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L PR E - B MARA R FERLLG EET Fp Pin
Mo ifpweng S i fpr- 27 AR CHABYER2 I
SR ]2 70-85 % c BREfE PR Z T ARG & heiE LB

(MMF) & - f&% + ¥ gifin & s (IMPDH) #r4%] > /] &
EEPAREFENERETRRLY 0 MMF L5 BEF"E M R0 K
PR R R TREE G ensono Rt R B A K A RS B EE RO
g4t R F s R ip AT F m4p g 0 o Desmoglein 3 (Dsg 3) &
LA R R A B A F#F hp PR o NZB/W Fl L=
HRE ] BRE P B oA e B s inap g 8L
Ko s 1 f&2 MMF Wt AR g 2 a4l % UVB 5l
% NZB/W Fl 2 L K% > § =t R 2 hflicImpE > g
MMF 5 o Vi gk § kA d JE ] RGBT RE F R % (lupus
band test) > 5 UVB # %5 NZB/WF1 2 A E A 2R 2 2 4 ¥ 3
BE 1oG LA LM Rt NI A MMF ik
SV RA KLY e G- hmET AR ESFIIFEA KD PR M
AR LB LS 2R Dsg 3 £ FRE UVB 3 #o

NZB/W F1 /| 84 kA &k 1gG %M 1=% ¥ Dsg 3 2 1=% 4p



Bofe e MMF o (SR < A1 2 B35 i MMP2 2 MMP-9
i ER LK Y DLAAFE AT M T A AR PR T AR
A 472 (gelatin zymography) % in situ zymography ~» 47 & & £ & 3
6 fF MMP-2 2 MMP-9 ch& gt > H ¢t MMF in% 6 » e
Fr2558 2 MMP-2 B %% i€ o hia=x @ s » AP ArE
UVB £ % NZB/WFl BB U R HAFF L -2AAEAR

B2 BEAFEFHE Dsg 3 2 FE AN o5 FHHELE S

(MMF) ¥ 0238 " ML RAF & F ik Rig > AL F A RA mieqf T o



Abstract

Systemic lupus erythematosus (SLE) is an autoimmune disease
characterized by a wide variety of autoantibodies attacking various cells and
causing a wide variety of signs and symptoms. Cutaneous lupus
erythematosus (CLE) is a major feature of LE in 70-85% of patients.
Ultraviolet light (UVA, UVB), and visible light can provoke lesions of CLE.
Mycophenolate mofetil (MMF) is an inhibitor of inosine monophosphate
dehydrogenase (IMPDH). In murine lupus models and lupus nephritis
patients, MMF significantly reduces proteinuria and renal damage. Skin
diseases have been shown to significantly improve with MMF treatment, but
the reports on MMF treatment of skin manifestations of LE are still rare.
Desmoglein 3 (Dsg 3), a major component of epidermal desmosomes, was
identified as a skin-specific autoantigen. The New Zealand Black/White F1
(NZB/W F1) mouse is a murine model of SLE, which spontaneously
develops an autoimmune disease that closely resembles human SLE. To
investigate the therapeutic effects after MMF treatment in CLE,
UVB-inducted NZB/W F1 mice are continuously treated with MMF when

the pathologic features of SLE are already present in these mice. The lupus



band test (LBT) was performed on the dorsal skin of the examined mice, IgG
deposition was conspicuous at the dermal-epidermal junction and dermis in
UVB-inducted mice. Considering that NZB/W F1 skin have IgG
deposition at the dermal-epidermal junction that is not sufficient for skin
inflammation, skin-specific autoantigen, Dsg 3, plays a role in exacerbating
or amplifying the skin disease. The IgG and Dsg 3 were co-located at the
basal layer of UVB exposure skin of NZB/W F1 lupus mice by double
immunofluorescence stainig, whereas it was significantly reduced in mice
with MMF treatment. Variations in matrix metalloprotease 2 (MMP-2),
MMP-9 were correlated with immunocomplex deposition in skin
manifestation. Gelatin zymography and in situ zymography are used to
analyse the expression and activity of matrix metalloproteinases (MMPs).
The pro-form of MMP-2 was significantly reduced after MMF treatment.
In this study, we well established UVB-inducted NZB/W F1 lupus mice
model and identified the CLE. The skin inflammation, immunocomplex
deposition at the dermal—epidermal junction and Dsg 3 expression were all
mimic humanness. The therapeutic effects of MMF was directly reduced Ig

deposition to attenuate damage of basal layer cells.



