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o % A tyrosine kinase®} protein phosphatase 19] @A 3E <9 A
o ZM T-AXQ apoptosisE FE3t}h B AFoM= d7 dAHdS 2
Al E AR ERATDAMEE o834 platelet-derived growth factor
(PDGF)-BBZ F%=3 243 AlEe7]d o AgAake] uwx&= TMCO <4
Fe A8
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AAuFs A7 AnBBEAE)  ATA dBBAEE
PDGF-BB 10 ng/ml= #A=3}%13, TMC+ PDGF-BBE& sh7] 1A%k
Aol Folstarh, AEe FA e

S MTT=, caspase-3 +4, fibronectin +
vl Akt, ERK % p38 MAPK &7 3= Western blot #4] WHS A}LE3}
A=

PDGF Fol$ 3x dAdFLIHMES AFA SAIEAxS] S22,
fibronectin #W], Akt, ERK 2 p38 MAPK &X43+= dAA3 =715 A
TMC 1lug/ml o]de 7" 452 MTTE ZAA#A 3L, caspase-3 w4

EFfEH o2 Z7FeS . TMC 100 ng/ml< PDGFe| <& Axe &
212 A e fibronectin ¥, Akt, ERK % p38 MAPK &74ds3st& 7
2A7)A SEkslit

Aedo=m, & A An% dAFSIAES} AFFA FAA E
Al EAol e BEe TMC:E PDGFe 93 Ax 4S5 A
T-AZA FhE 7] A2 He dEe] £ A9 A= TMCY
FH7F T-Axe FolAdds dTsAon, Aol Fzo H4&a 9st
o B g A5 B3 A4S s e dAHol IFHAS AAl
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Tautomycetin®] @& HE A EF AFFA] & I7HAE 9
AT Axer]d gl ALk m = G

LA I I?_E'_
ob7|¥ & dRFFAEY ATA dRRAEY T
=z

2]
o] t}” B3], fibronectin® WH Rl 714 wo] AFHE= AXVA

Woln integrin FE&A S AFate] Az AsADAE FEI

o}A7EA ole @ WAMME FEAAor Aojs YL W Al
dA o o2 ofAE AgEe] UEF cytokined AUl AR @
dg A= A=t deigent el AES BER o 5}
AeA #HE D AAE el

FH A Al Zo] JlEE tautomycetin (TMC, ¥ 1) A5
= A AMAE BELFHAMTe] S i F(streptomyces griseochromo
genes)ol A ¥ HIAAA A ZH serine/ threonine protein phosphatase
o] %9l protein phosphatase 1 (PP1)9] Eo] & A4 2% cyclosporine
o]t} tacrolimusd] H| 3kl 1008 we T Eo A T-A XS apoptosisE 7
Egozx Y3 WadA g3E HAt. TMCS apoptosis FH &3+

B-Al¥¢= FHAsL T-AXE Eol¥<el wWao=z yYeuyW  tyrosine
kinase A3t T-AlE &4 9 adapter ¥ E<] <IbstEnE ofye}
calcium signaling®} Ras-mitogen—activated protein kinase (MAPK) &9
AEY FEASAGAE JA e Aoz ddAd do
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Platelet-derived growth factor (PDGF)&= E#H M Y= &
HANAES ZF2 7 NELV|Fe BHE FHsE Fo G QAo
012 PDGFSF PDGF &A= A gol4 mdod 249 remodelinge] 3
aatr’ Ndad ARG oRr F2o] Frlst F9dA PDGRe
mRNA $3o] 3 FHHH" uhg o] 2l 75 d mddm gA F7}
Ui ow geAxn o' =8 PDGFY PDGE S&d td &4
= AlxZAHe Y Axer|d EuE
wdo A PDGFE #AEw o 2 4
AAQ AG-1295% THA o] A& 7 At LA Ao’

