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[FehlafDE 1]
[Short Fibulins in Development and Disease

Hiromi Yanagisawa, M.D., Ph.D.
Professor of Life Science Center for Survival Dynamics, Tsukuba Advanced Research
Alliance (TARA), The University of Tsukuba

Short fibulins are a family of matricellular proteins comprised of fibulins-3, -4, -5, and
-7. Fibulin-5 was discovered as an elastin binding protein essential for elastic fiber
development more than 15 years ago and we now know that fibulin-4 is also involved in
elastic fiber formation as well as collagen fibril maturation by binding to lysyl oxidase,
an elastin/collagen cross-linking enzyme. Whereas fibulin-5 deficient mice (FbIn5KO)
live till adulthood and exhibit elongation and tortuous aortas, smooth muscle cell (SMC)-
specific fibulin-4 deficient mice (Fbln4SMKO) develop ascending aortic aneurysms with
activation of cofilin and disruption of actin filaments. FbIn4dSMKO aortas show a marked
upregulation of mechanical stress responsive molecules such as early growth response 1
(Egrl), angiotensin converting enzyme (ACE), and thrombospondin-1 (TSP1) at the early
stage of aneurysm formation, which is triggered by the disruption of elastic lamina-SMC
connections. Surprisingly, deletion of TSP1 prevents aneurysm formation and improves
elastic lamina-SMC connections in Fbln4SMKO mice.

Fibulin-7, which domain structure is different from the rest of short fibulins, has been
suggested to possess the distinct biological function(s). Fibulin-7 is highly expressed in
subsets of renal tubular epithelium and almost undetectable in the aorta. Fibulin-7 is
secreted and tethered to the pericellular matrix and strongly binds to heparin at the N-
terminal coiled-coil domain. In cell culture, exogenously added heparin can release
fibulin-7 into conditioned media. Fibulin-7 deficient mice (Fbln7KO) are healthy without
obvious elastic fiber defects and are protected from high phosphate diet-induced renal
calcification and fibrosis. Therefore, specific inhibitors of fibulin-7 or heparin derivatives

may act as a new target for the prevention of chronic kidney disease.
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[Proteomic Discovery in Glomerular disease:

Nephrology Moves Towards Precision Medicine |

Jon Klein, M.D., Ph.D.

Professor of Medicine and Vice-Dean for Research, University of Louisville School of
Medicine / Director of University of Louisville Clinical and Translational Sciences
Institute / Director of University of Louisville Core Proteomics Laboratory / James

Graham Brown Foundation Endowed Chair in Proteomics

In recent years, proteomic analysis has seen growing use in the identification of
mechanisms of glomerular and other renal diseases. Mass spectrometry has been used
successfully to identify endogenous antigens that are the targets of
autoantibodies. For example, a major breakthrough was achieved when two podocyte
cell surface proteins (the PLA2 receptor and Thrombospondin type-1 domain-containing
7A) were identified that bind autoantibodies present in membranous nephropathy.
Recently, a member of the protein DnaJ homolog subfamily was identified as a likely
target antigen in fibrillary glomerulonephritis. This presentation will explain the
fundamentals of proteomic analysis and how it was used to identify the PLA2 receptor
antibody as a biomarker of membranous nephropathy. New discoveries using

proteomics to understand focal segmental glomerulosclerosis will also be presented.
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PDZ & H'E NHERF2 |% Ephrin-B1 LARHAAEH L AUy MEBEREMERF (C B k2 R 729
fRfE AF78 0k AL KM SR, A AR

B RKFE e 72— oy TR e o B

[ )F 2 1L, 2R ETOMGFTTARR AR MED Ephrin-B1 23#fifa 445 C Nephrin & cis
fEA L. AV MEO SY T ESREHERFIC B e B2 R L QA a5 LT, £/, Ephrin-B1
WNE A RE BT DRI T BIE SN TWAZEZ MG LT, Ephrin-B1 1% PDZ #E&EF —7
ZAELTHY, PDZEHEEMHAIERTHZENZZONDLD, R A M IZ51F% Ephrin-
B1 BH#E Sy TII AR THD,

