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HESEEE LTS A THERX D “Materials and methods” TTARIILEER T DA ELLY,
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GlycoPOD

List of protocols

« |solation & structural analysis of glycan
Fluorescent lableling of glycan and HPLC analysis
Glycan Analysis by MSn Spectral Matching
« N-Glycan
Release of N-glycan by hydrazinolysis
N-glycanase digestion
+ 0-Glycan
Glycosidase digestion of O-glycoproteins and related O-glycans.
Rapid and sensitive analysis of O-linked glycans using an in-line flow glycan-releasing
= Glycolipid
Thin-layer chromatography (TLC) of glycolipids
Extraction of Glycolipids
2 Glycosaminoglycan
Preparation of glycosaminoglycans
HFLC analysis of glycosaminoglycans
Heparinheparin sulfate oligosaccharides
Chondroitin sulfate oligosaccharides
Keratan sulfate oligosaccharides
Hyaluronic acid oligosaccharides
+ Glycosyltransferase & related protein
Enzyme assay of protein-O-mannosylglycan glycosyltransferases
Enzyme assay of sialyltransferase for glycolipids
Enzyme assay of sialyltransferase for oligosaccharides
Enzyme assay of sialidase
Enzyme assay of N-acetylglucosaminyltransferase lll (GnT-Il)
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HPLC analysis of glvcosaminoglycans

2N > 7 N 2N
Authors:  Shuhei Yamada, Hidenao Toyoda (Ver 1.0) v Q&A|Rating ’r/ I\ I:I 9 /3 ~
Introduction Protocol References LZ gf \E_t;lqz -1 =
Category Glycosaminoglycan A d‘ I:II % EE Z~

Protocol name HPLC analysis of glycosaminoglycans

S FIE

Laboratery of Proteoglycan Signaling and Therapeutics, Faculty of Advanced Life Science, Hokkaido University

Authors
- RERVN-HRORS
Laboratory of Bio-analytical Chemsstry, College of Pharmaceutical Sciences, Ritsumeikan University =~
*Teo whom comrespondence should be addressed. ééi % ' I f~ é ? I
heparinase 2 = d‘ 2] H:H
Keywords chondroitinase

— ATYITEDAAUFE

* Chondroitinase ABC (a conventional preparation) from Proteus vulgaris (Seikagaln Biobusiness Corp., Tokyo, Japan)
* Chondroitinase AC-II from Arthrobacter aurescens (Seikagaku Biobusiness Corp., Tokyo, Japan) $ IE
* Heparinase from Flavobacterium heparinum (Seikagaku Biobusiness Corp., Tolyo, Japan)

* Heparitinases I and II from Flavebacterium heparinum (Seikazabo Biobusiness Corp.. Tokyo, Japan)

Reagents * Unsaturated chondro-disaccharide kit (C kit) (for HPLC) (Seikagaku Biobusiness Corp., Tokye, Japan) 1. HPLC analysis of GAG di- and oligosaccharides (precolumn-labeling)
* Unsaturated HS/HEP-disaccharide kit (H kit) (for HPLC) (Seikagaku Biobusiness Corp.. Tokyo, Japan) 1) Enzymatic digestion of GAGs Incubate heparin (Hep)'heparan sulfate (HS) (23-230 ng) with a mixture of heparinase and Comment 1
h heparitinase (1 mIU each) in a total volume of 20 ul of 20 mM acetate-Na buffer, pH 7.0, containing 2 mM Ca(CH;C00)

* 2-Aminobenzamide (2AB) (Nacalai Tesque, Kyoto, Japan)
* NaCNBH, (Sigma-Aldnich, Tokyo, Japan)

42t 37°C for 1 hour,

Incubate chondroitin sulfate (CS)/'dermatan sulfate (DS) or hyaluronan (HA) (23-230 ng) with a mixture of

* 2-Cyanoacetamide (Sigma-Aldrich, Tokyo, Japan) chondroitinases ABC and AC-II (1 mIU each) in a total volume of 20 pl of 50 mM acetate-Na buffer, pH 6.0, at 37°C
3 = - E for 30 min.
* Tetra-n-butylammonium hydrogen sulfate (Sigma-Aldrich, Tokyo, Japan) é
* YMC-Pack PA-03 (4.6 mm id, 5 250mm) (YMC Co., Kyoto, Japan) 2) Terminate the reactions by boiling at 100 *C for 1 min. Comment 0
* Senshu Pak DOCOSIL A column (4.6 mm i.d. x 130 mm, 3 um) (Senshu Scientific, Telgo, Japan)
Instruments * Spesd Vac Concentrator (Savant) 3) Lyophilize the sample by Speed Vac. Comment 0

4) Add 5 l of the 2AB-derivatization reagent mixture (0.35 M 2AB/1.0 M NaCNBH,/30% (viv) acetic acid in dimethy! Comment 1
sulfoxide) and incubate at 65 “C for 2 hours to label the reducing end with a fluorophore.

