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Constrained clustering for discovering
high binding affinity glycan substructures

HARUNA TERAI ! and Jun SEsk f!

Carbohydrate chains exerts a big influence on the vital activity. Because
the slight difference of a structure greatly influences the binding affinity with
the protein, it is important to know the structures related to the binding. In
this reasearch, we analyzed plural data of glycan arrays which is able to mea-
sure the binding affinity of 377 kinds of carbohydrate structures at the same
time. To discover the combination of the carbohydrate chain substructures
related to the binding, we developed a clustering method constrained by the
carbohydrate chain structures. In this method you can discover not only the
primary binding site but the secondary sites which increase the binding affinity.
We confirmed that our method could estimate the already-known carbohydrate
structure which binds with Galectin-1 and Influenza B virus.
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Fig.1 Glycan structure

Fucal-2Galb1-3GalNAcb1-4(Neu5Aca2-3)Galb1-4Glcb-Sp9

02 0000000oooooo
Fig.2 Glycan structure (string)
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Table 1 Glycan array data

oooo 0ooo ooooo
Glycan No. | Glycan name Avg w/o Max & Min
1 Neub5Aca2-8NeubAca-Sp8 6883
2 Neub5Aca2-8Neub5Ac3-Spl7 20184
3 NeubAca2-8NeubAca2-8NeubAcB-Sp8 5720
4 Neu5Gc32-6Gal31-4GlcNAc-Sp8 3978
377 Neub5Aca2-3GalB1-3(NeubAca2-6)GalNAc-Spl4 166
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Table 2 Data with vector class values
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Table 3 The results of Galectin-1

rank substructure g-index
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Fig.3 The results of Galectin-1(box plot)
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Table 4 The results of InfluenzaB

rank substructure g-index
NeuSAC 33— Gal pj—4 GIENAC p—2 Man
al~y
Man b1 —a GleNAC b1 —as GleNACH—*
Al/ﬁ
*—— Gal py—4 GIcNAC p1—2 Man
* g Galp1—4 GIcNAC 1 —z Man
al~y
Man p1—g GICNAC b1 —4 GICNAC,—*
a1
NeuSAC 33— Gal pj—4 GIENAC p—2 Man
* GIeNACH —*
1 ° . 293.4
NeuSAc 33— Gal py—4 GIENACr;—2 Man
s
Man p1— s GIENACp1 — 4 GICNAC,——*
a8
*—— Gal py—4 GIcNAC p;—z Man
*— g Galp1—4 GIcNACp—z Man
al~3
Man p1—4 GlcNACp1—4 GleNAC,——*
a1t
NeuSAc 33— Gal py—4 GIENACr;—2 Man
-
2 *——g Gal y1— 4 GIcNAC 1 —3 Gal p— 45 GalNAC b1 —3 Gal py——" 290.5
NeuSAC 53— Gal pj—4 GIENACH; —2 Man
ale g
Man p;—4 GICNACy; — 4 GICNAC,——"
a1—"®
4 GIcNAC p1—2 Man
* g Galpi—4 GlcNAC 1 —3z Man
aty
Man p1— s GIENACp1 — 4 GICNAC,——*
a1~"8
* g Galp1—4 GIcNACp—z Man
~
3 * 5 Galp—4 GlcNACh1—3 Gal p1—4 GalNAC 1 —3 Gal p1——* 120.2

0000000O0NeuwbAca2-0 0000000000 O00ODDOODOOOOO
4.3 ODO0O0OO0OOOOOO

Galectin-1

0000000000 0000000 Galectin OO0 1400000000000000O
Op-000000000000000000000000000 Galectin-1 OOOO0O
00000000 N-OOO0ODOOO0000Galpl-4GlecNAcOOOOOOOOOOOOO
0000000000 0000oooo-N-O000D0O0000000d3Galg1,4GlecNAcsO
nd000000 N-OOODOOODOODO00bO0o0oboooooooboobooooo
0000000000000000000000000000%000000000000
Galectin-l 0000000000000 DOODO0OOOOOODOOOOOOOODOO

(© 2009 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

goooddoodooooobobbboooooooooag
Influenza B variant#71
00000000000 ADO BOOODOOOOONeubAca-00 00000000
000000000000 000O00ODbL0 BOODOOOD 26000000D000DODO
00 NeubAca2-6Gal1-3GlcNAcF1-4Galf1-4Glef1-1’CerD 0 0000 O0O00ODOODOO
00o0Y0000000000000 «2-300000000000000000000
2-30000000000000000000000000000000C0O0 NeubAca2-
6(3)Galf1-3(4)GlcNAcpfl-0 000000000000 DODOOOOUOOUOOOOOO
goooo

gooooboobobobooobooobOoobOoobOoobobooooobooboo
goooooooo

4.4 O0000O0O0O0O0O
Phloem Protein
00000000000 000 Phloem Protein2-A10 0.1ug/ml0 1ug/ml0 10ug/ml0
50pg/ml, 100pg/ml0 000000000
000OoOo00o0oooo00oooOoooo s00o00000000Phloem Protein 0O0O0O0O
000000000000 0bO00ooo0oDooOooO0oooOO00oboooDooOoobooOon
0 0 O 9NAcNeuS5Aca-0 Mana1-3(-6)Man31-4GleNA¢31-4GleNAcS-0 -3(-6)Mana1-6(-
3)Manf31-4GlcNAcS1-4GlcNAcA-0 0 0 0000000000000 000000000
000000 Manal-3(6)Manf1-4GlcNAcS1-4GlecNAcg-0 00D 00000 DOODODOO
0o0o0o0oooooooooooooooooono
0000000000 9NAcNeubAco-0 OO ODOODOOOOODODDOOOOOOOODDOO
0000000 2003000 Manal-3(6)Manf1-4GlcNAcf1-4GleNAcs-0 00000
gobogobooboooboobboobobobbobboboboboboboboobobobooboo
gobooboboooboobooboobooboboboobbboobooboboboon
gooboooboboobobobooobobooobooon

5. DO0OOOoOooo

goboobooooooooooooooooooboobooboOoooooboooOoooooDooboo
gooobooooooooboooboooOoooobooOoboOoooooooooOoOooooDoonoo
goooooooooooooooooobooooooooboooboboOoooooDoooOoo

Vol.2009-BIO-18 No.6
2009/9/17

0 5 Phloem Protein 00000
Table 5 The results of Phloem Protein

rank substructure g-index
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