ACLE
ARA
BSA
CCLE
CSF-1
DAPI
DLE
Dsg 3
ECM
FITC
H&E stain
HMGB-1
ICAM-1
Ig

IL
IMPDH

LBT

5B L (Abbreviations)

Acute cutaneous lupus erythematosus
American rheumatism association
Bovine serum albumin

Chronic cutaneous lupus erythematosus
Colony stimulating factor 1
4',6-Diamidino-2-phenylindole
Discoid lupus

Desmoglein 3
Extracellular matrix
Fluoresceinisothiocyanate
Hematoxylin and Eosin stain

High mobility group box protein 1
Inter-cellular adhesion molecule 1
Immunoglobulin

Interleukin

Inosine monophosphate dehydrogenase

Lupus band test



LTR Lichenoid tissue reaction,

MMF Mycophenolate mofetil

MMPs Matrix metalloproteinases

PBS Phosphate buffered saline

PBST Phosphate buffer saline & Triton

PFA Paraformaldehyde

SCLE Subacute cutaneous lupus erythematosus

SDS-PAGE Sodium dodecyl sulfate polyacrylamide gel electrophoresis

SLE Systemic lupus erythematosus
TNF-a Tumour necrosis factor o
UVB Ultraviolet radiation B

VCAM-1 Vascular cell adhesion molecule-1
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F-% 2P MR BEA R B
1. 2 MR
> s 395 (systemic lupus erythenatosus, SLE) &~ f&p %8

LR BT 20~40 2k Bt E 2 QEACF 0 B
AEFRGERFap PPN BRAREE R LAEFEY > F
PR AR “151‘1‘%’ POEIRSIE REF 0 2RV B
e 2n BES RBF ARSI HBRE O NHRERRIBR
%5 5 ¢ (American rheumatism association, ARA) *+ 1997 & i 37
2 E R A SRR ] 11 B EHRE (- ) ¢ HEEIA
% (malar rash) i3 fidgifena ~ Fl46 & 4 % (discoid rash) ~ A %
k&7t (photosensitivity) ~ v "¢ J FlF5 (oral ulcers) ~ B &
¥ (arthritis) - fﬁ%’i“%‘; ¥ (serositis) ~ ¥ it fR## (renal disorder) -~
Ak ¥ i & ¥ (neurologic disorder) ~ i % 7 5 (hematologic
disorder) ~ % % % # (immunologic disorder) ~ ™ % Fi% gl
(antinuclear antibody) > 12+ ZEHHEE S o o RAodiRw & 5
Btk TFPBE S s g (Hochberg, 1997) o flzsajaf &%
2oL BRURBEHSS Y o w3 RS dmre F R (cytokine network) £ ¥

LRICEE LR LY S L L RS E S ERCE T



wre ~ B P 2 FuR & I (antigen-presenting cell) =zt it [
RITMAEL T cme R A R AP e st A RE FE e
HUORF BREARE LAMALAARY > Wi 48
FALEASREF DA > A HIVE LF BouEiRe o
# R (Sabry etal, 2006)

el AR 2 D E LR MEF AR EA T
Ff% (corticosteroids) H — i & fie & LA Prd|H4cTkiz &
(cyclosporin A, CsA) ~ FEEifiE*% (cyclophosphamide) ~ Fred eZed
(azathioprine) fv% 7 f& % # (chlorambucil) =i * (Austin and
Balow, 1999) » e R & * 5 HMRI-K 5 WAL L h % ~E 7
Z %% (Burattietal,2001) ; fZ&PrFH 3 = T2 R F D
7 LR E 4ok Brd] (marrow suppression) 'Ié‘_’ifjii 14+ (gonadal
toxicity) ~ dii 3% 5 X (hemorrhagic cystitis) ~ 1 % 3 4o g B

% (Chan et al., 2000) -

2. LK s B
bl QR o LR P BAAPSENER P R
- AR e AR e R b2 70-85% 0 ¥

stk f 25-28% R bS NIRAH R L R %



(Pistiner etal., 1991) » & J§ ‘=pa Ak & 35 | A K a2k
(chronic cutaneous lupus erythematosus, CCLE) » &7 &M A § ‘=
JaJ% (subacute cutaneous lupus erythematosus, SCLE) » &4 4 § =
5 2% (acute cutaneous lupus erythematosus, ACLE) (Ghoreishi and
Dutz, 2009) © B2 ¥ L2 WA K ok 5 RlE a2 h
(discoid lupus erythematosus, DLE) - ##z 5 £ %k ko BiE A
32 R ENRAS R BT AR AR 0 SR A
TaF T EUKY 4 A 8T %E (thinning and flattening
epidermis) - e F X I A BELA A PL FORTE HUHFIL R
BF G ompgz g FvBER5ER & (hyperkeratosis) » -k
(edema) > X £ 2 FEk ¥ 3 # ” stz E (lymphocytic
infiltration ) > A &% (basement membrane) 3 5 % 5 % o L § k=
SRR wTRA T SR R R AR A E A BT
EF B T4 4 B A 2R & (dermo-epidermal junction) & &
AR i i 0 U E LR A AL E R AR R
(Crowson and Magro, 2001) - A& 5 5 5fethm # (lichenoid tissue
reaction, LTR) (Sontheimer and Gilliam, 1981; Weedon, 1982) - & %
o BBz AES RS BIEER () AEFBFREFTLEF R Q) #E