(75189 0> Ephrin-B1 Bl 5y -2/ E %70, KR4 MEEE Ephrin-B1 =107
Tat v TR (CKO) =7 2R BRIAA A = R RS — 7Dt (RNA-seq ftT) %
1To72, ZDfE%R, Ephrin-B1 CKO ~ 7 AR ERIKITI VT, AUy METHILL T\ 5 PDZ & H
'H 70-1, MAGI1, CASK DI HUIZE L TUVedso7273, PDZ & B'E NHERF2 O3 BLAMEK
TL W=, AFZETIE, NHERF2 @ Ephrin-B1 & DO HAEHA 2T LT,

[#55:]Ephrin-B1 CKO ~7 24 EkRIZ3 T, NHERF2 @ mRNA HEAK T & OYe b i
DIE T BIEE ST, IR R EMIATIZ, NHERF2 & Ephrin-B1 O3t R7E R Blezsni-, ¥4
HISRERIATIZ, NHERF2 & Ephrin-B1 4£4(3, Nephrin Gi a3 E12@81 22330720 S 548 Hl47)
B R ERIKCRIZESZ, PAN BE (MCNS £7 /1) | $T Nephrin Hiili5 BB AE (R MEgE
FAREETT L) ORERIATIE, NHERF2 Y2t DK F 38zt s 7z, HEK293 i i 55 5
Fz TR Z TEIEARATIZ LY . NHERF2 & Ephrin-B1 Of§ G PE R BIER Sz, VA BRIEDN T
iEmX 7z Ephrin-B1 |12 NHERF2 LOfE &N BIZSNR) o7,

[ 22 INHERF2 (. AU MEHSHE S CTdD Ephrin-B1 LA EAEM L, AU MEDOEREAER;
ICEHEEREEZ R QDB EEZBND,
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[ B RERIRTEAL 1T, RR YA MEE L Z IS RUG LT AR Y ~ o $EBE (A 1 7 3 (parietal
epithelial cell: PEC) DG LE £ FoE EAIC LA R ORHIE K T2 5, Fh& 1X, RRHA
NMI7rEH AL ThHD MIF X° SDF1 2R BLL CAZE, SHITHRR YA MEE 2V PEC TiE,
M | HEPH, EE TR0 5 CD44 23T BLT 52212 A L, PEC 23R R M E 2%
AL CRRETNL A~ LT E T DA = A LZOWNTRFLTZ,

[ 7R R A M B[R 5 (NEP25) <7 2% AV, SKERIA T MIF, SDF1, CD44, CXCR4 @
FEE A AR Y 00 TR ICBIZR2 LT, In vitro TIE, R¥E(L~7 2 PEC(mPEC)% T
MIF <> SDF1 THlJEL, CD44 & CXCR4 O¥F1Z{t% real time PCR 3510 Western
blotting THiFfL7=, ¥7= Boyden chamber % f\ 7= Migration assay (249, MIF <> SDF1
THI . BLO siRNA & V= CD44 PRES OB EREDZE v 23l L 7=,

[R5 R 1 ek Yt Tld, NEP25 ~ U AR ERIRIZH W T AR A NEEFEOHETTIZH Y CD44
Bt PEC 2AEINL7-, [FIFREIZ, MIF 350 SDF1 O F R THSH CXCR4 Bk PEC HE4/0
L. ZNHiE CD44 LIREH AR LT, S5 CD44 Btk PEC Tid, MIF X° SDF1 O% 5G]
£, In vitro Tid, MIF 35X SDF1 #ili##% D mPEC (28 T, CD44 XU CXCR4
DFEBHER LG EBED TLENHY . CD44 [HEICIVZ O EREIHE F Lz,

