1 SPECI FI CATI ON METHOD OF LABELI NG SUGAR CHAI N TECHNI CAL FI ELD

5[ 0001] The present invention relajes to a nethod of
efficiently isolating and | abeling a sugar chain contained in a
bi ol ogi cal sanpl e. BACKGROUND ART 10[ 0002] Bi opol yners such as

sugar chain, glycoprotein, glycopeptide, peptide, oligopeptide,
protein, nucleic acid, lipid and sgpfotthchavenkey roles in the field
of bi otechnol ogy including nedical science, cell engineering, organ

engi neering and so forth, gorgdator t1Amms, Beerutarupdarst ood t hat
el uci dati on of nmechani sns of control of biological reactions by these

substances may contribute to advancenent in the field biotechnol ogy.
[ 0003] Anong others, sugar chain is a group of substances highly 20
versati | eyr@mgrcor ret@tred to various functions owned by
naturally-occurred lives. The sugar chain often exists in vivo in a
formaf glyeocpnj ugate while being bound with protein and |ipid,
known as one of inportant constituents of biological body. It has

i ncreasingly beei: nBhgssh€arnibatibhe rsugaesCchai 0y ifedesP! ¥£ efficiently
correlated 25 to in vivo regulation of intercellular comunication,

and functjgm anchd Bhenagld1anedd spEateimsin 990U nedin a bioc1d9t €1 Bakpie.
the sugar chain herein is a general termfor nolecules configured by

nonosacchari des such as gl ucose, gal actose, nannose, fucose, xyl ose,
N-acetyl gl ucosam ne, N acetyl gal actosam ne and sialic acid, or
derivati vescrirdihgsengionosacchari des, bound wth each 5 other via

gl ycosidic bonds to give a chain.

10 (0002]

Bicpolymers such as sugar chain, glycoprotein, glycopeptide,
peptide, cligopeptide, protein, nucleic acid, lipid and so forth have
key roles in the field of bictechnology including medical science,
cell engineering, organ engineering and so forth, so that it has been

15 understoocd that elucidation of mechanisms of control of biclogical
reactions by these substances may contribute to advancement in the
field biotechnology.

[0003]

Among others, sugar chain is a group of substances highly

20 versatile, and correlated to various functions owned by
naturally-occurred lives. The sugar chain often exists in vivo in
a form of glycoconijugate while being bound with protein and lipid,
known as one of important constituents of biological bedy. It has
increasingly been made clear that the sugar chain is deeply correlated

25 to in vivo regulation of intercellular communication, and function
and interaction of proteins.

[0004]



[ 0005] Bi opol yners having the sugar chain nay be exenplified
by proteogl ycans conposing plant cells gpntributive to stabilization
of the cells; glycolipids affective to fferntiation, 10
proliferation, adhesion, mgration and so forth of ceIIs; and

gl ycoproteins correlated to intercellular interaction and cel

recogni tion. Mgtantsas 0k sophi éhhgﬁt}%}e%@ldlé)%e&éﬁ&&loEEEﬁlfc&fméf@cules
sugar chain contained in these biopolyners, based on functional

substi t Utd&%lgﬁ&%&b%%@ﬁ@@é@éhifﬁﬁéé @Rhchl 89U Ald Ok 051 RRBER] ORadPose,
wi th respect to the biopolyners, have increasingly been made cl ear .

I'f correlaidons afyihe sugateehagnuubibndhid f ajettd@fifactosamine, and
proliferation, ‘cel'l adhesi on, i munity and neoplastlc transformation

are furthararieveal @dor det SvoXPRL 8¢ ttr@s%%éﬂogé@cwd@/eb%ﬁ&%tﬁyeach
l'inking this sugar chain engi neering to nedical science, cel

engi nger idithe<dr Q03N yeBgineer beads[@Qoéive a chadd. gl ycoprot el n_
drugs, the sugar chain often plays an inportant role typically in
expressi onpafpshi oactivity. Accordingly, evaluation of the sugar

chain, as a paraneter of quality control of 25 the glycoprotein
drugs, is extrenRpyivARekt 8Bt inkNtRar Lh&Al atnd i the, fl:!eeleq;e%fpl@'ftlbgog¥

drugs, since it was feported that structure of the sugar chain

deter”‘n%ﬁﬂfﬁ@dd%%@éngeE@ﬂﬂ@@&n@eﬁié%@”cefﬁé“@dﬁﬂ?ﬁﬁﬁtﬁ%e(%Ecgkablllzatlon

activity), the structural analysis of the sugar chain

i ncreasi ngt yradded 1ist S gh pBAN L BRGE- &9@9@@6@&%{@%&&& ,ques of

anal yzing the sugar chain structure 5 in a rapid, sinple an "preci se
mannep h%‘M:%lrz,%ei:'&ttlﬂfmbeﬁﬁhggzsLbﬁedmléﬂgti&? St chald, analLses ;abfqg
conduct e a wide variety of nmethods including high- perfornance

l'i quid c@r;q;&tp%rt%rzmé (:HEl_e@iateaclcsainﬁ@m1&151681%1%%m%%p' gh%én

el ectrophoresis (CE net , mass analysis, lectin array netho

so forth..lQ[£AQ8kn . Mechfﬂsﬁ%f%&ﬁ{lsoﬁad&e%ﬂgwﬁ%aﬁ@ B9 U561 B jEhe

t hese technlques it is necessary toprelimnarily isolate and pur

the sugars £hai %hfarlg%eh@g%@é 1H69Bé§1§5b1$;5<9139§er5nu é%lecfi %%E%n%@qoagz

forth contained in a biological sanple. Although HPL

widely begmadeptednlS;Ryi¥trtue (Em§i5¥lcé%%3ﬂl ?‘ﬁ%%ﬂbﬂtbgnlnﬂfggtlon

reproducibility, good quantification, and high’'sensitivity, It

necesgar it PeShbAtnas ichy b@@sblwgré e%%naneggagg %gf RUGALGRAL T a

typically by reductive amnation,” for t he purpose o ailning hig

sensi ti Viftyy .c.S4eh aRYGHE @t tAA @ﬁgakaa%mqﬂpéh tdaefis&%%l%@ 9,20

however, I‘EC]UI res time and nunbers of processes, so that

d'ff'CU'&n&ﬁjﬁkﬁﬁﬁﬁgn§ckﬁﬁggdﬁggygﬁ,Qﬁmﬁﬁg?b%ﬁmﬁﬁeébfé£%ﬁctransformation

are further revealed, it is expected to carry out new development
by linking this sugar chain engineering to medical science, cell
20 engineering or organ engineering.
(G006]

In glycoprotein drugs, the sugar chain often plays an important
role typically in expression of bicactivity. Accordingly,
evaluation of the sugar chain, as a parameter of quality control of

25 the glycoprotein drugs, is extremely important. In particular in
the field of antibody drugs, since it was reported that structure

of the sugar chain determines antibody dependent cellular



[ 0009] A techni que of solving the above-descri bed probl em may
be exenplified by a nmethod of preparing @ sanple enbodi ed by using a
25 specific sugar-trappi ng substance, typically described in Patent
Docunent 1. [Patent Docunent 1] WO 2008/018170 4 DI SCLOSURE OF THE
| NVENTI ON [ 0010] As described in the above, the isolation,

puri fi catéproand &idahabcnagast ivhey sudale haueriedlli 4851 {418 Mdhe sugar
nunbers of processes. Wil e techniques naking use of ion exchange

resin, reveise-HhaseG-eTRLe9r aBBXd aeki yabegcgacdbon, gel filtration
chromat ography and so forth have been adopted to isolation and

purificati@uooof) the sugar chain, these techniques for isolation are
not designed to 10 specifically recognizing sugar. Therefore,

i ncor por ati ons mfcdrWG1li, eSedeRiUAEs T AHOLBIINS Ohe LG K81 REBructure
unavoi dabl e. Al so, variation of the recovery ratio oftén occurs by

st ructur e 10fa thgisygarmghai Andl Praddid ipihnd.omdhe d2kelignebnt Besired,
sugar chain, it is also necessary to thoroughly dry the sugar chain

obt ai ned &{d ehe Ry 0 EhERYEO8 PLOSESSuc S bha wide tAKES SR8 hods
days to conplete a series of operations frompurification to

l'abel i ng.i {@QkkIng high-perkbrimd8ndd ObLESH Ohrihe-RLesan éﬂﬁﬁﬁnaiﬁgfg%ar

provide a nethod of purifying a sugar chain froma biological sa

and |abehﬁé§héﬂldtﬁe§dﬁaﬁc%inﬁhgim@Xry[QQ@@&rJﬁﬁbfﬁé%%ﬂwcﬂ'H@%Hddgq hss
as follows. (1) A method of la el ing” a sugar chain, used for |abeling

a sugar GhalIysGt aidkedni Braabi pbegbgalngagp! £or@oNPri sing: 25(a)
trappi ng a sugar chain in a sugar-trappi ng substance, which is a
substiance foarsgpeci fically trapping a sugar chain froma biol ogical
sanpl e;

For the sugar chain analyses making use of these techniques,
it is necessary to preliminarily isolate and purify the sugar chain
from proteins, peptides, lipids, nucleic acids and so forth contained
in abiological sample. Although HPLC and CE have widely been adopted

15 by virtue of their excellent resolution, good reproducibility, good
quantification, and high sensitivity, it is necessary to
preliminarily label the reducing end of the sugar chain typically
by reductive amination, for the purpose of obtaining high
sensitivity. Such purification and labeling of the sugar chain

20  however, requires time and numbers of processes, so that it is
difficult to prepare a large amount of samples at a time.