2 AFeAE TMCZF PDGF2 23 dagasxst dazt
Ao S mA = dAZHE AAsH AT|e #As= A& H, 1
2]3 fibronectin #H]d WA= IFI #AAEG= ANs AGAEF Akt
ERK, 18] p38 MAPK &4 3le] m A= dd&S 74359
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Aol AHg3 Al B Ve e AAHA 2 3 ZHZ Sigma
Chemical Company (St. Louis, MO, USA)®} Nalge Nunc International
(Naper Ville, IL, USA)el A 43ttt TMCx= AA st & st Ay

Bt of Bt WERPE AFwe} Agadt

2. A w &
7b WA tie daE STz 2 W O

A= 200-250 gme Sprague-DawleyAd 7 3 HE GF3to] 3
AA 7l BRe R BT AMNES e HFEHYH dess v

HAZH dEWES penicillin (100U/ml)#} streptomycin (100mg/ml)
T <2142k (phosphate buffered saline: PBS)el] wol tf &
o=zHyH AW A} A F& AAI} v, +H 3 collagenase
(Worthington Biochemical Co., Greehold, NJ, USA)”7} $t+4¥ Eagle's
minimum essential medium (EMEM) #lge] @i 37T A 30 &<t
HES A AT o dgie9e 9y Yus dissecting microscope
(Olympus SZ 40, Olympus Optical Co., Tokyo, Japan)stel A 4rg]sk 3
A Zgt. AHELS collagenase’t $H¥ EMEM3 $hA] 37Tl A
1-15A17F B¢k wkg A7l g 1000 rpmell A 5% K4 st T
M EE 10% FHlo}d A (fetal bovine serum: FBS, GIBCO BRL, Grand
Island, NY, USA)e] &€ EMEMol| A wjdatad ot wids A EE anti-
al-actin antibody (DAKO Japan Co., Kyoto, Japan)& ©]&3F W< %3F

= Aldste] daddIAEd S st 5-103] Al v g

st AP IAEE B A o &3ttt
L B AFA Rz 2 R owfd

A% 100 gm BE9 Sprague-DawleyA 7 S HE vtz & o
Fola FEF AES HE5S F YARE VMR ZA A3 gestd A A
e WEste] AT AE EEsty 3 AEE IS AT 75 m A&
Fo Ao AH AFTFAE FH3E I collagenase$t trypsine® A g3



2,000 rpmolA LA B A AFFAE 20% FBS, penicillin (100
U/mD#} streptomycin (100 pg/mD-E g3 Dublecco’s modified Eagles
medium (DMEM: GIBCO BRL)IA wj&gatdtr. 94 dAvjdez a7k
AEe Fdg= &eldtar, 3 vimentin A (DAKO Japan Co., Kyoto,
Japan)¢} 3 cytokeratin @A (DAKO Japan Co., Kyoto, Japan)E ©]-& 3k
HAzAglst NS At AFA dATDAEL S ElstA . 5-108]
A g ADAELE E Aol o] &3t

3. ot R

ALER WFE/7E %2 ) AGuAl GO usste] 434
7 oFatel A 4Fe BASAAT. 1 F Az APuA WFA o
2 wg3sHA 10 ng/mle] PDGF-BBE F493t9t. TMC+ PDGF-BBE
Folaly] 147 el Fel s,

g
F4e MTTE H7Fstdth MTT 42 243 T8 5 74
welldl 1 mg/mle] %2 H7tste] Ax W7ol A 2 A & v&A
71 ¥ extraction buffer (20 % SDS, 50 % N,N-dimethylformamide, pH
4ANE H7kskch 24 AP A3 $ microplate reader (SpectraMax 340,
Molecular Devices Co., CA, USA)E ©| &3t 562 nmolA MTT <& &

