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AGEV 7% —DORFZRMEEL FD X T = X A

GINKFIEFHESZF A L2E T HE (EF LA #Bg)
Md. Joynal Abedin

R RE AR (advanced glycation endproducts, AGE) #4&RZ%4 (receptor for AGE, RAGE) % 4 L T4
ZHETHI LY, MRFNEGIHEORE, ERICEERRHERTIENMONTE., L L, AGEY ¥ Figd
B OMIL B RIGERE R R M EFERED 2 7 = X L1220 Tld v E RB L A%, AW TE%1E, RAGER Y 75
Y THBHADE L LT PRAGEEHD G TFHREFAL/GER, UTOHFMEEES. 9, Heor Ml - Mads
Lo E YIRS TOy AT A, STRBORLDZTODY 4 THEETH I LR ENE. —2EFFER
55 kDa THITHRILL T a2 b [Hifl] &daLr:. 39 —2RSFEH46 kDaT, MBMNEHE, BEEMils: 2o
HENBAFETHLZ Lpd [IMER] Li% L, HEE - DNAMIEKIGIZ LS 2 0— 20 7 L EE IS DR R,
il & 14 HE A Z R — D BB mRNADSEET 2 2 AL A L 2 Y, T TR —0OME% 595 7 L RAGE B 75HR
SNBLHEFEESNL. 2RERAGE cDNAZ S & LA RRENES - MRKIGCARY 3% 51 kDa DB IS kB &, Mafk
FEDFFET TIE 7 L RAGE IZ/MAFEH~OBAT Ik > TESTAL L7, Wiz 27 o755y —¥FP ey 5 &, i
RAGE#F DY 4 Xi&51kDallid L7z, —F, MERRAGEHRMIZ V) T F ¥ —FFIC Lo TIEE L BB N A do1-
L7z o T, HBEN-Z) 2V bENTB ), NETITDBMEZIFTuineEL Hhr. SERNEEES Fv
ey IAY 70y PNTCTMER RAGERFIINKBEMI6 T I / BECEBEM20 7 3 /7 BICiHET 2 HEIC & - TIZE
wEh ol MEERAGER, MEIRAGE & LT, X W {ELEEORMSEEAGTHET CHRILEINS Z LR E N,
L7zt T, B EORER»S, MEMBTHRET 2 RAGEEHIIMRAGEEH L IIELEZ - TB Y, ITHITEHTMCE
HRESHIZ L 2BRBRBHOZL2b0LHEES W, AFETRE SN2 RAGEEH DS FEMEMIL, AGEY # > I
KT MRS E DS M2 HMT 2008 E 20D EZ LD,

Key words advanced glycation endproducts (AGE), receptor for AGE (RAGE), diabetic
complications, molecular heterogeneity, vascular endothelial cells, lung
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FNaA—A G EOBTHEIEREO T I /R EBENIZK
IBL, ¥ 7iEE, T FVERBLEW AT, TR 2K,
WEA, IS X DR ARE, YR RSB LRIC R
(advanced glycation endproducts, AGE) # KT 2. Z0H%
IS WERCEOESCRIB &N, 19124 Maillard? 12X » T
BUICRHBE NI e, 245 FRIBELTASNTW
B, MRIZED, A4 T — FREHIEERNT SIS Tl
D, FRIRERRIIREE CI2 A0 4 B MARIRAE A < &, BRI
PP CAGE DAL & FERATMBE T T 2 2 L2 HIH
WZEN? 610, ZOBIMMEIC L 5 AGE LRI WIRE, &
EEXIILO LT IHERBEMEREDHEND—DELELDL
HHENTETVS, AGEDEWEMIEM 2 AT slRL
LTI —REEBEHOFEELMONT &7, 19924 Neeper &
DL, v VA b AGE A RE % B0 MR R 2 11 % S HE L,
AGE L+ 7% — (receptor for AGE, RAGE) & &{}\F7-. 7+t +
VALREE ) REH, BIUEHE ) REAL V- EREHD
AANY Ty —ZFEERELTHLNTNEY /BT 7=V 55