(00091

A technigue of solving the above-described problem may be
exenplified by a method of preparing a sample embodied by using a

25 specific sugar-trapping substance, typically described in Patent

Document 1.

[Patent Document 1] WO 2008/018170



5 (c)releasing the sugar chain fromsaid sugar-trapping
substance; and (d) |abeling the rel eased; sugar chain,

wherein the processes (a), (c) and (d) are conducted 5 sequentially
in a single reaction vessel. (2) A method of | abeling a sugar
chain, used for |abeling a sugar chain contained in a biological
sanpl e, conprising: (a) trapping a sugar chain in a
sugar-trappi ng substance, which is a substance for specifically

t rappi ng Gr SUgmUREhaim ThHeomart@1bivol ogi cal sanpl e; (b)
washi ng sai d sugar-trappi ng substance having the sugar chains trapped
t hereon; ([c010] (c) releasing the sugar chain fromsaid
sugar-trappi ng substance; and 15(d) |abeling the rel eased sugar

chai n, wher el cliri®epr oaessesabaye, (e {€J1aNhd{,dp@i€ication and
conducted sequentially in a single reaction vessel. (3) The

net hod ofldmaheligng ratiseigaigahahniasrélestidhedrenahd)n@ibd2) o fWPLbEbSses.
in the process (a), the sugar-trapping substance is 20 a carrier

havi ng a WHinet iteRdn igledprneapall esef ospesh féLldngd eacdimg reidis@hphase
al dehyde group of the sugar chain. (4) The nethod of | abeling

a sugar cfraichaasg@destri, bedrivaidd) cavheneidet E@l%%ﬁ@ibﬁﬂﬁlrcﬁf&%fﬂa@h% and

hydr azi de group or an am noxy group. The nmethod o

| abel i ng s gUgah Ghad Beas LrsAldded idbl(EionnMRIAIM k8 on of the sugar
sugar-trappi ng substance has a crosslinking polynmer structure

repr esentgghiby theskokkewnnguetorsul asdlat{O913le JShedcandonmul a
1] (Formula 1) R3
10 specifically recognizing sugar. Therefore, incorporations of
impurities (peptides, proteins or the like) are unavoidable. Also,
variation of the recovery ratio often occurs by structure of the sugar
chain. In addition, for the labeling of the sugar chain, it is also
necessary to thoroughly dry the sugar chain obtained after the
15 purification process, so that it takes several days to complete a
series of operations from purification to labeling.
[0011]
It is an object of the present invention to provide a method
of purifying a sugar chain from a biological sample, and labeling
20  it, in a simple way.
(0012}
The present invention is as follows.
(1) A method of labeling a sugar chain, used for labeling a sugar
chain contained in a biological sample, comprising:
25 (a} trapping a sugar chain in a sugar-trapping substance, which
is a substance for specifically trapping a sugar chain from a

biological sample;



\ H2 cc R1 INHH2N R2 \H2 CCR5 rn [0014] (Each of 121 and
R2 represents a hydrocarbon chain having 1 to 5 20 carbon atons which
may be interrupted with -0-, -S-, -NH, -COor -CONH; each of R3, R4
and R5 represents H, CH3, or a hydrocarbon chain having 2 to 5 carbon
atonms. Each of mand n represents the nunber of nononmer units.)

(6) A nethod of(d)akekiegng sHgacughai Shasn dessth i bedi igudaD-tri@ping
wherei n the sugar-trappi ng substance has a crosslinking polyner

st ruct ur esurepresent egddby the following (fornula 2): [0015] [Chem cal

Formul a 2]
(d) labeling the released sugar chain,
wherein the processes (a), (c¢) and {(d) are conducted
5 sequentially in a single reaction vessel.

10

15

20

25

(2) A method of labeling a sugar chain, used for labeling a
sugar chain contained in a biclogical sample, comprising:

(a) trapping a sugar chain in a sugar-trapping substance, which
is a substance for specifically trapping a sugar chain from a
biclogical sample;

{b) washing said sugar-trapping substance having the sugar
chains trapped thereon;

{c} releasing the sugar chain from said sugar-trapping
substance; and

{d} labeling the released sugar chain,

whereln the processes {a}), (b), (c) and (d) are conducted
sequentially in a single reaction vessel.

(3} The method of labeling a sugar chain as described in (1)
or (2), wherein in the process (a), the sugar-trapping substance is
a carrier having a functional group capable of specifically reacting
with an aldehyde group of the sugar chain.

{4} The method of labeling a sugar chain as described in (3),
wherein the functional group is a hydrazide group or an aminoxy group.

(5) The method of labeling a sugar chain as described in (4),
wherein the sugar-trapping substance has a crosslinking polymer
structure represented by the following (formula 1):

(0013]



(Formula 2) H3C \ 2 CCO NHH2 C orCH | CH2 H2Q\

H2Q\
\ H2

10

/CH2 H N :C =0 H2Q 6 /CH2 0=C NH H2ZN  H2C

[Chemical Formula 1]

(Formula 1)
R3 Ry
\ M \ M
-~——/C—C /C—-—C -1
\ \ H
/NH /C
HoN Re
L. —m - N
[0014]

{(Each of R; and R; represents a hydrocarbon chain having 1 to
20 carbon atoms which may be interrupted with -0-, -8-, -NH-, -CO-
or —-CONH-; each of Rz, Rs and Rs represents H, CH;, or a hydrocarbon
chain having 2 to 5 carbon atoms. Each of m and n represents the
number of monomer units.)

(6) A method of labeling a sugar chain as described in (5),
wherein the sugar-trapping substance has a crosslinking polymer
structure represented by the following (formula 2):

{0015]

[Chemical Formula 2]



CCOHC,CH2 0 C=0 /| H2 C C\CH3 [0016] (Each of mand n
represents the nunber of nononer units.)y (7) The nethod of
| abel i ng a sugar chain as described in any 5 one of (1) to (6),
wherein the process (c) has a process of applying acid treatnment to
sai d sugar-trappi ng substance. (8) The nethod of |abeling a
sugar chai nrFaga@escri bed in any one of (1) to (7), wherein the

processes (a) and (c) inelude a progesg of evaporating a reaction
solvent. 10(9) The netha;.ﬁ | abel i ng 1rggg chain as described in
any one of (1) to (8), e é t he ses (d), t he sugar chain
is labeled using a conmpgund Hgg aézdn11o gS%: 02 L
NH O
z /
HQCK HZC\
,CHZ /CHQ
CK C{
CH2 C=0
R / Hy
e cC—cC
HQC\ \
FH> CHa
Hhk N In
C=
HC
2 N
CH,
Q=
\
NH
H,N
- A m

[0016]
(Each of m and n represents the number of monomer units.)
(7) The method of labeling a sugar chain as described in any
5 one of (1) to (6), wherein the process (c) has a process of applying
acid treatment to saild sugar-trapping substance.

{(8) The method of labeling a sugar chain as described in any
one of (1) to (7), wherein the processes (a) and (c¢) include a process
of evaporating a reaction solvent.

10 (9) The method of labeling a sugar chain as described in any
one of (1) to (8), wherein in the processes (d), the sugar chain is

labeled using a compound having amino group.



