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Protein GPI signal sequence

Acetylcholinesterase (Torpedo) NQFLPKLLNATAC ~ DGELSSSGTSSSKCGIIFYVLFSILYLIFY
Alkaline phosphatasee (placenta) TACDLAPPAGTTD ~ AAHPGRSVVPALLPLLAGTLLLLETATAP

Decay accelerating factor HETTPNKGSGTTS ~ GTTRLLSGHTCFTLTGLLGTLVTMGLLT
PARP (T. Brucei) EPEPEPEPEPEPG AATLKSVALPFAIAAAALVAAF
Prion protein (hamster) QKESQAYYDGRRS  SAVLFSSPPVILLISFLIFLMVG
Thy-1 (rat) KTINVIRDKLVKC GGISLLVOQNTSWLLLLLLSLSFLQATDFISI
Variant surface glycoprotein

(T. Brucei) ESNCKWENNACKD  SSILVTKKFALTVVSAAFVALLF

Boldfaced amino acid is the site of attachment of the GPI. Sequence to the right of the space is cleaved from
the protein by the transpeptidase upon anchor addition.



11

l esls] scdzd & O
cdzd € sL Od3d dzts G d




e Bj o' ol scddS Odso: On

Syndecan E— SBt-G (U’deq'u'J
,ﬁwﬂn caws | 20 € 5L O3] dais @ Az
— ) j f Otc Odzfnkz dz-

) MtsdzH tots d Is d daf
bk Mj tcd30ls Odzilz

 oslsj sed st v dfds
Cr)o ydgd?

Extracellular

matrix peGctc] ¢ Odz 2081 220 ~100
proteoglycans _ _ -
1 jtedzj € Odz 400 113

i | d&zd f d LiBdz ~60 17 3

Faw Boycan & o dzH j $1©4dz 31i45 13

Perlecan e 1 dEdzd S Odz 38 1i2
- j Ststed dz 36 -




1 G

343 MR4<S LIRS B3I B4 B3MB4SL3

Hyaluronan (HA)
4S 4S 4S6S 6S 6S

B4 3[C]p4S 3P4 P3[]p4 L3[4 B3

Chondroitin sulfate (CS)

6S 4S 4s 4s 4S

B4 R3[]B4<03 542@';3 B4>a3[|B4&B3

2S

Dermatan sulfate (DS)

.(x4@oc4.oc4QB4.a4QB4.a4ea4-a4064
NS 2S NS
Heparan sulfate/heparln (HS)

6S 6S 6S 6S
IB3OB4IBBOB4IB3OB4IB3OB4IB3OB4

Keratan sulfate (KS)

zd S SL OB dzs 6 qz¢f £ POdzf 5L 9 ’rscz’rsujd§Ir

1t MmMawiL O
Ctso Odzj fgls ¢
B J dz§ 503

~-80tsfls Ols € 1

ydfd 19¢Y
(20€ 1 O

gtc. 171210
sMisOIsC 59
sd ¥ dydes d3
O dzls | dddzts d3
¢ dzd € Pz



1 J § OtcOdzem iz d

Characteristics

Soluble in 2 M potassium
acetate (pH 5.7, 4AC)

Size

Sulfate/hexosamine ratio
GIcNSO,

Iduronic Acid

Binding to antithrombin
Site of synthesis

Heparan sulfate
yes

101 70 kD
0.8i1.8

401 60%

301 50%

01 0.3%
virtually all cells

7! W Olsi cdtc B:Mﬁil@tqjdddzz%

Heparin
no

71 20 kD
1.81 2.6

080 %
070 %
~30%

Heparin is made solely
as serglycin
proteoglycan by
connective-tissue-type
mast cells
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Protein Glycosaminoglycan Oligosaccharide
partner

16S

Antithrombin heparin/heparan sulfate . 0{40 B4 - 0{4@ o4 .

NS3S 2S NS

6S 6S 6S
Fibroblast growth factor 2 heparin/heparan sulfate . 0c4$ o4 . 0L4@ o4 . 0L4e

NS 25 NS 25 NS 2S

Lipoproteinlipase heparin/heparan sulfate Q B4 . 0640]34 . o4 e
NS NS 2S
4S 4S 4S
Heparin cofactor I dermatan sulfate B4$ o3 B4 @ o3 B4 e
2S 2S 23S

Herpes simplex virus heparin/heparan sulfate <}O€4 .O€4e o4 . OL4<} o/B4 .064@ o4 .

