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Abstract

Syndecan is a transmembrane heparan sulfate proteoglycan (HSPGs) with four members. These
proteoglycans are composed of a core protein and one or more GAG chains covalently attached to
the core protein. They can participate in the regulation of various life activities and play an im-
portant role in different physiological and pathological processes such as growth, development,
microbial and viral infection, inflammatory reaction, energy metabolism and the occurrence and
development of tumors.
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1. RN

Syndecan & 5 JRAR IR .19 2 2 [ R HE(HSPG),  Hfi R 2Bk 28 (HS) B IE R M (GAG)BE AN 1421
B A4 . BT 2R ILE syndecans A4 4 Ff, 43 il 44 8 2 oA 2 1 5 BE-(syndecan-1, -2, -3 £1-4).

gik: e EAREES IR E AR, H02E T MRS T BIMNES A 3 2 5 4 HS
AER LSS DL AEE R IR B R B R BE, JREd B KEs I X S A s #2 . thah, i/ — 1M EFIK
FEA AN N 25 b3, VR VAR A, £79 syndecan RE#S/E NS5 70T - Syndecan GAG HEMI45
T FIBH R G AE LT A AE A B RIS ], AEAS [ A R B A T R D Bt AN — A%, X B 5
MESEARBREWAETVINKR, AWM syndecan DIfE A 7 E IR 2L,

Syndecan EA ZFi LY DR, CAMKCERICE . BATEMRBAEI1]. A HA[2]. mEEKT
RIFAMER3], IS5 ZFEBRAWILE], QRS MFOIER[4] (5] 63 - WA EER-6]. 18
PERVERN B 5 SBR[ 7] BCE BIR NS B SORE[8]. PRI, ATRAN Al 248 S AT 1B 2, IR
TR I R AR T K

2. Syndecan-1 ZEBEHRI{ER

syndecan-1 & B N2 1 57 40 g 58 i AMIN R THI 1) 22 syndecan, 7E & & ik 2 e 8] 78 5 41 B I s
Fik, TR E RGN 4 AN [ B B [9]. syndecan-1 E 404 T R 4liE, A5G Mk L BEIT =4k,
Ael 5 K& 2 A ELAE R, CLHEA0 B AN 5T Rl o RIS GE RGP AT A% 008 200 it 7E NIV Fi syndecans
W1, syndecan-1 J2i24 NIEAEMRE TS 5T 28 2 O R, 8T XM E RPE 1 4RoE H H At =Fh iR

L AR S IN Y SN AN

G e AR R b, IEH B A2 R AR 2 Mo T RS AR, AT 3 350 E] 78 5
FREFTRRA. I - MR AGEMT) I 0B BR 2 —[10] [11], &% bR &4 0 3,
S E-F5RE 8 (A syndecan-1 [FIRS ZE4[12] [13]. 74N syndecan-1 FFES AR MR T e 411HY
TEAS A e R AR K [14], PRk syndecan-1 J24EHF b 7 R AT LT

ZHURRFY, ¥ syndecan-1 FIFRIA S s 4 i 4340 AN T0 5 BB AH SR [15]. 78Sk 300 i) L Bz 2
JfiHh syndecan-1 3K (1920 15 R AH i Sk 25008 v (10 it oRg SR AR ME AN AR AE 247 K[ 16] [17] [18] 6 HFRIEIKFH]
RE 2 Sk I I () — N IS R . 7E B i NP H syndecan-1 R E 5 WG A R AHK,
syndecan-1 [1)_I J7 ik 5k LG5 86 88 R OC[19], H-S5AAFBAIREKAR G, M2 syndecan-1 [P 1A )
54 W45 A ¢ [20], syndecan-1 KK IA S B ZBMFER B EMHIE[21]; syndecan-1 7E N IEH
IR, K% syndecan-1 R FA & R 18 fe 00 40 e i M R RR4E,  FF H syndecan-1 R IA7E mRNA
AEE E7KF EESREAG[22] 78 7L b b 7L e S5 20 I syndecan-1 900 D523 ], T £E S 55 1 45 o1 48
WiFFHEKIL, Rl RERPU R B IERAL MR T [24], ZPRIE —MEEREEANREEK[25]: /£
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RIZIRRE T, syndecan-1 7KV~ 5 g 4 2% 52 S A 9C[26], 10 IE W AT FI AR ZIF, syndecan-1 % 7 41
MRk, TR, WATWE R MR LT A syndecan-1 FIA ARG N,  [FIH H MR _E R 40 i A o
[27]. &2, 5 syndecan-1 M HAFEERMAHKI 73 FIIRERI ZAEMER H T — PR R AL R AR B
A F IR, R 4l i R 4% i K P syndecan-1 S5 RAMNHIR 28405, syndecan-1 Fikik/b 540
Loz MBS BT ARV G TS ZHH5528].