PRI 1L A 24 B4, FRC124E 1 A 12 AHE

AARAINRY % —FBEELAGEDOR ) AL EEHT A1,
Vlassara® 7' )V — 71399 5 v MFhA 5 AGE & 1E 4 % 5
THLFU3MAERESELLZ. ThED) b, HERBEED
M MAE M IS RAGED EE 2 HE 2 B2 LTV A1k
PEATRIE XN T & TV A, Yamagishi 57 12, AGE#™™ >l
A E A OB 2 BIE S 2 & L b2, B
LCRMESENRLBIET LI L 2R L. AGEIZMENK
MO ERER L, MEHFLELMTY —HC, TR 5441
S CEEDRTETIRAI ) =TI FR—F—{f K
Y — 1AL & 2 MAEEMN S E Y. AGEDINK - E%
MIRBTER 1E, RAGE mRNAIZMIHiI T »F LA+ 1) TRy
LA F FTHEENL I LR, RAGELEDHEEMZNT S
LbOLHEESND, Tsuji 50 &, AGEHTE 24 > £ L{lla
THRAEEO—ETHEIVEIS -7 L OEEZ S,
ZNARAGE mRNAIZK T 2 U R A A THiLEhZ Eh
b, BERFEEEOMMBETH D A ¥ Fy LMD KIC
AGE-RAGE S L TV AR 2488 L 72

Abbreviations : AGE, advanced glycation endproducts; EN-RAGE, extracellular newly identified RAGE-binding
protein; FBS, fetal bovine serum; RACE, rapid amplification of cDNA ends; RAGE, receptor for AGE
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20 X512, AGE-RAGE 5 348 5 78 1k LB A A/ M B
DOFRIEICEBRL TV LD LEE SN D, HERFETHMLE
PEEENE A DX LOEEZHPIT AHI21E, RAGERZD
MR 7+ v REE R, OMBECRET 2 LEND
5. LHL7%dS, RAGERHDERPLHFEERNICOWTIEE
BAHELEDPE L, $THAGEY F ¥ FZEZMILN TRAGE
CHEERTA I Y FAv Y Py —0FoREHFESNT
Wi,

# 2 THEL, RAGEBMFAHEREERBMFH~OFE—K
LT, b MR- MR THEHEL TV SRAGEEHDEKEH
EMETAILEAMICAMREZ T2, ZORKR, B
RAGEEHIZ AT EMUIFEL, DEMBTHEIRL TS
RAGEZEMIL, kM THOBE,ISHEE SN TWAERE IR
L BSFHRE b O LSRR ENI. FFRTIZS LI,
DBTERENED LI A ZXLTETLEIIZDONTH
KL

Z
B

MEs L UHE

1. #8548, #Ez
1. i

L MRS, SRREEEIMMERRE THARRIZOER S
SRR OB IR E . B S — R (B FEID),
B - BT E T (CRR—#0E), BRSISRER
RERREIE), AR AN (UTHEER Lha5s
Nz, BBk ECHEI#% - 80 CTHREFEL L.

2. iR

t bRz RSN & R RE MR (Cascade, Portland, USA) 13,
ISR NS F AT 4 HIVE (KR) O~ =27 VIZHEW,
5% v R BRI (fetal bovine serum, FBS), 5ng/ml 35 ZM:#iHE
FEMfBEERF, 10 xg/ml~s%) . 10ng/ml FREBCRETF,
1g/mnd RO I —F7Y £39.3 ug/ml 97 F 1) b cAMP %
& ¢ Hu-MediaEB2 ¥ i G L 72, & b B 8 B Rz 4
it PEEREE» RIS AZDOT, HEAT
(Applied Cell Biology Research Institure, Kirkland, USA) D%
EBY CSCREEMm P THF L. © MERHEkROMRKMESF
MILER MRC-5 MUIE Y (X B L2EMFERT AR ERAT (2 <idTh) 25
MA L, 10% FBS (JRH Biosciences, Lenexa, USA) # &
RITCBO-7 M- CHERE L 72, b PHEBHRREERI 747
A HIRELL 724 A & Conrad™® ORI & ) BERAL L7,

L. &%

T FIRRIOEREH RS - fIRE%* v & id Promegatt
(Madison, USA) 2 58A L7z, ## 2 ¢ b RAGEZE A Ol
HFAL T B IHFRY) 70—+ VL, ZHRET
EHA ST EYHEMER (RET LV ESSINA. B
RAGEEHOHIBIA KA A X233 5 74 R 70— VL
K, ¥y F— - Frounv— (HFE) KEHELT, &}
RAGE cDNAEF? 2o E &N/ 167 IV BOEF
(DRRQRRGEERKAPENQ) #{k#EARKL, TheiFE L LTy
Y FERER, BONHMELSLIIT 7427 1 —HR

LTC#E%». t PRAGEEBHONEXW1I67 3 /B
(AQNITARIGEPLVLKC) & C3k # 207 3 7 W

(ERAELNQSEEPEAGESSTGG) 5132 YR 70— Vi
f& (N-16 &£ C-20) X, Santa Cruz Biotechnology (Santa Cruz,
USA) X WEEA L. 7)) ax7F¥—¥FiX, EiE&E )

Abedin

IDEALT.