Glycoprotein gD NS 2S NS 2S NH»3S

Essentials of Glycobiology
Second Edition Chapter 35, Table 35.3
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3 Structure of O-Antigens

Table 3.1 Monosaccharide components of OPSs

43

Pentoses, hexoses, heptoses and their deoxy derivatives

p-arabinose (Ara)

p-, L-xylose (Xyl, LXyl)

p-ribose (Rib)
4-deoxy-p-arabino-hexose (4daraHex)
6-deoxy-L-glucose (L-quinovose, LQui)

6-deoxy- p-, L-galactose (0-, L-fucose; Fuc, LFuc)

6-deoxy-p-, L-mannose (p-, L-thamnose; Rha, LRha)
6-deoxy-L-altrose (L6dAlt)

6-deoxy-p-, L-talose (6dTal, L6dTal)
D-glycero-p-manno-heptose (DbmanHep)
D-glycero-p-galacto-heptose (ppgalHep)

p-glucose (Glc)

p-mannose (Man)

p-galactose (Gal)

6-deoxy-p-gulose (6dGul)
3,6-dideoxy-p-arabino-hexose (tyvelose,
Tyv)

3,6-dideoxy-L-arabino-hexose (ascarylose,
Asc)

3,6-dideoxy-p-ribo-hexose (paratose, Par)
3,6-dideoxy-p-xylo-hexose (abequose,
Abe)

3,6-dideoxy-L-xylo-hexose (colitose, Col)
L-glycero-p-manno-heptose (LbmanHep)
6-deoxy-p-manno-heptose (6dmanHep)

2-Amino-2-deoxyhexoses, amino and diamino 6-deoxyhexoses

p-glucosamine (GlcN)
p-galactosamine (GalN)
p-mannosamine (ManN)

D-, L-quinovosamine (QuiN, LQuiN)
L-rthamnosamine (LRhaN)

D-, L-fucosamine (FucN, LFucN)
6-deoxy-L-talosamine (L6dTalN)

3-amino-3-deoxy-p-, L-quinovose (Qui3N, LQui3N)

Hexuronic acids, amine and diamine hexuronic acids

p-glucuronic (GlcA)
p-mannuronic (ManA)
p-galacturonic (GalA)

L-altruronic (LAItA)
L-iduronic (LIdoA)
3-amino-3-deoxy-p-glucuronic (GIc3NA)

2.3-diamino-2,3-dideoxy-p-mannuronic
(ManN3NA)
2,3-diamino-2,3-dideoxy-L-guluronic (LGuIN3NA)

Keto sugars
D-, L-threo-pent-2-ulose (p-, L-xylulose; Xlu, LXIu)
2-amino-2 ,6-dideoxy-p-xylo-hexos-4-ulose

3-amino-3-deoxy-p-fucose (Fuc3N)
4-amino-4-deoxy-p-quinovose (Qui4N)
4-amino-4-deoxy-p-, L-thamnose (Rha4N,
LRha4N)

4-amino-4-deoxy-p-fucose (Fuc4N)
2,3-diamino-2,3-dideox y-L-thamnose
(LRhaN3N)

2 4-diamino-2 4-dideoxy-p-quinovose
(QuiN4N)
2,4-diamino-2.4-dideoxy-p-fucose
(FucN4N)

p-glucosaminuronic (GIcNA)
p-mannosaminuronic (ManNA)

D-, L-galactosaminuronic (GalNA,
LGalNA)

L-altrosaminuronic (LAItNA)
L-gulosaminuronic (LGuINA)
2,3-diamino-2,3-dideoxy-p-glucuronic
(GIcN3NA)
2,3-diamino-2,3-dideoxy-p-galacturonic
(GalN3NA)
2,4-diamino-2,4-dideoxyglucuronic
(GIcN4NA)

3-deoxy-p-manno-oct-2-ulosonic acid (ketodeoxyoctonic acid, Kdo)
5-amino-3,5-dideoxy-p-glycero-n-galacto-non-2-ulosonic acid (neuraminic acid, Neu)

(continued)

Table 3.1 (continued)
5,7-diamino-5,7,9-trideoxynon-2-ulosonic acid”

5,7-diamino-3,5,7,9-tetradeoxy-L-glycero-L-manno-non-2-ulosonic (pseudaminic) acid (Pse)
5,7-diamino-3,5,7,9-tetradeox y-p-glycero-n-galacto-non-2-ulosonic (legionaminic) acid (Leg)

5,7-diamino-3,5,7,9-tetradeoxy-p-glycero-n-talo-non-2-ulosonic (4-epilegionaminic) acid
(4eLeg)

5,7-diamino-3,5,7.9-tetradeoxy-L-glycero-np-galacto-non-2-ulosonic (8-epilegionaminic) acid

(8eLeg)

5,7,8-triamino-3.5,7,8,9-pentadeox ynon-2-ulosonic acid”
3-deoxy-p-lyxo-hept-2-ulosaric acid

Branched sugars®

3-C-methyl-p-mannose (Man3CMe)