(K53 R R A MZF B2 MIF X° SDF1 1%, AR YA MEFRIZIE PEC (2 CD44 X° CXCRA4,
E5121E MIF %° SDF1 #5381 , PEC Ol e 5L CWOD ATREMERH D,
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CD44 [ TEZALITHEO RN —~ 5 L RHINE (PECs) DZEALICEZE THD

=4 187 1, Diana G. Eng?2, Jeffrey W. Pippin2, EfT £E4f 1, Stuart J. Shankland?
1. BRI KPR E 7 R e R Bl - U~ F R

2. KED R KB iR

Y- ] RN—~ 2 ERHE (PECs) 12N 2V PECs DiEMHALDO~——ThHD
CD44 O3 BLNHEANL | phosphorylated ERK1/2 (pERK) O3 8 H-CHfast R E o, =
Fe MEER S (EMT) 708 DAL ELHZEMHESIN TS, Flo, A —~ 2 FER, PECs Ol
Bb s L0EEINT %725, PECs FEIFK T 35208560 TW5, CD44 /v 7T IR~ T A
(KO) 1B AR~ 7 2 (WT T HE A~ BUR R ERIREE L E (FSGS) OAHMRE & 2T 5 Z L3l
SN TWD, A, CD44 KO Z AW TEAIZED PECs DA IR 5 CD44 OREZfRFIL
77
[71£] WT & KO IZB\WT, ZNEILE R~ T A @~ T AIZOWT, G 4 BEO SRk b
Yt 2 ifT LT, & SRERIKICHOWT, O WT vs KO, @QFi#n vs mEiin, @RESME (0C) vs
HHE (JIM) Z e LTz,

[F5%] WT Tid@ne JM IZIBW o EitEaE(b, St bz 723, CD44 KO T
IXEERTH OC, IM EHRERIREE(LIZIFEAE AL -T2, KO TIX LI R ERIRAE R
ZAHIL . IM IZEB W TRERR_ERGMiaEiT 7=, OC, JIM L SR ER IR R s oK T &
L7, R—~ U FRITEI T WT, KO £5H12 OC 12~ IM TEL, @l TIIROIEKR A
HHENTEA, KO Tk WT 03k KT cdh-7-, PECs OfifatuL, #5#Clix WT, KO &t
IZ OC 12 IM TZL, @i TlE JM THEMRALIZ25, KO Tk WT (2 E AN i
T, PEC HEITERCTIX WT, KO &HI2 JM 12tk OC TEL, @i TITFNEET
L7273, WT, KO TZEFHA LN -T2, PECs 28175 pERK, mTOR @ F i pS6RP. EMT
D~—71—@ a-SMA. vimentin OFHL, WT TIXE#n THAMUFRZ JM THRWIET A5
7275, KO TlImn CORBEE Ml S,

[B=-fEm] WT ot~ U AT JM Z2HDEUTRERIREEL, RERRIE RN —~ 58 1%
DIERDB G0, CD44 KO TSR L Th o722 8D, CD44 LT ZTNHDZE
LB 5 LTV A TREMEDS R ST, £72. ERK ¥ 7 LK mTOR + 7 F /LR
CD44 |ZBEL CZNHDOEIZEH S5 L QWD EMEES -,
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[BE] 252V 7~ b—7 ACLEICK T 50— 7 ABFROLNNTEM TR ERET HE
BRRETH D, LN OEHRNPHBLT 28F & LT, SREKIE ERMIRGEE R¥ A FDORRE -
FERE R ICERNT 2MEEBRORIR T ARE SN TS, 2O LI ANY 7 & LT
DR RY A FOKRENIMH SN ->OH 553, LN THA LN EFIERFIZ L AR R A K
DOEEREZAL & Z AU K DB~ DREIZOW T I E THMICHE STy, SLE &
#? CD4 51 T #fnClx Signaling lymphocyte activation molecule family 6 (SLAMF6)
OFBLNTLHE L, IL-17 FEAICE G L TWD Z LG S TWwWb, 4l Fx X SLAMF6
IZEH L, LNIZBIT DR R4 FOBRENEREME L,

