coomassie blue BioShop, CA

Dimethyl sulfoxide (DMSO)

Sigma-aldrich, USA

Ethanol (C:Hs0H)

MERCK, DE

Glycine

Bio Basic, CA

Glycerol

BioShop, CA

Gelatin, from bovine skin

Sigma-aldrich, USA

[ sopropanol

Sigma-aldrich, USA

Methanol (CHsOH)

MERCK, DE

Nonidet P40

BioShop, CA

Potassium chloride (KC1)

J. T. Baker, USA

Potassium dihydrogen phosphate
(KH:POx)

J. T. Baker, USA

Potassium hydrogen carbonate
(KHCOs)

J. T.Baker, USA

Sodium azide (NaNs)

MERCK, DE

Sodium Bicarbonate (NaHCOs)

AMRESCO, US

Sodium chloride (NaCl)

Sigma-aldrich, USA

Sodium hydroxide (NaOH)

MERCK, DE

Sodium phosphate monobasic
(NaH:POx)

MERCK, DE

Sulfuric acid (H:SOs)

Sigma-aldrich, USA

Sodium dodecyl sulfate (SDS)

BioShop, CA

TEMED

BioShop, CA

TRIS

Bionovas, CA

19




Trypan-blue AMRESCO, USA
Tween-20 BioShop, CA
Triton X-100 BioShop, CA
Zinc chloride (ZnCl:) Panreac, ES

% 2% ¥t (buffer solution)

RIPA lysis buffer pH 7.4 500ml
Component ml / 500/ml
IM Tris-HCl1 pH 7.4 25ml

oM NaCl 15ml

0.5M EDTA 15ml

20% Triton X-100 12. 5ml

10% Nonidet P-40 50ml

dd H:0 382. boml

10X PAGE running buffer pH 8.4 1L

Component g/1L
Tris base 30g
Glycine 144g

BiER rxfe#pl 1 8.4 £45dd B0 X 1L

10X TBS pH 7.4 1L

Component g/1L
NaCl 87. 66g
Tris base 121. 14¢g

AiER xR pl A1 7.4 A4 dd HO 2 1L >

20
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10X PBS pH 7.4 1L

Component g/1L
Na:HPO: « 12 H20 28.Tlg
NaCl 80g
KH:PO: 2 g

KC1 2g

ferdd H203 /2= 266 »pHA AL 7.4 £ 4 dd H20 2] 1L » = 77

¥ 38 @ mie kT BT

WI-38 : % A &g mengh @2 fmve » kih s — 44 S ¥ HmT ehs
3 dnte AR BRI 0 6 g RIS 24 ) PR tme b R
Bz 4 & m1 R R/ A5 FREREFT o

45 iwieR AL

g * 2 2% 3 5 MEM alpha Modification (1X) B % p HyClone ;
% 7 ® * g i3 Fetal Bovine Serum pEF p GIBCO -

¥H& @R EH.

‘wmre g% (cytokine):

Recombinant human High-mobility group box 1 protein
(Amphoterin ; HMGB1) :pf&p SIGMA-ALDRICH (Catalog Number
H4652) » 5 £ coli #t4 ent 5g % hend 2 F-v o Recombinant
HMGB1 High-mobility group box 1 protein (Amphoterin ; HMGB1) :

PEE p R&D systems (Catalog Number 1690-HM) » % -] B # %%

21



itk e A g KipenE 22 kv o Recombinant human TGF-f;
(Transforming growth factor-betal) :p% p PEPROTECH-> 5 HEK293
cells #T4 A #F khend 230 o

¥-0 jrprdr4]® (protein kinase inhibitor) : 23%'% pbp

SIMGA-ALDRICH, USA -

Fri B - Frgl R &2 Catalog No.

SP600125 c-Jun N-terminal kinase | 129-56-6
(JNK)

SB203580 p38 MAP kinase 152121-47-6

LY294002 phosphatidylinositol 934389-88-5
3-kinase (PI3K)

PD98059 Extracellular 167869-21-8

signal-regulated
kinases (ERK)

BAY117082 nuclear factor of kappa | 19542-67-7
B (NF-«B)

SB415286 Glycogen synthase 264218-23-T
kinase-3

G BEEE Y 2 P

- il

B R 8

Mouse-anti-human beta-actin antibody Gene Tex, USA

Rabbit-anti-human Lamin a/c antibody cell signaling,
USA

Rabbit-anti-human Matrix metallopeptidase 9 epitomic, USA

(MMP-9) antibody

Mouse-anti-human RAGE antibody Gene Tex, USA

Mouse-anti-human toll-like receptor 4 antibody epitomic, USA

Mouse-anti-human toll-like receptor 2 antibody epitomic, USA
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Rabbit-anti-human Akt antibody

epitomic, USA

Rabbit-anti-human phosphor-Akt antibody

epitomic, USA

Rabbit-anti-human phosphor-GSK3 beta antibody

epitomic, USA

Rabbit-anti-human phosphor-IkappaB alpha antibody | Cell signaling,

USA

Mouse-anti-human NF-x B p65 antibody

Cell signaling,
USA

Rabbit-anti-human beta-catenin antibody

epitomic, USA

Rabbit-anti-human phosphor-p38 MAP kinase

antibody

epitomic, USA

Mouse-anti-human p38 kinase antibody

Santa cruz, USA

Mouse-anti-human ERK antibody

Santa cruz, USA

Mouse-anti-human phosphor-ERK antibody

Santa cruz, USA

Mouse-anti-human JNK antibody

Santa cruz, USA

Mouse-anti-human phosphor-JNK antibody

Santa cruz, USA

ZHeKit:

Thiazolyl Blue (MTT)rtp AMRESCO, USA ; Cell proliferation

ELISA F£% B Roche, DE ; wmPz frphnih it g * c9REzol C & T RNA

isolation solution F£% p PROTECH -

Real-time PCR #7i¢ #* 515 ;

i * g5l 3 §_% agpplied biosystems 3!+ K244 primer

express 3+ ¢ 3 MISSION BIOTECH (MISSION BIOTECH, USA) #li*®

(31 % % ihenz 8 DNA 308~ p »> NCBI e il ez )

Primer #%f Forward Reverse

Human MMP-9 CGCGCTGGGCTTAGATCAT GGTGCCGGATGCCATTC
Human TLR2 TTGTGACCGCAATGGTATCTG | GCCCTGAGGGAATGGAGTTTA
Human TLR4 TGGTGTCCCAGCACTTCATC | GCCAGGTCTGAGCAATCTCATA
Human RAGE GAGCCAGAAGGTGGAGCAGTA | GCAAGGGCACACCATCCT
Human GAPDH TGCACCACCAACTGCTTAGC | TCTTCTGGGTGGCAGTGATG
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% 6% wmed 9% (Cell viability)

AP eh

77 2 HNGBL % WI-38 2.3 £ 5 fmre & 42 » 2 ok 4] »

MTT (3-(4, 5-Dimethylthiazol-2-y1)-2, 5—-diphenyltetrazolium

bromide) assay it 5 w2 & (P3¢ » B RIZ I A% e p o R4

piapad ¥ priv* @ MIT < tetrazolium & % = ¢ o MIT

formazan > 4 » 7 Dimethyl sulfoxide (DMSO) fé 2 & vk &

570nm ¥ ¥ 3limre Rl MIT csc 4 > T & 7 R A o

RERMHI

1.

i oK i & A MEM-alpha ( FBSO. 5%, PSA 1%, vitamin C
50ng/ml )i K-fwrz fd ~ 96 well ‘wPe 32 %45 > & B well P 2
1%10" fmre > & F HpLyg 24 ] P o