CFAG o B o WK A BF 2 ER YRR S



ERE LR (3 PHARDENF g~ 2Fadf§ o R
% ¢tk (Kuhn et al., 2001; Lehmann et al., 1990; Walchner et al.,
1997) % ¥ Ak (Sanders et al., 2003) & ¢ *vi@ =5 j2h Tk AT R

t A % 7 % (Cheongetal., 1994) -

.l Uk 8 3 45058 - NZB/W FL
EEITHRZ LK. fﬁjﬁ%m?)‘%“ » KFE T A s R 8
sk ke BV ¢ 327 MRL/lpr, NZB/W F1, 2 BSXB
&% oNZB/WFl 87 7 A e F 02 -
%d New Zealand Black (NZB) % New Zealand White (NZW) &
AR % - F K NZB 2 NZW & i/ &y 7 # @ o
PRALEREY > NZB/WF1 ([ &E&5d#®p NZB /] 07 B Mo
"z 8 R %14 (B cell hyperactivity) »® 3= ? &% @ B F] & 5 3k -
FEFABA 0 LB ki T W% iR R NZB -} 89 %
¥ > ¥ 5 & IgManti DNA % = IgG anti DNA z = %] (Wallace
and Hahn, 2007) » NZB/W F1 3 e A $fiona{d 05 & 5 #5000 p
B AA AR 0 ¢ PR DNA IgGHA (IgG anti
dsDNA) ~ ##% ¢ & (antichromatin) - #<t%+48 (antinuclear

antibody, ANA) ~ % =323 w*¢ (lupus erythematosus cell, LE

-10-



cell) ~ B wr g & &1 (hyperactivity) ~ p 48 +uf¥

(autoantibodies) ~ 4 %8 T ¥ (hypocomplementemia) ~ % -] Zk F %
(nephritis) ~ A& X B & XL~ AL R E A £ A 2} AP B3k kv
AR S o T & ASEET 0 enE > NZB/W F1 spid | B 4 #F s
/}9’51‘?5?3 » NZB/W F1 -] &:d ¥ >t 5-6 * é{ﬁ%[ﬁa s LR ORI T] S

A AEAE > T 10-12 7 #2570 T % B (Perry etal., 2011) -

4. W LR LK p R
AEHEHBELDR ¥ F L o U fic - 28 70% PR
F % & AR 2 (photosensitivity) ° & NZB/W FI /] 84z ¢
Fe i th kY (UVB BS) g A K %2 LRAE P
fi o mA 7 g 4eid 2 5% (Horiguchi etal, 1987) ° &/ R
SRR A KRBT 0 5% T %% B w% %% (Chanand
Shlomchik, 1998) * 5% F > CDS0 fr CD86 H_Bf 4t 1A
+ (Kinoshita et al., 2000) ° &P & & <& UVB BT ¢
BARBERL Y ¢ A FRBF DR > g if? h

1:.]

e

anti-DNA antibodies 7 ¢ FF[HF{r B &/ T LT F £

BOooh APR SRR o
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P8 AR emRpERHERS

1. &£ 4F & % mik-19G, IgM

a7k ¥ B3 (lupus band test) » &.— fE A B & ki Wpl L &
EERBERFLAAT AR A AR (1gGIgM) &R 4
BAF & E B KSR BHIUK > TR R > &
# AN p% (Hedbergetal,2010) - p sk & B kg > A% & iR

Pe - AR R R M2 P (Eugene and Monroe, 1977)

2. AR #FF RR-pRSHERY 3

??7}%%’ (desmosome) % % A % ~ watimie 3 U H @ KA
g 27 ' ie [ erid 45 (junction) 0 F AT wmE NI > ¥ o T BT
WepE o o #F Rl EUGSPE B9 (desmoglein, Dsg) % i ¥ B
% (desmocollin, Dsc) » @ & >t 4 4+ ik df 4] dwie Jb0i o F —
440 % (cadherin) 2% (Schaferetal., 1994) > 3 ¢ ide i< pE 3o
7 Dsgl-Dsg2-~2 Dsg3 =51 -

% g¢Jf (pemphigus) - fEp WAASIAe2 L F oo &2 s R
Ak BTN b F W A % g# % (pemphigus vulgaris) 2 ﬁ Pooop
LAt Dsg3 @ Exoke » HEF G mhd AIRE 2 ARR

2 AR} K2 & F 55 e (keratinocyte) BFAEF (cell-cell

-12-



adhesion) X4f > @ 2 A X AP RFEH > SLEFRLI 7 ALE
AL FMEETIE T kg o BY Dsg3 &4 LFA G
fo Uk 5 BE (Amamai et al., 1996)

f NZB/WFL 8RS ¥ > ok T 34 4 B A4 2 % A i if
EfmEg S LR DUE AR TERED VR T A4
I E A L s % o AR A PE 39 3 (desmoglein 3, Dsg 3) & % &
AR L & S s PR L A K #F hp ik o @
anti-Dsg3 ¢ [gA A F R E 4 £ L § B s 5 Ap M (Nishimura

and Strominger, 2006)