. #8% - MBim M ORAN

ERE e ML, EHREETTRRIE, LaemmliEHiEY
(62.5mM + 1) RIEEEIRE W (pH 6.8), 2% SDS, 10% 7'V ko —
W, 0.002% 7RET ) —NTN—, BR2LANG T TF ) —
V) BTRIRIZT30 — 40 BB E R L7, 100CT54H
nEL L7, BEEAIIIE, 75em®7 S A3 T80—90% v TV
LYy —|E LA THPBS T 1 [EEHRE, 5mloiPBSH
TAZV—N— T 7520 HHEHMPL, 4T,
1000rpm M 3L TILRE & 272, (LY % Laemmli fR AT R
%, LELERABRICHES R - S L Cllflash e L
7z,

V. EREOER

BOEEEY YIMET VT I v 2B L L T Bradford i
THIEL 7.

V. 9xx4>70v ba#R
EH'E % SDS-PAGE T4 Bt L 72, PVDFJE (Immobilon P,
Millipore, Bedford, USA) ittt 3 FI A4 FRTCERWICIEE L
7z. 1EE#H, PVDFIEEOBEAIFAEBLZS%HEI VS, 1%
TYMETNVT I R ED0.1% Tween20 i1 PBST7 1 v F &
7 Li#, & FRAGEEHMMASL ¥ * 1 5 5 VIZRAGEEH
DEEEIBIIN T 2T —kPifke LT, PVDFIRE RIE &
BHEETFERVAF Oy —EREERT ¥ S/ 707 v
FRBHYEM L 70T v ETRYIRE LT, ECLEIHY
25 2 (Amersham Pharmacia Biotech, Buckinghamshire, UK)
RV ka7,

V. RAGE cDNA D48 & #&ERTE

b b NS P I A 5 Quick prep mRNAKE# ¥ » b
(Amersham Pharmacia Biotech) % Fi\»CR 1) AY RNA % 53 B
L, ZTh#% &% & L C Marathon cDNAB IF ¥ v b
(CLONTECH Laboratories, Palo Alto, USA) # v T
cDNA #FAS L. Boh/cDNAZEHRLL, 5774
- LTCHBEBRORAGERIZT®Y OX 7 Lt F V&S
6641 — 666223t L, Wi Xbal 7 ¥ T4 —%HF T 5H5-
GATCTAGACTGATGGATGGGATCTGTCTGTG3, 3794 <—¢&
LTIEX 7 L AF FEF 9752 — 977412xHin L, Sl EcoRL7 %
7% —% H D 5-GAGAATTCGCCAGGACCCTGGAAGGAAGCA-
3% vy, Pyrobest DNA ) A F —¥ (FiliiE) 12X i
BRI RAGE cDNA % 345 L 7. HIREEY % Xbal & EcoR]
Tk, pcDNA3-XZ # — (Invitrogen, Carlsbed, USA) (258
BLARBEIMIOOICBALA., BEEBEIMI09ME LS
Flexiprep 79 A I F## ¥ » M (Amersham Pharmacia
Biotech) # W TCHItZ 77 A I FDNAZ S HEMR L7z, &
SIS L USHMEMOREY 2 M Az, b MIMLERE
#Ra R 1) AT RNA & Marathon cDNAEIESF » ML VTR L
A I % N R AL R 32 cDNA B & U KlenTaq DNAR ) X — ¥
(CLONTECH Laboratories) % fiv3725-38 X UF3"rapid amplification
of cDNA ends (RACE) Ut %#1F-7:. 5-RACEIZiX, —R7T 71
7 — & LT5-CTGCACCGGAAAATCCCCTCATC-3’ (RAGE
cDNA3) DX 7 L & F F&EEF 277 — 2991218, A AT v K7
5 4<—& LT5-GTGTTCAGTTTCCATTCCAGCCGC-3’
(RAGE cDNA3) ® X 7 L& F FEHF 141 — 164 123HE) 2 Hw
7-. 3-RACE2iZ, 5-AGTCTGTGGGGGGCAGTAGTAG3 & 5™
GCTCAAAACATCACAGCCCGGATTG-3’ (£ N Z N RAGE
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Fig. 1. Western blot analysis of various human tissue and cell
extracts. Lung tissue extract (0.2 xg) and other cell/tissue
extracts (5 pg) were loaded onto 12.5% SDS-polyacrylamide
gel under reducing conditions, transferred to a PVDF
membrane and probed with an antibody raised against a
bacterially expressed extracellular domain (ECD) of the
human RAGE protein. 10 ng of recombinant ECD of RAGE
protein was also loaded as positive control. Anti-rabbit Ig
antibody conjugated with horseradish peroxidase (1:1000) and
ECL system were employed to visualize the resultant immune
complex. Molecular weight markers are shown on the left.