HFeH % Ao 4o » HMGB1 B B~ %] 5 1ng/ml~10ng/ml~100ng/ml
2R S 2] PR 0 b s MIT R M G R4 (R

2mg/ml)fs# Bitse » BOML > 63w R 45 3/ PRI~z £ 4 o

AR A AT e~ DMSO 100pl - Bz ET 10 44 R

K& D70nm > K T A F ek E & 650nm e A i ek
i@ & e ELISA reader % MULTISKAN EX microplate photometer
(P A Thermo, USA)E % {8 i ezt okl but 2 JUpl e sk i®
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K& e = X

¥ T4 w4 9% (Cell proliferation)

%P
0 8 5 HMGBI %1% WI-38 &.F £ 7 #& % @2 3 4 ok » i
f1* BrdU assay ; %2R 4 4]* 5-Bromodeoxy-urdine (BrdU) #

DNA 4F @iE42 7 > BrdU €& » A7& & ¥ ¥ b5 Tehiz ¥ > ikdp

DNA eh g AR R f fds b £ chlw®e € & 2§ Brdl vk

BTk~ > Brdl § 2 #hie% I S phase chiwmbe » A g L H

thindd 2 BRI Brdl € % & k¥ TLwie i 2 £ -

RERMHI

1. 2l * M 535 & & MEM-alpha #-iw¥e f&» 96 well ‘w®2 33 %
o F Bwell MAT el 5107 0 F 24 ) BRI A
£ 27 F HMGB1 & & (I1ng/ml>10ng/ml~100ng/ml) 22 H ¥p % >
HMGB1 #e » 34 p 18 -] F¥{5 £ 4¢ » 7 BrdU labeling 2 M u F3% &
A CER:100pM) 6/ s L e Tz -

2. ¢ T 7 labeling % & > @382 £ 4% B well 4. » FixDenat
solution 200l » F**F B& 3% 304 4 PFFR (S Vl“,f FixDenat
solution # B well 4 » 100M] peroxidase-conjugated
anti-BrdU antibody (anti-BrdU-POD) » i % »> %8 90 4 4&

25



3. BRI s H % BrdU-POD solution i 2 washing buffer (1X
PBS) = i well 200p1 i*i% 3 = o

4. 2 18 B EFEIEE T 4o » substrate solution * B well 100p]l %
R 3044

5. PFRF 3|7 12 {34 » stop solution (IM H:S04) = B well 25p1 #
2300 EHRIF BRITH 1 A4 it fpx k@& 450nm (F

ek £ 690nm) o

8% wmwefi7R %k (Cell migration)

FE%P

A % 3= HMGBL 1 WI-38 imre #5 {74y 4 R 55 1% 7 fmve
s % % (In vitro scratch assay) XKELPlim%e 45 7 > ‘P2 RE¥T (S
A 3 & AR w7 3] starvation shBk B 0 & 100% we
RBE KL s 22 - iERlRA T R R NGB 2 i
WI-38 » ki 3| {1 WI-38 v % o
FERMHI
1. #-WI-38 #& » 24 well m?e 32 &4 > & B well p § 5*10" chimee o
2. e pbrtts o A% M 3y & A& MEM-alpha (FBSO0. 5%, PSA 1%,

vitamin C 50ng/ml) & WI-38 *% starvation & i 24 -] B -
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3. FERFE TS 100l B g X 5 B owell 2001 - 3 & SR
Ftk g g P4 e e starvation & A -

4. A x Frebide Fa A AT 2 A k& SHNGBL 2 Tl -
(1ng/ml ~ 10ng/ml ~ 100ng/ml)

5. 5 16 -] pFi Bt 7 HMGBI 2 it 33 & i 1X PBS itk

TigRTFINAT E R o b gl B BLIpFE nigration

W

2,

¥ 98 Fd kprdrlismie 79 %

FE%P
FI#* ko e el il WI-38 » &7 i £ ¥ 3%
Pl Ak R T £ 0 iF® k& HNGBL 2 # WI-38 % & 35 HMGBI £_% &%
WEiet B migration 4p M -0 jEps kg S e f (T o
ELE
1. #-WI-38 #& » 24 well m?e 32 &4 & B well N F 5%10" eim e o
2. @ lmre pErgts o JU% M 3 & A& MEM-alpha (FBSO0. 5%, PSA 1%,
vitamin C 50ng/ml) % WI-38 *% starvation & i 24 -] F -
3. FERFE TS 100l B g X & B owell 2001 - 3 & SR
Ieig 7§ 14 e ihstarvation SR 3 & A
A T ber F e eEev pcpE iRl A IMGB e % £ & (100ng/ml)
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e %] > SP600125 (2uM) ~ SB203580 (2pM) ~ LY294002
(2uM) ~PD98059 (2uM) ~ BAY117082 (1pM) -~ SB415286
(2.5UM) > 4c F PR e e &) DMSO ¥/ %2> ¥ ¢b:B 5 HMGBI i*
*OETRR 2 L e RIS RR

5. Frd|F e » kmie ts 1v % 10 A 458 4o r ¥ iT%* k& HMGB1 $1i%
6 | PEiS c T AN o

6. 1X PBSi#iked =x ; ME A dEAF > b FLIUIE LT I B A

"
B
i

2,
% o
=~ 3

5108 pr3 SR %P9 g A (Zymography)

R %P e
mie A T F €A RAT £ B0 pr(MMPs) X FT 445 (7> A ik

2T I e R R Y T s & AT R R g F M 0
{6 RiplE fmre & ke MMPs 5 PR A S — FAB TR R A $70E

7 MMP-2 &2 MMP-9 355 B B0 SLAEF A MEX © b IR B P enfEd iR
foo i PR ILEJIH POREEE A fEP R ahdF > e r PR
SDS-PAGE #-'& it 1o ez & AT T oA » o 2 MMP-2 » + & 5 T2kDa
A MMP-9 & & £ £ 92kDa » FIpt 7 ¥ KUY Tk AdE 0 L LB
comassine blue % 4 {$42% & ¥ 1415 2 MMP-2 & MMP-9 ¢ & jizp 53

SRR SRS REEEA L SRR N R MIP-2 B



27 MMP-9 % 3 chfig & 502 o

LE L

¥ & 7 kH5: 1% Centrifugal filter units 30K (cat no:
UFC803024, ptp MILLIPORE, UK) #-iwmre# (=9 % ¥ 5iF 16 -] PFen
Mok Fa A AL R NE 0 dro i 3000g K 10 4 4 o AP R -
B s AL G 10 1 ek -

B0 R RES A AR EE 1XPBS 1t 10 i AR g

to ek A2~ 10l  »~ ELISA plate ¢ > £ 4c» 200p] 39 FER

\

RlER (1 ddH20 A7 Bie ) > SaEEmRT 91 ~ & £ 7
4 & 590onm sk B oiE * R Fv B L BSA (BEE p SIGMA) - ik
BAwWET1T 0.5 20.25 »0.125 > 0.0625 mg/ml -

%] i gelatin gel: 2P @ (T gelatin gel & & » 495 1Y

(separating gel)iE & 5 8.5% » gelatink & 5 0. 1mg/ml G-l

\

BoOE SRR AAE ) A (stacking gel) kA 3
A% (fe¥ 2 SRFBUE) o > P EBMERHE ik FHART
T

AR B8 =+ 2 kMg & A4 » v & 2 - dinon-reduced
sample buffer (fe® # 34 RFHEUL) HFRE T FL 4k o
T BB H Feagelatin gel KR FAKE 0 £ ¥ 4~ running
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buffer (e =i $RZHWUR) > HfFrfaradk 24 & 2 H