3. PR —RAFEBEFOFE-2, AT £BFY F5-9

MMP-2 4= MMP-9 gt % ps > 7 '% 2% f 39 (collagen)
% K ki@ 3-9  (laminin) (Kahari and Saarialho-Kere, 1997) » & m®

‘b ZF (extracellular matrix, ECM) ed&#% (turnover) © /% £ &
& ¢ (Overall, 2002) - B4 MMPs 7 ficIk 8 (microenvironment)

P g;ﬁtd FRRE mre M AT A R AR EF I B
% % (Overall and Butler, 2007) ~ i3 < },?c 7 3n
NAEAFemPRBRE? 0 MMP-O Fei &R § £ B R e e

m + = (Hedberg et al., 2010; Jéarvinen et al., 2007) -

LY
2

-13 -



=& MALEIHE-LE S
1. #3l LB drd|EH -1 & % (Mycophenolate mofetil, MMF,
CellCept; Roche Laboratories)

LiE % (MMF) % mycophenolic acid (MPA) 2. 5% % 1~
(prodrug) > MPA % 1970s #L % »vin B 4T o5 > & 1970s F]=+ %
g;:)’%&g-lpﬁ,u\pgrl SR RS2 BT 2 AE R AR
@ &% (Epinette etal., 1987) > & % #ic+ & ¢ MMF ehdi3 > &
e 4 3 »eit (bioavailability) T % T E R T 0 A {EAR
BALRY P TRE CREBRERTFE BREEPTRR TR B
(Hartmann and Enk, 2005) > 2. & MMF B4 Bt wisk & fa i
Bk a2 AR PMARBRZ RE - A L2 BRENE

# (Orvis etal,, 2009) -

2. L E 5 ik B

MMF & - f&+ H Hgift" & f# (inosine monophosphate
dehydrogenase, IMPDH) z_#r#4|#| » § 4 B pAps " 4 fis §_% 27 K 5
£ = (denovo) 5 % *E+4 erf¥ % (Allison and Eugui, 1996; Lui et

al,2002) » £ F 5 BB 4 Typel #3484 thim® » Type

-14-



1 4 078 1 e ® % o dadist Typell » Uik % %3 Typel
£ 3 T ®agscanfrd]| £*%  (Kuiper-Geertsma and Derksen, 2003) -
T wmres B w2 s Rif § LeBeb JKEF & > @ H s 377
fwie Pl A% JeIREL T (salvage pathway) & {738 4 (Corna et al.,
1997) > Fpt L & 5 E - BEERPE L AP ES > AR

%% v* (Allison and Eugui, 1996) ¥ #-> 3%&]@“&7{:4 A g

B & it* (Jonssonetal., 1999) o

3. L E 5 TR %k

WL FALEWRAFELR D ] B P o AR & S 2 1
BELREY > MMF &3 B M AR R TR IRORREE o
# 7z (Jonsson et al., 1999; Van Bruggen et al., 1998; Dooley et al.,
1999; Glicklich and Acharya, 1998; Ramos et al., 2003) - ® ¥ it %
BRI Ry e Rk R 2 A % i %3 F e (Mok, 2007) - & p w s
#ZA1* MMF o cst B L KRR My - B L
o blAc R AT R A R AR A L B LE
S P Ed MMF 5% (6 7 B ¥ F »c (Geilen et al., 2000;
Nihtyanova et al., 2007) > MMF &3 &M 4 K o » 2 = #

e AR i % ey 2 0 & % Fredeked  (azathioprine) % FUR B 2

-15-



(antimalarials) % &2 3 ST &M Cm MR /KR 4 p v IR
MMF jafts BN AR BT A > 2 7 dEmt it
(Schanz etal., 2002) > #m ¥ F e fd K s 8B 2 0%k P “THR

ek F IR - KTy oo

FrH Py
BeXt SLE /] 8458 Y > MMF = LM § 2cb b R # B

e 5% SLE shg>rchim®e 2 & 3 412 F 58 £ 2 2 g F R
BEo o LRE-HFL 25T FET 2 MMF $A § = 3p
v A NZB/WFL o) RIF5 #3645 > RlEH 39
talcrE F e UVB A% NZB/WFL | A % & i
ROIE PRI MMF GOS0 RS IR BB L

