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ʃʝʢʪʠʥʳ ʠ ʜʨʫʛʠʝ ʫʛʣʝʚʦʜ-

ʩʚʷʟʳʚʘʶʱʠʝ ʙʝʣʢʠ
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ɸʥʪʠ-ʫʛʣʝʚʦʜʥʳʝ 
ʘʥʪʠʪʝʣʘ (ʝʩʪʝʩʪʚʝʥʥʳʝ 

ʠ ʠʤʤʫʥʥʳʝ)

ʌʝʨʤʝʥʪʳ

ɻʣʠʢʦʟʠʣʪʨʘʥʩʬʝʨʘʟʳ

ɻʣʠʢʦʟʠʜʘʟʳ

ʊʨʘʥʩʧʦʨʪʥʳʝ ʙʝʣʢʠ

ʃʝʢʪʠʥʳ

ɻʣʠʢʦʟʘʤʠʥʦʛʣʠʢʘʥ-
ʩʚʷʟʳʚʘʶʱʠʝ ʙʝʣʢʠ

ʉʦʙʩʪʚʝʥʥʦ ʣʝʢʪʠʥʳ

ʋʛʣʝʚʦʜ-ʩʚʷʟʳʚʘʶʱʠʝ ʙʝʣʢʠ 4

ʃʝʢʪʠʥʳð ʵʪʦʩʧʝʮʠʬʠʯʝʩʢʠʝʙʝʣʢʠ,ʦʙʣʘʜʘʶʱʠʝʩʚʦʡʩʪʚʦʤʠʟʙʠʨʘʪʝʣʴʥʦʩʚʷʟʳʚʘʪʴ

ʫʛʣʝʚʦʜʳʠʫʛʣʝʚʦʜʥʳʝʢʦʤʧʦʥʝʥʪʳʛʣʠʢʦʢʦʥʲʶʛʘʪʦʚʨʘʟʣʠʯʥʦʡʧʨʠʨʦʜʳ. ʃʝʢʪʠʥʘʤʠ

ʧʨʠʥʷʪʦʩʯʠʪʘʪʴʪʦʣʴʢʦʪʝʫʛʣʝʚʦʜ-ʩʚʷʟʳʚʘʶʱʠʝʙʝʣʢʠ,ʢʦʪʦʨʳʝʥʝʦʙʣʘʜʘʶʪ

ʩʧʝʮʠʬʠʯʝʩʢʦʡʛʣʠʢʦʬʝʨʤʝʥʪʘʪʠʚʥʦʡʘʢʪʠʚʥʦʩʪʴʶʠ ʠʤʝʶʪʥʝʠʤʤʫʥʥʦʝ

ʧʨʦʠʩʭʦʞʜʝʥʠʝ,ʪ.ʝ. ʥʝ̫ ʚʣʷʶʪʩʷʘʥʪʠʪʝʣʘʤʠ.



ʉʨʘʚʥʝʥʠʝ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʦʚ ʫʛʣʝʚʦʜ-

ʩʚʷʟʳʚʘʶʱʠʭ ʙʝʣʢʦʚ
5

Lectinsa Glycosaminoglycan-binding proteinsb

Shared evolutionary origins yes (within each group) no

Shared structural features yes (within each group) no

Defining AA residues involved in binding often typical for each group patch of basic amino acid residues

Type of glycans recognized

N-glycans, O-glycans, 

glycosphingo-lipids (a few also 

recognize sulfated

glycosaminoglycans)

different types of

sulfated glycosaminoglycans

Location of cognate residues within 

glycans

typically in sequences at outer ends 

of glycan chains

typically in sequences internal to an 

extended sulfated glycosaminoglycan 

chain

Specificity for glycans recognized
stereospecificity high for 

specific glycan structures

often recognize a range of related 

sulfated glycosaminoglycan structures

Single-site binding affinity
often low; high avidity generated by 

multivalency
often moderate to high

Valency of binding sites
multivalency common (either within 

native structure or by clustering)
often monovalent

Subgroups

C-type lectins, galectins, P-type 

lectins, I-type lectins, L-type 

lectins, R-type lectins etc.