[J7ik] fEs A & LN BFE KO8 s, 16 HEOxHEETHh 5 B6 ~ 7 A & SLE FROFA
ERETHETNLEYM TH D MRLIpr ~ 7 ADOBMMEEZHNTHR Ky A h~—D"—Th?
nephrin & SLAMF6 O LHRBLZ g wt e ez K W gt L7z, 72 B6 v 7 2 & MRL/lpr
<~ 7 ADKR R A MMIZEIT 5 nephrin 5 L O SLAMF6 %8l % 7 v —4 A K A — & — T
LT, EHIZ~U 2O gk L OWEEHE kD CD4+T U > )ERiZE 1T 5 SLAMF6 384 7
02—t A NA—F =TT L7z, & FAR YA F&fEHE L SLE BEHkD IgG THIFE L
T, U7 %A 2L PCRICE > T mRNA L~ULTD SLAMF6 ORI % o L=,

[ ILN 235 K O'"MRL/1pr < 7 A OB 23 1 5 nephrin B PEMIIRIZ 351F 5 SLAMF6
FHIX, MHREEL I L CILtE L T\, 7a—% A b A MU —IZ XD TIE, 16 M
® MRL/pr ~ 7 A|ZFF 5 nephrin BEGPEMIaEIL, *HHERE & befig U T LT 722
nephrin PRI 1T 5 SLAMF6 BEOE G IIABICEE CH - 72, F7-E. FiEH
KD CD4+T U /RERC, *HBEIZHL LT, SLAMF6 OFHATLME L T e, s Ak
D IgG T X DfIHHE & bl LT, SLE BB HRDO IgG I L Wil Sz e RAR R A MC
BT, mRNA L~y TD SLAMF6 OFELTHIM L Tz,

[542] Al Fxide hOAL—T2ABREB L O MRL/Ipr v 7 2D K R¥A b LV CD4
Bt T M C SLAMF6 BEMNTLEL TWVWD Z L3R T, RV A ML
SLAMF6 1378 K%+ MERRICM OO Z b E b2 6T/ REERH 5, /oA KA T
CD4 Bt T Ml & SLAMF6 %41 L C, MillaiNs 7 FicZfbz 726 L, R IC%H
HELTWAHREMENH D, LUy s, SLAMFE6 FITHEN § 7= & 3 HERERY B 35 O fif I
MEREINTEBLT, S%OKRFERETH D,
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BERIZIESBD LD, —F, 2BERITEEENBRIZDT - TH—ITHI< 72 0 SO %HE
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TFAMDBIE TEIUR, RERIERB I ORI A R 3R GTIC i B OB S ITBIE TEAHIOITh DL
E 2 THRELTZ,

[FiE]T CleiE S T EIEFEDS S, EOBZEIEFEDNBIRIZHEL T % BB
(29 D72D12, Ty hOB g% -V C Nephrin (3§20 40217 -7- EC, KB FIET
FZyhOElgEERL LT, ZOEIL LI 7 2 L E SBEMEE T L, LRt ko Hh
TEDOEREFIEDREIERB L ORR A O 3R ITCHATIZHEH L TODMRET LT, £, R7m—
VIEEREDORIEE T L ThHAHE 2—a~v AT U BRET Y b, FURBKBEIEES A GBM B&7vh
2L CEME FiEZ IS LT3R ITRIICA-AT L 72,

(R ] ERRoB L FEDOI S IZEAE ETOBIL FETRERERO SR TG R+ 52
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BEOHTY A0S Z AT LT D2 LTI LTz, Ea—m~v AV U BIET v b TOMTT T, AV
NMEDITY B DS FEE DS THRL TOWAZ DR TE T, £72, it GBM B R 7 MR L TiEHME
FAEZ W TRRET LR R IBRO 2K T TOILFBAMEE COMET Lt~ ZI LA A3
I T OFEMTIIFEE AR ERAR DI G R0 -72(34.1 % vs. 14.6 %, p<0.01),