R4 TS k2% MMF $ 4 F e s 2 ok -

216 -



F-o8 RERHE

- BRI
1.NZB/W F1 /] &
APz R REE R F R ERRARFELEL T A
Lo %ﬁ%.&&%l‘%i‘rﬁﬂﬂiﬁﬁﬂ'l o p Jason Lab B> 11 FT#gwpid
NZB/WF1 -] B - &% 0@ Ea g Frdy s FHEE 45
& pd&-k28Ea > FFHFERE 2321°C 288 60£10% -
MaF 12 P PEZ R REE (Y 07:30-19:30 RPY) 0 4 HiE RES
03 22 RO MR R & o MR HRE P LRSS D
Eo P AHRENZE LE SiohE s S BN RFEL KR

2. F=9 FRipl T

B0 AR %’%‘ d  URISCAN® (YD Diagnostics, Yong-In, Korea)
v RGREARR D A5 04 w0 BUA T E R R0 B
A B9 FE A 30-100 ® /A 0 2 BV A Fed IR A
100-300 % s/4 = > “3 &7 4 F-d FE /43 300-1000 F so/4

H o4 B L Fd JRE ST 1000 E /A A e

17 -



3. A% vk pR gt
NZB/W F1 -] BLEF 3052 12 > f) % &b FRet4s (UV cross
linker CL-1000, UVP Inc., Upland, USA) > 12 500 mJ/cm® UVB =

B R ETS X  FH RS 190 o (Horiguchi et al., 1987)

4. LE 5 5%

FH RS 50 % 0 NZB/WFL | &3I4 o nr sk e -
MR EE PR A B e L E SR > HY 0 E
b2 =A% L& % (Mycophenolate mofetil, MMF, CellCept ;
Roche Laboratories, Nutley, NJ) # p # 4 60 % s./= 7 454 1 %

b kRt 190 % o

5. I B

JRMBER COEFEE»  BFFRERAFVGESTR
Lo FRAKE - 10% ° HAgS iz AT Wirrir ?
TR 2 B (H&E stain) % ¢ &7 HmEE - ¥ - 205
¥ 70°C > ¥ A RY L ERY 3-5mm 2 A F A E kR

@ BT R F%RE R E S 5-8um A

-18 -



BB FREEH
1. 5 44 * F4g 7 3 (PAP pen, BioGenex, San Ramon, CA)
2.10%" g
3. %t 5%/& (Vectashield mounting medium with DAPI; Vector
Laboratories, Burlingame, CA)
4. 9. % ;‘1 . * (Glass slides, SuperFrost Plus ® ; Menzel Glaser,
Braunschwein, Germany)
5. 3 % (Cover glasses, Superior Marienfeld, Lauda- Konigshofen,
Germany)
. P AR/ R F-v feiA @ £ (EnzChek gelatinase/collagenase
assay kit, Molecular Probes, Eugene, OR, USA)
7. gkl 7 @ @A (Tissue-freezing medium, Jung Tissue
Freezing Medium; Leica Microsystems, Nussloch, Germany)
8. jp@*> & 7 (Disposable microtome blades, Model 818; Leica
Microsystems, Nussloch, Germany)
9. Fv FE A (Urine strip, URISCAN®; YD Diagnostics,

Yong-In, Korea)
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S EREHERE
1. 2 hEkE (Power supply, MP-300V; Major Science, Taiwan)
2. 4 ikt ##8 (Cryostat, Leica CM3050S; Leica Microsystems,
Nussloch, Germany)
3. F ¥ = b5 B AP & %t (Confocal Laser Scanning
Microscope, Olympus FV 1000; Tokyo, Japan)
4, ¥ e FE PS4 (UV cross linker CL-1000, UVP Inc., Upland,

USA)

Fo8 P2
-~ ERLRRS

1. %3k v vk R

vao) BUA R A K R 7 J298 ¥ 2% (lupus band test, LBT) - #-5
Bs Sum 2] BFRIL KA Fr P FERICEE L 4%PFA
(paraformaldehyde/1X PBS) % 2_> 2 PBS Bk (s ¥ 12 rhodamine
ez fiB IgG #MZ2 14§ FITC & k42 B IgM 4o
e > 5 DAPL 2 3F 7 4% > T 4 F MfFh = 50 EHK

BT RE O TIOE VRS 3 1 SHARY o

-20 -



2.Dsg3 BLBEAFEFIURLEESR Y

- BRINZB/W F1/) & & & E%‘«L?}%a‘:iﬁ% v 3

#-E R G Sum 2. NZB/WFIL -] BRF RIL K4k #3035 B
¢ 16 14 4% PFA (paraformaldehyde/1X PBS) % ¥ & 2% » ** 38
T*% 3 ~4F T > PBS Bied x> 5= 10 245 F &% 4
FH A d A 4 (PAP pen, BioGenex, San Ramon, CA) B4z
f o H— 3kl goatanti dsg 3 (C-16) (Santa Cruz Biotechnology,
Inc, Santa Cruz, CA) 12 PBST feflz 5% %732 & ffFf# 11200

