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Structure and function of platelet membrane glycoproteins
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Gene family Common name gp CD Ligands Function
Integrin Fb R. lIb/llla  41a Fb, VWF Adhesion, aggregation,
lIb-41b Fn, Vn, ?TSP  Protein trafficking
la-61
Cg R. la/lla la-49b Cg Adhesion
lla-29
Fn R. Ic/lla lc-49e Fn Adhesion
lla-29
Lm R. Ic/lla Ic-49f Lm Adhesion
lla-29
Vn R. O(V/IIIa (XV-51 Vn, Fb, vWWF, ? Adhesion,
Il1a-61 Fn, ?TSP ? Protein trafficking
Leucine-rich GP VvWF R. Ib/IX 42 vWEF, Adhesion (high shear)
Iba-42b  Thrombin ?Thrombin act
Ibf-42c
IX-42a
\
Immunoglobulin PECAM-1 31 Heparin Platelet and
cell endothelial cells binding
adhesion molecules FcYRII 32 Immune Immune
complex complex binding
ICAM-2 102 LFA-1 Platelet-leukocyte adhesion
HLA-I Histocompatibility complex
Selectins P-Selectin 62P Sialyl-Le" Platelet-leukocyte adhesion
(GMP-140,
PADGEM)
7-transmembrane Tb R. Tb Activation
domain TXA2 R. PGHZ/TXA2 Activation
(G protein-linked) (O 2-adrenergic R. Epinephrine Activation
Vasopressin R. Vasopressin Activation
4-transmembran p24 9 ? Activation
domain
2-transmembrane v 36 Cg, TSP Adhesion

domain

GP; glycoprotein, CD; cluster differentiation antigen, Fb; fibrinogen, Fn; fibronectin, Vn; vitronectin, Tb; thrombin,
vWF; von Willebrand factor, TSP; thrombospondin, Cg; collagen, Lm; laminin, PGH; prostaglandin H, TXA;

thromboxane A
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GP Mr Characteristics Analogous Receptor function
NR R Proteins
(kD) (kD)
la 150 165 Complex with gplla VLA-2 Collagen receptor
a subunit VWF receptor on

unstimulated platelets,

thrombin receptor

Ib 160 128-141 Complex with gpIX Fibronectin receptor
22 High sialic acid

Ic 148 145 Complex with gplla VLA-5
25 O subunit

lla 130 150 Complex with gpla, Ic FnR,

VLA [3 subunit

lIb 145 130 Complex with gpllla,
23 Ca”*"-dependent Fibrinogen, Fibronectin,
heterodimer VWF receptor on
Illa 95 105 Cystein-rich, VnR, stimulated platelets
Complex with gpllb [3 subunit
v 85 85 High glycosylated, Thrombospondin receptor

Protease-resistant

\Y 82 Thrombin substrate
IX 17 Complex with gplb
GMP-140 138 148 QO-granule membrane
or protein, found on
PADGEM stimulated platelet

GP; glycoprotein, VLA, very late activation antigen, FnR; fibronectin receptor, VnR; vitronectin receptor
GMP; granule membrane protein; PADGEM; platelet activation-dependent granule external membrane, VWF;

von Willebrand factor
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B-subunit n1eludsznauaae disulfide bond
ARILEUAIS agiuwuil B-subunit RIS 7
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lumju integrins
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Eﬂﬁ 1 Biochemical structure of Integrins

1. Platelet membrane glycoprotein Ilb/llla
(gplib/lila)
Biochemical structure
vl 4 complex i:‘WJ"N gpllb wae gpllla
Fs1luane polypeptide 2 sernvuansaTs laodu
ﬁaQ'sl,nayﬁ’uummumwwmwaﬂﬂﬂu‘[mwdﬁ' 17
(q21-23)°

gpllla W single polypeptide ¥#1@ 95 kD
maludl cysteine-rich domain $13% 5 FLAUS (gﬂﬁ
2) RV gpllb v dimeric polypeptide Juua
Uszanms 145 kD % non-reduced gel 13znauaig
2 subunits @iaﬁuéw s-s bond ﬂ’liﬁ;’mlfém}’mﬁu
ﬁmmmsa;’m pro llb molecule ﬁau a’mﬁ?u pro llb

molecule 9113V gpllla Tu endoplasmic reticulum
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anchoring @T”m s-s bond LLazL%amiaﬁ"U gpllla @T”m
non-covalent bond
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lla azgnineanldduuuiususedniaien laowy
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Eﬂﬁ 2 Structure of platelet membrane glycoprotein llb/llla
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Snane