EET

A

A

5. &g #y

Fibronectin®] $4& 3t HAgo] Txnd Ax wjdds FHsto A4
w8 F cell debris 55 AAG AFTHES 70T E#ASIAT. Akt
ERK 1/2, p38 MAPK, cleaved caspase-3 43l =4S 93 A5 A
FH A 7+e Akt, ERK 1/2, p38 MAPK, 12 1L caspase-3 &4 A 7ko] u}
E gHEE At Z2AstA. A3el FE¥ § AEs PBSE 23
AAE T AE &3] 4E=N4(20 mM Tris, pH 7.0, 137 mM NaCl, 5 mM
EDTA, 1% Triton X-100, 10% glycerol, 0.2 mM PMSF, 1 ug/ml
aprotinin, 20 uM leupeptin, 1 mM Na3VO0O4, 10 mM NaF, 1 mM EGTA,



pH 80, 1 mM pyrophosphate, 1 mM B-glycerophosphate)& AF-&3te] <
S A 1023 &A1 71 % 13,000 rpme 2 153F 4T A A& s
T AEXY @Nds FEAT. AXY E AL Bio-Rad @9 24 kit

= Q@

6. Western blot 4]

Axzdg dwd=z BHAde Ax gl s Axy dwde
sample buffer (12 mM Tris-HCI, pH 8.0, 0.5% glycerol, 0.4% SDS, 2.88
mM 2-mercaptoethanol, 0.02% bromophenol blue)9t &3t 95T A 5
22 7149 . SDS-polyacrylamide gel electrophoresis (SDS-PAGE )<l
A A E83 ¥ nitrocellulose FF A Aol AT welo] o3
molecular markerE AR&3to] HIie} Ho] A& ATt FHAAE

%)
5% non fat dry milk blocking &< €3 A2 A 1A7F &< HES A
3

Atk 01% Tween 202 X33 Tris 5oz 28 A3 F Akt
ERK 1/2, p38 MAPK, ¥ 1l caspase-3 #4d aaA &2 Z17 wkSA|7l &

1524 43 A"kl Akt, ERK, 127 p38 MAPK & 914std 374
2 QikslE A X FAE AFESS

ERK 1/2, p38 MAPK, 18 i caspase-3 4o #A#HA A= Cell
Signaling (Beverly, MA, USA)9ll A 933t} Fibronectin @& A (DAKO)
v dAketk o)At AgtHel A= FAE AHESAT. Peroxidase”t
conjugation® ©]x} @A (HRP-conjugated anti-rabbit IgG; Santa Cruz,
CA, USA)E 17k &<b ¥ A 7l & 15684 43] AHsto. ECL
(Enhanced Chemiluminescence, Amersham, Buckinghamshire, UK) kit&
ol-&3te] olxF FAE HESFAT. A7 "Wike Tina 21 ZEIHE AL

gale] 249 ¥ A%ad zee 10o2ad magdr.

2 Z}F(standard error)”
5l ] = EAHEA(ANOVA)F}
t-testE Al @3 Pgko] 0.05 vkl Ao FoAdo]l A= Aoz dAA4s)

AT



m. 2

A}

1. TMC7} PDGFE #5x9 A X9 FHd vA= 4F.

PDGF 10 ng/ml= 48 A 3tell dag A e 229, & a3HA

% A &<gkar, TMC 100 ng/ml¥E= PDGF®E f=9d &3
HaAxzer dAMEY TS FoSA dASAT. 18y TMC 1
mg/ml |42 MEZFAS JASI oY 71 A FFe MTT7E aske] Al

E EAol & ow RAFATH(LH 2).



g 2. TMCZF PDGFel 9 & 33 dAFSL Ax F4d vHA
4. A: Vascular smooth muscle cells. B: Mesangial cells. 2 & W
Mg 2 Ay AMESd. Ay FrReAZ2 2dS S n=h,
x*P<0.05 versus TMC 0 of vehicle, ¥ P<0.05 versus TMC 0 with PDGF
10 ng/ml.

fo rir



2. TMC7} $ =3 apoptosis.

ge Fol F 153k
PEwe] TMCO &
g B3 WAL @

1 mg/ml ©]
TAS IV ZH

apoptosis
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a9 3. TMC7F 5% apoptosis. A: Vascular smooth muscle cells. B:
A

Mesangial cells. 2 &3
Western blot 1@ o2 %383t} n=b.
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3. TMC7} PDGFZ x4 fibronectin ¥4]9] v X = d.