3. Syndecan-2 R E 4P R/ER

5 FiAth syndecan AHEEL, syndecan-2 7EMCH I HCE TE BRI AZ O AN ECE A 2 b O Rk B, (HAERCE
ML R 2 BEAC, S5ILFIN syndecan-2 7ERUCE TT AN SiAE B I b 20k, T HAE BCE A A AR
AR E R . Kl syndecan-2 FIRESE X HIZ 5 1 BB A0 H) 0 A RO E AT REAE B R B R E AR
MALEI LA, BCE g4I syndecan-2 (KA 52 F] Wnts. FGF (J4F4E40 ik K K F) A1 TGF-B (FfbEK
PRI F)15 5 18 6 1R P2 R 455 29] [30], X AT eSS e A2 I AF 44 i A K PR F0 Wnt 88 1 IR 3L 32480 Ok .

e, AR M[31] [32] syndecan-2 7EF R4 BAGR A TR, HAEM0 S BUS I & R 240
MarR, AT A I A B B 1 24 Wl 1 B0 FoxO sk R AT N syndecan-2 [F3RIA, SFEEIMRMT . X
AIE Y syndecan-2 7E TN E_EXPRIAN M - 4 4 7% 1A T (granulocyte-macrophage colony-stimulating
factor, GM-CSF)FMRA 22 7y RAE A OC, AN TTI# ] 1 i 40 i i 22 40 i (1 39 58 A 5% . GM-CSF 72 il
Mf5, & 15 GM-CSF 24K o #EAH <) syndecan-2 P 2 BR 7 3t A B R AL 18 0 o B4R 52 M PRI syndecan-2
FIK IR SCHERZ T BRANE] GM-CSF IR 225 285 It AN A0 i 7 55 3 0 A0 B AME 5 R 1 -1 iB0s
[33].

BRAME B H IR ILAL, SR R &R 220 U8 B 78 1 0 ¥ Federico Corti BIBA, 7 Gk I 25 HHAH S 7K
Jifreb R I NIEVEST syndecan-2 B SEBEHUA R TR AT RENE . AIFFE N D3RI 3478 il ML 1% 26 v /)N BROAR Y
CRIGH 2K P %€ 45 53 % )5 ) F, ERRETE 30 20851 ES U syndecan-2 HAAmT DL 3 o/ 1 5
PEAMARL, PRRAES M2, T syndecan-2 HLA IR TT AT LLE R D ixi A R o AL I 4%
P b 0 1) R I P 5 PR RO AH DG 1) VEGF-R2 (VS N B2 AR KR )5 Tk &k, IR IR B VEGF-R2 AHK 1)
A 2 /5 S IEEK 1 [FIN P VEGF-A 5 SHIMK . AHECT 2 NG RaYT 77 8l 58 2 KT VEGF-R2
PRIV &, B2 5 Re g DR B IS ORI VE R, AT S8 S O 8 AR R, I A RS 0 ot AN e 22 £ 4 1
FHIIBEAS, B Azt 78 8 A AT S8 i A b K6 7 S B S8 N 58 SE HVR YT 7 %8 IR HazZBIBAE & AEIEA
KRR KB A B T iZ Ptk T syndecan-2 HURIRIT G HRD T 2 J5 KB AR . S5t
[ IS A S 20 AR BEAT: 1) [ B 2 B mh S R R Az 67 I EIE R, 4278 1% 3T syndecan-2 HLARIRYT A A AL
bFi 2 4tk

4. Syndecan-3 FERER X M ERPHLZI

HATFA 1250 Syndecan-3 FELEMAMMAH LT RIE, KRG HKEFHAITE PR CEEH. H
#& Syndecan-3 H)FRIEFFARIBR A& TCHL, AERRIRIERTT REER VIR MUE A AR AH G 7,
AR AE S0 ) R R 3 SOt B R A

Syndecan-3 X PN K 40 i (1) 4 F IEAE 28 0 S B B [35], B Syndecan-3 (R Mk CAEE I K
FEMF AR ER R, H o Syndecan-3 18 iot 45 G 20 i IR 08 15 11 40 M 0% 3 A0 B T A DG 49 28 g B A 3
e R PEAEF[36]0 BIAnTESSRIBPE T R IR, SR ML P f E3RIE ) Syndecan-3 456 A1
ABAL IR [37], #E—BHEdE 7 RIEMIE RS Rl — TG TR /R 25 i ERAE(AD) 9 5T i /s Syndecan-3 1]
RESe W AE YRR EX[38], ZWFFEA TNF-o (FUMIRIRIER T o)Xt AD H (1079 25 00 75 4H i RO RS 284 4 ff 5%
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SH-SYSY (f0F 1) 2 RiF T2 A )22 i a2 ST REAR ) 5 hCMEC/D3 (R HIF 5 ML 0 7 S 47 25 P9 Bz 40 i
bR )% Syndecan-3 RIE AT, %4510 EKH TNF-a 30 SH-SYSY A1 hCMEC/D3 4H il
Z M Syndecan-3 ik, Jf HAXZ50AG 3] 7/ RBA 5 AN AD BFIEEUESS . BB 7o pes i 210 6, ifi
TR AZ A0 ML Syndecan-3 FRiA P INIESE T SAZ AN MTEAG R tH T 5 AD AR A & RAEFTE. AME A% 41
Jfi Syndecan-3 FIABAI 5 AR (RAZ B IR FE RIS ) EE R AR SSPESR I T A% 41 Syndecan-3 /£ AD
ST P AE bR S AR G YE[39].