MetAlaAlaGlyThrAlavalGlyAlaTrpvalLeuValLeuSerLeuTrpGlyAlaval 20
EC QTGGCAGCCGGMCAGCAGTTGGAGCCTGGGTGCTGGTCCTCAGTCTG’I‘GGGGGGCAGTA 60

TGGTCCTCAGTC CAGTA

Lung : ATGGCAGCCGGARCAGC. CT

valGlyAlaGlnAsnIleThralaArgIleGlyGluProLeuValleuLysCysLysGly 40
EC  :GTAGGTGCTCAARACATCACAGCCCGGATTGGCGAGCCACTGGTGCTGAAGTGTARGEGE 120

Lung: GTAGGTGCTCAAAACATCACAGCCCGGATTGGCGAGCCACTGGTGCTGAAGTGTARGGGG

AlaProLysLysProProGlnArgLeuGluTrpLysLeuAsnThrGlyArgThrGludla 60
EC  :GCCCCCARGAAACCACCCCAGCGGCTGGAATGGAAACTGAACACAGGCCGGACAGAAGCT 180

* *

Lung : GCCCCCAAGAAACCACCCCAGCGGCTGGAATGGARACTGARCACAGGCCGGACAGARGCT

TrplysValleuSerProGlnGlyGlyGlyProTrpAspSerValAlaArgvalLeuPro 80
BC  :TGGAAGGTCCTGTCTCCCC CCCTGGGAC: TCGTGICCTTCCC 240

Lung: TGGAAGGTCCTGTCTCCCC. CCCTGGGAC. 'GTGGCTCGTGTCCTTCCC

AsnGlgserLeuPheLeuProAlaValGlyIleGlnAspGluGlyIleEheArgCysGln 100

EC :ARCGGCTCCCTCTTCCTTCCGGCTGTCGGGATCCAG CGGTGCCAG 300
LA A0 *
Lung: AACGGCTCCCTCTTCCTTCCGGCTGTCGGGATCCAGGATGAGGGGATTTTCCGGTGCAGG
Arg

AlaMetAsnArgAsnGlyLysGluThrLysSerAsnTyrArgvalArgvalTyrGlnlle 120

EC  :GCAATGAACAGGAATGGAAAGGAGACCAAGTCCAACTACCGAGTCCGTGTCTACCAGATT 360

Lung : GCAATGAACAGGAATGGARAGGAGACCARGTCCAACTACCGAGTCCGTGTCTACCAGATT

ProGlyLysProGlullevalAspSeralaSerGluLeuThrAlaGlyvalProAsnlys 140
EC :CCTGGGAAGCCAGAAATTGTAGATTCTGCCTCTGAACTCACGGCTGGTGTTCCCAATAAG 420
*rn kR kR

Lung : CCTGGGAAGCCAGAAATTGTAGATTCTGCCTCTGAACTCACGGCTGGTGTTCCCAATAAG

valGlyThrCysValSerGluGlySerTyrProAlaGlyThrLeuSerTrpHisLeuAsp 160
EC :GTGGGGACATGTGTGTCAGAGGGAAGCTACCCTGCAGGGACTCTTAGCTGGCACTTGGAT 480

*h wk

Lung : GFGGGGACATGTGTGTCAGAGGGAAGCTACCCTGCAGGGACTCTTAGCTGGCACTTGGAT

GlyLysProLeuValProAsnGluLysGlyValServValLysGluGlnThrargArgHis 180
EC  :GGGAAGCCCCTGGTGCCTAATGAGAAGGGAGTATCT AGGAACAGACC. CAC 540
ok