3-C-methylrhamnose (Rha3CMe)"

3,6-dideoxy-4-C-[(R)-, (§)-1-hydroxyethyl]-p-xylo-hexose (yersiniose A, yersiniose B)
3,6,8-trideoxy-4-C-[(R)-1-hydroxyethyl]-p-gulo-octose (erwiniose)
3,6,10-trideoxy-4-C-[(R)-hydroxyethyl]-p-erythro-p-gulo-decose (caryophillose)
2-amino-4-C-(2-carbamoyl-2,2-dihydroxyethyl)-2,6-dideoxy-n-galactose (shewanellose)
4.,8-cyclo-3,9-dideoxy-L-erythro-p-ido-nonose (caryose)

“The configuration of the monosaccharide remains unknown,

"The monosaccharide has the L-glycero-L-manno or p-glycero-L-manno configuration.
“For structures of branched monosaccharides see also review [7].

dz' §  COsticy st QLASO B |
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Subfamily series Structure

Lacto GleNAcB1-3Galp1-4GlefCer

GalB1-3GIcNAcP1-3Galp1-4GlePCer

Neolacto Galp1-4GIcNAcB1-3Galp1-4GlepCer
Galp1-4GIcNAcP1-3Galf1-4GIeNAcB1-3Galp1-4GlcpCer
Ganglio GalNAcB1-4Galp1-4GlepCer

GalB1-3GalNAcP1-4Galp1-4GlcPCer
Globo Galal1-4GalB1-4GlcepCer
GalNAcp1-3Galal-4GalB1-4GlcpCer

Pebc

Abbreviation

LesCer
LeyCer
nl.cyCer
nlLcgCer
GgzCer
GgyCer
Gb3Cer
Gb,Cer
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(root name)(root size)osylceramide

Structure

Galal—>4Galpf1—-4GlcCer
GalNAcB1-3Galal—4Gal}1—-4GlcCer

Galal—3Gal
GalNAcf1—3Galal—3Gal

Galpf1—-4Gal
Galf1—-3Galpf1—4Gal

GlcNAcB1—3Gal
Gaif1—3GIlcNAcB1—-3Gal
Galp1—4GIcNAcf1—-3Gal

31—4GlcCer
31->4GlcCer

31—4GlcCer
31—-4GlcCer

B1—4GlcCer
B1—4GlcCer
31—4GlcCer

GalNAcB1—-4Galf1—=4GlcCer
Galpf1—3GalNAcB1—=4Galf1—=4GlcCer

Galal—4GalCer
Galal—4Galal—4GalCer

Trivial name

Globotriaosylcecramide
Globotetraosylceramide
[soglobotriaosylceramide
[soglobotetraosylceramide

Mucotriaosylceramide
Mucotetraosylceramide

Lactotriaosylceramide
Lactotetraosylceramide
Neolactotetraosylceramide

Gangliotriaosylceramide
Gangliotetraosylceramide

Galabiosylceramide
Galatriaosylceramide

J

d 6%

Symbol

GbOse;Cer
GbOse,Cer
1GbOse;Cer
1GbOse,Cer

McOse;Cer
McOse,Cer

LcOse;Cer
LcOse,Cer
nLcOse,Cer

GgOse;Cer
GgOse,Cer
GaOse,Cer
GaOse;Cer
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Abbreviated structure

[I’NeuAc-LacCer
[I’NeuAc-GgOse;Cer
[IPNeuAc-GgOse,Cer
[I3(NeuAc),-LacCer
[I3(NeuAc),-GgOse;Cer
[ViNeuAc,II’'NeuAc-GgOse,Cer
[12(NeuAc),-GgOse Cer
[I}(NeuAc),-GgOse,Cer
[V3(NeuAc),,II'NeuAc-GgOse,Cer
[ViNeuAc,I}(NeuAc),-GgOse,Cer
[1}(NeuAc);-GgOse,Cer
[V3(NeuAc),,II*(NeuAc),-GgOse,
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Svennerholm  Abbreviated structure

designation

GM3 [I’NeuAc-LacCer

GM?2 [I’NeuAc-GgOse,Cer

GMI [I’NeuAc-GgOse,Cer

GD3 [I3(NeuAc),-LacCer

GD2 [I3(NeuAc),-GgOse;Cer

GDla [V:NeuAc,II’NeuAc-GgOse,Cer
GDI1b [12(NeuAc),-GgOse,Cer

GDlc [I}(NeuAc),-GgOse,Cer

GTla [V} (NeuAc),,II°NeuAc-GgOse,Cer
GT1b [ViNeuAc,II}(NeuAc),-GgOse,Cer
GTlc [1}(NeuAc);-GgOse,Cer

GQlb [V3(NeuAc),,II*(NeuAc),-GgOse,
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