B A0 98 S AH O, A AT C R R Syndecan-3 FRIATE JUARE SR b i, REEALE O RN ERAE
(SRR o e i R A S T RI(TCGA) R 2R B, IR A 5 7 1 Syndecan-3 3Rk 5k E B H(E 5
HEIEFXK.

Fir A S A S AR P ggg 1) AL (R AR I A s A R B 5 5 R T, AT S B0 A 4 m P R A S V7 Y R4
FHFHEFHIF)E R TFREN T, EHEARET, B4R RESSHMERK. Rl BB
FERIWE G [40] [41], SREGE AT AR g AR iz fohRe, G4 T 40l ErnRgniE[42], LA
HITBABIE N ECM (Z0 A 57 4 21[43].

5. Syndecan-4 ZEXRIEIEA PRI AFR @4 R

DUkt LG 5L L BEIH 3R 8 VR B 45 & AT AL B P R 208, HazbLil B AT AR RSk i0 SR, 22
Pt A I =45 A 4885 syndecan-4. 2 i 36 1 ) B IDE AR 1 R I 2 AR A BLARE L, (A9t i
BE5 N ERFE GAGs (IR LT 2) 45 & - N AT FIIR 2 12 ORI [44], ) if /NG & A - 4 i)
40 AE P R 20 B L R B AR B [45] o S DUkt I it S sk e AN E P, (R 5 RE DR 40 PR AT A B 3R
N B2 GAGs 54461, JHaf %A, SEAT iEME I UM E R [47]. Bk o, EZ AR
AR i, 5 LN AE RS syndecan-1 FT syndecan-4 [ /)N BR B 1 48 R0 T 98 SiE 3 AR AR R [48] [49] LA il it =)
P S 2 B P 25 Tl B0 A PR B 042 2 LN B2 B3I [50], FRATH R K I HSPGs Al R B A Bt RAEH

AN syndecan-4 I8 A {ERELEHIBCR , WANMANIM A 7. 28 & A EE(MMP) AL NI, 0l iR
Whn, e EYE syndecan-4 B PR HE SORE R syndecan-4 A, IX— 5 90E B I N AR A
BIAE I 2 H ) Z A LA R, R R RENE Y, Bk syndecan-4 A ORI/ B 40 52 3B 4140
[517F1 RA CEXIBIESRTT4), HAE RA-FLS (REF4E40 Rt A0 i)+, w31k ) syndecan-4 SR IE
IR A T D, 3 YR ATE ST 2 1, syndecan-4 B3 2 5 I 4 4R 40 M0 A v A0 A H 5 8%
HIMAE[52]. BT —REEIE KL RA B IIE syndecan-4 W JE T OA (B PEICTT 28) B 35 Fl g R
WHEE, H RF GSKGER T RA BEMMIE syndecan-4 WFHE =T RF FTE RA B . &
syndecan-4 JE1)5 RA HFEHIZIRIEsME R IEMR[53]. REHIAMEIAME R FI/ER, 152 Syndecan
A RIC AT T e 5 EAIFRE R E A IAERESH K, Hat— PIRFTIE T2 2 1 Im PRI B 7T

FE—T50C T MM & W75 5 1) LRP3 (% FE G 2 1 2 A AR G B 1 3) T I8 S #E 7] syndecan-4 23 & 14 5%
TRPCE AV TR TRIR I . %0 FEER [ 54]FR LRP3 21l ¥ Ras/Raf/MEK/ERK {5 5 il
% T3 syndecan-4 _LIFRMER L. A5, MATT#E4T T western blot LASHIEiZ AR . S5 RK M, mif% LRP3 fig
W EE N RasRaf [583%, DL MEK1/2 #1 ERK1/2 BRI/, [FIE syndecan-4 5% 1. b4k,
7E TNF-a 75 S KR OA B diffirt, Ras 5 5 MBI B80S, M LRP3 15t Kk [FI ] Ras 55
I B O BE AN syndecan-4 (3R 1A . 47 43 H 4518 /2 LRP3 J#id Ras/Raf/MEK/ERK 17 53 i 6 1 42 41 &l
Jfir syndecan-4 ()35 . BT HE BRI B ST R IHLHIE T2 2%, &850 B i IHRA # U IEds,
(RS I 25 HA 110 48 & JRA1 0 AR 12 AU () 9t 98 78 3 A B o
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ZE LRTIR, syndecan {EIH A JE I AE BRI AR A EEMMER, IR AT IS HNE Zi69T

75 5 e A B KA HT S TR QBT SR R AR TR, H AT RE
Leop A PARAAE— 2200 B, GIAAE JORE R AR BE S TR AR, RO iE v RIE 5T, ReiF T ae 5 e
MIREE MDY RE LR EBA R, AN LTTRRRA, XA EgE—#IT.
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