ﬁagﬁ’uﬁmuﬁnm‘[m@qa@hm Tuszauiin
LLazszﬁquLaqa@yaUmﬂﬁﬂmaa%%m L% N3
Taaudunanle LﬁaﬁﬂmmmamaanmaaIuLaqa
FINa1 INTEU9n9Usu sl sauAuananal
Tuannwe Tusauluasamwnasmaaria vielaldsan
ﬁﬂﬂaugmﬂmwﬁmma I TARLNZIA B LEAsaaN
yaslnalaldsduuniandadon dsloduunas
wa9n15laaninlaun Human umbilical vein
endothelial cell (HUVEC) afm%’mﬂmméwaams
Taauiufinnuanisasns gpllla™ uaz Human
erythroleukemic cells (HEL) sw3utduunasuasnis

A Ao v 14
Iﬂauﬂu‘ﬂﬂ’]%u@m’]iﬁﬂd gp”b

gﬂﬁ 3 SDS-PAGE and autoraiography of plateltmembrane glycoprotiens
(Lane 5; gplib/llla, Lane 7; gplb)
(Eﬂmwﬁ@]uﬂmmn platelet Immunobiology: Molecular and clinical aspects, Kunicki TJ, 1989)

INNIANBN platelet gpllib/llla WU1QN
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B subunit NIauQMANTA dsusailuarsei 3
LRZANAUNINDLR ILAILEAI WA TN 4 auaIau
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13191 3 MsulIsuisuamaniiAzas gplib/iila N adhesion receptors % 9)

A Subunits gplib VnR FnR
Number of amino acids, total 1008 1018 1008
Large chain 871 860 858
Small chain 137 158 150
Number of cysteine, total 17 18 20
Large chain 14 15 16
Small chain 3 3 4
Potential N-linked gycosylation (Asn-Xaa-Ser/Thr) 5 13 14
Large chain 4 10 14
Small chain 1 3 0
Putative Ca®*-binding repeats 4 4 4
Length of cytoplasmic domain 20 32 28
Number of amino acid
B Subunits gpllla Band 3 Leukocyte [3
Number of amino acids 762 779 747
(mature protein)
Potential N-linked glycosylation sites at extracellular domain 6 12 5
Number of cysteine 56 56 56
Length of cytoplasmic domain 41-46 41-46 40-45
Number of amino acid
Number of cysteine repeats 4 4 4
m’]i’]dﬁ 4 Protein sequence identities in the adhesion receptor subunits
d Subunits Large chain Small chain Overall

No. % No. % No. %
Common 261 28.9 27 17.0 288 27.1
gpllb vs FnR 359 39.8 43 271 402 37.9
gpllb vs VnR 340 37.7 43 27.0 383 36.1
FnR vs VnR 424 47.0 49 30.8 473 44.5
[3 Subunits
Common 248 31.4
gplla vs Band 3 358 45.3
gpllla vs Leukocyte [3 304 38.5
Band 3 vs Leukocyte [3 359 45.4

Fn: fibronectin, Vn; Vitronectin
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MINATIEH cDNA AmuuamIaalisin
3 wliafa platelet gplila, Leukocyte B-subunit L&z
Band 3 wuim’%nmﬁﬁmwmgﬂﬂﬂﬁaﬁua%ﬂwﬁua
nsnasiluseud 110-350 wazfanuasnsiuunnnn
45%"° (Eﬂ‘ﬁ' 4) 8% gpllb 1d awSouiinuny
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Vitronectin receptor Las Fibrinogen receptor
wm'ﬂﬁgmmiuLaqaﬁmwmﬁauﬁu fofain
cytoplasmic tail §ue] Ww1aLIzane 20-32 residues
large chain ﬂs:nam?’m 4 calcium binding repeat

LRZAUWAKY cysteine ITwIBNIN" ﬁaLLa@aiugﬂﬁ 5
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gﬂﬁ 4 Model of the overall cDNA-derived structure of 3 subunits of gpllla,

leukocyte [3 subunit and Band 3

(gﬂmwﬁﬂuﬂmmﬂ platelet Immunobiology: Molecular and clinical aspects, Kunicki TJ, 1989)
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gﬂﬁ 5 Model of overall cDNA-derived structure of two-chain A subunits of gpllb, VnRA and FnRA