(10) The nethod of |abeling a sugar chain as described in
(9), wherein | abeling of the sugar chaingw th the conpound having
am no group is carried out by reductive am nation. (11) The
nmet hod of |abeling a sugar chain as described in (9) 5 or (10),
wherei n the conpound havi ng am no group has UV-visible absorption

characteristics(pg) frh%%e@@l@@@tofcﬂébéﬁﬁcﬁ'é%hgér chain as &égéri@@d 1n
nmet hod of Iabellng a sugar chain as described 1 n any one of

(11), Vmetﬁl@éf'eirqu%‘fﬁn@fhé‘ﬂé%%ﬁ‘ Qf?lag.rnouﬁthstﬁé é&ﬁ%urﬁ{]%aVLHg amino
sel ected from 8-am nopyrene-1, 3,6 i sul fonate, 10

8- am nonapRbhal ehesaly 3B s wPheBakeive amination.
7-am no- 1, 3- napht al enedi sul foni'c acid, 2-am no- 9(10FD acridone,

5-ami nof | uoresceim, T@%n§¥£h§ah¥éQBQQ&%an§’s s AMIBORW b Bscrib d in (9)
7- am no- 4- et hyl courari ne, 2-am nobenzam de, 2-am nobenzoi ¢ aci

3-am @)ObecE‘_:_ZO(PO)aC'vgiegel@fnt'?l% Eoﬂlﬁgﬁhaohav%§g amino grou 1as UV v sible
3-(acetyl am no) - '6- ami noacri di ne, ' 2- am no- 6- cyanoet hyl p r| ﬁ

p- am nobenzoat@:; i s A bl
7- anlnonaphthéﬁéhe 1, 3- d??%%?%ﬁﬁ%gagf @mgoresce?t ?haraCt$f%F

detecting a sugary)chRN,SORDS i i N9ed8heCh i ighA- RHgan gQaa@séﬁ%eéofqn any

by the nethod o Iabellng a 20 sugar chain describ i n any one

(1) tQ _(lcgrle of (9) (¥ /i‘lr)mt Qﬁgrginffﬁ&t %@&r&gb%‘tﬁ}%%amnﬁﬁ%' ]Qup is at

conprising: frac |onat|ng a sugar chain od-o

| abel i ng ?eéé’rgq{n&%lrécq%crf'rgﬁd@—gm%ﬂ% gPQanl (1)slo Ojfﬁéiﬁ%for{a%l?]

25According to the nethod of |abeling a ugar chaln presént

i NnveRki org ! d4l abel et conpound such as
sugar chalﬁﬂgg%%gﬁﬁggQﬂﬁ%% 6|§ ggFggﬁgigﬁo%§£%hy be allowed to

proceed ’Q—érﬁhrﬁ:—sl @Jr%éfh%%qreh%algﬁi§8hlcanlaheﬁ e{:)%bﬁclbei) fdPQEtaCé:ldone

conpound may be |'abel ed in'a sinple manner.” Al so ing w'th

and S0 for e R AR PR oYY R et BT 1 e A A s

[ 0018]

!

7-amino~4-methylcoumarine, 2-aminobenzamide, 2-aminobenzoic acid,

3-aminobenzoeoic acid, 7-amino-l-naphthol,

15 3= (acetylamino)-6-aminoacridine, 2-amino-6-cyanoethylpyridine,
ethyl p-aminobenzoate, p-aminocbenzonitrile, and
7-aminonaphthalene-1, 3-disulfonic acid.

(13) A method of detecting a sugar chain comprising:
detecting a sugar chain labeled by the method of labeling a
20 sugar chain described in any one of (1) to (12).
{14) A method of fractionating a sugar chain comprising:
fractionating a sugar chain labeled by the method of labeling
a sugar chain described in any one of (1) to (12).
[0017]

25 According to the method of labeling a sugar chain of the present

invention, purification and labeling of a target compound such as

sugar chain contained in a biological sample may be allowed to proceed



The above and ot her objects, features and advantages of the present
invention will be nore apparent fromthe,follow ng 10 description of
certain preferred enbodi nents taken in conjunction with the
acconpanyi ng draw ngs. [0019] FIG 1 is a chart
illustrating a result of 2-AB | abel ed sugar chain of bovine fetuin

obt ai ned i Exepph Al Yo £4HH §clsethi Qﬂdv‘ﬁ%%yﬁgﬁéuﬁsgggﬁ’ compound may be

hi gh- performance™l i qui d chr omat ogr aphy; 2 1s a chart

i1 Fustratydigeiasd asukt s9fp2e ABhabel edrsugan,ehahg of-bay ngiser Uekb8Gad,
obtained in Exenplary exanple 2, which was neasured by

hi gh- per fiarimange é@ﬂéliéilf}éhfa%tt%ar 2P AL FLG uBLE s o ghar 1o forth, may

illustrating a result of AB"| abel ed sugar 20 chain of bovine fetuin
obt ai ned g Exgpl@rgy exanple 3, which was neasured by

hi gh- performance i quid chromat ography. BEST MODES FOR CARRYI NG OQUT
THE | §VENTI ON [ 0020] 25The present invention relates to a nethod of

| abel i ng a sugar chain, used for |abeling a sugar chain contained in

a bi ol ogigialp S AR PReAUBENGuE BRawincs (@) trapping a sugar
chain in a sugar-trappi ng substance, Ich is a substance for

speci fi calfgyigrappi ng a sugar chain froma biol ogi cal sanple;
(b) washing the sugar-trappi ng substance having the sugar 5 chains

trapped thereomiye apove aﬁﬁ)oEﬁéfaéﬁﬂQ%%{?lg.e r&&hal iy %Bﬁgh%g es of the

sugar -trappi ng substance; and I'ng the rel eased sugar

ey o TS o AR PELE! PSSBtel bl (9 #68i0uing
10 description of certain preferred embodiments faken in conjunction
with the accompanying drawings.
(00197

FIG. 1 is a chart illustrating a result of 2-AB labeled sugar

chain of bovine fetuin obtained in Exemplary example 1, which was
15 measured by high-performance liquid chromatography:;

FIG. 2 is a chart illustrating a result of 2-AB labeled sugar
chain of bovine serum IgG obtained in Exemplary example 2, which was
measured by high-performance liquid chromatography; and

FIG. 3 is a chart illustrating a result of 2-AB labeled sugar

20 chain of bovine fetuin obtained in Exemplary example 3, which was

measured by high-performance liquid chromatography.

BEST MODES FOR CARRYING OUT THE INVENTION
[C020]
25 The present invention relates to a method of labeling a sugar
chain, used for labeling a sugar chain contained in a biological

sample, including:



In the process (a), the substance for specifically trapping a sugar
chain preferably has a functional group.for reacting with an al dehyde
group of the sugar chain. The functional group is nore 15 preferably
a hydrazi de group or oxylam no group. [0022] As this sort of
sugar-trappi ng substance, a crosslinking polyner having a structure

ted b ] . g i bly -
uokd 1n a form oF carPr o A 60L 5T P Bt Al For i K 5 S Rerm g Ty ioh
0024] Fach B2 ¢t hyd | rom
haying 1 1 20" buk i WA ch ay o T TRarrpt cu D e @

-NH, -CQ5 5 i n18ach of R3, R4 and R5 represents H, CH3, or a
hydr ocar bon chai n havimr?g 2 to 5 carbon atoms. Each of mand n

represents the pumMgr.9f,;mRR units 2 Nese

hydr ocar bon cha{Br? hafi nggrlnatongggcar %oﬁg%%lggrséﬁ%%écg{ rray%?g the sugar
i ntersuptad Wd b rLsoeq Shereld:, -CO or -CONH, and may be
exenplified be threa%fpgl I ovm'eﬁges. Note that each of a, b and d in the

T 00 5355 SRR hoh Sy At SR SRR e
substance; and
(d) labeling the released sugar chain,
wherein the processes (a), (b), (c¢) and (d) are conducted
10 sequentially in a single reaction vessel.
[0021]
In the process (a), the substance for specifically trapping
a sugar chain preferably has a functional group for reacting with
an aldehyde group of the sugar chain. The functional group is more
15 preferably a hydrazide group or oxylamino group.
[0022]
As this sort of sugar-trapping substance, a crosslinking
polymer having a structure represented by the following (formula 1)
or (formula 2) i1s preferably used in a form of carrier.