heparan sulfateïbinding 

proteins, chondroitin sulfateïbinding 

proteins, dermatan sulfateï binding 

proteins

Types of glycans recognized within each 

group

can be similar (e.g., galectins) or 

variable (e.g., C-type lectins)

classification itself is based on type of 

glycosaminoglycan chain recognized

http://www.ncbi.nlm.nih.gov/books/NBK1923/table/ch26.t1/?report=objectonly
http://www.ncbi.nlm.nih.gov/books/NBK1923/table/ch26.t1/?report=objectonly


ɻʣʠʢʦʟʘʤʠʥʦʛʣʠʢʘʥ (ɻɸɻ)-

ʩʚʷʟʳʚʘʶʱʠʝ ʙʝʣʢʠ

6



ʇʨʠʤʝʨʳ ʙʝʣʢʦʚ, ʩʚʷʟʳʚʘʶʱʠʭʩʷ ʩ ɻɸɻ7

Cell/matrix 

interactions

Coagulation/

fibrinolysis
Lipolysis Inflammation

Growth factors 

and 

morphogens

laminin antithrombin
lipoprotein 

lipase

cytokines 

(IL-2, IL-7, IL-8)

FGFs and FGF 

receptors

fibronectin heparin cofactor II
hepatic 

lipase

HGF; scatter 

factor

vitronectin
tissue factor 

pathway inhibitor
apoE

chemokines 

(e.g., MIP-1ɓ, 

SDF-1, etc.)

VEGF

thrombospondin apoB TGF-ɓ

tenascin thrombin apoA-V BMPs

various 

collagens
protein C inhibitor TNF-Ŭ Hedgehogs

amyloid proteins tPA and PAI-1 L and P selectins Wnts

superoxide 

dismutase

microbial adhesins



ʇʨʠʤʝʨʳ ʦʣʠʛʦʩʘʭʘʨʠʜʦʚ, ʢʦʪʦʨʳʝ ʫʟʥʘʶʪʩʷ 

ɻɸɻ-ʩʚʷʟʳʚʘʶʱʠʤʠ ʙʝʣʢʘʤʠ
8

Antithrombin heparin/heparan sulfate

Fibroblast growth factor 2 heparin/heparan sulfate

Lipoproteinlipase heparin/heparan sulfate

Heparin cofactor II dermatan sulfate

Herpes simplex virus heparin/heparan sulfate

Glycoprotein gD 

Protein  Glycosaminoglycan  Oligosaccharide

  partner  



9ɼʦʤʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʛʝʧʘʨʘʥʩʫʣʴʬʘʪʘ/ʛʝʧʘʨʠʥʘ: 

ʩʘʡʪʳ ʩʚʷʟʳʚʘʥʠʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʣʠʛʘʥʜʘʤʠ



ʂʦʤʧʣʝʢʩ ʘʥʪʠʪʨʦʤʙʠʥʘ ʩ ʧʝʥʪʘʩʘʭʘʨʠʜʥʳʤ 

ʬʨʘʛʤʝʥʪʦʤ ʛʝʧʘʨʠʥʘ

10

ʧʨʦʪʝʦʛʣʠʢʘʥ



ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʣʝʢʪʠʥʦʚ

11



}ʂʣʘʩʩʠʬʠʢʘʮʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʨʠʨʦʜʝ ʛʣʠʢʘʥʦʚʳʭ

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʩ ʢʦʪʦʨʳʤʠ ʣʝʢʪʠʥʩʚʷʟʳʚʘʝʪʩʷ  

ʥʘʠʙʦʣʝʝ ʧʨʦʯʥʦ 

}ʅʘʧʨʠʤʝʨ, ɓ-ʛʘʣʘʢʪʦʟʠʜ-ʩʚʷʟʳʚʘʶʱʠʝ ʣʝʢʪʠʥʳ= ʛʘʣʝʢʪʠʥʳ.