TGTGAAGGARCAGACCAGGAGACAC

Lung : GGGAAGCCCCTGGTGCCTAATGAGA

ProGluThrGlyLeuPheThrLeuGlnSerGluLeuMetvalThrProAlaArgGlyGly 200
EC :CCTGAGACAGGGCTCTTCACACTGCAGTCGGAGCTA CCCCAGCCC 600

Lung : CCTGAGACAGGGCTCTTCACACTGCAGTCGGAGCTAATGGTGACCCCAGCCCGGGGAGGA

AspProArgProThrPheSerCysSerPheSerProGlyLeuProArgHisArgalalen 220
EC  :GATCCCCGTCCCACCTTCTCCTGTAGCTTCAGCCCAGGCCTTCCCCGACACCGGGCCTTG 660

Lung: GATCCCCGTCCCACCTTCTCCTGTAGCTTCAGCCCAGGCCTTCCCCGACACCGGGCCTTG

ArgThrAlaProIlleGlnProArgvalTrpGluProvalProLeuGluGluvalGlnLeu 240

EC  :CGCACAGCCCCCATCCAGCCCCGTGTC CTGTGCCTCT AGGTCCAATTIG 720
e ok
Lung : CGCACAGCCCCCATCCAGCCCCGTGTCT CTGTGCCTCT GGAGGTCCAATTG

cDNA3) DX 7 L4 F FHEF 43 — 64 £ 67 — 91 IIMID) £
FN—RKRTFAY—ERAT Y FTIA<w—L LTHWA, §5-
B L U3-RACE TR S L7z cDNAWFIE7Z 2 3 FpCR2.1
(Invitrogen) 2385 L T ARBH Inv o P FR THJE X, Flexiprep
T AI NaHix v M THE L. cDNAERSIE, Perkin-
Elmer Applied Biosystems 4% 7 )L 377DNA ¥ — 7 T v ¥ —
%AV SangeriE'® 12 & D HE L 7.

V. #SRENEE - ¥ - ER O L IRIE

b b MESEHIRL S 2 & RAGE cDNA (ZH BB TH#4A&
HEYREMERLIVES) 277 23 FpBS (+/9)
(Stratagene, La Jolla, USA) OT7 70 E— & — Tz L,
INESEE L7, T7 RNARY 5 — BHEE T ISRz M ER
R CIEERR SIS % 30 CTIHET o2, A7
Yy VIR, A X ERRNRAREE O HF T2 30 T T 0 41T
72, R % SDSPAGE ¥~ 7 VB T0TC, 208D
BUS PR, SDS12.5%A4) 7 2 U VT 3 FERKENC L O oHE
L, WxA¥r7ay ba#r Lz, DMRRE~DORITIE, M
KEET COREY % 0.1mg/mld M 7L ¥ THLE, &
b RAGEZEH OIS F 2 4 233 2HR IR K A 1 >~
ZT AHEE LR E LY 2 RS 7Oy F 4 ITT
vt g L7z,

valvalGluProGluGlyGlyAlavalAlaProGlyGlyThrvalThrleuThrCysGlu 260
EC :GTGGTGGAGCCAGAAGGTGGAGCAGTAGCTCCTGGTGGAACCGTAACCCIGACCTGIGAA 780
ok *k e e e e e ok ok ek * ek e e

Lung : GTGGTGGAGCCAGAAGGTGGAGCAGTAGCTCCTGGTGGAACCGTAACCCTGACCTGTGAA

ValProAlaGlnProSerProGlnIleHisTrpMetLysAspGlyValProLeuProLeu 280
EC  :GTCCCTGCCCAGCCCTCTCCTCAARTCCACTGGATGA CCTTGCCCCTT 840

Hoh ko L2

Lung : GTCCCTGCCCAGCCCTCTCCTCARATCCACTGGATGA

COTTGCCCCTT

ProProSerProvalLeuIleLeuProGlulleGlyProGlnAspGlnGlyThrTyrSer 300
EC  :CCCCCCAGCCCTGTGCTGATCCTCCCTGAGATAGGGCCTCAGGACCAGGGAACCTACAGC s0¢