)

pooEERF - 4 > DUl R 9 FHRor ik (PageRulerTM
prestained protein ladder, F:§ p Fermentas) - # & #12 80V &
o F R ;lx;‘};gf{ﬁig BN BRI TR NS B s 100V 0 2 ARE AR
B AC) TARA (FEESEE £ AP SMPs F 7 FHLR 1457
B 8 1% = degradation) °

B g R0 R R BELRI I E DR T R (S ik

Ao 3T RAKE PR a e 3 FRAEGET L BERR R o B
12 ddH20 ik S L * 2 SDS aiie g ek (e SR FH Y
%) e 30 2485 & F 2 50mM Tris-HCI (pH7.5) 7% 15 # 485
ZofEFrREEER (RRZFRPRMEE) FF 27 &1t 4%k
B 2if@ & 80rpm - 37°CE i 20 -] P b o

X . BREEPD AL M > £ 14 coomassie blue ¢ ik (fe i

i S REMEAE) 49¢ 40 4450 (£ 2 coomassie blue A% R AR L

)

40 483 1] E3]7 g LM ot 44 RE o UL el
B BRI 18 1 B s 478088 Image J (National Institutes
of Health, NIH)=z & -

¥ 11 & & * g2 (Western blot)

Rk P !
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Tt EELE P AT RS TR N e TiAS R
oA E e BN RES BT S A Y h3-9 e B PVDF #F
Foo I - B pR Y - bRl > HOE N GO SBRBID Y o T E AR -
SR RE] LI B AR ST B - B R 0 )
L CEEBEE LR I AT A R RIS R AR TR
g4 e ife st 3033 R 2| v A E PR E o

LE L

v Feaje P R-WI-38 At 6 well & &5+ » 5 B well p iz dk
2 3K107 5 EREHEMME FRERAIBEA S KB Ty
% A a7 * kR HIMGBL (Ing/ml ~ 10ng/ml % 100ng/ml % ﬂ/J
e v 24 ppF) " 27 &g 7% H#E 0 HMGB1 (100ng/ml) i
0~48 5248 304481 [FF2 2 | 7 o Al R TT 8
%47 > 1B miE e IXPBS ikd = > 2 RIPA e 3 % e (f

B FREHWUR) 0 wre dic PK10°4e » 300p] RIPA w3 f2.5 e

~
S

—\

o
L

i RH LR E S BRI 20 2480 £ 1 4CHRE T 14000
Wi 30 A4 B ERE FRT L MR R e A
Roenimie BT I R 0 ol Fd RPIF M E 200k R oo
W e Rd A R AP P R A dp b R e
(NE-PER® Nuclear and Cytoplasmic Extraction Reagents, FLE p
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Thermo) & 4 & WI-38 ‘w¥e 242 fm¥e B J-v o WI-38 a3 10 2> A 12 &
o &R owell mredcp 5 1%10° > A4 HMGBL &% = %€ A
Wlg PR S3RE SA R () BRRAG HRR I o TEH PR (ST
Ty A iR IX PBS RS 18 0 RBELEE S P HE T
BB YD e P G B e e o

Foo FRE A S nFd R R A A P S 0 ddH0 A B
{6 P~#f# 5 & 10ul 1 ELISAplate @ > £ 4 » 200l 35 §ipl 2 -
BRI 0 ARl R AL & 590nm H sk o @ iR
35 75 BSA(REF f SIGMA) k& A %5 1 -0.5 00.25 0.125 >
0. 0625 mg/ml o

WHE R FRIEM: AT el TR A PRI AR
10% > & A% & RER 5 4% -

Fo FRP TR D RSP E R Y T endy R 4 x 2
42— ¢ ]oading sample duffer (fiel = 2R EHEUHF) R &

= E L T SR Y ORLE- AR IR RE- o B Rl 1B L

folk

BT AR EGF O EXRITTAZEE > 4~ running buffer
BB dpihk & o TR R A 1S D Fed R e M TR N 0 30—
FHAe 2R F0 o L8OV A ENERTRET A RV
AL E R REAINE T R RTREINT T A AR 100V i
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RO I e BT R R A Y R R LR R T
Bokigak T A e

O FREF AR R0 FREFLBESEFE BT AELD

By Fz o d @3 5% kA (whatman 3mm paper) %

# % % (Bio Trace™ PVDF, pt§ p Life sciences) @ i A2 #7%
FPXFET RS ) cwEFER T 100%57 B (methanol )iz
@ by s Bt 1X g E e 5% (transfer buffer, fe

B st AR ) 5T LA R R B R §

N

TR AP L F R A TR G

]

R AR A A - R g AR AR Y
o cHE AT FEASITRED EF BARTELF 2 DA
Ao MEFHOEF IR CEFITARP HF L2 HIE Y
¢ m IR TR PN SRR R 0 0 TOV nE R E TR

2 ) PG RO RAF MR o W R A Btk

A ek A AR B T

iﬁmo 7 ﬂ;?’:’\‘ﬂ' » ¥ 2 b /&’/5 7V Ag B rj'ﬁﬁJ[v4f »~ 1X TBST

J

(Aol /2 2B EHWUG R LB S AT ZE ] [ 124
o B b h - Mehkee B EINREE (blocking) o * rE
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MABAd PFFE HF L RBEF R~ 7 - B4t 1XTBST
¥R (:fm%*"ﬁrﬁ BRI ERAE KRR PFERLE)

T 14 )t 3 2R IXTBST ik 3= (=10 448) 0 &
FHAEF e~ 52 2 fuklien IX TBST S e p (5% 1 pF; iew
PERF 15 IXTBST i = =0 (& = 10 A 48) > 7 43 54 ~ i 3
R P o LR RA K LR NE I AR B s

Fd @ % anend k% ¢ A5 Immobilon Western Chemiluminescent
HRP Substrate (F&§ p MILLIPORE, USA) - #-#% 73>t 1X TBST i
AT BB TBST i £ 8 ~ 4R d A MR R K
7O ",5‘ F41* ImageQuant LAS 4000 % %% st (GE healthcare Life
science, USA) &k i jpli4 ko & o

s (stripping): FRErastenp enE g d s b ¢ g B en
PO T k> N 7T Y - e A R o AP F ) S
7 5V LR 0 hR IR L1 - PR R
M B TP 1 By PR TR o I i g I
Fuk s e 7 R4l (Internal control ) 3=v en& B o A @ * en
ks v i e 5 T-Pro Western Blot Stripping Reagent I (R
2 p T-Pro biotechnology, R.0.C)» @& * = 2 & H & 5123k o

¥ 128 Tz E R Eprd 4 F B (Real-time polymerase chain
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reaction)
R 5% e

Ak YT g WI-38 s5d HMGBL 7 F ik & enfljie™ » fdp
Wimre B A B me f (7 eAp B mRNA ¢ ELF G B o
LE L
mRNA e B~ - WI-38 #& » 6 well ‘w23z %4 > & B well 'w® #c
2 3x107 > & @ H pbutis 2 M Fa & A TF starvation 24 o] pF 0 BE
B {s4e » 2 e Jk B e HMGBL » 2 7% % 18 fj‘%i%éﬁﬂzi%%ﬁﬁ%%i%
%3 rR A end’C 1X PBS tiks = o BB B well 4r ~ 1 ccen
Trizol » #-pLrg3tdf b inim@e B £ 353 12 B~ p ATend § 3 g 3k
1 oo #-Trizol & ¢ 4 » 200l 7% # (choloroform, CHCls) -
TR RTRTI0 4568 > # B 2R 10 48 %2 120002 -