}ʂʣʘʩʩʠʬʠʢʘʮʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʘʥʘʣʠʟʝ ʛʦʤʦʣʦʛʠʠ 

ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʙʝʣʢʦʚʳʭ ʮʝʧʝʡ ʠ 

ʩʭʦʜʩʪʚʘ ʠʭ ʪʨʝʪʠʯʥʳʭ ʩʪʨʫʢʪʫʨ. 

}ʋʛʣʝʚʦʜ-ʩʚʷʟʳʚʘʶʱʠʝ ʜʦʤʝʥʳ (CRD) ʢʘʞʜʦʡ ʛʨʫʧʧʳ (ʪʠʧʘ) 

ʣʝʢʪʠʥʦʚʩʦʜʝʨʞʘʪ ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ʤʦʪʠʚʳ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʘʤʠʥʦʢʠʩʣʦʪ.

}ʆʙʱʘʷ ʜʦʤʝʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ (ʤʦʪʠʚ ʫʢʣʘʜʢʠ) ʢʘʞʜʦʛʦ ʪʠʧʘ 

ʣʝʢʪʠʥʦʚʩʭʦʜʥʘ ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʜʥʦʛʦ ʪʠʧʘ (ʠʤʝʝʪ 

ʭʘʨʘʢʪʝʨʥʳʡ çʬʦʣʜè) ʠ ʨʘʟʣʠʯʘʝʪʩʷ ʜʣʷ ʣʝʢʪʠʥʦʚʨʘʟʥʳʭ 

ʪʠʧʦʚ.

ɺʘʨʠʘʥʪʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʣʝʢʪʠʥʦʚ12



ʋʛʣʝʚʦʜ-ʩʚʷʟʳʚʘʶʱʠʝ 

ʜʦʤʝʥʳ (CRDs):  

} (CL) C-type lectin CRD;

} (GL) S-type lectin CRD; 

} (MP) P-type lectin CRD; 

} (IL) I-type lectin CRD. 

} (EG) EGF-like domain; 

} (IG2) immunoglobulin C2-

set domain; 

} (TM) transmembrane 

region; 

} (C3) complement 

regulatory repeat. 

ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʣʝʢʪʠʥʦʚ (ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʧʝʨʚʠʯʥʦʡ/ʪʨʝʪʠʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʙʝʣʢʘ)
13



14ʈʘʟʥʦʦʙʨʘʟʠʝ ʪʠʧʦʚ ʪʨʝʪʠʯʥʳʭ ʩʪʨʫʢʪʫʨ 

(çʬʦʣʜʦʚè) ʣʝʢʪʠʥʦʚ: ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ



ɻʘʣʣʝʨʝʷ ʣʝʢʪʠʥʦʚ: ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʪʠʧʳ 

ʪʨʝʪʠʯʥʳʭ ʩʪʨʫʢʪʫʨ (çʬʦʣʜʦʚè) ʣʝʢʪʠʥʦʚ
15

62. D. Sol²s, N. V. Bovin, A. P. Davis, J. Jim®nez-Barbero, A. Romero, R. Roy, K. 

Smetana Jr., H.-J. Gabius. Biochim. Biophys. Acta 2015, 1850, 186-235. 

DOI: 10.1016/j.bbagen.2014.03.016.