20 [0023]

[Chemical Formula 3]



R of I I
CHIIaOOOH4H2) I (

cH2)c",...0.,....,... H-(CH2CH2-0)-CH2CH2-Nb I
H20 C dc) C Odhl A0 H2H21-1211H2 0

11H2H2H2HI - 1211 00 [ 0027]

10

i5

(Formula 1) B a " a

R R4

\ H . H
'—-"“-—/C— /C C

\\ \\ H,
/NH /C

HQN R5

L. “m L An
[C024]

(Each of R; and R; represents a hydrccarbon chain having 1 to

20 carbon atoms which may be interrupted with -0-, -$-, -NH-, -CO-
or -CONH-; each of Rs;, Rs and Rs represents H, CHs;, or a hydrocarbon

chain having 2 to 5 carbon atoms. Each of m and n represents the
number of monomer units.)
[0025]

R; represents a hydrocarbon chain having 1 to 20 carbon atoms

which may be interrupted with -O0-, -S-, -NH-, -CO- or -CONH-, and

may be exemplified by the followings. Note that each of a, b and
d in the formulae represents an integer of 1 to 5, and ¢ represents
an integer of 1 to 10.

[0026]

[Chemical Formula 4]



R2 represents a hydrocarbon chain having 1 to 20 carbon atons which
may be interrupted wwth -0-, -S-, NH-,lZCI> or -CONH, and 5 may be
exenplified by the follow ngs. hbte that “each of e and f in the
formul ae represents an integer of 1 to 5 and g represents an integer
of 1 to 10. [0028] [Chem cal Fornmula 5] 13 0 CH2CH20 ) e O Hit

: C"UN( CH2CH20 ) CH2CHZR, L L. "-C,,, Cc N11HO O

sy oy e ” -H2
o —{CHZCPQ—-)——CHZCHQ——N
II
e
0
SRR A
\C/ c d
|
O
NI -
\\C/ s I N N W W IR
I Ho H, H, H Hy I
O O
[0027]

R; represents a hydrocarbon chain having 1 to 20 carbon atoms

which may be interrupted with -0-, -S-, -NH-, -CO- or -CONH-,

5 may be exemplified by the followings. Note that each of e and £ in

the formulae represents an integer of 1 to 5, and g represents an

integer cof 1 to 10.
[0028]

[Chemical Formula 5]



H2H --c"" AH2 [0029] R3, R4 and R5 may be sane, or different
fromeach other, each of which represents H CH3or a hydrocarbon
chain having 2 to 5 carbon 5 atons, as éxenplified below. In the
following formula, h represents an integer of 1 to 4. [0030]

[Chem cal Fornmula 6] ---H-CH3 ( H2 \C)CH3 10[ 0031] Anobng those
represented by this (formula 1), especially preferable substance A
may be exenplified by those haV| g a 14 crosslinking polyner

structure reE\eSQQ——PCHXCHQf)fO owi ng (fornmula 2).
y)

0]
H I
N CH-CH-O CH-CH
o N CHACH0F—CH, 2 O
I H
0
O
I

™. //N C %"“__N C
ll

@]
O
o &
\\c/ e TN TN
| Hz
O

[0C29]

Riz, Rs and Ry may be same, or different from each other, each

of which represents H, CH; or a hydrocarbon chain having 2 to 5 carbon

5 atoms, as exemplified below. In the following formula, h represents

an integer of 1 to 4.
[0030]

[Chemical Formula 6]
—H
—CHa4

Hy
C CHs
h

10 [0031]
Among those represented by this (formula 1), especially

preferable substance A may be exemplified by those having a



[0032] [Chemical Fornula 7] (Formula 2) H3C \ 2 CC NH H
2C. /CH2 o i CH2 H2Q\ )) HC 14 /CH2 H N /0 =0
H2C :CH2 0=0 NH H2N

crosslinking polymer structure represented by the following (formula
2).
[0032]

[Chemical Formula 7]

(Formula 2) - . —
HyC H3C
\ H, \ O H
— C—C C—C —pm
ot | o
,NH }D
H,C, H2C,
CH, CH,
O O
CH, C=0
H2C\ H2
o C—C
H,C \
/CH2 CHs
Hh& L Jn
C=
H.C
2\
CH,
Qo=
\
/NH
H,N
— A4 M
5
100337

(Bach cf m and n represents the number of monomer units.)
[0034]
Also other commercially-available, crossiinked particles
10 containing hydrazide group, such as Affigel Hz (from BIO-RAD,
153-6047), CarboLink (TM) Coupling Gel (from PIERCE, 20391), and

Ultralink(R) Hydrazide Gel (from PIERCE, 53149), may be used.



H3C \ H2 C C H2C "CH2 0 C=0 /| H2 C C CH3 5 [0033]
(Each of mand n represents the nunber Qf nmononer units.) [0034]

Al so other commercial |l y-avail abl e, crosslinked particles 10

cont ai ni ng hydrazi de group, such as Affigel Hz (from Bl O RAD,
153-6047), CarboLink (TM Coupling Gel (from Pl ERCE, 20391), and

[0035]

As the sugar-trapping substance, also crosslinking polymers
represented by the following (formulae 5) or (formula 6) may be used
as carrier.

5 [0G36]

[(Chemical Formula 8]

{Formula 5) . - _ —
R R4
\ H \  H
———-m/c——c /c—c e
Ry Ro
\ \H
/O C
HoN HiC
_ Jm L. _n
[0037]

(BEach of R; and Ry represents a hydrocarbon chain having 1 to
10 20 carbon atoms which may be interrupted with -0-, -8-, -NH-, -CO-
or -~CONH-; and each of R3, Rs and Rs represents H, CH;, or a hydrocarbon
chain having 2 to 5 carbon atoms. Each of m and n represents the
number of monomer units). Specific examples of R; to Rs may be
exemplified by those similar to those exemplified in the explanation
15 in relation to the (formula 1}.
[0038]
5till alternatively, as the polymer particle represented by
the (formula 5), also a polymer particle having a structure

represented by following (formula 6) may preferably be used.



U traLi nk(R) Hydrazide CGel (from Pl ERCE, 53149), may be used. 15

[ 0035] As the sugar-trapping sub?L nce, al so crosslinking
polynmers represented by the follow ng (formulae 5) or (fornula 6)
maybe used as carrier. 5[0036] [Chemi cal Fornula 8] (Formula 5)
[0037] (Each of Aland R2 represents a hydrocarbon chain having 1 to
10 20 car bgypzfjons which may be interrupted with -0-, -S-, -NH,
-COor - H; and each of R5, H4 and R5 represents H, CH3, or a
hydr ocar bpfh &4y hewidid a2 ¢jo 5 carbon atons. Each of mand n
represents the nunber of nononer units). Specific exanples of R to
R5 may be exenplified by those simlar to those exenplified in the

expl anat i ofFodfuid & rel ation to the (formuka 1). [0038], Still
alternatively, as the polyner particle ﬁ_gr sented by|the (formula
5), also a polyner particleskraving afst 3dre represented by
followng (formula 6) may pref\erallly|be|usedN [08B9]|[ Chem cal
Formula 9] (Formula 6)—1T—C—C C—C ——
()::i{ ()::i(
NH O
’ /
H,C H.C
CH;, CH,
Q O
\ \
CH, C=0
HQC\O / Hy
/ C C
H.C \
CHy CH
HN\ n
c=0 | -~ -
H.C
O
/
HoN
N - m
(0040]
5 (Each of m and n represents the number of monomer units.)
[0041]

Among these sugar-trapping substances, the substances having
a hydrazide group may preferably be used.
[0042]
10 In a reaction system, allowing therein the sugar chain and the
sugar-trapping substance to react with each other, pH is preferably

in an acidic condition, preferably 2 to 9, more preferably 2 to 7,



H3C\ H2 oC C,NH H2S | CH2 CH2 H2C1l' H2S pH2 HN ; C=0 H2S H2N

H3C

10

15

20

25

\ H2 CC O He 17

and still more preferably 2 to 6. Reaction temperature is preferably
is 4 to 20 degrees C, more preferably 25 to 90 degrees C, and still
more preferably 40 to 90 degrees C. Reaction time is 10 minutes to
24 hours, preferably 10 minutes to 8 hours, and more preferably 10
minutes to 2 hours. From the viewpoint of allowing the trapping
reaction of sugar chain to efficiently proceed, it may be preferable
to proceed the reaction in an open system and to thoroughly vaporize
the solvent.
[0043]

Next, in the process (b}, the sugar-trapping substance having
the sugar chain trapped thereon in the process {a) is washed, so as
to remove a portion of the sugar chain not trapped by the
sugar-trapping substance and other biological samples. Solvents
used for washing of the sugar-trapping substance include solution
of a protein denaturating agent such as aqueous sclution of guanidine
or detergent; alcochols such as methanol, ethanol, water, and
water-base buffer. For the case where aqueous solution is used for
washing, pH of the aqueocus sclution is preferably near neutral,
preferably 4 to 10, and more preferably 6 to 8.