ACHEs 15 4 455 I3 (2 énfk A5 1 iFin 9 A00p] 3 &7

¥~

sk ,
LS

Gk b i3 T3 T k& 9 phenol-choloroform ; 4%7™ & £ B~

Btk e AR AR 5 R (isopropanol)#e » ik RT3 (83
FEFE 1044 £ 1 12000g > ACH s 15 248 5 B iFied

",/TT B Rk A T 5 mRNAY 2 i 4o~ Iml 0 THIIEPE &~ STk e
B MRS S ARG IR BB ACEFF- X 5 £ 02 7500g -
4CHe b dd ;s 2 lbé"/\/ﬁﬁ: v YR R0 \}h#ctﬂ}ﬁ‘—‘\»?ubﬁx«f" ;
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»~ 201 9 DEPC-KiR £353 15 » * 7 Bra b0 CHe# 10 4 45 & >

ki

N

5
mRNA 0% & : 2 - mRNA % & B~ 1pl * DEPC -k v+ & 4ffF - Rl £
wiosk 5 A260 27 A280 vx sk B 17 F) mRNA Rk B o

F 43 i cDNA: #5002 4k & 3ug s mRNA 5okt g & BB AR 1S o
v DEPC -k A4 3 201 » & 4 » Oligo dT (P&% p PROTECH) 2pl > %
** PCR machine ™ 65°C » 2 # 452 ; "gfs £ & * MMLV high
performance RT kit (R&§ g PROTECH, i * =z 3-SR EA%)
I 4e » reverse transcriptase f¢ 4 Biometra Tpersonal PCR
cycler (Kyratec, USA) 37 'C > 1/ B ~8C > b A4k &1 10
Tt > F s = a1cDNA 7 12 % 35-20~-80°C %75 -
TEREPFEH F B APiE* SYBR green (BE% A PROTECH) - #-
cDNA #& # 2 nuclease-free water 175 % #f§ > 7 & =2 GAPDH 4+
Bz £4F 0 & B well 4v » e AWA DUl > £ 4 > P HR513
(forward primer £ reverse primer (Gk& ¢ 2uUM) % 2.5dl1) 5ul
r2 % SYBR green 10M] » B %884 5 20Ul o 2N @ * chrpd 2§ R
Epri g F RIS E S StepOnePlus real-time PCR systems (Applied
Biosystems, ABI, SG): i 3| enfic it i+ & 17 Flpl T A Flend mE o
¥ 13 & 3t
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32 38 L one-way ANOVA (and nonparametrics) @ ¥ & #& 2
% Newman-Keuls > #% i3k 23% @ 4 ¥ 1£(P value) -]»t0.05 5 -
By e (K /#3001 5 BEE 30,001 5= B

ft%’fuc’
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Sr® PHRES

HMGB1 * #g7* 3nigha# tm¥e 375 5 & & e

BANPAIY £ e 39 HMGBL $F 4 #5304k w* wre WI-38 11
B2l FERRme GRS et T (B1AZ IB) - B5#FR
) & HMGB1 1 ~ 10 ~ 100ng/ml % i* & > Ap AT ¥R e cnlmbe 35 5 8
WA FTRLF x> 47 HIMGBI &1 ~10 ~ 100ng/ml #+*+
WI-38 % & % fmre & 447 7n 2 B 43 = mve 3 4 g 504 o
HMGB1 $f A g v a2 ¥ ¢ i3 = e & H

b e kg 7 dp I HMGBL 26 R B~ B SR e i

#3 ¥Ry (Fllerman et al, 2007 ;7 Brezniceanu et al,
2003) =¥ 3 frafr‘i»?'l’* HMGB1 13 WI-38 2 L lme & 45 2 8 ()
2A 2R 2B) - %% dp 00 A HMGB1 10 ~ 100ng/ml Jk A& Ap >+ 446 2 o
HMGB1 # i WI-38 ‘e f& 4% ez % 138 > 2 HMGB1 £ 3 )k & 100
ng/ml F 3B o 5% Hor HMGBl #7304 it Inia® iz £ 5 858
CEES A P
HMGBI 5 i #r 1] A 4% 30k 2 %% e 45 40 B 3o Jepvss & e
WA AR ' 1L

Vi R AMGBI 1852 7 WI-38 elm¥e g 4% » Flpt 24 i 18 osg HMGBI

§d PAEATUL LRt 4 BP0 A A AIE T B S v



Feo ek B2 LT b 2 kmre A AR B 3y B kcpE A L 4
HMGB1 100ng/ml g% WI-38 eim e g4 42 (B 3A 22 @ 3B) - s% if¢
I T] Adp >t HMGB 100ng/ml & & % > PD98059 (extracellular
signal-related kinase (ERK) inhibitor) ~ SP600125 (c-Jun
NH2-terminal kinases (JNK) 1inhibitor) -~ SB203580 (p38
inhibitor) % BAY117082 (nuclear factor
kappa-light-chain-enhancer of activated B cells (NF-kB)
inhibitor)#r41 737 HMGB1 #f WI-38 w45 1 (e » 7 Fe | Al
Frd1en1009%) o i~ 3 J1* Western blotting 2 BLZ F it e
v F gk TARE (B4A 2 AB) g 3]0 f- B e
2k > HMGB1 100ng/ml P %5 = ERK ~ JNK 2 p-38 Bipc it @ &1 » i
"7 HMGB1 ¢ i% 3% ERK~JNK 2 p-38 e/ it WI-38 e ¥ & 45 3 4 o
- o AR HMGBl A A& NF-KB ciE it o 5 L 0 3 B2
HMGBI 100ng/ml # 30 » 48+ 3 Rpifs it [KB-a pFig 2 E H 4 @
-] PEis RS (B DA) o gt ek > AP a-WI-38 S5 d HMGB1 100ng/ml
Pligcts chpn & 7 3o A BIS BB e P p65 ch& E (B 5B) - B
ZI0 P hv pbb A E A o] PRenA I E PSR B F iy
dvo Blwte B d-d pb5 A R ERIL G OPERY o angi o
HMGBI & = < #go vk a2 w2 A ¥ & B 30 g% MMP-9 e3—v ¥ %
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RE 2 FEE B A
eI TR i )I%;};, e A B AT £ F0 prenfii £ (matrix
metal loproteinases, MMPs)MMP-2 2 MMP-9 /&% ¥ B B3 &
(Karni et al, 2006 : Diego et al, 2011) > F1i* A 47 kB o
HMGB1 %1% WI-38 f& e & Jhik: Hgte P RE R A 3 B MMP-2 %
MMP-9 % % it (Bl GA L B 6B) o AP HF R 1T %3 2 kb ikR
HMGB1 #15 WI-38 & »MMP-9 =9f% % %+ & HMGB1 10ng/ml # 100ng/ml
PB4 o o SVipig— 95 3 3 HMGBI10ng/ml %2 100ng/ml P? &g 3 4«
MMPY mRNA % 3-¢ 474 2 (@l 6C % H 6D )
HMGBI ¢ & ~gipe it Akt eh& RE F 2 2 Bk i Glycogen synthase
kinase 3 beta (phospho-GSK3B)# R 3 4x 2 Mm% {5 p &2 moe T p
beta-catenin 3 4c
2 % ;gw dp 00 e R R 2
phosphatidylinositol 3-kinase (PI3-kinase) /protein kinase B
(Akt) %, Fpt A 3R LY294002 (PI3 kinase inhibitor) #r+
HMGB1 100ng/ml #73% % WI-38 ‘w2z &4 (B~ A) - @ SB415286
(Glycogen synthase kinase 3 beta (GSK3B) inhibitor)#r#] GSK3B
Pl E_se 7 WI-38 ehimPz &4 » frd] GSK3B 15 4c » HMGBI #+ WI-38
e A AR R B ¥4 GSKS $TPR i 5 B F Rt - R AP LR
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fe v Akt eh4& B 2 H T 54 phospho-GSK3B # & (B 8A 2 ]
8B) o &% ot > A2 HMGB1 100ng/ml - dp#>t#4pR e > FRpa i Akt
% LE f— o] PFEF o3 4o > phospho-GSK3B & & & B | pF
oo R BEF R F A PRE GSK3B T 5 B-catenin fliwmir
2 e Brend B (] 8C) o 2V LB FI4% & e T ¢h B-catenin %
REF - PSR F RS
HMGB1 % = & #got3ngh a2 wm%e chd & % % Toll-like receptor 4
(TLR4) ~ Toll-like receptor 2 (TLR2)% RAGE > mRNA # 3R & 3 4«
B2 W e AR Bdg & HMGBL #HE witim®e 4 H 1ok s 1 € 35
## TLR4 ~ TLR2 2 RAGE & = & i (lYang et al, 2005) - 3\ &£ 7 j%
HMGB1 #+ WI-38 &_% 3 1% TLR4 ~ TLR2 # RAGE fw?e £ & < B kg =
foPz g A% o 4% 1~ 10ng/ml 2 100ng/ml HMGB1 %1 WI-38 & 2
BL% TLR2 ~ TLR4 2 RAGE (B®1'9) > # 33| & HMGB1 100ng/ml =%