ʃʝʢʪʠʥʳ ʨʘʩʪʝʥʠʡ

ʃʝʢʪʠʥʳ L- ʠ R-ʪʠʧʦʚ

16



17ʃʝʢʪʠʥʳ ʨʘʩʪʝʥʠʡ



ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʝʢʪʠʥʦʚ ʚ ʛʣʠʢʦʙʠʦʣʦʛʠʠ: 

ʣʝʢʪʠʥʳ ïʠʥʩʪʨʫʤʝʥʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ
18



ɻʣʠʢʘʥʳ, ʧʨʦʯʥʦ ʩʚʷʟʳʚʘʶʱʠʝʩʷ ʩ ʣʝʢʪʠʥʘʤʠ19



ɻʣʠʢʘʥʳ, ʫʟʥʘʚʘʝʤʳʝ ʣʝʢʪʠʥʘʤʠ ʨʘʩʪʝʥʠʡ20



N-ɻʣʠʢʘʥʳ, ʫʟʥʘʚʘʝʤʳʝ ʢʦʥʢʘʥʘʚʘʣʠʥʦʤ A 

(ConA) ʠʟ Canavalia ensiformis
21



ɸʬʬʠʥʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ: ʥʘ ʢʦʣʦʥʢʘʭ 

ʠʤʤʦʙʠʣʠʟʦʚʘʥʳ ʣʝʢʪʠʥʳ (ConA, LCA, MAL)
22

a-GlcOMe a-ManOMe

a-ManOMe a-ManOMe

LacLac



ʃʝʢʪʠʥʳ ʢʣʝʪʦʢ ʞʠʚʦʪʥʳʭ

ʉʝʣʝʢʪʠʥʳ, ʢʦʣʣʝʢʪʠʥʳ, ʬʠʢʦʣʠʥʳ, ʩʠʛʣʝʢʠ, 

ʛʘʣʝʢʪʠʥʳ

23



ʌʫʥʢʮʠʠ ʣʝʢʪʠʥʦʚ ʢʣʝʪʦʢ ʞʠʚʦʪʥʳʭ24



}ASGPR (ʩʚʦʝ)

}ʛʘʣʝʢʪʠʥʳ(ʩʚʦʝ ʠ ʯʫʞʦʝ-?)

}ʩʠʛʣʝʢʠ(ʩʚʦʝ ʠ ʯʫʞʦʝ)

}ʮʠʪʦʢʠʥʳ (ʩʚʦʝ)

}ʢʦʣʣʝʢʪʠʥʳ(ʯʫʞʦʝ)

}ʬʠʢʦʣʠʥʳ(ʯʫʞʦʝ)

}Man-ʩʚʷʟʳʚʘʶʱʠʝ ʙʝʣʢʠ ʉ-ʪʠʧʘ (ʯʫʞʦʝ)

}DC-SIGN (ʯʫʞʦʝ)

ʏʪʦ ʫʟʥʘʶʪ ʣʝʢʪʠʥʳ ʤʣʝʢʦʧʠʪʘʶʱʠʭ?25



ʃʝʢʪʠʥʳ C-ʪʠʧʘ

ʉʝʣʝʢʪʠʥʳ, ʢʦʣʣʝʢʪʠʥʳ,

ʘʩʠʘʣʦʛʣʠʢʦʧʨʦʪʝʠʥʦʚʳʡ ʨʝʮʝʧʪʦʨ,

ʨʝʮʝʧʪʦʨʳ ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʦʢ,

ʨʝʮʝʧʪʦʨʳ ʵʥʜʦʮʠʪʦʟʘ

26



ʊʠʧʠʯʥʘʷ ʪʨʝʪʠʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʣʝʢʪʠʥʦʚ 

C-ʪʠʧʘ: b-ʩʵʥʜʚʠʯ
27



17 ɻʨʫʧʧ ʣʝʢʪʠʥʦʚ C-ʪʠʧʘ: ʜʦʤʝʥʥʦʝ ʩʪʨʦʝʥʠʝ28

Å (DC) Dendritic cell; 

Å (NK cell) natural killer cell; 

Å (MBP) mannose-binding 

protein;

Å  (SP-A and SP-D) surfactants; 

Å (CCP) complement control 

protein;

Å (CTLD) C-type lectin domain.



