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Abstract

A fluorescence tagging agent, FMOC-CI (9-fluorenylmethyl chloroformate) was used for the determination of
1-amino-oligosaccharide intermediates generated from glycoproteins by peptide-N (N-acetyl-8-D-glucosaminyl)
asparagine amidase (N-Glycanase, PNGase F). The derivatives were separated on an Amido 80 column by
HPLC using a gradient system with 25 to 51% aqueous acetonitrile and monitored by a fluorometric detector.
The detection limit of FMOC-amino-oligosaccharides was 0.05~1.5 pmol with fluorometric detection at 278 nm.
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L-o-Fucose, D-galactose, D-glucose, D-mannose, N-
acetyl-o-galactosamine (GalNAc)’, N-acetyl-o-D-gluco-
samine (GlcNAc), ammonia water (28%), methanol, —1
2] 22 ammonium bicarbonate, Dowex AG50W-X12 (H"),
FMOC-Cl& Sigma Chem. Co. (USA)ZF¢] 141314
t}. Sodium phosphate dibasic?} sodium phosphate mo-
nobasic monohydrate+ Mallinckrodt Specially Chem-
icals Co. (USA)ZH¥] 748t} Amido 802 Tosho
(apan)ZHE] T}, 2 o]9fe] Aloke Ayshat 3
442 AHgatede.

cetaXlo] 2k9] 81 Carboxymethylation

1 mge] dufzl-g AlekAl B3] & A(neuramin-
idase Type V, Sigma)g- ¢]-4-3}od 37°Coll A} 16A]7F 7}
SFH38EF 3, 0.36 M Tis-HCI (pH 8.6, 80 M 242} 2.0
mM EDTAZ)E o] 43}e] ALolA 2447 £43)
Atk 1 & 2% ¥ 10 mMo] 552 Dithiothreitol
(DTTYS Hrlsle] A2 X7 FAA2 F 25
mMo| H| % 89T 2AHE Arbste] Aeel Gl
A 3087 X2|g F, HE FE 50 mMe] HEE
DTTE A7lste] 0.1 M k4l ghur]olg o] &5}e 4
2ollA] 24417k B st

EhoteiEI2 5B 1-amino oligosaccharades?| Rel

< 9 ojAsa Ghal g 1.0mle] 20 mM 2
Al 92 (pH 8.6, 0.5 M 84)l =<l F 40U2] N-
glycanase S #7}sle] 37°CollA] 16417 7lH-sll gt
F, 3ul 2] A7 o%HE-E Hrbsted 83 F 10,
000x goll 4] 1087k A4 ¥elste] AHsAS &7t
AHEE 8.0mLe 75%eldt-gol A=A F #9}
Ee uyo g 4l Fejsted AFHS HelA £

A7l 43} zho] ER o3 AF AN FEIV)E
o]-g-8te] 20°CellA] wst&-& A A slgdct.

E%2]7] oligosaccharides A] 3= 2 mM <l A} 2h3oH
(pH 8~6)& ©]4-3}o] Sephadex HR-10 column (21x
580 mm)&- o]g-3td At A2 EL 75% (wiw)
oM EYE™ 200 mLell 344121 ¥ 20~50 mLe] A|
B35 HPLC=Z ¥Askdct.
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235}0] $<4 1.0 mL/minZ £A31%9t}. FP-920 833
ZA&7) (Y& B33 Japan)E o|-£3}e] excitation wav-
elength 278 nm, emission wavelength 333 nmel|l A Z &