[#7m ]CUBIC 35X UF ScaleS #hrd & LT-at s Ye a2 fF I Lo LA, AR YA
AR 1 2 SR TR AT LT B2 SR Bh LTz, E72. 3IRIT TORERIKMATIX, IRkD kL
PEBE L CRERIRRR 4 B TR D 28D Al RE T o T2,
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i B SZMEATEALARR YA M 361 5 ADAHT e fBRIR 2E A 1E D - B
AR KRR b2, RKS K 3, BIYE IER 2, HJE RO 1

1. BOXRSPAPEBANIIIERT TS

2. FURKFIE SR B IREE BN o3 s N AR

3. B R TR TR AR ST IE =

ARV A ORI AN DR T —REE L, —REEEIVHRE T 2D 2R HEET
HHIEADZ I E AV E D VRS E RO, L, HBESN B R AR A NI, FFE72
Baate, FERNTHRITLZDOBELZ IR T D, R RN A O AT Ze S DO FELC
BWTIE, 2017 FIZRBERDIDa 7V Ml [ FI2B10 5 AT 2 GO 5 2%
BEEHELTWD, ZORERSMIT, M EMITI=0 abB2y1(LE2DD RS L F /A
i - Wil b 2 B A & e MG R LA Fri e L. Z O F TORR YA RO # IZIBW)T
1%, FEBETATA D —FETHLE AT U BBREERRICRTET 5, LinL, O FELD Al HE
IRAIEFEIL, Ty MR R AR R A MR ESND,

A RIF & VX IR E R M~ AR R MHSMP : heat sensitive mouse podocyte) & H\ >, &2
RS DAL 1T B A M5 RS IS 12 L0 . a0 7 )L MR FE R I2 81T A AT e ik
EMSELTHET HRMEER LT, ZOEM T TH&E L HSMP OB A F U O /TR, fEk
D 10% TURRIRIMIEE & Lehs DS T CTHE & L7z HSMP 23 B N R 32— Th %
FIZHL MO E T DB ZEERE D F— 2l D,

AR FLIE, RIEALRR P AMIIB N THEEERR RN T A ORI EE in vivo Hi~FFE T H N[
RECHLFERETHEZZONDT-, ZIIZHET 5,
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BRIy B R BRIATEALIE (2 31T 2 IR AR FH A~ ¥ XK

A B =08 RS L BRI 2 R SRS, MRl B B0 L MR SR L
A BT BN B & BEAL AR Fi L 5 ERI IRER ot

FOR LA R R gl N R

FOR LA R R BE R AR A B

FO T ERRFRIBR R A ER o 2 — R A =
B R Y —

- W o=

(755 ] SR EitE R ERIREE(LIE (FSGS) X, /N LAl R 7 v —BJEfERE (MCNS) LY
H 2 DR KA ERIRFPTEEINDN, TOFREIL I E THRET STV, FSGS
DR FH A h T, Cdk inhibitor TH D p21 BETHMEL 25 Z EnMESNTEY,
mitotic catastrophe D5 255m U 60T 5,

(7] 4RHCEBEH O FSGS (18 #i: —Wkik: 7 41, #E=ME 6 #i), MCNS (19 f), KBk
B (GN 12 f: IgA BE 4 i, BRI R 441, L—7ZABER 141, ANCA BEEE K
2 Bl YRR R 1 61) OIERIT.eGFR 728 60 ml/min/1.73m2 LA EDJER & %f 5 & L=,
FEIR 10ml Z8EH L, hiE% HE Yt CIZREBIZE L, JiR R U o o fufk & Pt p21 fifk
THgEdeta e Uiz, W™K Y XU BM0> DAPI et CEAA T Mz R AR KA
REEF LT, EOCHAMSE (X400) THE L7, B IT@E&mr Y 7 b (Imaged) Z v
T, 1 HEANORFAR R A FOREMEZFHRI L, ZORBENOR R TR L 728l
IR RY A hY A X (X103 pixel/f) & L7-, Fofl (WU pr#ipH) <= L. Wilcoxon
MEZ AN THE LT,