ʃʝʢʪʠʥʳ C-ʪʠʧʘ: ʩʠʩʪʝʤʘ ʚʨʦʞʜʝʥʥʦʛʦ 

ʠʤʤʫʥʠʪʝʪʘ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʧʘʪʦʛʝʥʦʚ ʠ 

ʢʣʝʪʦʯʥʘʷ ʘʜʛʝʟʠʷ

29



ʃʝʢʪʠʥʳ C-ʪʠʧʘ ʢʘʢ ʨʝʮʝʧʪʦʨʳ ʵʥʜʦʮʠʪʦʟʘ30



ɸʩʠʘʣʦʛʣʠʢʦʧʨʦʪʝʠʥʦʚʳʡ 

ʨʝʮʝʧʪʦʨ

ʃʝʢʪʠʥC-ʪʠʧʘ

31



ASGPR ïʘʩʠʘʣʦʛʣʠʢʦʧʨʦʪʝʠʥʦʚʳʡ ʨʝʮʝʧʪʦʨ: 

ʢʘʢ ʦʪʢʨʳʣʠ ʧʝʨʚʳʡ ʣʝʢʪʠʥ ʤʣʝʢʦʧʠʪʘʶʱʠʭ
32



ASGPR ïʘʩʠʘʣʦʛʣʠʢʦʧʨʦʪʝʠʥʦʚʳʡ ʨʝʮʝʧʪʦʨ: 

ʢʘʢ ʦʪʢʨʳʣʠ ʧʝʨʚʳʡ ʣʝʢʪʠʥ ʤʣʝʢʦʧʠʪʘʶʱʠʭ
33

ʘʩʠʘʣʦ-ʘʛʘʣʘʢʪʦ



ʉʚʷʟʳʚʘʥʠʝ ʩ ASGPR ïʧʝʨʚʳʡ ʵʪʘʧ 

ʨʝʮʝʧʪʦʨ-ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʵʥʜʦʮʠʪʦʟʘ
34

ʪʨʠ ʩʫʙʲʝʜʠʥʠʮʳ



ʊʨʝʙʦʚʘʥʠʷ ʢ ʪʦʯʥʦʡ ʩʪʨʫʢʪʫʨʝ ʛʣʠʢʘʥʘ35



ʃʝʢʪʠʥʳ ʥʘ ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʢʘʭ

ʃʝʢʪʠʥʳ C-ʪʠʧʘ, ʛʘʣʝʢʪʠʥʳ, ʩʠʛʣʝʢʠ

36



}ʃʝʢʪʠʥʳ C-ʪʠʧʘ:  

}DC-SIGN

}DEC-205

}Mf Gal-ʨʝʮʝʧʪʦʨ 

}Man-ʨʝʮʝʧʪʦʨ

}ɼʝʢʪʠʥ

}CLec

} L-ʉʝʣʝʢʪʠʥ

}ɻʘʣʝʢʪʠʥʳ:  -1, -3, -9

}ʉʠʛʣʝʢʠ: -3,  -7, -9, -10, -15 

ʃʝʢʪʠʥʳ ʥʘ ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʢʘʭ (DC) 37

Dʉ



ʌʫʥʢʮʠʠ ʣʝʢʪʠʥʦʚ C-ʪʠʧʘ ʥʘ ʘʥʪʠʛʝʥ-

ʧʨʝʟʝʥʪʠʨʫʶʱʠʭ ʢʣʝʪʢʘʭ
38



DC-SIGN (Dendritic Cell-Specific Intercellular 

adhesion molecule-3-Grabbing Non-integrin
39

ʃʝʢʪʠʥ DC ʉʧʝʮʠʬʠʯʥʦʩʪʴ

DC-SIGN [GalNAcb1-4(Fuca1-3)GlcNAc]2 >Lex-Lex å Man9-GlcNAc2 >

Man8-GlcNAc2 > Leb å Ley > Lea å Man7-GlcNAc2 å GalNAcb1-

4(Fuca1-3)GlcNAc å Man6-GlcNAc2 å Le
x å SuLex

DEC-205 [GlcNAcb1-4]3 > LeY-LeX-LeX å KDNŬ2-3Galɓ1-4GlcNAcɓ å Gala1-

3Galb1-4Glc å GlcAb1-6Galb å GlcNAcb

Macrophage 

Gal-binding 

lectin (MGL)