PDGF 10 ng/ml 4 F 48A17te] E#AF eI Ax < & aA7hA X
9] fibronectin ¥H &= tZTol H st F71sld 3L, TMC+ PDGFel 9
fibronectin #H|E 1 pg/ml oA JAsF oY SHo =
100 ng/ml o|&tel A= AP EAxe ANAE 5 A a9 & B
oA fArH(LHE 4).

0 o I

T &=
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18 4. TMCZ’F PDGFZ X% fibronectin ¥4]o] v X+ 43,

Vascular smooth muscle cells. B: Mesangial cells. 2 &l H

i

W Mestdd. A3 x4 <A Western blot 18 o=

n=bo.

_13_



4. TMC7} PDGFZ #%¥ Akt, ERK % p38 MAPK &4 3 nx
= 9%

PDGF 10 ng/ml ¢ % 154 Akt ERKe €/d3st7F 5t
p38 MAPKe 27437t A= S7HEAH (™ 5). 7AFTe MTTE
HaATIA Fe 559 TMC+= PDGFel 9% Akt, ERK % p38 MAPK
o &dsts duFEIAE} UuNA AN BT AAEA KT (L
# 6).

- 14 -



a9 5. PDGF9 23 Akt, ERK 2 p38 MAPK &A3}. A: Vascular
smooth muscle cells. B: Mesangial cells. A3 H S 25 2D W] A
3ttt A3 thE A Western blot 218 o7 F 339tk n=b.

_15_



a9 6. TMC7F PDGFZ %% Akt, ERK 2 p38 MAPK & A 3}
u = F . A: Vascular smooth muscle cells. B: Mesangial cells. 23
e g 2 Wye Mestgt. 23+ ¥4 Western blot 138 &

2 %33, n=5h.

_16_



B oA3Zds 1. TMC 100 ng/ml o] 49 XA PDGF7} %3
g3 A TAES ATA dARAEY FAL FosA FrEUAT 2
TMC 1 pg/ml o] 49 sEoAE F Alx BFoA MEEdo] YEryt
3. TMC 100 ng/ml ©l&te] @& smoAs AXEAHS gidA 1w PDGF
7F &3k M2 fibronectin &0 < MEY A S AGEA S &do] F AE
HFe A A A Tt

TMC 100 ng/ml PDGFdl <3 S24& Ax&5Ad glo] JAsA

th o] FEE ol Ao ¥E W TMCS T-A3E apoptosis % 5%

ol 10 ng/ml BthE EA 6 IL-29 A4S dAets A} 2o s’

TMC 1 pg/ml ol 7|4 %o MTTE #2AA AE ARS $53
=

Aot ol B = AME AL FEHE PotR 7] 98te] caspase-3 &
=43 A3 dagSAxEe dAAE BFN YEgs AE A
o] apoptosisd S & F AT dAFS A E AAAE] HE A
A A HE=g AEZTAHoZ QA3 Aghe] WAy Ao g A7 Wy
of o, Ho AT A= MES FA 3 apoptosis®] H&o] d ¥
Ade wgs Ay F2sA 94512 9t Redondos e A
g

al

O

3o

Al S ol &8kl PDGF 9§ S o] apoptosisol ]3] <A vkl

oo > M W oR

2

PDGFel €3t Alx 45 Asts %< TMC 100 ng/ml
fibronectin 40 #HAA71A E3( 3, TMC 1 pg/ml o] 4ol & Ed A
W AA 295 R 28y TMC 1 pg/ml o4 dag A xe)
A A XS apoptosisE FEL3+= HE°]7] Wl E fibronectin AFA 2] 7

S
27F ofyel AlE 4 A EE apoptosis I Fo AT e

d

o
AL ZAA o] AR SAE F du B AFA A fibronectin &H] o o gk
A= T-HMESA apoptosisE FEstal FHAFE A EL} & HIHA L