%

5) Dilute the reaction mizture with distilled water to 200 ul and transfer it to a glass tube. Comment 0

Y

6) Remove the excess 2AB reagent by extraction with an equivalent volume of diethylether 5 times. Comment 0

-%’EL,‘EO) LA =

7) Analyze an aliquot (40 ul) of the aqueous phase by HPLC on an amine-bound silica PA-03 column using a linear yadaent Comment 0
\ L of NaHL,PO, from 16 to 530 mM at a flow rate of 1 ml/min, itored by ing ft with excitati
emission wavelengths of 330 and 420 nm, respectively,

U

* Ultrafree-MC (Millipore, Billerica, MA)

) Identify and quantify the eluted peaks by comparing with the elution positions of authentic standards (Figs. 1 and 2). Comment 0
1. HPLC analysis of GAG di- and oligosaccharides (postcolumn-labeling)
1) Enzymatic digestion of GAGs. Incubate Hep/HS (1-230 ng) with a mixture of heparinase and heparitinases I and I1 (1 Comment 0

mIlJ each) in a total volume of 15 pl of 25 mM sodom acetate buffer, pH 7.0, containing 2 mM caleium acetate at 37 °C
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Gene description
Gene Symbol
. |Locus

. External Link

alpha-fetoprotein
P: AFP; FETA: HPAFP
4gll-ql3

NCEI Gene:

‘The molecular features

" Name : AFP-L 3

Ho . Hame

AFP-L3 :; i;
5 | glycoform of
AFP

Alpha-
fetoprotein-
L3

AFP-L3 ;;
Alpha-
fetoprotein-
L3 ::

AFP-L3 ::
Alpha-
fetoprotein-
L3 ;:

Disease

A
Hepatocellular

carcinoma (HCC)

Hepatocellular
carcinoma (HCC)

Chronic liver

diseases (CLD)

Hepatocellular
carcinoma (HCC)

HGHC

Cut Sensitiwvity /
DIff Specificity

Sens:75.0%
Spec:90.0%

54
ng/mL

Sens:96.9%
Spec:§2.0%

Memo f PMID

20 patients with hepatocellular carcinoma

PMID: ] 1 Acta Med. Okayama
Evaluation of tumor markers for the detection of hepatocellular
carcinoma in Yangon General Hospital, Myanmar.
[Glyco-related]

65 patients with HCC

PMID:1147 Int. J. Biol. Markers
Clinical evaluation of lentil lectin-reactive alpha-fetoprotein-L3
in histology-proven hepatocellular carcinoma.
[Glyco-related]
25 patients with CLD
PMID:114 Int. J. Biol. Markers
Clinical evaluation of lentil lectin-reactive alpha-fetoprotein-L3
in histolegy-proven hepatocellular carcinoma.
[Glyco-related)
65 patients with HCC, Cutoff level set at 15% (mean +/- S5D),
Accuracy =95.5%

The mean value of AFP-L3 in the HCC patients was 49.6 +/- 21
which was significantly higher (p<0.001) than that in the 25 CLD
patients (10.7 +/= 4.3%). AFP-L3 is potentially a clinically useful
marker for the differentiation of increased AFP levels in
hepatocellular carcinoma and chromic liver diseases. The AFP-L3
percentage is closely related to HCC differentiation. We consider
the analysis of AFP-L3 a useful adjunct in the diagnosis of HCC.

PMID:1147

Int. J. Biol. Markers

Clinical evaluation of lentil lectin-reactive alpha-fetoprotein-L3
in histology-proven hepatocellular carcinoma.

[Glyco-related)
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Glycosidase substrate specificity database "/ {K ? 0) 'l = #E% *E l-/‘f: o}
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offical Symbol NEU1

Alias Symbol FLJ93471; NANH; NEU; SIALL 1Y
Name sialidase 1 (lysosomal sialidase) ,

A® AO®

e . ¢ I ﬁ tﬁ |$ D 'l‘ﬁ *E’E H‘ﬁx 75\

Ul ; : NANH;
50 n (lysosomal HEVL; FLI93ATL; ’ LJ18Edit
Homo sapiens

sialidase) [y el r

it 1 Ib
il @E‘an troglodytes {1ysosomal B_001160380.1) it

sialidase)

sialidase 1
52 @ lysosomal
Canis lupus familiaris {1ysosoma

sialidase)

sialidase 1
53 @ (lysosomal NEUL INE_0010° -1)3.2.1.18Edit
Bos taurus siaiidasa) — | i

Neul; ARA07268;
14 AR407316; Aglp; Apl
musculus uraninidase 1 | 7: Bat7; 69; Map

' PR - [HE X DDBLEE T E
sialidase 1
=5 mm norveqicus E‘g;gz;::} N 0 .1.18Edit [ 75 E

56 @ 9 A neuraminidase 1 neul; si:ch211-222e23.1 NE_0010. 2 18Edit
Danio rerio I —
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is Type [ GMI type | gangliosidosts; type 1 GMI1 ganghosidosis; 1R GMIFT.-5

Eins

GLBI

Bl

EBP; ELNRI; GLEBI

BT OB

galactosidase, beta 1

BT ORIEFR

beta-galactosidase-1

B =T P

GMI-GANGLIOSIDOSIS, TYPEI

* Glyco-Disease Genes Database
— T77DRBZTINEER 2133
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