%

T REFGEREE N 4C k@R EY - o X P FRYE
1 > PBS Bikd &%= 10 2485 % - %4kl donkey
anti goat-FITC (Santa Cruz Biotechnology, Inc, Santa Cruz, CA) 1«
PBST fefllz. 5% ™ig2 AR 1:200 2o REIBesE 3R
T% 1 P> 17 PBS JEied x> &= 10 A48 0 # Texas Red®
anti-mouse IgG (Vector Laboratories, Burlingame, CA) %8 12

PBST ez 5% Hrg 2 AR 1:100 % o REIdemisE 4
C kfagrskiv® - o=t p 3w 1 P> PBS ks
xoo&= 10 A48 4% 3 DAPL 2 324ty » 5 WiFm =

PERMKETER T0E PihE 3 1 5 BRI o

-21-



10

~ Ri=pEEEE (in situ zymography)

B-ER G 8Sum 2o BAF RIAK AL PN E RIS 1 PBS
MBS &2 10 A4 R R Y LB LS F FAE T X (PAP pen,
BioGenex, San Ramon, CA) B4z e » @& * P 5L fs/% | §-v fe 38
# & (EnzChek gelatinase/collagenase assay kit, Molecular Probes,
Eugene, OR, USA) it 74 ¢ (Hedbergetal.,2010) - 12T 3 2%
7.8 Vﬁfr&ﬁ’ﬁ 2_ bt x’;’vnjﬁpﬁ:};& T 4 DQ gelatin :##&72 1.0mL = =t~k
A 50°C ki AR S 44 £ 1Y reaction buffer
10 & REBEHE 37°C @kicr 2 [ pFo 12 PBS B
#— = 1L 4% PFA (paraformaldehyde/1X PBS) % ¥ .25 » * %
BIE® 10 ~48F T 0 1 PBS iBik- =x > 10 5 DAPI 2 3%
RATE N T R FR LR T ER ) Ti5E PAisdniE 3

I 5 BARK o

T PRRARER AT

Polg 3mmiz bk A e R EFERT RS 600 pL A

f%% =% (Pro-prep protein extraction solution, Intron Biotech, Seoul,
Korea) > 1 lcc:79g ‘&l » & F 1.6mm 4k3k > & * Bk

#8414 (Bullet Blender, Next Advance, Averill Park, NY, USA) 2

-22 -



56 Hiid RIFHE 1 2433k RE 35 A aELERE
A 34 BB LS TR BNk TR 20 A4 AR gy
(Microfuge 22R, Beckman Coulter, Fullerton, CA) % 4 °C ™ 1«
12,000 rpm 3t 10 A48 > BB AR F 5 Rk o * 2 g ke
(bovine serum albunin, BSA) ¥1&# & 4 (standard curve) ' & it
R o R RR X e~ g £ protein assay dye (Bio-Rad
Laboratories, Hercules, CA) R & 353 {5 12 & £ & & 3+ (Beckman
DU 7400 spectrophotometer) |t & 595nm 2 w3k {E » U= =X
Kier 24k kR 6P 12 ug 4 >~ 5Xloading dye » 3t 95 °C +4¢
10 #4807 o R Rk 4 4ris > 27 SDS-PAGE "} 48
@ & * 0.1 % gelatin-8 % sepagating *4 %8 > 12 80 KR 4F (volt)
1T T A0 3 sepagating PREEINA Sy T 110 REF AR F9 A B
AR AR BT T VLR > - % ie 4tk (washing buffer) ¢ i
20 &~ 487 =X 0 B Ee 3Nk R (reaction buffer) & 37 °C &k B
% — o3P RS RIEF 20 A4E0 L AR RITF S &
o 30 A FiEF T g AR I 4 (Epson
Perfection 3200 scanner, Epson, Long Beach, CA) # 4 s " & A #
-~ +7 3588 (Gel-Pro Analyzer 4.0, Media Cybernetics, Silver Spring,

MD) 4173 7 & Fo 3o fs2 4 M E
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A
PR BT E R Sy 0 v Sigmastat3.5 F okt R A
87 2 & * fi~ 17 (nonparametic test) 2. Mannan-Whitney test

TR A RS EARERT LT EIEFALAER

(p<0.05) o
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10
e
4

*-n

Tk B RE FEF
17 F#k2 NZB/W F1 -] BU4r R3] ehdev fip 1 B33 3] 2
B 20 F#EPF 4 50% ¢ NZB/WFL ) Bz F-6 Fd 3] 2
B JpEBARE TN bk 2 BT (day 1) o TRET 50 X pES T

JORFRIAERRIER TS F UK LRSS L

LA

1‘1\1,

2R LE SRR Eh] o AEHT] 98 3 L4 o B s
NZB/W F1 /] &5+ = » hktsiod % b kit 190 X » 0 p P
% NZB/W F1 ] &% RIA K7 Lirdlies P A KM i b B
(Bl- A) » LE 5 AR F (Bl- B) o #4les
NZB/WF1 /] G EFBET%S T 357%(5/14) (Bl= A) »a &
d LE 5 iak e NZB/W F1 o) 8325 R 5 81.8 % (9/11) (Bl =

