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Fig.1. Enzymatic action of Endo-B-N-acetylglucosaminidase.
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NeuAc: N-acetylneuraminic acid (sialic acid), Gal: galactose, GIcNAc: N-acetylglucosamine, Man: mannose

Fig.2. Enzymatic action of Endo-f3-N-acetylglucosaminidase from Mucor hiemalis (Endo-M).
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Fmoc-Asp-O'Bu: Fmoc-aspartic acid a-t-butyl ester, EtsP: triethylphosphine

Fig.3. Strategy of chemo-enzymatic synthesis of glycopeptide.
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Bzl: benzyl, Boc-Asp-OBzl: Boc(tert-butyloxycarbonyl)-aspartic acid benzyl ester,
BusP: tri-n-butylphosphine, Acm: acetamidomethyl

Fig.4. Procedure for synthesizing calcitonin glycopeptide.



T Cil>x—J)U

2005. 1

number 125

gboboobobobobobobobobob@mooboooooobooobooboooboon
gboboooboobobobobboboboboboooboobobobome200000
gbooooooboboN-O0O0obobobobobobooboboboobobon
O00O00DO0OO0D0GIeNACODOODOOODOODOOOOOOEndo-MOODOOODODOOO
0000000000000 0000000000000000¥000ooooooao
0000 Frig4OODOOOOOOGIcNAcODOODOOOODOODOOOO N-ODODOO
00000000000 Fmoc-OOOOOCSNLSTCVLGOOOOOOOOOOOODOO
goobobbOON-O00110000320000000000000 Boc-ODODODO

O KLSQELHKLQTYPRTDVGAGTPUU U O D ODOOOOO0OOO0OOODLOOODOOOOOODOO

0000000000 O0ON-00000000D0D0D0D0000000D0DD0O0Ooononn
EndoMOODDODO0OO0OOO0DOODOODOOOOODOODOOOOOOODOODOOOOOOOOO
000000000000000 0000000000000 000000000000
invitroOOOODDODOOOODODODD hative 00O O0DD0OO0OO0000OOOODOOOO0O
0000000000 000O0o0oooo®¥o

5. JIYZUREEREEERDEREEENTF ROLE -BRERK

000000000000 000000000O0ON-0000000000 -Asn-X-Thr/Ser-
000000000000 00D00000000D0000000D00N0NoDooomooo
EndcoMOODOODODODO0OOOODODODODOOOOODODODODOOODDOOOOOOOO
0000000000000 0000000000D000000000000000N0non
0000000000000 D0000000000000DD0000mOoooonoo
0000000000000 0D0D0000000OoDoooo

000000000000 00000D0000MO00000D0D00N0NoNoonoooooo
0000000000 0110000000000000000RPKPQQFFGLMOOODODO
0000000000000 000000000000000N-O00D000000000
0000000000000 0D0D0000000D00000000D0DoNooooonoo
000000000000 0D0000000O00O00ENdo-MO GleNAc-AsnOO OO
GlcNAc-GINnD DO OO00ODOODOD0ODDO0O0O000DD0ONO00DD0DO0O00N0N0oooooooo
0000000000000 000000000000000000GIeNAcOOODODOD
000000000000 D00000DDD0000N0DDoD00o0Nooonoooooo
O0O0O0O0Endo-MODOOOOODOODODODOOOODODOOODODODODOOOOODOOD
0000000000000 000000000000ON-00000000000000
0000000000000 0000000000000000000000000000
O0D0MFgsMO00D0DOODO0DONONOONDOOODOONDNONDOONDNOOOONOn
00000000000 0000D00O0MN-O0D000000D000000DO0oNoooo
00000000000 O0000 naiveDDODO000ODO0O0ODO0OOODOOOODOOOO
0000 O0OON-O0000D0D000000000D000000000000000000
0000000000000 0D00000DD0D00000DDDDoDoooooCoon
00000000000 X-0000000000000000000000000000
0000000000000 0D000000000D0000000000D00N0N0Nooono
0000000000000 0000000000000000ACEDDDOONOODOD
00000000000 0000000D0000000000oononoo o



T Cil>x—J)U

2005. 1 Nnumber 125

OAc COOH OH
o
o H
AR Ny + o BugP %o NH
c 3 CH, —_— -
NHAC ! " NHAc CO
Fmoc-NH-CH-COO'Bu CH
SH2
s
Fmoc-NH-CH-COOH
GlcNAc GlcNAc

Arg-Pro-Lys-Pro-GIn®-GIn®-Phe-Phe-Gly-Leu-Met-NH, Arg-Pro-Lys-Pro-GIn®-GIn®-Phe-Phe-Gly-Leu-Met-NH,

Endo-M
NeuAc-Gal-GlcNAc-Man @

/Man-GIcNAc-GIcNAc
/ NeuAc-Gal-GlcNAc-Man ,!Asn \

Asn-GlcNAc J \> Asn-GlcNAc

NeuAc-Gal-GlcNAc-Man
_Man-GlcNAc-GIcNAc
NeuAc-Gal-GIcNAc-Man

NeuAc Gal-GlcNAc-Man _ Arg-Pro-Lys-Pro-GIn®-GIn®-Phe-Phe-Gly-Leu-Met-NH,

_Man-GlcNAc-GIcNAc
NeuAc-Gal-GlcNAc-Man

Arg-Pro-Lys-Pro-GIn®-GIn®-Phe-Phe-Gly-Leu-Met-NH,

Fig.5. Procedure for synthesizing glycosylated Substance P containing glutamine-linked
oligosaccharide.
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Fig.6. Chemo-enzymatic synthesis of multivalent sialo-oligosaccharides
conjugated with chitosan.
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