GalNAca1-3Gal; LacdiNAc; GD2; A (type 2); GalNAcb1-4(Fuca1-

3)GlcNAc; GM2; GlcNAcb1-6GalNAca; GalNAca1-3GalNAca; 

GalNAca (Tn); 6SuGalNAca; SiaTn   

MBP Mannans, branched Man14 

DCAL Man-terminated glycans, LacdiNAc, LNnT

Dectin-1 b1-3Glcn (n>6); Chito-OS, su-OS, GlcNAcb1-3GalNAca, Sia3

CLec-1 3'ā6',6 Su3LacNAc > Galb1-3GalNAcb1-3GalNAca1-4Lac;

LacNAc2Mana3(Mana6)Manb4GlcNAc4GlcNAc; Glcb

CLec-2 su-OS, Sia3, Glcb

CLec-6 Globo-H ~ 3',6',6Su3LacNAc > Man3

CLec-15 Fuca1-4GlcNAc

CLec-18 Glcb, Neu5Aca2-6, Fuca1-2Gal

galectins (Galb1-4GlcNAc)n

ʃʝʢʪʠʥʉ-ʪʠʧʘ

ʀʥʪʝʨʥʘʣʠʟʘʮʠʷʚʠʨʠʦʥʘ 

HIV-1 (ʩʚʷʟʳʚʘʥʠʝ gp120)



ʄʘʥʥʦʟʥʳʡ ʨʝʮʝʧʪʦʨ ʤʘʢʨʦʬʘʛʦʚ

(MMR, CD206)
40

ʃʝʢʪʠʥʉ-ʪʠʧʘ



ʄʘʥʥʦʟʥʳʡ ʨʝʮʝʧʪʦʨ ʤʘʢʨʦʬʘʛʦʚ (MMR), DC ʠ 

ʣʠʤʬʦʮʠʪʦʚ: ʜʚʘ ʨʘʟʥʳʭ ʩʘʡʪʘ ʩʚʷʟʳʚʘʥʠʷ
41

4-O-ʩʫʣʴʬʘʪ GalNAc 

ʛʣʠʢʦʧʨʦʪʝʠʥʦʚʳʭ

ʛʦʨʤʦʥʦʚ ʛʠʧʦʬʠʟʘ

ʄʘʥʥʦʟʥʳʝʮʝʧʠ ʤʥʦʛʠʭ 

ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʨʛʘʥʠʟʤʦʚ: 

Candida albicans, Pneumocystis 

carinii, Leishmania donovani

ʄʠʤʠʢʨʠʷ ʤʠʢʦʙʘʢʪʝʨʠʡ (ʧʨʦʥʠʢʘʶʪ 

ʚ ʤʘʢʨʦʬʘʛʠ ʠ ʞʠʚʫʪ ʚ ʥʠʭ): 

Mycobacterium tuberculosisʠ M. leprae



ʉʝʣʝʢʪʠʥʳ

ʃʝʢʪʠʥʳ C-ʪʠʧʘ

42



P-, E- ʠ L-ʉʝʣʝʢʪʠʥʳ 43



ʈʦʣʣʠʥʛ ʣʝʡʢʦʮʠʪʦʚ ʧʦ ʢʨʦʚʝʥʦʩʥʳʤ ʩʦʩʫʜʘʤ44



ʈʦʣʣʠʥʛ ʣʝʡʢʦʮʠʪʦʚ, ʦʧʦʩʨʝʜʦʚʘʥʥʳʡ 

ɽ- ʠ ʈ-ʩʝʣʝʢʪʠʥʘʤʠ
45



ʄʦʙʠʣʠʟʘʮʠʷ ʣʝʡʢʦʮʠʪʦʚ ʢ ʩʘʡʪʫ ʚʦʩʧʘʣʝʥʠʷ46



E-ʉʝʣʝʢʪʠʥʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷʥʘ 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʭʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ
47