B) » w8 ¢ o yrdle NZB/WFL | &3 78.6% 39 fiid 2 %>

L5k § 22 NZB/WFL /] Bl v Fd K30 2 & o

ERHEY

FR LG E2 NZB/WFL KA FF 5 A T RM2 R M~

iz (Bl= A) » A85d L E 5 EI2d4 NZB/WFI /| K E 4

-25-



VRS KR e ca i (B2 B) o f24l22 NZB/WFI | RE
AR R BRAEOISLE § AJ22 NZB/WFL -] 87 #

ez o TidlE il A R LE AR B F

4 o
R RE R
FI* AR FRLI 1gG, IgM BRIAAAFEF L LB A F

Tk 0 EhedlEz2. NZB/WFL f 4L Z A X R{ ™ LP &4

FAFEP Rk (Ble A-C)> e aglE 5 inkis2 NZB/WFI
JREIELES (Ble D-F)efflez L AR eF 4 4R

A RrenIgG 2RELFHFLE (p<O05)(BI A) > @

IgM 22 > frflef i E 5 Al e R85 > L A TS

£ (B B)-

LEAEF IR )]ﬁ'}f_‘tfﬁ%}w 3 241
%’ﬁé IgG % Dsg 3 (desmoglein 3, Dsg3) ML b5 ¥ kL 4
BopA A ERA R A A Dsg3 ¥ 1gG £ 7 & IgG £33 4 4
EALRA (Bl AE) > 2 Dsg3 442 243 4 2R E2

LI (B= B,F) » ¥ 7@ [gG & Dsg3 #mpp# =% (=
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C-H) »#7 aihgl¥ fipp2 % kFEL K H% NZB/WFI
fR7PEZICAKE T PR [gG 2> 112 4 4 Dsg3 &4
=% (Bl= A-D) >d (Bl= C) BI¥ L Dsg3 &AL EAR
B2z 2% >d (Bl= D) Bl¥ L Dsg3 2% IgG + £
Zd ey Ednes > R AgLE S AI22 NZB/WFL /| &£+ gy

AREF N ER (R GH) -

PYEE-AT & H3Y §F 2,9(MMP-2 2 MMP-9) %3

1 o AT 4 p] NZB/WFL ([ 84 F P 9psz 430
TRAGK M RREEAA LA T A R PP RS
Mo D RRFPRAEHE - AL TR (B A) 0@ bl
¥ % k252 NZB/WFL -} B& 1+ a5 @342 (B B) >
flr BTyt E "3 EFLE (P<0.001)(B- C) -
-l PR T AR Z A 172 MMP-2 &2 MMP-9 ~ 47 (B
~MNA) R RBYER ALE S ST 8 MMP-9 2 ARy

PAELEw MMP2 23R L E JSinkma v iniic & kn

FoHY RN MMP-2 23 % £ 2 (P<0.05 (B~ B) -
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R st afeh by 583 £ 5 DL LEAF 2 5K
TR TR AL E AR s d A e 3R
(Crowson and Magro, 2001) ° fA4=dp » % ¢ LiGHETR B F|F € 1§
FhE g PHMARDRYF B gE e anffif o AkiTR
2 g T,ﬁzﬁ%m?)‘%“ O KT AR e RBWFIE IR
Z ] BiE;V @ 427 MRL/lpr, NZB/W F1, 2 BSXB % 5 % ° &
WA AT dp o B F BRI RS 2 A o] B
it g i%’-",/TT fmPe k= F 5 (apoptotic debris) I & 4 * £ p ¥ 4B o
B oo A& A i k= (0 € BT 4D 9 (calreticulin)
g Cl /a4 Clq (£ 24 > itm 3 4% Bogie® (Taylor et
al., 2000) -

2P REREY G 40% A RAE 2 MR p AL

FoiiRid & E vilmfe gl B R 33 PR o ]t 0§ eE ik
B /ﬁ"",’f = A4 mre AL Glded § PR K iREE R 2
(DNase therapy) > 24 3F ¥ * 385 % £ K 2@k (Yasutomo et al.,
2001) > MRL/lpr -] 84 & g% sh ot € 5158 & 5% 17+ 1
(colony stimulating factor 1, CSF-1) + = » & & {lgc %+ §_ 31 & 0
B L ehd o IRRE S 2 A

Evim g THRY 0 &a

—~

-28 -



#g A i-sa gk 58 0 (Menke et al., 2008) ©

% B4 %% 39 1 (high mobility group box protein 1, HMGBI1)
H - f82 DNA %8249 > d EFk 2 Ergime o> &
BAE RS hmie gk o bl BB F B RBHEY
HMGBI1 éhd e A S5 K 5%t it 48 | phis ¢ 2 73
W oo k= w2 5 74 HMGB1 enP 8z P i 593 % IL-1,
IL-6,IL-10 2 TNF ¢4 % o % MRL/pr /| & 4 5k o i
* HMGBI @ e 25 5 <05 £ 5 B (Jiang and Pisetsky,
2008) -