(*cysteine missing in gpllb and VnRO)

(Eﬂmwé'ml,ﬂamm platelet Immunobiology: Molecular and clinical aspects, Kunicki TJ, 1989)

Expression and function
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1eunm 40x10°-80x10° IwLaqauuﬂaLnﬁmﬁa@

uazdnuszaunos 40x10° Imaqaagjmﬂuﬁu?nm
N1b92 849 open canalicular system (OCS) uag
O-granule' wenandtssmunsanylouniaimas
sRasuang

gplib/llla vl receptor AUNIZEIRTY
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adhesive ligands Vl,(;l,ml fibrinogen, vVWF, fibronectin
W vitronectin #aNNTENEITNNTIURL throm-
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F3snans03URY gplib/iila 102 agonist figenylums
ﬂiz@Zu gplib/llla fia ADP W&z thrombin A1HWRY
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waaadanands VW desvlanulnalaldsauiases
safe gplb/IX Laz gplib/lila

mﬁiéaﬁzyiywmmyﬂgj%mﬁmﬁa@mé’aﬂﬁé’uﬁug
55w9 ligand uaz gplib/lila tuesdl cytoplasmic
domain 2843 gplib/llla L@ interaction NU submem-
branous actin cytoskeleton WAwlis@wu Talin?'?
Ufduwusszninsinalalusduniy cytoskelatal
network vinlniAiaussds laseasns Andaiden
WA puutas senalwiAanisdainiziusznang
indaidanla wonanitmsiaussdasion BAILIAN clot
retraction Lm:mnmsm:@;ummmw araInaln
gplib/llla §13NI0SUAY Fibrin TI8LE3NAMUUTIUTI
maméwmﬁmﬁawﬁn@?’m

Fatu wananunumsdylunizuau
mimw:ﬁ(ﬂNﬁ'amamﬁ'amm:mﬂm:ﬂq'wao
Infaidanaisiuiesuad gplib/iila FamaevinlwiAa
spreading 89INFAlEannaINIINNzEa? Tovln
L@ clot retraction LLa:ﬂ"’aLﬂuLméaa:au fibrinogen
s Q—granule? 8na1s UNUANE i laA a9 s
ﬁ'umsl,m:ﬁ@LLa:ﬂ'lim:ﬂéimadLna”@Lﬁa@]ﬁa

7781Un159UNUILWING plasminogen waz FXllla
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2. Platelet membrane glycoprotein la/lla complex

gpla/lla 5@16%;1% B1-integrin family Junun
"l,&imnﬁfﬂ@iam:mun’mm:mﬁmaamac{ Wlasan
gpla/lla 9UNU collagen® @89m3 divalent cation
sovrihafa Mg* Wia Mn?' LLQZQF‘IEI’UQ’;GVL@;@;’JU Ca®'
gonulusimoaudnd Ssunuluifedjduius
sevndlnalalusausfiaiiny collagen tay 1wzl
T9meRdsunm ca® gauazil Mg* wooun luandis
anuAaUndvasBufinruansans gpla/lla AzWu

a A ! ' !
dJiaaaaandng LL@IVLSJ?;“H’LGG

3. Platelet membrane glycoprotein Ic/lla complex

5‘@1ag1uﬂ§waa B -integrin family wu'le
UWTARTRAA UG TUNUIMEIA AN LN U
szananaaidanluumsnd (resting) AU fibronectin
VUL TRAB U uazSIliaIuiALIT8IRaMINAIWN