{5 18 -] p¥ » WI-38 # TLR2 ~ TLR4 2 RAGE e»mRNA # & 3275 & ¥

TR
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Ix
HMGB1 7 € $4 A s 3Rk a® mieig 2 5v < 213 4
HMGBI # % #p 7%= 3 ® 3 .U 4> non-histone chromosomal
proteins 2 — < # # it 3 #3F nucleosome s ~ P IR FlHE £ 1T
2 A DNAE e s Bsp gl (Landsman et al, 1993 ;
Calogero et al, 1999) - m wig# w3 ¢ NGBl A3 M E 5 smie
FrEehk d oW gd B himie & B (S R mre T gk
fop e B it Lwe e A2 (Yang et al, 2005) - 3%
Az (w4 P L] WI-38 &k & Ing/ml, 10ng/ml
% 100ng/ml e HMGBI 1™ 24 ] P& 2 {8 3102 5 B3 g = dmbe 5 =
MR mie A TR Ak AP Aid Hu A )I?H‘ FI
HMGBI 7 % %83 X & 2 TRl ¥ & ¢ HMGBI & & = 30ng/ml X
100ng/ml (Steven et al, 2008 ) > iz F% A Fns 417 3 /pfr
» 15 HMGBL & £ ¢ flipcd 1t ok e do 8 sk A 24 858 iR
v tumor necrosis factor (TNF)-alpha e +c - B 5 3025 < jprdp
2 HMGBI € i & A #E3m vk fmre o= N AR A Ty B % o
HMGB1 € ig = " IR a2 ¥ # {7
BTARAPFI pwie 7 %Y WI-38 & HMGB1 # ik &
PrigTmmzr o W-38wmeHmaftR L3 ERAHRDER > &
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HMGB1 100ng/ml ek B T fm¥s 4% (7 chBc P BB > B BIRA fo— d =
),i?ci #F 1 HMGBL ¢ e A 2 ~ % gt % P B dm Pe 0 75
(Sparvero et al, 2009 ; Ellerman et al, 2007) ~ vtk 5% &
Apg Ay @30 IMGBl /2R & § Wit # 7 4 0 e
A2 Ap e endm e > NP L iR H a = 2P HMGBI i@ = g b v i
B e WI-38 wie # (7 e £ - fRehe Ft A PG {5
R B R o AP0 B TP ke HkET BB
HMGB1 et WI-38 erof2 8 - 3 3] 7 MAP kinase % NF-kB % 3|
Fralts WI-38 chimz 4% s 4 X 3|7 #rdl>o @ e PI3 kinase
F—v Fopeps ) A T HMGBL e WI-38 chimbe #% R i 4 & I X
T Btk R AP HMGBl 2 WI-38 w45 T4 ¢ MAP
kinase # NF-KB ¢ translocation j & 7w " o @ mll i v g

¢ 7 HMGBL & 3546 A i £ & % B4o TLR2 ~ TLR4 % RAGE

“\%—

% &3 &1 myeloid differentiation primary-response protein 88
(MyD88) /= - i¢ IKK 42 & #8% 1 > 4g &4« 7 7 IKK-alpha -
IKK-beta # NF-KkB essential modulator (NEMO) » IkB-alpha %4
fe 113 &2 7 NF-KB ¢ translocation ¥ ¥ i 2 i85 I A Fldr
interleukin-1 & éx (Michael et al, 2005) - & tp = v‘),?ev‘
Ay FD - X F T NGBl ¢ 538 MAP kinase s it ki
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+ NF-KB ¢ translocation (Kokkola et al, 2005) > & 8 i im¥s 4

B

5

7 T e £ TR Bk R U Feov F R R A 5

I’*i

S5 AT 0 DBl § 3 et dov Fiepeenia it kg & e

HMGB1 75 i A g7 34k 2 * % MAP kinase ' % % i [KB-alpha i
= dmfe PR pbb ik RE H 4
d S EEEEY APERRA LSBT RS G (T kA HMGBL 11

#WI-38 o B &I > FRF] O giph it ERK ~ JNK 2 p38 127
t ] o] pE A TR B e A0 7 0 HMGBL § i 1 Bt Bes v e

IR b BRI [KB-alpha *t - ) PFL § AR EH e enHA)
@ 3%, [KB-alpha R & 7 30 4 & eps iz & R S i » 3P )
HMGB1 i ##ps i* IkB-alpha 3 4vig = 5% [KB-alpha j& » 5 2 e ]
* 7 R-WI-38 +% F 4 3 te 4 % NF-KB translocation p65 #im?z %

e Fend R o » B - o] FFAORFE i £ pbd H-v b

Z’\ Iﬁdgi%'ét ’1 ll} AKI)? IFB ;EE‘J 1l - T[% f&/F q\m’L%T}ﬂf\HMGBl g'i

#r WI-38 7 NF-KB translocation o i {8 > it ' m it < g @ » &
% 7 HMGB1 Zd s ww%e ¢ i3 & NF-KB translocation - it §_# - i

< )I?%“ #]E] o AMGBL fgpe smfe cngg 43 ¢ 3 2EE 2 & > HMGBL ¢ 2
Bd 2Bt EHXIE BRI 2 REIESEH T (Poser
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et al, 2003) - e A3 zns HMGBL &2 ¢ 2 Bend ¢ g et o
oo WI-38 %@ 2V i A2 &0 HMGBL 2% Jk & 2 fjgcig = fmve
o FI AR - fRihe
HMGBI # % sgoiniia® e AT & 3 Prfs % 100 4
d3mie B EHE T et AT E AT £ e
M S AP R AP BT & HMGBL #- Rk R ehfET o PR AR
MMP-9 et sRE Hi 4 7 @ MMP-2 sh& R ERIX 5 ¥ - BiILE &
FRo AT EEI0 fFenfaigR 7 SR BRI e 70
T g e AT R R e A AR F LAY R B
degelatin % > gt dp D MMP-2 Bl e A 4 s FATE  BER

VU BB B R R BB F o s MIP-9 22 MMP-2 £a #E

\

F B p s > e Z_MMP-9 V% MMP-2 fe b it A RET S8

ho frE R AR Y AT YRR R R R A E R R
% v m I MP-9 ek 3 (Adraujo et al, 2008 ; Kaminska et al,
2009) > @ wd AR E BN ¢ s BRI IR e b MMP-9 o
ZMER S THAP T HRLEELL G AP F TEREP O IMGBL $#