ɸʢʪʠʚʠʨʦʚʘʥʥʳʝ ʢʣʝʪʢʠ

+ SiaLex-ʬʣʫʦʨʝʩʮʝʥʪʥʘʷ ʯʘʩʪʠʮʘ

ʊʦ ʞʝ ʩ ʥʝʘʢʪʠʚʠʨʦʚʘʥʥʳʤʠ 

ʢʣʝʪʢʘʤʠ



ʇʨʠʢʨʝʧʣʝʥʠʝ ʣʝʡʢʦʮʠʪʦʚ ʢ ʵʥʜʦʪʝʣʠʘʣʴʥʳʤ 

ʢʣʝʪʢʘʤ ʠ ʵʢʩʪʨʘʚʘʟʘʮʠʷ ʠʟ ʩʦʩʫʜʘ ʚ ʪʢʘʥʴ
48



ʄʦʙʠʣʠʟʘʮʠʷ ʣʝʡʢʦʮʠʪʦʚ ʢ ʩʘʡʪʫ ʚʦʩʧʘʣʝʥʠʷ: 

ʵʪʘʧʳ 
49



L-ʉʝʣʝʢʪʠʥ-ʦʧʦʩʨʝʜʦʚʘʥʥʳʡ ʨʦʣʣʠʥʛ:

ʚʦʟʚʨʘʱʝʥʠʝ ʚ ʣʠʤʬʦʠʜʥʫʶ ʪʢʘʥʴ (çʭʦʤʠʥʛè)
50

çɸʜʨʝʩʩʠʥʳè:

CD34, GlyCAM-1, MAdCAM-1 ʠ ʜʨ.



ɻʣʠʢʘʥʳ ïʤʝʜʠʘʪʦʨʳ ʩʝʣʝʢʪʠʥ-

ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ ʘʜʛʝʟʠʠ ʢʣʝʪʦʢ
51

SiaLexïʦʙʱʠʡ ʣʠʛʘʥʜʚʩʝʭ ʩʝʣʝʢʪʠʥʦʚ



ʂʦʤʧʣʝʢʩ ɽ-ʩʝʣʝʢʪʠʥʘ ʩ SiaLex 52

ʃʝʢʪʠʥʉ-ʪʠʧʘ



ʉʝʣʝʢʪʠʥʳ ʠ ʠʭ ʨʝʮʝʧʪʦʨʳ 53



ɼʦʤʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ P-, E-, L-ʩʝʣʝʢʪʠʥʦʚ ʠ 

PSGL-1
54



ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ P-ʩʝʣʝʢʪʠʥʦʤʠ 

ʘʤʠʥʦ-ʢʦʥʮʦʤ ʝʛʦ ʣʠʛʘʥʜʘïPSGL-1
55



ʈʦʣʣʠʥʛ ʣʝʡʢʦʮʠʪʦʚ ʧʦ ʢʨʦʚʝʥʦʩʥʳʤ ʩʦʩʫʜʘʤ56



ʂʦʣʣʝʢʪʠʥʳʠ ʬʠʢʦʣʠʥʳ

57



ʂʦʣʣʝʢʪʠʥʳʠ ʨʦʜʩʪʚʝʥʥʳʝ ʥʝʤʝʤʙʨʘʥʥʳʝ

ʙʝʣʢʠ: MBP (MBL) ʠ ʢʦʥʛʣʶʪʠʥʠʥ
58

ʉʭʦʜʩʪʚʦ ʩ ʙʝʣʢʘʤʠ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʤʝʥʪʘ

ʃʝʢʪʠʥʉ-ʪʠʧʘ

ʂʦʣʣʝʢʪʠʥ = Collectin 

(collagen-like lectin)