349] 0.1, Jasco 807-ITE AHE-3}ed 7] 231}
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HPTLC plate silica 60> MerckA}l2] Spectro line
(Model CC-80)& ~H&-3ldrt. 65% oMM EUERS
A2 ARg-sled HANAIZD ¥, f-2|¥ 1-amino-oligo-
saccharides % FMOC-oligosaccharides& 365 nm %
254 nm2| s X P HE7)E ©]83t Kimura
0] wpiol 2Jsho] A shedc.
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Fig. 1 N-glycanaseol] 2]3l] =hiial2 He] N-Ag
G427} $2l5lE AAUSE tehi Slch RNase B
2} N-glycanaseZ- 0.05 mU/mg proteing- =2 3}of 37
°’CollA] 16A|7F 7142315 &4 Fig. 10} a9} o] N-
Z2A%3 a7} 3=l RNase BollA] #2]F oligo-
saccharides"& ©]8-3}od FMOCZ XA]3}ed 1-amino-
oligosaccharides& 2+E-¢1c}(Fig. 1. b). A= FMOC-
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Fig. 1. Reaction scheme of rN-glycanase and FMOC-CL
The release of 1-amino-oligosaccharides by recombinant N-
glycanase [A, rN-glycanase (15)]and a step to trapping of 1-
amino-oligosaccharides with FMOC-CI (B). R: H or glyco-
sides.
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Fig. 2. Concentrations of N-glycanase for releasing oli-
gosaccharides from RNase B. Released 1-amino-oligo-
saccharides were with FMOC-CI, and separated by HPLC.
B-—M: reducing methylation method (see materials and
methods), ®—®: the method of Hirani et af'®,
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Fig. 3. Effect of reaction time and a molar ratio of
FMOC-CI to 1-amino-oligosaccharides on derivazation
reaction at room temperature. Oligasaccharides were ob-
tained from RNase recombinant N-glycanase digestion. A
molar ratio of FMOC-Cl/1-amino-oligosaccharides. @—@:
50:1, O—0: 20:1, m—M: 2:1.
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Fig. 4. The extend of the FMOC-labeled oligosaccharide
formation on HPTLC plates. HPTLC was performed
with 65% (v/v) acetonitrile. (A), eposed under UV light,
365 nm to detect fluorescence; (B), stained by a spray of
orcinol/sulfuric acid reagent and heating. Lanes 1, FMOC-
labeled oligosaccharides from RNase B; 2, 1-amino-oli-
gosaccharides released from RNase B; 3, FMOC-C]; a.
FMOC-CI; b, FMOC-labeled oligosaccharides; ¢, 1-amino-
oligosaccharides from RMase B.
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Fig. 5. Separation of RNase B oligosaccharides on an
Amido 80 column. Oligosaccharide profile was obtained
by recombinant N-glycanase digestion and labeling with
FMOC-CL. Peaks 1: ManGlcNAc2 amine, 2: Man6GlcNAc2
amine, 3: Man7GIcNAc2 amine, 4: Man8GIcNAc2 amine,
5: Man9GIcNAc2 amine.

%)

o, A& e g B4 75d AR o ulws}
A& A5, 2 Q7o o7 whe] oF 1.50) 43 2}
=2 FAE 4 glgol galslgic) delbi, FMOCE
4] oligosaccharides= 7]&ol| A|- L5 bzl 7o)
FrARRE A JebliaA, 2 v o) $2 e
ulgke] Fal & £ 5 gl W ddo) Fals]gich

M HE AT

RNase BR2HE] £2]A|7l 1-amino-oligosaccharides
(Man 5~9 GIcNAc2 amines)Z FMOCE A3t &
Amido 80 columns- ©]-4-3}e] HPLCell 2]s)} #4351
t}. Man 5~9 GIcNAc2 amines®] Z}z+e] A1 ¥-g B-A
g A3}, 0.05 pmolel]A] 1.5 pmol Abo]ef| A= 2434
o2 Z7)313ch(Fig. 6). FMOCE o]-43t &&] wr3o
F A8, 7]&2] 2-aminopyridine 33§ FA] S04 )
2P o, PP HFEE FAs, Suzuki S0
e ®rs 7(05~10 pmolel| A A #AANHT} <oF
1008 H2 25 Jehfglon, vl Lelw
% $Alole g A gaich Azt

wgh A4 1gG F9) 2l we ¥ A3, 7]
zo) wpiuch FAe AL 9% 5 gloor
(AA7ke] Whg e F3atd) whsto] 7] 2e) whyoe
L2 5-8A7e] 428), AV HEE SFER H
% + gvke 24345 A2 (-20°CellA 34U
HZE 7V53h), 2-aminopyridine?] 74 /1Y A%

3

1=

E

D

£

[

@©

~

o

Lﬁ, )

8

i

AJ T T

05 1.0 15
1-amino oligosaccharides (pmol)

Fig. 6. Calibration curve for FMOC-labeled amino oli-
gosaccharides. Oligosaccharide derivatives from RNase B
were prepared as Fig. 3. Oligosaccharide mixtures were di-
luted serially with absolute ethanol. Ten microliters of oli-
gosaccharide mixture was derivatized with FMOC-Cl ac-
cording to the molar ratio of FMOC-CI to oligosaccharide
20:1 at room temperature for 60 min. O: Man5GIcNAc2
amine, M: Man6GIcNAc2 amine, [J: Man7GIcNAc2 am-
ine, @: Man8GIcNAc2 amine, @: Man9GIcNAc2 amine.
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