ARG A e cnm e A3 (Tid S MMP-9 A 4 2 fE A R4

4

REH 4 FERAP T - AP A PREREFFEHF 2T &
2hix ¢ 4 I MMP-9 hmRNA £ 3B 2 Fv A B i 0 (T
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-

1 ipthaRRE o
HMGB1 f 1 5188 RAGE ch% & > ¥ it » € 518 toll-like receptors
3 3 2 e A 7 e 4

FFAPLEZHAGBL v* k& fljpT W-38 himie 2 o X B
mRNA % IR & % 5] 7 22 HMGB1 Ap B e & < F TLR2 ~ TLR4 2 RAGE
mRNA 3235 £ & ¥ 2 nfFa) > e B AFEI T WI-38 v » F_
Bt 4o 2 B2 T VNI-38 chim®e 4 (7o @ fov ged 245 LT
HMGB1 :B 22 H s % 6 % Beriifrd £ 4 49 M E_triggering
receptor expressed on myeloid cells-1 (TREM-1) -~
thrombospondin £ (D24 ¢ £ HMGB1 % & ® 3 & f 33 &3 503 Frd
HMGB1 %% e W F 22 i@ n 1% (Kazama et al, 2008) - * &%
B EAPLE G A W38 ke F EEE- HERE
HMGBI i# = PI3 kinase /Akt s%& it 2 w2 %} B-catenin 3 4«

gt 30 Frd] PI3 kinase fs 3¢ = HMGBL §1i5 WI-38 ‘w2 # {7
SAZ R R 0 e EA P GSK3B erdr | Fl e WI-38 g = e 4 (7
W 4e o m g GSK3B & £ 12 HMGBI &% v * )& 100ng/ml §%
T EARRRG B e &3 Y pk? P PI3 kinase /
Protein kinase B (Akt) tfgpmime s ? 3 £ & v 3 (Vivanco
et al, 2002; Chang et al, 2003) - P13 kinases # Cancer ¥ 7 4f
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B¢ 31980 & ¢ HpF I o p o PI3 kinases # I E b A= ~ 'm
i A ~wied £ 2 e d Eond ipt e 75 5 M (Jivanco et
al, 2002) - & 27T Akt 5 - serine / threonine jf# » Akt
S IR RS R 8 7 (plasma membrane) 6 &
PtdIns(3, 4,5)P3 (PIPs)spleckstrin-homology domain % &
(Vivanco et al, 2002) - w3 P13 kinases T #Fe Akt » R {7
RACH A A RS Ay Ml ¥ B H B Aot 2 R &L
£ % # & PI3 kinases #1eb % (draujo et al, 2009) - 3=
3 ° D)7 HMGBL #1i#c #aps i Akt % I & 3 4012 2 gipk v GSK3PB
i se @R 0 HMGBL » € 538 7% i P13 kinases T ™ 750 Akt &
pl it i@ g 1t e GSK3B 40 o @ v g7 d4p LB T GSK3P 40 §
& GSK3B-APC-Axin 4 & 8 -~ i& @ Fr| B-catenin & 1* i Bff &
m?e B e B-catenin & » P2 % ¢ g & B-catenin % & TCF/LEF #&
rimre 5 740 M 39 4 fibronectin 93 4 (Wang et al, 2011) -
A WI-38 mve A AL T S BB LB T e P
B-catenin # I cFuif 4c o & B_{ 4o ifimehB A P2 R - b

et a1 fE o
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L L
AP i R g @37 HNGBL 210 # 100 ng/ml § i % < #
Mg AR mre W-38 EH cnit? o Ae- HiF4H o]

% % &por & HMGB1 100 ng/ml (pt k&~ E& 4 7 %2 X ME% ™

oy

4

R L2 iR Y kR ) € %538 MAP kinase 5 1t R i3 2Bk
fic i* IkB-alpha 3 4c » 3 2 5 87 pbD flmie $1 N A2 R o 4e

pob S IMGBI » ¢ %3875 1 PI3kinase/AKT & B-catenin @ #4E fm¥e

A o iy R ITHNGBL 5 7 2w e gk Y m R E| ¢ 5 d RAGE 2
‘7w g ¢ BB TLR2 2 TLRA siw?e % 6 X Bhig 8 75 1 w2 5 (770

4 i ré@b_owﬁmpiAa:ﬁ%;gp:u;%gmamlgi i 72 LB N

Fo P FERAPR LA APT AKX REEPM L BEEH D
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24hr MTT assay
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5
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e
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§=
3 4
S 025
0.00-
24hr BrdU assay
1.25-
9 1.00-
S
°
(0]
I
E
S
I
@
R N & &
& ¢ ©
M Q Q
N e NS
%) N
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Figure. 1

Az 24 | Prmied B9 5% » R 2% NC (normal control) » § = &4 % 2 HMGB1 1ng/ml ~
10ng/ml 2 100ng/ml ; B 3 24 /| primre 3 24 &% » R 23 NC (normal control) » R % &4
5] % HMGB1 1ng/ml ~ 10ng/ml # 100ng/ml > #73 R Sk &'y &R 2 #(n=D) -
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migrate cell numbers

HMGEB1 100ng/ml

B

Figure. 2

AZ 16 i i7if ‘-"-ﬂ’-??ﬁﬁ - BHRELZNCH TGFB 2 2 HBRE RE%E- KRR
4 % 3 HMGBL 1ng/ml ~ 10ng/ml % 100ng/ml ; B 3 sn% # {35 v i & R SRR L 1 1 chsti W

(n=6)» "1} RHFEHA I HBELAHRBEF K PE]0.005- B*% »PE|*0.01 3

s B*% »PiE 30,001 3= B
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(NFkB ctn} (ERK ctrl)

JNK+HMGE1 p38+HMGB1 NFKB+HMGB1 ERK+HMGB1

HMGB1
100ng/ml

50 [
i
L] . L
a 40 inhibitor
E
=} ctrl
£ 30
T
L5
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g
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£
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< %0&&%@ S c’\"' & Qq:@@ fa."% S
Fove S oS el Q‘@\
Q
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Figure. 3

AZWI-38igd Fv Fipedrd| Rz 10 A 4817 &4 HMGB1 .3 i£2 kA §15 16 - P12 dmee 5
G Ay -ﬂ}%?ﬁﬁm o 2 u IR S Negative ctrl » dril# e @ e 3 DMSO ctrl » =¥
PD98059 ~ SB203580 ~ SP600125 # Bayl17082 } # inhibitor ctrl % + ¥ 4 HMGB1 100ng/ml
R E > R EE HIMGBL 100ng/ml 57 je %] o B 3 #-8 Fwmrie e it 2 3 LW 0 #F
% it # & &= HMGBI 100ng/ml £ %+ & = DMSO ctrl ¢t #&.% % (n=7) » P &/ ** 0. 001 3 = ##;
X5 HMGBl+#r A gr Frf| R R eernt % » P iE 3 0.001 5 = B*-
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A

HMGBI 100ng/ml
NC b5min 30min lhour 2hour

PERK

NC  5min  30min  1hr

pJNK
20+
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el ~ J—— pJNK %10- T
o
Ead
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— — — —— — -
0 T T
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2.5+ H
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s
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a I
L
S 1.0 e
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- 0.0 ; =