[#ERIRERZ L7 F = tiE FSGS, MCNS, GN OB TAHEZITRD R o712,
FSGS DRFAR R¥ A ME, BOERSL el lc, KPR KA A XX, FSGS T
39.20 (31.18-66.27) X103 pixel TH VY. MCNS (11.22 (78.54-15.05) X 103 pixel, P <0.01)
F LGN (9.11 (7.60-12.36) X 103 pixel, P <0.01) LV L AEICKE o772, p2l DHE
Yuftix, FSGS o 11/11 f5l, MCNS @ 2/16 #l, GN @ 7/11 Bl THETH - 7=,

[%%2] FSGS iz T, JRHF A ¥4 MIMCNS BXOGN (2 LAEICK X RJERE
o LTz, £/, FSGS TlIEED A OB B NRO L, p21 B TH 2 Z &bl )JE
D HIEHRERE O B DR STz,
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Crb2 BB DR ERIARF AT o W~ T A XE AR E &R T
Fril g R ME(R 2 TN #8844, ik ER

1. ZERFEHMEREE BN E

2. BERIEPE BN E

3. FHBKRY: Bt 2 — B0 fIRE B

4. HHRKT PNEFF

[ & ]Crumbs 2, Crb2 IXB gz I\ \“Cﬁ'ﬁﬂ?ﬁiiﬁ%ﬂﬂﬂmﬁﬁm I AHIENMHILTED,
BT T774032T erb2 /v /BT T HEBEFICLDLEBEZONLLARE S EERIT, 2D
%, EMZBNT 2 DD7 =T )b CRB2 AR T DERNPAT oA MEH MR 7 m— P REM AT
(SRNS) BJEIZRI 5L TWAZ e E S (Ebarasi L et al. Am J Hum Genet 2015,
Slavotinek A et al. Am J Hum Genet 2015), CRB2 i&{x1-7% SRNS %5 | &2 3 B —&F /=
FTCHDHAREMEDNEE-TND, LN D, Crb2 7V w7 7o~ A IR AEBIEIZ 725780,
NI 31T DEEN T TE TR,

[51£] Crb2 BT OEMBTORREZBE TEHIIIT, Fax i Cre-loxP AT LaHWTH
BRI B R B A9IC Crb2 2 /v 7 T ORIz~ AR T, SRERIA b Rz a4 224912 Cre
Var e —YEFEH 5 NPHS2-Cre ¥ 7 AL Crb2 iIn DT/ 7 & 8 % loxP TIEEATE
Crb2 v T 4 at v /v 7 b~ AR SH T, IR - MR - B ARk A 2 » A i ¢ NPHS2-Cre
<~ AR Crb2 flox/flox <7 ARE-NPHS2-Cre & Crb2 flox/flox <7 A%, 6 » Hi#n T Crb2
flox/flox ~7 A& -NPHS2-Cre & Crb2 flox/flox ~ 7 AR CEuEL - FaET L=,

U5 5 INPHS2-Cre & Crb2 flox/flox <7 Al%, 2 # H i Ol 45T, NPHS2-Cre v AH A5
Crb2 flox/flox ¥UALHANTEHEDEHAREETHIEIVHALIZN, MIGIRABEFR ML
TF =03 3 BETELZL, RERIARTE L5 B0 IR E TR B TR A B R 22458072 oT2, 6
HEROFE £ TH, NPHS2-Cre & Crb2 flox/flox ~ 7 AL Crb2 flox/flox ¥ 7 AL TEED
BARE R, MIGRFEFR - MIEILT T =003 2 B CHESZRORD 725, NPHS2-
Cre & Crb2 flox/flox 7 A% Crb2 flox/flox 7 A& Lt~ TR ERIRIEALFEECC IR A B R 4K
A EIZELL TV,