& MRL/lpr -] B¢ » ¥ > F]+ TNFo L5 » B &p Ll
Pz ¥ chmPe fF 4B F]+ 1 (inter-cellular adhesion molecule 1,
ICAM-1) ™ 2 5 ¢ ‘% 3k% %]5 1 (vascular cell adhesion
molecule-1, VCAM-1) A4 & % 32 i¥* (Kuroiwa and Lee,

1998) - ipdt F]F A UTH{ e DAY AL K o R e B A0 & ih
(Norman et al., 2008) » #p > F 4 > =sa AR 2 50 B =
HEPFPEAIRIENLEE Y > mfed 1% 6
(interleukin-6, IL-6) &t 43 §]jr B fm®e & it > B & %
IgG-anti-DNA F#f8 4 > 7 ® i3 B T % (cytotoxic T cell)

it e s Rk R i UVA & UVB REFiS ¢ 7 f2x

-29 .



IL-6 2. F & > * F J5¥ i Bag g K «04f i (Pelton et al., 1992) -
BB UVB Tl Rp% g A - B3 iaM ends 4 Ma w k¥
“c)yl (Reefman etal., 2008) © & § st Ak & 4 chd Ao mbe
¢\ R T3 kg IL-18 A IRied 3 Fiwme
(Wang et al., 2008) -

MRL/lpr -] B2 B Fv i L B A R i ff oS &
T#22 t5 € $ 8 I 80 % (Furukawa et al., 1984; Horiguchi et al.,
1986) » A ik g dpac 2 4 ¢ FidiAF &+ (chromatin-IgG
complex) & » ot A& A KSR G2 A IRT AW e LRAF
gl o F 2 NEARME L LR EFFNET T
# (Hedbergetal., 2010) -

BAR %Y o APz UVB F ¥4 K B %9 NZB/WFI
PR 0 0 R RREEFE RS 0 ° gd MMF s h
NZB/W F1 ] & v ﬁ'\iﬂ By oHAES > TR T RA S MMF
R REF c LN ER BRI E AR BE 0 f AR
LREFREB-AT R &2 22 3 FH2 S HE > APk
B b E SRt 0 AR Lpeie RIEE RS - RO A
Ao AR FPIFBREEAL LA LB E IR B

P R EREEAE T RAR R LR L ARG ESF S IgG o 2
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BB B %5 & ¢ (American rtheumatism association, ARA) **
1997 & 3372 s 0k & 5p 4 P (Hochberg, 1997)
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Hdgr =

1.

2.

3.

PR LA A e W
0.1 % Gelatin - 8 % SDS PAGE
a. Separating gel 8 mL
1.5 M Tris-HCI buffer (pH 8.8) 2 mL
10 % Sodium dodecyl sulfate (SDS) 80 uL
10 % Ammonium persulfate (APS) 0.4 mL
30 % acrylamide-1.2%N, N' methylene-bis-acrylamide 2.15mL
2 % Gelatin solution 0.4 mL
DDW 3mL
Mix
TEMED 5uL
b. 4% Stacking gel 2.3mL

0.5 M Tris-HCI bufter (pH 6.8) 0.65 mL
10 % Sodium dodecyl sulfate (SDS) 25 ulL
10 % Ammonium persulfate (APS) 125 uL
30 % acrylamide-1.2%N, N' methylene-bis-acrylamide 0.35mL
2 % Gelatin solution 0.4 mL
DDW 1.35 mL
Mix
TEMED 4 uL

10X Phosphate buffered saline (pH 7.4) 1000 mL
NacCl 80 g
KCl 2¢g
KH,PO4 « H,O 1.77 g
K;HPO4 239¢g
DDW add to 1000 mL

5X Running buffer 1000 mL
Tris-base I5¢g
Glycine 73.5¢g
SDS S5¢g
DDW add to 1000 mL
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4. Sample buffer (5X loading dye) 50 mL

SDS S5¢g
0.5 M Tris-HCI (pH 6.8) 10.4 mL
DDW 10 mL
Mix

Glycerol 25 mL
Bromophenol blue 6.25 mg
DDW add to 50 mL

Store at -20 C

5. Washing buffer 1000 mL
Triton X-100 25 mL
DDW 1000 mL

6. Reaction buffer 50 mL
1% NaN; 500 uL
2.0 M Tris-HCI pH 8.0 1 mL
1.0 M CaCl, 500 uL
DDW add to 50 mL

7. AR iR 1000 mL
Methanol 50 mL
Acetic acid 75 mL

DDW 875 mL
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