Lung : CCCCCCAGCCCTGTGCTGATCCTCCCTGAGATA CTCAGGACCAGGGAACCTACAGC

cysvalAlaThrHisSerSerHisGlyProGlnGluSerArgAlavalSerIleSerIle 320
EC :TGTGTGGCCACCCATTCCAGCCACGGGCCCCAGGARAGCCGTGCTGTCAGCATCAGCATC 960

Sk Rk Wk Rk E3 L I AR T e 2

Lung ; TGTGTGGCCACCCATTCCAGCCACGGGCCCCAGGARAGCCGTGCTGTCAGCATCAGCATC

I1eGluProGlyGluGluGlyProThralaGlySerValGlyGlySerGlyLeuGlyThr 340
EC  :ATCGARCCAGGCGAGGA CAACTGCAGGCTC ATCAGGGCTGGGAACT 1020
T ™ e P
Lung : ATCGAACCAGGC CCAACTGCAGGCTC GATCAGGGCTGGGAACT

LeuAlaLeuhlaLeuGlxI]eLeuG1¥GlgLeuGlehrAlaAlaLeuLeuIleGleal 360
EC :CTAGCCCTGGCCCTGGGGATCCTGGGAGGCCTGGGGACAGCCGCCCTGCTCATTGGGGTC 1080

HEARERIT AR TRk AR W R EARERH A RN RN RHRERTHRE IR IR AR R IR T RA T KRN

Lung : CTAGCCCTGGCCCTGGGGATCCTEGGAGGCCTGEGGACAGCCGCCCTGCTCATTGGEGTC

IleLeuTrpGlnArgArgGlnArgArgGlyGluGluArgLysAlaProGluAsnGlnGlu 380
EC :ATCTTGTGGCAARGGCGGCAACGCCGAGGAGAGGAGAGGAAGGCCCCAGRAAACCAGGAG 1140
e 2 T R R i r R R R e R S S A S s

Lung: ATCTTGTGGCAMAGGCGGCAACGCCGAGGAGAGGAGAGGAAGGCCCCAGAARACCAGGAG

GluGluGluGluArgAlaGluLeuAsnGlnSerGluGluProGluAlaGlyGluSerSer 400
EC  :GAAGAGGAGGAGCGTGCAGAACTGAATCAGTCGGAGGAACCTGAGGCAGGCGAGAGTAGT 1200

* *h

Lung : GAAGAGGAGGAGCGTGCAGAACTGAATCAGTCGGAGGAACCTGAGGCAGGCGAGAGTAGT

ThrGlyGLyPro***
EC  :ACTGGAGGGCCTTGA
[y

Lung : ACTGGAGGGCCTIGA

Fig.2. Nucleotide and deduced amino acid sequences of EC and lung RAGE. Poly(A)* RNA from human microvascular endothelial cells
underwent reverse transcription-polymerase chain reactions with human RAGE specific 5- and 3- terminal primers as described under
Materials and Methods. The thermal cycling parameters were as follows: 98°C (30 sec), 60 C (30 sec) and 72°C (3 min). The amplified
DNA was digested with EcoRI and Xbal and ligated to pcDNA3 vector. The nucleotide sequence of the insert was determined with T7 and
SP6 primers and synthetic internal primers. The nucleotide sequence for EC RAGE was aligned with that for lung RAGE; asterisks
indicate identical nucleotides. Deduced amino acid sequence is shown above the nucleotide sequences. The signal peptide and stop codon
are indicated by single underlines. Possible N-glycosylation sites and transmembrane domain are indicated by double underlines.
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W, 7)an7F2—EFICLDHEMEHE

b MBI MR R IM ) A EERREE I (pH6.8),
1% SDS, 0.IM 2-A VAT by J — b, 0.1% NP-40 F T&E#
L, #Vanx7F¥—¥FEL37TCTRESE. Hbwid
SDSAHEY T ZUNT I FFL 10%) BERKE), YAy 70
v A4 TTHR L.

13 &

1. E NRAGEEHDSHMEDRR

FfEE e PR e MEEMBE S oM e b
RAGEHIfaS F X 4 VAT 225 v 7uy bOT 5L,
M1URT & 912, B 2nUA 0@ M cixfa sl
IZEENY FAMEB &N/, BT, #¥55kDanfiiEIZd -
LY ZF VA &R, #51 kDa & #7146 kDaDALE IZ
wOS Y MR s Rz, —0F, & MR, B, T XU
e MER AN, BRI, MRHEEEAINE & HERTIE, 946
kDad LB ICHE — N> Mgt S e, ERTIE, #46 kDa
DNy FICA, BoF e ESFRICEwY 7V ERTE
BNy FARD LN 0.2 pg OFREYAE 2 555 kDa
Y ROY T VB Y5 ng DIEMBR - Mlg5 2 2% 46
kDa/Nv ROV ZF VSEIIZIZABE Ch /2. SR, M
T LN 7455 kDaDRIERIGH % [Hifl] RAGE&EH, I
BRI E A D IEN LA - WHEL TR 5724 46 kDa DR,
BRI E [MER] ek L.