[#&5 lrﬁfj?ﬁiJ:BZ‘f*Hﬂﬂ’ﬂ“C@ Crb2 BT OFRBUL, B HIRIMEICEERMEREL 7] D2 EVRgE
STz,
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Crumbs2 ZJr L1z 7V 72 EDHRIA T v —BIERREE 7 L~ 0 AD I SL LR AT
P GHER 1, W 1 /0y B L &G Bl =k BB
VAl FRACER L BKoT 5L 2 AR R S P HBISIEK B BE !

1. A RORZEE2E/NE R

2. EARRAE R

3. TR &4t

4. AARERRZPHHT NSREL

[ =] 7 e —BIEEREOIIE T OFEMIIAR T R N2\, FBIEOHEL25 57 T D [RIE
2. BEF OB S FIoB AR 7 —BET LB Cliied AR A R A B ik
RRIZEE DWW BT VBN DR SLEMRIT DS Tl D, AP TIX, ENEEEFHDOR R AR
MEE_EERIZHEH45 Crumbs2 (Crb2) #0353 7TV VT BEICIAF IR 7 o—FYET L~
ARERINL L, ZDOFRIEIR T DT T AR AT T 2% BIELT-,

[ 51E]C3H <7 AIZ Crb2 Vav b o MR A% a5 A MNIEEIE TR R gL, migH obt
Crb2 HiikzpEESt7, Bt Crb2 HiikiEA~TY ADJRE A EZHEL, FRIA RO REZL LT
FOT 7T AGHE D EACZ IR FHNCBIZE LT, IRIT Crb2 M EAEHOHLT 7T L fiiE B
53T DFRBIA ERERE A AT L T2,

(K5 513 [\l T 21172572 16 LD~ ALBNTIB T, MLiFFH OH Crb2 Hiiko k7% He
BLTc, Fz, M REIZE LT 2F THIRIGED 4-7 HLEIVREANRO LI, KRB
RHHARAR ITOEBA TN A 7R L St Y Cld, AR A NEZERE~D 1gG ThAE D BILES
iz, C3 OILFEIT -7, BB TIX, AR AMO R EEE AL, ALl 2B ENDEE
T EEREIR MBI R S, R BRI CE ORI B L= T 7T OERENRD LT, B
DYt 3 JOHBER BRI A -3 BLER B OfFFT Tl BEICB W T Ezrin @ Thr567 U g
B TCEEL TUiz, Crb2 Z iRl Bl L= fiia a2 AT iE ik 217 - 72 £ 24, Ezrin & Crb2
DFEADFEH SV, 72, Crb2 il B d~FT Crb2 Hilkz & 5-95&, Ezrin @ Thr567
AT o N/ = 3<V g Wy

[E22)Crb2 1T —MIEESEBOE A THY . EOMIANR AL T Ezrin 5575, Ezrin 13
Rl - I E R 7 0 A Y h—E 3 THY ., £ D Thrb67 Vo Bk k- TiEMENHEIS N T)D,
AX70—EBET N ~UADREFRIEHTIL, T Crb2 FUADBARR AL Crb2 Mgt AL
VNTERL, ZO%ER Ezrin OBV L5 SR I, FEHITRR YA ME 2SN OA i
WEEERSE LI ab D LRS-,
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SERR A MBI D P2XT D5&E

LA FofE 12, WSS [E4s 12, Ak RT
1. R A RS RE 7

2. BEESER KB & iR

F 2 13 LLAT, hCD25 FHL(H)/FER IR R A IPRET DT A7~ A2 hCD25 R A1 2
JR¥ Ty LMB2 85U, hCD25()ARR A MBI EES O LA R A LT, BEE RO
L LT DAMPs DR E 2 b7,