[0044]

The washing process (b) may be not conducted, depending on
initial states of the biological sample, such as an amount of
co-existence of substances other than the sugar chain.

[0045]

In the process (c¢), the sugar chain is released from the

sugar-trapping substance having the sugar chain trapped thereon.

‘That is, a reaction of cutting the sugar chain out from the



"01-12 ¢c; 0,0 H2 C C\CH3 [ 0040] 5(Each of mand n represents the
nunber of nononer units.) [0041] nong t hese sugar-trappi ng
subst ances, the substances having a hydrazide group nay preferably be
used. [0042] 10l na reaction system allowi ng therein the sugar chain
and the sugar-trappi ng substance to react with each other, pHis

preferabl% dr-a 5 ?@Il%csaee%ﬁs:@nlsp&@fﬂ@@la/u@ { @0, nHEr 6,BEELET abhy
2 to 7, and still ‘nore preferably 2 to 6. Reaction tehperature is

preferab'%daﬁ:-—‘l:ﬁa%%ﬁggd%95§€§n€e 113 dlg rPEEE 8L AP Y201 40 QP dagr %‘s}%a@ment

and still nore preferably 40 to 90 grees C. Reactlon time is

m nut es t&ﬁ% AGkLSd BEEVERARIY al@ambesahecBsiosi Sy, andy %a"x%d solvent
preferably 1

of acid and water and organic solvent. In the mixed solvent of acid
5 and water and organic solvent, the water content is preferably 0.1%
to 90%, more preferably 0.1% to 80%, and still more preferably 0.1%
to 50%. A water-base buffer may be contained in place of water.
Concentration of the buffer is preferably 0.1 mM to 1 M, more
preferably 0.1 mM to 500 mM, and still more preferably 1 mM to 100
10 mM. pHof thereactionsclution ispreferably 2to 9, morepreferably
2to 7, andstill more preferably 2 to 6. The acidpreferably adoptable
herein may be exemplified by acetic acid, formic acid,
trifluoroacetic acid, hydrochloric acid, citric acid, phosphoric
acid and sulfuric acid; more preferably exemplified by acetic acid,
15 formic acid, trifluorcacetic acid and phosphoric acid; and still more
preferably exempliified by acetic acid and trifluorocacetic acid.
Reaction temperature is preferably 4 to 90 degrees C, more preferably
25 to 90 degrees C, and still more preferably 40 to 90 degrees C.
Reaction time is 10 minutes to 24 hours, preferably 10 minutes to
20 8 hours, andmore preferably 10 minutes to 3 hours. Fromthe viewpoint
of carrying out the reaction for releasing the sugar chain efficiently
proceed, the reaction may preferable be carried out in an open system
to evapcorate the solvent perfectly.
[0046]
25 Since the reaction of cutting the sugar chain may be proceeded
under weakly-acidic to nearly-neutral conditions, to induce

hydrolysis of sugar chain or the like such as elimination of sialic



5 mnutes to 2 hours. Fromthe viewpoint of allow ng the trapping
reaction of sugar chain to efficiently groceed, it maybe preferable
to proceed the reaction in an open systémand to thoroughly vapori ze
the solvent. [0043] 10Next, in the process (b), the sugar-trapping
substance having the sugar chain trapped thereon in the process (a)

i s washedhc 9 @Assidud YOVRA 100 LR BE gag §é‘9§éd0h§é rbdhrgaﬁd@nn%
by the sugar-trappi ng substance and ot her bi ol ogi cal sanples.

Sol vent s useek fioromashi-pengfadhe t%'é%%fnehﬁ:agﬁbﬁ'%es ta@%angecdt%uédeeactmn
solution 15 of a protein dénaturating agent such as aqueous solution

of guani diftgeOLnhdelIH8Ms o8l £LARRbAGSHEN 88BN & r SENAN acBILh i 4.
and wat er-base buffer. For the case where aqueous solution 1s use

for washi ngo of the aqueous solution is preferably near neutral,
preferably 4 to 10, and nore preferably 6 to 8. 20[0044] The mashing
process (b) mﬁrb@h@%ro%@%@“@cﬁﬁdthg%@bﬂgar@%}farihté)@l{?ﬁ{@c%gﬁ e %PSczess

bi ol ogi cal sanple, stch as an anount” of co-existence st ance

ot her thap.t he §Hg@ie8ha'fhe [RQ4ah 28I ydhe qgeﬁﬁeﬁ&}abi & SUARE ion of

chain is released fromthe sugar-trapping substance avrng t e sugar

chain trapped tNeLeofne Thatad %haﬁnrﬁ?anc gcenpgrégao%{&ﬁ%ﬁn%hawup,

out fromthe 18 sugar-trappli ng subs car

process, 418, SUgMdIARRLNYSHASE BACE LS B £§6§P£é/rﬁpﬁ%lrﬁ9 B (Eani In

treatnment using a m xed solvent of acid an organi c solvent, o

i xed_solwent: oloacid Aad et 8 a0d,pLgani e solven! aéﬂi:Ltcb%omIfe%qzal

sol vent of acid 5 and water ahd org nic so e wat er content

pr ef gpabl v, Qy:4% 40 %Qé‘fei}gﬁf pretes a%%%%g?:%“f%?agg%ff&g 2srt rgln]d“:"stlll

preferably 0.1%to 50% er base e contarne

of water. mcg@%%tfre%tamv? ot ol he uif er Rééc?ﬁgn%&%é&a& Ggl\ﬂst %rm&%ably 4

nore preferabl'y O to 500 mM and sti nore prefera

100 10 mV, pid QE?EQ@sr@a%d]%n §eket_~gegg;§ P{@f o a@é&%@ %nén%en more

preferably 2 and ‘sti | re pre

pref erably. @fié%%tkﬁ_ gohes e d@?%egg XemﬂéénEQaQﬁoﬁCS%'ﬁa@%ﬁqmof eéﬁbgund

aci d, trrfluoroacetrc aci d, rochloric aci citr

h h |, f b
phosphor i agiddang 1Suhf yid anﬁbfﬁ’duw&lﬁrﬁ; Eéyg%égnﬁleldhh_%ﬁ?céigent is

acetic acid, 15 form'c acid, tri oroaceti c ac

aci dj sandg, r%tféﬂakﬂgf 3 prefsraply. exgopkibhed; hy acetd grbj]%t%sa% g4 hours,

trifluoroacetic Reaction tenperature 1s prefer

degr ees % é@r%bq_éﬁ&grlﬁprlldtgé GOOBQQOQEQr% Borgggréﬂazl: bfyrﬁ) Elz'l'rnutes to

preferabl'y 40 to egrees C. Reaction tine i's m nu
hours, prefigrghly 10 minutes to

[0048]
The compound having amino group preferably has UV-visible
20 absorption characteristics or fluorescent characteristics, and is
preferably at least one selected from the group as following:
[0049]
8-aminopyrene~1, 3, 6—-trisulfonate,
8-aminonaphthalene-1, 3, 6-trisulphonate,
25 7-amino-1, 3-naphtalenedisulfonic acid, 2-amino-9(10H)-acridone,
S5-aminofluorescein, dansyl ethylenediamine, 2-aminopyridine,

7-amino-4-methylcoumarine, 2-aminobenzamide, 2Z2-aminobenzoic acid,



20 8 hours, and nore preferably 10 mnutes to 3 hours. Fromthe

vi ewpoi nt of carrying out the reaction Eﬁy rel easing the sugar chain
efficiently proceed, the reaction nmay preferable be carried out in an
open systemto evaporate the solvent perfectly. [0046] 25Si nce the
reaction of cutting the sugar chain may be proceeded under

weakl y- ach digi A bAoAl A28\ 1 9L -rQRALELARBHt£G1 | nduce hydrol ysis of
sugar chain or the lIike such as elimnation of sialic 19 acid

residue of- thed§KkeniGan J%ﬁa%l%%_%%%aqneész@gﬁpﬁéesta%ﬁb&&wﬁwm%,

strong acid treatnment such as using a cutting reaction undéer "the

presence ofn @ SLTONG A SHEN aﬂn@??{%éhébgfefféf@,t!gn@cid- [0047]