1. RAGEEBHTEHMEDRE A H = X LICEHT B85
1. MR RIS 5 O BAEI RAGE mRNARLHI D HE.

—FEDEI B AA ALY, BEOERE W)
RAGEBH OG- THROEBENFEAMENLDTHAL ). &

A

Microsome (ul) Extract of

I I |
12 24 Lung EC

PreRAGE  Modified RAGE

Fig. 3.

Abedin

Microsome

Trypsin

Anti-ECD Ab |

Anti-ICD Ab

F RAGEEZTFIE, N7 Fhihlaz¥—-L2rFELEZW
H—nDaz—27@8ETFTHY, b MEHFLBAER213MHIE
ZRETAY, Ld5>T, RAGEDGTFLARMEHEO 2 I =
R LFEELREORRIC KO bR A, EEIX, b MLENM
Ha% 5 RAGE cDNA #4ik L TEE OB ERFIZ HEL, #56
Ni=X 7 LA+ FIEF % e MiicDNAGESY &gl
DR, M2IZR/T LI, —FHORIENVT 4 RL (T3
JEEEEL00 I SN I T UEDY) RRE, MENEL
i e CRIRPOAIRERTB X CEESNE T I BEILR
—THLI EWRVIEEN. LT, e EMETIX
[f—DHEEEEHTSTLVRAGE 7 ¥ N2 HHIiR - BEESLTW
b EMESINT.
2. B RAGEERMIIBFRBBHEZITITE) TH A,
RIZEEIL, UTOBMT, £Et FRAGE cDNAZ v/
HBENES - R - BRI Y IRIBETo . Thb
b, BIHAmRNAES A S HEE S5 R TEBICHRS LS
OHE D H, EHRRTORNEY LM THES NS RAGEER
BOF A4 XE ) B ph, HEHRR/NMIAEE MBS
RAGE mRNAFIFREM IIMT 223509 2, 120V THRET
L=, ZO0FER, M3AWKKRT LI, EMBRFRATOER
¥ (=7 L RAGE) 13#/51 kDa T, REFIZ#kEh LM% (%155
kDa) &R (446 kDa) OV g it e bR AMEICKEI S h
72, TOFVLRAGE, MSBIZRT LI, KBE THES
&7t NRAGE DA K A 4 Y2558 7 a—F Vil
fk, cDNAEHI2SHEEFESNIMBA N A Y OEKRT 2 /)R
BFIKT 2R 73 d— WHEOowIRIc Lo THE#s
7z. L722%5 T, RAGE mRNAX#E S z§lsRB0 @Y FifR
END b O EHE SN, ERMEEER UL R N A SN
ThE, MA/MEEREIZIKE L TRAGEERH /Y RS T

In vitro transcription, translation, processing (A) and translocation (B) with full length RAGE ¢cDNA. (A) One pg of pBS/RAGE

cDNA was translated in the presence of 0, 0.6, 1.2, and 2.4 41 of canine pancreatic microsomal membranes. Translated products were
analyzed by SDS-PAGE. Lung (0.1 xg) and EC (5 ug) extracts were run in parallel. RAGE protein was detected by Western blotting
using the anti-RAGE extracellular domain (ECD) antibody. The positions of pre-RAGE and modified RAGE are indicated by arrow heads.
(B) In the translocation assay, proteins were synthesized in the presence or absence of microsomes (2.4 p1), were treated or not treated
with 0.1 mg/ml trypsin. Then the proteins were subjected to SDS-PAGE followed by Western blotting with anti-RAGE extracellular
domain (ECD) and anti-RAGE intracellular domain (ICD) antibodies. The positions of immunoreactive proteins are indicated by arrow
head. Other bands seem to represent non-specific binding of anti-RAGE proteins to some components contained in reticulocyte lysates.
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iz 7 L, MBMRAGEEHDOMEIE D T EWBIgSh
72 (M3BA). DT kid, 7L RAGED/MEMIZRITL,
R AALEP T & DO IMES & i - REMEER R L TWA., &
SIZE3BIIART & 912, MEKROTELE - JEFFAE T SRR K
24T ol2tg, PUTY I TRIET S L, SRS N R 4
EOFRBHEENBEIZE o TR ) T DB L REEN LD
L, BUMRBLPY F A A HUkE OIS I EATEET T
WL, Z0Z Lk, RAGEEHD F A A YL, 7+
VEFI, MifaALF R A 2, —EREEEE, MEARNAAL e
W T I R bHEES R MR Y- —FT A %
RLTWS,