4 & o o {
VDILTANLNENIINISAINLVDY L‘ﬁﬂﬁuzl:%ﬂvlal] 838787 :ﬁu

4. Platelet membrane av/gpllla complex

§ ligand IW1zha vitronectin® wlaln
gl Mg? waa Mn? agj@wm lwife platelet
adhesion fi'fﬂagjsl,umju Ba—integrin family Imaqaﬁuﬁ
vmundu ligand ladnda fibrinogen, VWF uas
thrombospondin®’ Lw{ﬂ'qvl&fﬁmyayjaﬁ'mwluém
MAgweInuINGaLdan Wy o /gplila [ERITe
WaaALEaa LAz osteoclast MNMITANEN WUNTFIn
Agweslunszuinuesrsmenansagna laun bone
resorption,* endothelial-matrix interaction,** lymphoid
cell apoptosis,* neovascularization,*® smooth muscle

cell migration Wag intemal hyperplasia37

II. Leucine-rich glycoprotein (LRG) receptor
IuLaqauuﬁamﬁmﬁaﬂﬁmmmﬂamq%amﬁ

Y ! ' A oa a a A NN
%ﬂagluﬂﬂquuNLWﬂﬂaﬁuﬂLﬂﬂ'} A8 gplb/IX LAKLIN
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FONUFAADUNLINAUINVBINAALRDA UAZNNS
AW TRATWDBITINIENTALIUNS autoimmune

Wae drug-induced thrombocytopenia

Platelet membrane glycoprotein Ib/IX
Biochemical structure

TassamsFaaiiidu heterodimer Usznauans
gplIX waz gplb lagdisuazidoassil

gpIX Luans polypeptide muwmfwﬁfﬂimaqa
tszuns 20 kD* muquLLa:ﬁwu@mm'gﬂﬂm
ﬁuuuiﬂﬂuisnuéﬁ 3 Uane N-terminal aéﬁwu extra-
cellular region LLa:ﬁé’m cytoplasmic domain a’mé?u
gplX UNY gplb @T’JEJ noncovalent bond INNNNANEA
Tuwun gplX (fsnvaslasasitiuniniivesiniaiion
wslunTuRuIAuute wawuandainusid
wrzwn il gplX azviln gpib @oadosawlums
waagaan wazideUszdnsainlunisvnuaa
uaﬂmnf:ﬂ'aﬁﬂ’s'lmf’]ﬁ%yLLazi’]Lﬂmiamma@maan
289 gpV BnAY®

gplb 1% heterodimer Usznauaiy gplbal
wawin 143 kD SURU gplbP 4 sfvune 22 kD
uaztiugIw transmembrane part @1 s-s bond®
aplbP Uszneuae LRG o 57 UStaos Twa ozl gpix

A o ! g aa !
TN DIRBIATUARY NTANBIATUARRNNLN gplb
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ﬁé’smﬁmmyauﬂu target antigen 14 autoimmune
thrombocytopenia LLaT quinine/quinidine-induced
thrombocytopenia*’ gplba fwuamszsns lagdn
ummwﬂwgwaﬂﬂﬂﬂmmjﬁ 17 (17p12ter)*? uadis
lunuBufimnuamssss gplbB

gplba AunuIMEAmWAsnNIMEUITTE4
inSadaalagasy 1ilos91ni binding site 195U VWF
Al ligand wan U%nmﬁqﬂénﬁ?aéﬁ s-s loop
52MI9N3A0=0 INENGUT 220-310% GAURUIUK VWF
#3Uny binding site HAansaezdlusneud 694-708
FUANIAIUAY gplba 1uAuazaunIIny RGD
sequence ‘?1 vWF 1’1;/51_|ﬁ'1_| gplib/llla lua1zdnd vWF
ﬁagﬂuﬂmmlﬁaﬂvlai%'uﬁ'umﬁmﬁaﬂ uaazifeundag
Tassarsuazvinawlalugasnsdida nsdusnuis
WaaALAaAdnu1a uazvily VWE tnnsfanunsi
waoaLAaaLFonan niolunsdifizes aauia shear
force Tanansun4wiia lawn Ristocetin %38 Botrocetin®®

gplbat £33 high-affinity binding site AR
thrombin lauazusaafi losuny thrombin @ e
nynasilusneui 271-284% (Eﬂ'ﬁ' 6) uaziinalasayd
MBI STNIUTBINEALE DA éﬁmmﬁ@ﬂﬂmums
LEadIaanvad gplb/IX INaALRaANIIBAAUNG
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gﬂﬁ 7 Structure of platelet gplbO

(@T@LLﬂmmﬂ Alan D. Michelson. Platelets. New York, AP Academic Press, 2002)
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(gﬂmwﬁmmmmﬂ platelet Immunobiology: Molecular and clinical aspects, Kunicki TJ, 1989)
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V. Seven transmembrane domain (G protein-
linked)
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