5In the process (d), the free sugar chain obtalined in the process

(c) is |apelethodmimrhned . of slabelihrgnis peeherably a reaction of

| abel i ng of the sugar chain by using a conmpound having am no group,
such as regdupigve am nation with an arbitrary amno conpound. In the
reaction system pHis preferably in an acidic to neutral

10
condition, prefgr a;béﬁu%ua%%% copr enpr ebecably. Lrom Zaihhd ’e‘%(g@?}y&? 'tllos 2

nore preferably from2 to React1on tenperature is pre

90 degre : f ! : -1y i
oref orabl 3 40 10 G0 oy bas & hreanti o o o e e Y pBaRger ey

pr ef er abl 0 tratjofn o Ci i
Dt of or abl y 1 i (910 " Feact Ton £one 1< S0 T mar s & 2 Fahid, 2 o 7

preferably, irgr[‘k'%ﬁﬁet:gtl%r Qur § -+ AHE r%.e@r@;ﬁr@tfgéaﬂvggrgd“d &0 Eggﬁees

hours. [0048 e conpoun avi ng no group prerera

has Wy4-visi bl 20, 2P80EREL lfgﬁ ac ofd SklGeearcf ! l{%rf'cseg‘ﬁ#}tationhgf amino

characteri'stics, and“is prefe y at |east one Selecte rom-t

group as fQllawidgs 19849 10w, Bﬁgﬁg?gbﬂggb’d fA€ L1818 LS S OPRL e raniy

8- am nonaphthal ene-1, 3, 6-trisu

L o DR e ephL oL oot o2 arhga g Midnacc 1088 <o 10 1,
7-am no- %f@ﬁé’%lkpl%“%rﬂ\ﬂ%o 120 @I’;ﬂ &?@M%ggfegé@m ﬂ%léerﬁl%CyOCZ %.i dReaction
time is 10 minutes to 24 hours, preferably 10 minutes to 8 hours,
15 and more preferably 1 hour to 3 hours.
[0051]

The reducing agent adoptable herein includes sodium
cyanoborohidride, methylamine borane, dimethylamine borane,
trimethylamine borane, picoline borane and pyridine borane, wherein

20  scdium cyanoborohydride may preferably be used in view of reactivity.
[0052]

Since the solution obtained after the process (d) contains the
labeled sugar chain, unreacted portion of the excessively-added amino
compound, and the reducing agent, so that a process of removing the

25 excessive reagents is preferably carried out. All of removal using

a silica column, removal by gel filtration and removal using ion

exchange resin may be adoptable, wherein the solvent used therefor



20 3-am nobenzoi c acid, 7-am no-I|-naphthol, 3- (acetylam no)

- 6- am noacri di ne, 2-anino-6-cyanoethy|p¥gidine, et hyl

p- am nobenzoat e, p-am nobenzonitrile, ai

7- am nonapht hal ene-1, 3-di sul fonic acid. 5[0050] In particular
for the case where the am no conpound is a 2-am nobenzam de, pHis in

an aci di ¢ 4 g, neut ) caadithon; n Py eeradlyr &dift iy 'éqrj_?ni%%ﬁ%aggysﬁalic
to 8, and still nore"preferably 2 to 7. Reaction tenperature Is to

90 degrees-iG. preferably 30 to 90 degrees 10 C, and nore preferably

40 to 80 degrees C. Concentration of am no conmpound is 1 nMto 10 M
preferabl yob&:yMto 10 M and nore preferably 100 mMto 1 M
Concentration of reducing agent is 1 nMto 10 M preferably 10 mMMto

10 M and nore Wiqfeeﬁfr@lﬂegf% I Egbgl%ﬁ%@%%tgja@cﬁggﬁ s %%erﬁ:c gggg%)i/ned

to 24 hours, preferably 10 mnutes to ours,” 15 and nore pre

1 hou t JLO - h i e herein.:on
Ouk t 0 3+PRUESevE 00 Mo rding & %%ﬁ%'a@%g@%g?gn%?@%&%%eﬁﬁ EBG%]ST_ on,

i ncl udes sodi um cyanobor ohi dri'de, m I met am

borane, taydwR! hy Qré’?‘r?ﬁe&:rl'}@ aldl ELba PYHA %hggﬁaﬁﬁc%udes

| B
wherein 20 sodiun?g$g%%%orphy e my pre?gﬁgb y” be useépln Vi ew 0
reactivi tay?z&ggéglof deﬁ%c%b I%‘e%:l azﬁsgkl&l&h%}ﬂﬁt&! Bgdc}?é ﬁ%gp%?(;%nf labeling

process (d) contains t ugar chain, unreacted

the excessiagiat- addad am g, coMROUN @ e HeGUCLRIROBR 130 ERBLA:

a process of Tenoving the excessive reagents 1s p y carrie

out. All i‘?{verpﬁﬂ%\ﬁa}! tH8EOG £ i 1@099&8 énreg.g%ﬁal)Ebyrggéqigﬂgéirqﬁléogugar

and renoval using'ion exchange resin nay opt abl'e erein .

) oF D 35 DB ey BEEL B ALY cORML e 0y PULIL G001
sugar chajn has ReeRe¥R! #hPEYing a sugar chain.
[0054]

While the technique of trapping a sugar chain described in
Patent Document 1 adopts, in a process of labeling a trapped sugar
15 chain, a technique of labeling based on an exchange reaction under
addition of an excessive amount of a reagent, the present invention
adopts a technique of labeling based on reductive amination. The
reductive amination is a generally adopted method, but usually takes
a long time for isolation, desalting and drying of sugar chain. The
20 present invention makes it possible to conveniently use the reductive
amination, by combining it with trapping and isolation on a carrier.
The labeling based on reductive amination is advantageous over the
technique of labeling described in Patent Document 1, in that (1)

since the reaction is adoptable to labeling compound such as

25  Z-aminobenzamide and 2-aminopyridine, having been adopted in

general, so that previous findings obtained by using these labels

may be referred to; and in that (2) bond between the sugar chain and



5 in the above, according to another aspect of the present invention,
there is provided a nethod of detectin92§ugar chain which includes a
process of detecting a sugar chain | abel'éd by the nethod of |abeling

a sugar chain. According to still another aspect of the present
invention, there is also provided a nethod of fractionating a sugar

10 chai n i alpenghedesms L esSmfe fFraghionat %ftﬁé‘g@fof@%@ torable
| abel ed by the nethod of |abeling a sugar chain. [0054] ile
the techniguey oforfd 3piiRG .2 sugar chain described in Patent Docunment

1 adopts, in a process of labeling a trapped sugar 15 chain, a

techni que of | abeling based on an exchange reaction under addition of

an excessive anount of a reagent, the present invention adopts a

t echni quersgfuprabel i ng based on reductive am nation. The reductive
amnation is a generally adopted nmethod, but usually takes a |ong

time for ilgQlxtion, desalting and drying of sugar chain. The 20

present invention nmakes it possible to conveniently use the reductive
am nation, by GOOLELAGnt ;ML dARRIN%aNdJISOhal POFOR: Bng ¥ bREmples
The | abel i ng based on reductive amnation is advantageous over the
techni qu i : i CIel kR, P u 1 1 th (

si nce thgﬁ?ggt?$f§%%%? g%%pfggﬁgw%gglg%%@#%g?go%%%u%%n%iﬁﬁf a2555$}esent
2- am nobefizai de AN 2+RNRRRY T hak g haylng, begn askddsgenaial

so that previous findings obtained by using these [abels y

referred to; ang, idpithat, o( n th ygﬁg chai - e

| abel i ng conpounds ils %Dse%)élfaggl gfnggﬁgﬁﬁ’g% elﬁe orctla (ﬁ% Egs}tegir}jg[bﬁngflz’f tgr

a |1 ong pefiod,« AMRLES, 800 ne tgl QN Wikl BS 4
expl ai ned re?‘lferlri ngst 0§Exaﬁp?g%a{/\hcfhcahmlsngl%ug[eﬁtiﬁg ?% Igvr?ér%lenxgkr%p gr&);lne

experi m@eﬁgumTﬁggerEfiWﬂ{ Lo c%/]i/ec Ve%rns,ngﬁdlz%[ ﬁ%gﬁg?toqf Taﬂglyzing

Model Experinen In this exenplar odi ment,” a ne

preparingﬂmg§vggjg@§Jzgkgggngangheﬁrdéﬁg@ s&hains of bovine serum
b of “whi ¢

fetuin and bovine serum|gG bot are glycoproteins, and a
net hod of @palgyzing themwi |l be explained as nodel cases. [0056]
(Exenpl ary expeéerinment 1) 15(Pretreatnent of Biological Sanple)

(Exemplary experiment 1)
15 (Pretreatment of Biological Sample)

One milligram of bovine serum fetuin was dissolved in 50 nL
of a 100 mM ammonium bicarbonate, added with 5 uL of 120 mM DTT
(dithiothreitol) to react at 60 degrees C for 30 minutes. After
completion of the reaction, the mixture was added with 10 pL of 123

20  mM IAA (iodoacetamide), to react in darkness at room temperature for
one hour. The mixture was then adapted to protease treatment using
400 U of trypsin, to thereby fragmentate the protein portion into
peptides. The reaction solution was treated at 90 degrees C for 5
minutes, and then treated using 5 U of glycosidase F, so as to release

25 the sugar chains from the peptides, to thereby obtain a pretreated
biclogical sample.