3. MiEIRAGEHN-7Y o ¥ FiEAAEEOMINE 2T Tw2
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Fig.4. Glycopeptidase F digestion of lung and EC extracts. 0.1
#g of human lung extract and 2.5 ng of EC extract were
digested with indicated amounts of glycopeptidase F for the
indicated time periods. Digests were analyzed by SDS-PAGE
and by immunoblotting with anti-RAGE extracellular domain
(ECD) antibody. Apparent molecular weight of each band is
shown on the left.
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Fig.5. Western blot analyses of lung and EC extracts using
region-specific antibodies. 0.25 xg of lung extract and 12.5 g
of EC extract were separated by SDS-PAGE, immunoblotted
using anti-RAGE extracellular domain (ECD) (lanes 1 and 2),
N-16 (lanes 3 and 4), and C-20 (lanes 5 and 6) antibodies. The
positions of the immunoreactive bands are indicated by arrow
heads. Protein markers are shown on the left.
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Fig. 6. Western blot analysis of lung and EC extracts that were
extracted with the buffers containing different concentration of
detergents. Frozen human lung tissue was crushed in liquid
nitrogen, sonicated in HEPES-buffered saline containing 0.1%
Tween 20, 1% Tween 20 or 1% Triton X-100, and extracted on
ice for 30 min with gentle stirring. Human microvascular
endothelial cells were scraped in phosphate-buffered saline
from culture dishes and centrifuged. The pelleted cells were
sonicated and extracted in HEPES-buffered saline containing
0.1% Tween 20 or 1% Triton X-100. 0.5 xg of the lung extracts
and 5 ug of the EC extracts were separated by SDS-PAGE and
immunoblotted using the anti-RAGE extracellular domain
(ECD) antibodies. Whole lung extract and whole EC extract
were loaded on the gel as control,
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Abstract

Several lines of evidence suggest that interactions between advanced glycation endproducts (AGE) and their receptor
(receptor for AGE, RAGE) in the vascular endothelial cells (EC) and pericytes play an important role in the pathogenesis of
diabetic vascular derangement. However, how the AGE signal is transduced within and deteriorates vascular homeostasis has
not yet been fully understood. In the present study, I examined the nature of human RAGE proteins as the first step toward the
elucidation of the RAGE signaling. Western blot analysis of extracts from various human cells and tissues showed that there
are two major types of RAGE proteins: a 55 kDa form I tentatively designated ‘lung type’ and a 46 kDa form designated
‘vascular type’. RT-PCR cloning revealed that both EC and lung contained mature RAGE mRNA. I vitro translation of the
RAGE cDNA generated the products that migrated at a position of 51 kDa, and in the presence of microsomal membranes pre-
RAGE was transported into microsomes and modified therein to yield higher molecular weight products. Glycopeptidase F
treatment of lung extracts resulted in a decrease in the ‘lung type’ RAGE with a concomitant increase in the 51 kDa form. The
lung type was thus judged to be N-glycosylated. On the other hand, the ‘vascular type’ was not affected by the enzyme and so
is assumed not to be N-glycosylated. Western blot analysis of lung and EC extracts with region-specific antibodies
demonstrated that EC RAGE may lack N-terminal 16 amino acids and C-terminal 20 amino acids, as suggested by its loss of
reactivity with N-16 and C-20 antibodies. EC RAGE could be extracted with the buffer containing 0.1% Tween 20 from
microvascular endothelial cells, whereas lung RAGE could not be extracted in the presence of 0.1% or 1% Tween 20, and 1%
Triton X-100 was required for the extraction of lung RAGE from the tissue. The results indicate that vascular RAGE has a
different structure from lung RAGE, probably due to post-translational modifications including proteolytic processing, which
could in turn lead to different cellular responses to the AGE ligands.