YA~ A(0=4)IZ LMB2 25ng/gBW % 5-L, FACS TEUXL7=HARHAFD mRNA % fif
Fri=. LMB2 #5- 4 H#% . DAMPs ®—->Th oMt ATP D545k P2X7 ® mRNA 73,
hCD25()ARH¥A KT 3000 LA, hCD25(-)C 59 {FIZHEANL7=. P2X7 1T RAECHIIEIED
T FREES . FIREGEARR AN P2X7 BB FAIRZE AL ATP(ImM) % #5-L7-. 2
RFff %, IBE A LT EGFP 13 53.4% QMR TIHAL, 18.6% Dl Propidium Todide % Ht
DIAATEN, RS LDH G MEIE EH Lo o7-. ATP %5 1 B4 . 28.2% Dl C Caspase-
3 I MEEFE Tz, Caspase-3 FHEIKIIZOMALIEE 27.6%INHI L7723, Caspase-1 FHEILTIX
4. 7%DIMFNEE F-72. P2XT7()R° ATPC) DO R TIXZ NSO S ITBIER SN e T,

DL EOFER BEESRERIKORR YA NCHRENTLET S P2X7 1T, Mifast ATP (2 XD ENRAH A
FEDOFHEZBG-T 5N B 2 DTz, MR A b= A TIEe, TR h—T A0
EIRTH-T-,
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TARAFUALE GC-A /97T YN AD AR EITE5 5 MMP-10 O H
i L1 KIS BN 1 NEE A7 A B A& B2 2 mnl Bok s,
P &7t

1 SRR R R R

2. HHHI KRB, B AR R PR

[FR]onETHRAIIRRFAMIBNTT NI LRRARTFRIZT 2V 75— -A SRR
(GC-A) AT NVRAT O AZLDRR YA MEEICH Tt T A2 2R T&E T2, B, 7/VR AT
5 EE AT (U-ALDO) 257 GC-A KO ~U AN & E O RERIKEE LS X792 L%
HLTED, GC-A O TiRKAFIZEL TR RS- T,

[ 5 R ERIR RS B D8R A RT3 572912, U-ALDO %/~ 2L U-ALDO
GC-A KO w7 ADRERIK mRNA B EbE~AraT7 L AIZI0iEL, GC-A KO BT LA
9% matrix metalloproteinase-10 (MMP-10)%[RE L7, TD7=H, &F M GC-A KO v~ A
LG ME MMP-10 KO ~7 A& 4B L Ce2H M GC-A/IMMP-10 # 7 v /77 MDKO)~ 7 A
ZVERL . U-ALDO At FOIE & OB FEEIZOWTRGTL O iftr L7,

[ 5L IMMP10 3% U-ALDO £ GC-A KO =7 AICBWTRERIRN ORI, FEP R
JEZ 3BT HEZ 3R D 7=, GC-A/MMP-10 DKO ~vATliieg M GC-A KO v ARLH#EgL . U-
ALDO AfTIZBWT, #5 4 BIZBTHT/VTIURDN 80%(K FL7-, DKO ~7ATiL GC-A
KO U AELHHR L TRERRIF RS A 0 AEEL R OBz 70, WT1 44T podocyte
HDHEFF SNV, EBIT, BB EE AT 71T DKO 7 AT foot process effacement & Y
GBM BJEDOB AR 1=, MITEIXFEEZ RO oTz, T2, e NRR A MZ TGF-8 filig%
Mz 5E, MMP-10 3.0 _EF A28 7, IRICENE ARV T MMP-10 B &2 ML=
LA, ANCA BHEIMAE 2%, L—7 AE R IgA BIEDRERKIA TRELTELZZE O, %I,

MMP-10 2354 2EEL TR7YATHE HL, G ke MMP-10 LYz 2 heb k7T
ZABRE N TGS, MMP-10 337V &0 i35 a6z,

[FEm] 7 AT r 28 51072 GC-A KO ~7 AT MMP-10 % /KR{BEHE2EE[EEI B,

MMP-10 BEEINEFAZA /2D ATREME N RES D,