{0057]



One mlligram of bovine serumfetuin was dissolved in 50 pL of a 100
MV ammoni um bi carbonate, added with 5 pkboof 120 nM DTT
(dithiothreitol) to react at 60 degrees for 30 mnutes. After

conpl etion of the reaction, the m xture was added with 10 pL of 123
20 mM | AA (i odoacetani de), to react in darkness at roomtenperature

for one h@tligadhehainXtiHz@owag thercadaphedahq Wik LaseptdLatdrent )
using 400 U of trypsin, to thereby fragnentate the protein portion

into peptides. Tihe Jiepekhon e MidPBoNBSi k168586 8 h%%dé%\?ﬁﬁ% GybeEzide
as (0}

5 mnutes, and then treated using 5 U of glycosidase F, so

rel ease 2p-dille @IGAIGIGRRAIRS, T FoBht BenPeRhd deSie 1104 ey ebY.rabt a8-a5601s,
pretreated biological sanple. [0057] 23 (Sugar Chain Trapping

Process (R)pdinghdishivnegProcessclile) representd® k%/ HrPeeahl 8 acol Uiy 5
containing 5 ng of beads having hydrazide group (Blotdyco (R) , from

Sum t gno Bakel ide lovebdmonBRe426R18, of PO! YIErwEM N & UG €6

represented by the formula 2, with a 5 ratio of enployed nononers mn

of 20:1) srappily ithed se@hkl ehal Ak, t bAPRL NGt DEsSMUM 0,0 Nod Nehe 2 ek rllied
of suspengfﬁﬁhggjthe Srgﬁreatgd blolog?%al saﬁ%?e aﬁé 180 pfaégja 2%>e

acetic a%ld?‘%d?ﬂ' §£Ihﬂ>Pe 591!:1%8-@?LW@Z%%i@QCE&?&&%ﬂtﬁﬁe solution

degrees C for ‘one hour. The reaction was carried out I n an open

system ljeMBSddeUahhyr690fianed dhaleglQeahe $0LVERL N@$: CORRLeLEL¥tion
evaporated to place the beads in the dryness state. The beads was

then washgds wWidh-i@4aBiLdi Dg SOl MALET I%J@r{ﬁﬂsﬁl@y confirmed that
triethylam ne solution, followed by adding 10% acetic

anhydni de/Hethapeht and d tét%@.y%véﬁ%ﬁﬁ&ﬁ@@k?{a&"eﬁi@ﬁe 38s Tnn&ﬁe?ﬁzéyness

so as to cap the unreacted hydrazi de groups. e cappi ng,

15 beads weyi& waghedouhdd PR hanol . AGHREUS dy deehlQric 5%9%@-0 , _water,
solution, and water. [0058] (Sugar Chain Rel easing Process cf ? To a

di sposablye G ddm seant ai 8L RG1 L henDeafst 2% ,p%o?ﬁowgar@fbgc?dié—%;eg@%ﬁécetic

and 180 pL of a 2% acetic acid/acetonitrile solution were a

reacted afn01,4eW BRI nENHAN akd NUN &1 nEhE L M &AGE it%&g%atﬁ%[fﬁgss%%imtes,

an open system It was visually confirned that the sol ven

I I i
conpl et elgy %»sapgr&gﬁ(qg%qirp}@&p@cé&%%%%dbr@fctl?psd.r YR®$S SLAL %apﬁgglg?l the

25( Label i ng Process _ a di sposabl e colum conta
the headgenfl RLrofyarsd ¥itQhReRAd1ed:AYediS$OHVbRE10ric acid solution,

2- am nobenzam de (2-AB) and sodi um
and water.
[0058]
(Sugar Chain Releasing Process (c))
To a disposable column containing the beads, 20 uL of ultrapure
20 water and 180 pL of a 2% acetic acid/acetonitrile solution were added
and reacted at 60 degrees C for 2 hours. The reaction was carried
cut in an open system. It was visually confirmed that the solvent
was completely evaporated to place the beads in the dryness state.
[0059]
25 (Labeling Process {(d))

To a disposable column containing the beads, 50 pl of a sclution

prepared by dissolving 2-amincbenzamide {(2-AB} and sodium



24 cyanoborohydride in a 30% acetic acid/DVSO m xed solvent so as to
adjust the final concentrations thereofsyo 0.35 Mand 1 M
respectively was added and reacted at 60 degrees C for 2 hours. The
above-descri bed sugar chain trapping process (a), the 5 washing
process (b), the sugar chain rel easing process (c), and the | abeling

process (adhaneercerctgriducieedni asBie ibder ik sposathecaliwed shatrehs 80 as to
single reaction vessel. [0060] (Process of Renoving Excessive

Reagent) adipGiptheffihhe derehiten tsohutira@sts@corer efd 1di) wkeflectively
ten-fold with acetonitrile, and placed on a colum packed with silica

gel (I at noleadRleHRSI8R6A-tEHoAt Mbb stibd pdes Kagadkt 4 adduws. Inc.), to
thereby allow the silica gel to adsorb the | abel ed sugar chain. After

the col um was Twas hedve-tbsaeebeni suthe aiglian: agalion tdidw/ssat@n ,15he
m xed solution (95:5), the |abel ed sugar chain was recovered with 50

pL of 5ul twaanire wabeess[ 0O61lnheDetigati@ibiof dAakelsedSupate&haid)), Tha the
obt ai ned sugar chain was neasured by HPLC, using an am no 20 col umm

(Shodex AsaldlgaNbRPR=563 (a) wrexehtiatton ivavelengt Bieho3d381 Wb L didthat
a phosphorescence wavel ength of 420 nm Results of neasurenent are

i1 ustratied d niflgGe kezathecsugassehain | abeled with 2AB was detected.
[0062] 25In FIG 1, peaks 1 represent the peak derived from sugar
chai n cont@iosiong one sialic acid, peaks 2 represent the peak derived
from sugar chain containing two sialic acids, peaks 3 represent the
peak 25 (Process of Removing Excessive Reagent)

10 50 pL of the reaction solution was recovered, diluted ten-fold
with acetonitrile, and placed on a column packed with silica gel
(Iatrobeads, 6RS-8060, from Mitsubishi Kagaku Iatron, Inc.), to
thereby allow the silica gel to adsorb the labeled sugar chain. After
the column was washed with acetonitrile and an acetonitrile/water

15 mixed solution (95:5), the labeled sugar chain was recovered with
50 pL of ultrapure water.

[0061]
(Detection of Labeled Sugar Chain)
The obtained sugar chain was measured by HPLC, using an amino

20  column (Shodex Asahipak NH2P-50) at an excitation wavelength of 330
nm, and a phosphorescence wavelength of 420 nm. Results of
measurement are illustrated in FIG. 1. The sugar chain labeled with
2AB was detected.