— - -
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B

Figure. 4

AiE &8k -WI-38 02 HMGBL &3 1% Jk& 100ng/ml #ip- & AP (NC 3 0 A 4h > PR
RiLi0084- 3044132 2 )%t T st § MAP kinases pERK, pJNK, pp38 3
v v i M5 o B-actin 3 internal ctrl B3 #-& 3 L2 E it 250385 > R
Eu R e NC gt #(n=b) P& % 0.05 3 - B*% »P @& ]*0.01 35 BX -
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18hrs activeMMP9
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gz.o-
_§1.5- T
NC 1ng/ml 10ng/ml 100ng/mi s
79kDa MMP9 =) =07 s
a ” = =
ey ey e g —

Sl v

72kDa MMP2 = '

C

MMP9

gene expression

NC 1ng'.'ml 10ng/ml  100ng/ml

HMGBI 100ng/ml
NC Ing/ml  10ng/ml 100ng/ml

T e e

Figure. b5

Figure.5A 5 WI-38 f1* 7 I i€ % Jk & chHMGB1 fijcie #33 % RRGFR UP BT ARERATER
3o pF MMP-2 &2 MMP-9 ¢hp¥ % 5124 3 ; Figure. 5B 3 #-p B T A R 5 £ i {5 ensii- @ » HMGBI
PRERGORFETAHBENC  F P E-*0.05 5 - B*% ;Figure.5C 3 # k& HMGB1
g WI-38 538 18 /| ¥ i2 é MMP-9 mRNA 4 3R > HMGBl JE A H- R 2t R 2 NC» #(n=3) > P &
40,01 53 % »P - ]* 0,001 5= % ;Figure.5D 3 # F k& HMGBI #1 WI-38 *§if
24 o) pEis e MMP-9 39 FA R -
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HMGB1 100ng/ml
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- - @® T, T rhospho-lkBa
— L o IkBa
m‘ Beta-actin
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HMGB1 100ng/ml
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Figure. 6

A 3 HMGBI 100ng/ml #1% WI-38 *+ % F % F¥ 8:T gk i* IkB-a ¢4 RE - B-actin 3 internal
ctrl ; Band C 3 HMGBL #13 WI-38 %t % |- P I BL {3 H-dmoe §% A 313 0 & & & 8k &P p65 £
#.E > Lamin a/c % ¥ $x §-¢ drinternal ctrl > B-actin 3 Mm% ¥ ¥ ¢ internal ctrl -
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Figure. 7

A %417 PI3 kinase 2 GSK3 #r#ii¥r4] WI-38 - 2 4 » £ 2 EMGBl 5.# ¢ * ik & 100ng/ml
FI 16 -] e v & 9 % o Normal ctrl 3 #F§ =%/ $ % % > DMSO ctrl 3 PI3K 2 GSK3beta
FrhlAlcrgt R e INGBI 100ng/nl % 2 $ B % o & am el & 153 W (n=6) »
#3 %5 2 DHSO AR =0t fis P50 0.001 5 = 45 %5 2 HNGBL & B/t i P i %
0.001 5 = X
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Om 5m 30m 1h 2h @
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————
C
Nucleus B-catenin
HMGB1 100ng/m
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Nucleus
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Nucleus B-catenin

protein expression
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Figure. 8
Figure. 8A ¢ 8B = HMGB1 &8 i¥* Jk & 100ng/ml 3 WI-38 B p¥ ¥ 8Lis 1 & % BEi% HR IR
it Akt #2pipe it GSK3 ¢h3-v 4 R - Figure. 8C # 4] * HMGB1 100ng/ml % WI-38 ** & p¥
FRBEfe Wtnre P A RBRB e R TR B-catenin ¢h4 R E > Lamin a/c 3 W% $ F-¥ 0
internal ctrl » B-actin % % ¥ v ¢ internal ctrl > ™ = ®3-WA 3 £ 1 5 clcip
o AR RS Ohr R E VY #(n=3) ' P E-[* 0.01 33 B*> 0,001 3

= fB*o

57



TLR2

gene expression

TLR2
NC 1ng/ml 10ng/ml  100ng/ml

gene expression

TLR4
MC 1ng/mil 10ng/ml  100ng/ml

gene expression

RAGE
MC Lng/ml 10ng/ml  100ng/ml

Figure. 9
A% WI-38 28 % b Jk & HMGBL #1318 /| P fs b B~ tm?e cimRNA W TR R L fsd & F J
(Real-time PCR) P/ mRNA éh4 3> £ R % &8 NC it &(n=4) > P&} * 0.05 5 - @B* P
B3 0.01 33 B*%eoB 5 41* HMGBL #15c WI-38 5iF 24 /| Fig M BtmPe cndv 11 & * LB
Wik Fe Fend R oo

58



5 2 ke

Abe, R,, S. C. Donnelly, et al. (2001). "Peripheral blood fibrocytes: differentiation
pathway and migration to wound sites." J Immunol 166(12): 7556-7562.

Abraham, E., J. Arcaroli, et al. (2000). "HMG-1 as a mediator of acute lung
inflammation." J Immunol 165(6): 2950-2954.

Amishima, M., M. Munakata, et al. (1998). "Expression of epidermal growth factor
and epidermal growth factor receptor immunoreactivity in the asthmatic
human airway." Am J Respir Crit Care Med 157(6 Pt 1): 1907-1912.

Amrani, Y. and R. A. Panettieri (2003). "Airway smooth muscle: contraction and
beyond." Int J Biochem Cell Biol 35(3): 272-276.

Andrae, S., O. Axelson, et al. (1988). "Symptoms of bronchial hyperreactivity and
asthma in relation to environmental factors." Arch Dis Child 63(5): 473-478.

Bafetti, L. M., T. N. Young, et al. (1998). "Intact vitronectin induces matrix

metalloproteinase-2 and tissue inhibitor of metalloproteinases-2 expression
and enhanced cellularinvasion by melanoma cells." ) Biol Chem 273(1):
143-149.

Basset, P., A. Okada, et al. (1997). "Matrix metalloproteinases as stromal effectors of
human carcinoma progression: therapeutic implications." Matrix Biol 15(8-9):
535-541.

Bassi, R., P. Giussani, et al. (2008). "HMGB1 as an autocrine stimulus in human T98G
glioblastoma cells: role in cell growth and migration." ) Neurooncol 87(1):
23-33.

Bucchieri, F., S. M. Puddicombe, et al. (2002). "Asthmatic bronchial epithelium is
more susceptible to oxidant-induced apoptosis." Am J Respir Cell Mol Biol
27(2): 179-185.

Bustin, M. (1999). "Regulation of DNA-dependent activities by the functional motifs
of the high-mobility-group chromosomal proteins." Mol Cell Biol 19(8):
5237-5246.

DeMarco, R. A., M. P. Fink, et al. (2005). "Monocytes promote natural killer cell

interferon gamma production in response to the endogenous danger signal
HMGB1." Mol Immunol 42(4): 433-444.,

Dold, S., M. Wjst, et al. (1992). "Genetic risk for asthma, allergic rhinitis, and atopic
dermatitis." Arch Dis Child 67(8): 1018-1022.

Fernandes, D. J., R. W. Mitchell, et al. (2003). "Do inflammatory mediators influence
the contribution of airway smooth muscle contraction to airway
hyperresponsiveness in asthma?" J Appl Physiol 95(2): 844-853.

Fingleton, B. (2007). "Matrix metalloproteinases as valid clinical targets." Curr Pharm

59



Des 13(3): 333-346.

Fukuda, Y., M. Ishizaki, et al. (1998). "Localization of matrix metalloproteinases-1, -2,
and -9 and tissue inhibitor of metalloproteinase-2 in interstitial lung
diseases." Lab Invest 78(6): 687-698.

Goodwin, G. H., C. Sanders, et al. (1973). "A new group of chromatin-associated
proteins with a high content of acidic and basic amino acids." Eur J Biochem
38(1): 14-19.