A PDGFel 9§ AMEZA S A sts TMCS Fdots Auts e Aol

o ol TMCS #Z&ol ME Z2olt}  apoptosisolE el akA] T

fibronectin 3/d % EH| o= thE A2 AALE AlAStE Aot
TMC® AxZW AsdDdA thst 2345 dotr ] 98t PDGF



o ¢ste] &3+ Akt, ERK % p-38 MAPKe| tjsgt &3& 34313
t}. PDGF+ Akte} ERKE 15%9), p38 MAPKE 5%d HdlzZ &7d3 A
. Nelsons™& Aol Bagmgda XS o] &ake], PDGF 9|3
| 156% ol ERK &4dsle Al olgol #ashar, 1A7Fel A 44]
Atolel ERK &4 87t Mol F2o #ofsitta Hustdinh 2 A3
A= PDGEF 549 F 3087hA % ERK &4d317F 99 dA S718kA
. TMC 100 ng/ml< PDGFel <% Akt, ERK ¥ p-38 MAPK &4d3}&
|3t A EslA Tk T-AlE| A tyrosine kinase <143}, PP1 % ZF& Al
9AE gAsE TMCe #EdHe B-Axse Fasd Angn
Tyrosine kinase <14tstel PP1el 39 Als AGAola, AMEZFAIY
fibronectin #¥]e] #alsli= Akt, ERK % p38 MAPKe| tjste] A% =
g dAEE Fxe TMCZ/F @371 gle A TMCZF T-Axse o
E 7Hde &5t EaEgs MExs dRAEe FAes AdAS A

TMC® 2s AgA A &7 T-Axel] 5ol8d 7hsidol At

o)

iy

A

N

P

for 1@ IL RN
2

!
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B ove ZAn FuPeeAEst ArA ARBAENH S0l
= ol

1= s=9 TMCE PDGFel o3 AX F2& oAlatAtt. T-A el A
FAE 7= AFddet fEe] ¥ Ao A= TMCe &37F T-A
xo SolHde dFaden, o

Aol d kel A §e Slste] wrh
1

159 e ANS
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Abstract

Effects of tautomycetin
on the proliferation and fibronectin secretion

by vascular smooth muscle cells and glomerular mesangial cells

Ji Hye Kim

Department of Medical Science

The Graduate School, Yonsei University

(Directed by Professor Yu Seun Kim)

Proliferation and extracellular matrix (ECM) accumulation in the
vascular smooth muscle cell (VSMC) and glomerular mesangial cell
(MC) play key roles in the development and the progression of
transplant  glomerulosclerosis and chronic  allograft nephropathy.
Tautomycetin (TMC), a newly developed immunosuppressive agent,
induces T-lymphocyte apoptosis through the inhibition of tyrosine
kinase and protein phosphatase 1. We examined the effects of TMC on
platelet-derived growth factor (PDGF)-induced proliferation and ECM
synthesis in cultured VSMCs and MCs of Sprague-Dawley rats, and
investigated the molecular mechanisms that are involved.

Different concentrations of TMC were administered 1 hour
before the addition of PDGF 10 ng/ml into the growth-arrested and
synchronized cells. Cell proliferation was assessed by
methylthiazoletetrazolium (MTT) assay and caspase-3 cleavage,
fibronectin secretion, and the activation of Akt, ERK, and p38 MAPK
by Western blot analysis.

PDGF 10 ng/ml increased cell proliferation, fibronectin secretion,
and the activation of Akt, ERK, and p38 MAPK in both VSMCs and

_23_



MCs. In both cultured cells, TMC at above 1 Hg/ml significantly
reduced basal MTT and increased cleavage caspase-3 in dose
dependently. TMC at 100 ng/ml only decreased the PDGF-induced
VSMC and MC proliferation, but not fibronectin secretion and the
activation of Akt, ERK, and p38 MAPK.

In conclusion, the present data demonstrated that low—-dose TMC
reduced PDGF-induced VSMC and MC proliferation without affecting

fibronectin secretion and cellular kinase activation.

Key Words : tautomycetin, vascular smooth muscle cell, mesangial cell,

proliferation, extracellular matrix
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