Gunst, S. J. and D. D. Tang (2000). "The contractile apparatus and mechanical
properties of airway smooth muscle." Eur Respir J 15(3): 600-616.

Huttunen, H. J., C. Fages, et al. (2002). "Receptor for advanced glycation end
products-binding COOH-terminal motif of amphoterin inhibits invasive
migration and metastasis." Cancer Res 62(16): 4805-4811.

James, A. L., P. S. Maxwell, et al. (2002). "The relationship of reticular basement
membrane thickness to airway wall remodeling in asthma." Am J Respir Crit
Care Med 166(12 Pt 1): 1590-1595.

Johnsen, M., L. R. Lund, et al. (1998). "Cancer invasion and tissue remodeling:

common themes in proteolytic matrix degradation." Curr Opin Cell Biol 10(5):
667-671.

Kelly, E. A. and N. N. Jarjour (2003). "Role of matrix metalloproteinases in asthma."
Curr Opin Pulm Med 9(1): 28-33.

Kokkola, R., A. Andersson, et al. (2005). "RAGE is the major receptor for the
proinflammatory activity of HMGB1 in rodent macrophages." Scand J
Immunol 61(1): 1-9.

Landsman, D. and M. Bustin (1993). "A signature for the HMG-1 box DNA-binding
proteins." Bioessays 15(8): 539-546.

Lewis, M. P. and J. T. Norman (1998). "Differential response of activated versus

non-activated renal fibroblasts to tubular epithelial cells: a model of initiation
and progression of fibrosis?" Exp Nephrol 6(2): 132-143.

Li, X. and J. W. Wilson (1997). "Increased vascularity of the bronchial mucosa in mild
asthma." Am J Respir Crit Care Med 156(1): 229-233.

Lotze, M. T. and K. J. Tracey (2005). "High-mobility group box 1 protein (HMGB1):
nuclear weapon in the immune arsenal." Nat Rev Immunol 5(4): 331-342.

Messmer, D., H. Yang, et al. (2004). "High mobility group box protein 1: an
endogenous signal for dendritic cell maturation and Th1 polarization." J.
Immunol 173(1): 307-313.

Ohno, 1., Y. Nitta, et al. (1996). "Transforming growth factor beta 1 (TGF beta 1) gene
expression by eosinophils in asthmatic airway inflammation." Am J Respir Cell

Mol Biol 15(3): 404-409.

60



Okada, S., H. Kita, et al. (1997). "Migration of eosinophils through basement
membrane components in vitro: role of matrix metalloproteinase-9." AmJ
Respir Cell Mol Biol 17(4): 519-528.

Opdenakker, G., I. Nelissen, et al. (2003). "Functional roles and therapeutic targeting

of gelatinase B and chemokines in multiple sclerosis." Lancet Neurol 2(12):
747-756.

Ordonez, C., R. Ferrando, et al. (2000). "Epithelial desquamation in asthma: artifact
or pathology?" Am J Respir Crit Care Med 162(6): 2324-2329.

Orlova, V. V,, E. Y. Choi, et al. (2007). "A novel pathway of HMGB1-mediated
inflammatory cell recruitment that requires Mac-1-integrin." EMBO J 26(4):
1129-1139.

Palumbo, R., M. Sampaolesi, et al. (2004). "Extracellular HMGB1, a signal of tissue

damage, induces mesoangioblast migration and proliferation." J Cell Biol
164(3): 441-449.

Quan, T. E., S. Cowper, et al. (2004). "Circulating fibrocytes: collagen-secreting cells of
the peripheral blood." Int J Biochem Cell Biol 36(4): 598-606.

Ranzato, E., M. Patrone, et al. (2010). "Hmgb1 promotes wound healing of 3T3
mouse fibroblasts via RAGE-dependent ERK1/2 activation." Cell Biochem
Biophys 57(1): 9-17.

Robinson, M. J. and M. H. Cobb (1997). "Mitogen-activated protein kinase pathways."
Curr Opin Cell Biol 9(2): 180-186.

Roche, W. R., R. Beasley, et al. (1989). "Subepithelial fibrosis in the bronchi of
asthmatics." Lancet 1(8637): 520-524.

Rouhiainen, A., J. Kuja-Panula, et al. (2004). "Regulation of monocyte migration by
amphoterin (HMGB1)." Blood 104(4): 1174-1182.

Rowe, S. M., P. L. Jackson, et al. (2008). "Potential role of high-mobility group box 1 in
cystic fibrosis airway disease." Am J Respir Crit Care Med 178(8): 822-831.

Sato, N., Y. Suzuki, et al. (2000). "Roles of ICAM-1 for abnormal leukocyte recruitment

in the microcirculation of bleomycin-induced fibrotic lung injury." Am J Respir
Crit Care Med 161(5): 1681-1688.

Sbardella, D., G. F. Fasciglione, et al. (2012). "Human matrix metalloproteinases: An
ubiquitarian class of enzymes involved in several pathological processes." Mol
Aspects Med 33(2): 119-208.

Schmidt, M., G. Sun, et al. (2003). "Identification of circulating fibrocytes as
precursors of bronchial myofibroblasts in asthma." J Immunol 171(1):
380-389.

Shim, J. J., K. Dabbagh, et al. (2001). "IL-13 induces mucin production by stimulating

epidermal growth factor receptors and by activating neutrophils." Am J

61



Physiol Lung Cell Mol Physiol 280(1): L134-140.
Spertini, F., C. Reymond, et al. (2009). "Allergen-specific immunotherapy of allergy

and asthma: current and future trends." Expert Rev Respir Med 3(1): 37-51.
Taguchi, A,, D. C. Blood, et al. (2000). "Blockade of RAGE-amphoterin signalling
suppresses tumour growth and metastases." Nature 405(6784): 354-360.

Tanaka, H., G. Yamada, et al. (2003). "Increased airway vascularity in newly diagnosed

asthma using a high-magnification bronchovideoscope." Am J Respir Crit Care

Med 168(12): 1495-1499.

Trautmann, A., P. Schmid-Grendelmeier, et al. (2002). "T cells and eosinophils
cooperate in the induction of bronchial epithelial cell apoptosis in asthma." J.
Allergy Clin Immunol 109(2): 329-337.

Ueno, H., T. Matsuda, et al. (2004). "Contributions of high mobility group box protein

in experimental and clinical acute lung injury." Am J Respir Crit Care Med
170(12): 1310-1316.
Vignola, A. M., P. Chanez, et al. (1997). "Transforming growth factor-beta expression

in mucosal biopsies in asthma and chronic bronchitis." Am J Respir Crit Care
Med 156(2 Pt 1): 591-599.

Vu, T. H., J. M. Shipley, et al. (1998). "MMP-9/gelatinase B is a key regulator of growth
plate angiogenesis and apoptosis of hypertrophic chondrocytes." Cell 93(3):
411-422.

Vu, T. H. and Z. Werb (2000). "Matrix metalloproteinases: effectors of development
and normal physiology." Genes Dev 14(17): 2123-2133.

Yamauchi, K. and H. Inoue (2007). "Airway remodeling in asthma and irreversible

airflow limitation-ECM deposition in airway and possible therapy for
remodeling." Allergol Int 56(4): 321-329.

Yang, D., Q. Chen, et al. (2007). "High mobility group box-1 protein induces the
migration and activation of human dendritic cells and acts as an alarmin." J_
Leukoc Biol 81(1): 59-66.

Zhou, X., H. Hu, et al. (2007). "Mechanisms of tissue inhibitor of metalloproteinase 1

augmentation by IL-13 on TGF-beta 1-stimulated primary human fibroblasts.
J Allergy Clin Immunol 119(6): 1388-1397.

62