[0062]
25 In FIG. 1, peaks 1 represent the peak derived from sugar chain

containing one sialic acid, peaks 2 represent the peak derived from

sugar chain containing two sialic acids, peaks 3 represent the peak



derived from sugar chain containing three sialic acids, and peaks 4
represent the peak derived from sugar chain containing four sialic
acids. [0063] 5 (Exenplary experinent 2) The exenpl ary
experiment 2 was conducted simlarly to the exenplary experinent 1,
except that bovine serum | gG was used in place of bovine serum

fetuin. Réstites] dfrareasgbenentiar eohthusisatethdd FHlaGi2 acike,sHgarpeaks
chain | abeled with 2AB was detected. 10[ 0064] In FIG 2, peaks

5 repr esehtrephre spaaktite piewdddé r DA EHcmbugagahaiandopeaksi®y four sialic
represent the peak derived from acidic sugar chain. [0065] (Exenplary
experi mendcil)s.15The exenplary experinent 3 was conducted simlarly to
Model Experinent 1, except that Affigel Hz (from Bl O RAD, 153-6047)

was used g90dye beads havi ng hydrazi de group which serve as a carrier
for trapping the sugar chains. Anount of use of Affigel was 50 pL.
Resul s ofExmasiiemexpeatigenkl astrated in FIG 3. In the chart, a 20
solid line corresponds to Affigel, and a broken line corresponds to

Bl ot A yco(R) uses id?;e&d@&a@&e@'&békYméﬁ’@e.EiW@tcdndddtéwssi_fn&lﬂﬂiﬂ_ ab the
t he sugar chain | abeled with 2AB was detected al so by using Affigel

Hz, whil exxheigigghagpst efidémed , gt Bat @i ndd &Rgh Y Gasa £ aBBaredp lace
mnth t he case where BIotGlyco(R) was used. 26 CLAIMS: 1. A netho

of | abel igig bvvaugakeehal Pettibied RRsulizBebEnge @s stdadntc Rald iQoNkA-ACEY in
in a biological sanple, conprising: 5(a) trapping a sugar chain in a

sugar - t r @B N@ .Subskapegar Wih£in | Eaise sdbstiancefmoiaspeeiticeably
trappi ng a sugar chain froma biol ogical sanple; (c) releasing

t he gogar [©aian from said sugar-trappi ng substance; and 10(d)
| abel ing the rel eased sugar chain,

InFIG. 2, peaks 5 represent the peak derived fromneutral sugar,
and peaks 6 represent the peak derived from acidic sugar chain.
[0065]
(Exemplary experiment 3)

15 The exemplary experiment 3 was conducted similarly to Model
Experiment 1, except that Affigel Hz (from BIO-RAD, 153-6047) was
used as the beads having hydrazide group which serve as a carrier
for trapping the sugar chains. 2Amount of use of Affigel was 50 ul.
Results of measurement are illustrated in FIG. 3. In the chart, a

20 solid line corresponds to Affigel, and a broken line corresponds to
BlotGlyco (R) used in the exemplary experiment 1. It was found that
the sugar chain labeled with 2AB was detected also by using Affigel
Hz, while being characterized by with a lower intensity as compared

with the case where BlotGlyco(R) was used.



wherein the processes (a), (c) and (d) are conducted sequentially in
a single reaction vessel. 2. A methpd of | abeling a sugar
chain, used for l|abeling a sugar 15 chain contained in a biol ogical
sanpl e, conprising: (a) trapping a sugar chain in a
sugar-trappi ng substance, which is a substance for specifically
trappi ng @L&aLgar chain froma biol ogi cal sanple; (b)
washi ng sai d sugar-trappi ng substance having the sugar 20 chains
trapped t hereon; (c) releasing the sugar chain fromsaid
sugar -trappi ng substance; and (d) labeling the rel eased sugar

chai n, 1. A metioer elfnlaﬁHS@lm@@es&gar(@)allﬁb)use(cn)fo@nﬁa}ﬁéh)lrﬂj & sugar
conducted 25 sequentially in a single reaction vessel. 27

wher ei n i chsah qitacesst (i) & $diod cgueal - EEAPPENJcSHPSE ANEE: ls a
carrier having a functional group for specifically reacting with an

al dehyde group of) thepsuggra shghn.chai4. ifha sefhod fpdiakethvgt @nssl9@hich
chain as clainmed in Caim3, wherein said functional group is a

hydr azi dei gr®uguistaltamfidiopedidupalll 5r\§£§1ﬂ§t30§u@ir|@%ﬂ Nrct a
sugar chain as clained in Caim4, erein said sugar-trappi ng
subst ancebheBodi €4 10SHnglkd ;ng pol yner structure represented by the

followng (fornmula 1): [Chem cal Formula 1]
(¢) releasing the sugar chain from said sugar-trapping
substance; and
10 (d) labeling the released sugar chain,

wherein the processes {a), (c) and {d}) are conducted

sequentially in a single reaction vessel.

2. A method of labeling a sugar chain, used for labeling a sugar
15 chain contained in a biological sample, comprising:
(a) trapping a sugar chain in a sugar—-trapping substance, which
is a substance for specifically trapping a sugar chain from a
biclogical sample;
(b) washing said sugar-trapping substance having the sugar
20 chains trapped thereon;
(c) releasing the sugar chain from said sugar-trapping
substance; and
(d) labeling the released sugar chain,
wherein the processes (a), (b)), (c) and (d) are conducted

25 sequentially in a single reaction vessel.

3. The method of labeling a sugar chain as claimed in Claim 1 or



111 15 (Each of Rl and R2 represents a hydrocarbon chain having 1 to
20 carbon atoms which may be interrupteg-wth -0-, -S-, -NH, -CO or
-CONH-; each of R3, R4 and R5 represents H, CH3, or a hydrocarbon
chain having 2 to 5 carbon atons. Each of mand n represents the

nunber of nononer units.) 28 6. A nethod of |abeling a sugar
chain as zlainmed in Caimb5, wherein said sugar-trappi ng substance
has a crosslinking pol ymer structure represented by the foll ow ng

(formula 2): S5[WEremicalnForimipac2kseFod nMulsaid) sHBEHBC - Apb2Ag HUlG 6Ce is
Cr--/C) \ NH p HC H2C ,0H2 CH2\C H2 00
a carrier having a functional group for specifically reacting with

an aldehyde group of the sugar chain.

4. The method of labeling a sugar chain as claimed in Claim 3,

wherein said functional group is a hydrazide group or an aminoxy

group.

10 5. The method of labeling a sugar chain as claimed in Claim 4,
wherein said sugar-trapping substance has a crosslinking
polymer structure represented by the following (formula 1):

[Chemical Formula 1]

{(Formula 1)

Ry Ro

\
NH
/

H,N

. -~m L AN

15 (Each of Ry and R; represents a hydrocarbon chain having 1 to 20 carbon
atoms which may be interrupted with -0-, =S-, -NH-, -CO- or -CONH-;
each of R3, Rq and Rs represents H, CHi3, or a hydrocarbon chain having
2 to 5 carbon atoms. Each of m and n represents the number of monomer

units.)



\\ /CH2C=0 H2C, | H2 H2CP c ¢ \ ;cH2 cH3 H N :C =0 H2C : CH2 0=C NH '
H2N (Each of mand n represents the nu r of nononer units.)

7. The nethod of |abeling a sugar chain™as clainmed in any one of 10
Clainms 1 to 6, wherein said process (c) has a process of
applying acid treatnent to said sugar -trappi ng substance.

A method of labeling a sugar chain as claimed in Claim 5,
wherein said sugar-trapping substance has a crosslinking

polymer structure represented by the following (formula 2):

5 [Chemical Formula 2]
(Formula 2) _
H,C HaC
\  H, \ H
— c—C C—C ——
Tl
/NH }D
HQCK HZC\
CH, CH,
/ /
° S
CH> C=0
H,C
2N / Hy
O C
H.C
< \
Sz CHa
HN\ L In
;320
H2C\
}EHQ
O=
NH
H,N
e A Mm

{(Each of m and n represents the number of monomer units.)

7. The method of labeling a sugar chain as claimed in any one of

10 Claims 1 to 6,

wherein said process {c) has a process of applying acid

treatment to said sugar —trapping substance.



29 8. The method of |abeling a sugar chain as clained in any one of
Claims 1 to 7, wherein said precesses (a) and (c) include a
process of 5 evaporatlng a reaction solvent. 9. The nethod of

| abeling a sugar chain as clainmed in any one of Clains 1 to 8,
wherein in said processes (d), the sugar chain is | abeled using 10 a
conpound having am no group. 10. The nethod of |abeling a sugar chain
as claimed in Caim9, wherein |abeling of the sugar chain with said
conpound diavi NG HNTBEHBHOMP labaniy @ds@@&r%iﬁ%@ EYSiR8h Nl la%; o;ké of
11. The nmethod of Iabeling a sugar chain"as clained in daim?9 0,
wher ei n saigpgonpaeynd having amno group has W-visible absorptlon
characteristics or fluUorescent characteristics. 20 12. The method of

| abel ing a sugamdaRain sas acbaibBedsts any QRe of) qr?éme‘?ath%ﬂoes
wherein said conpound havi ng am no group is at Ieast one selecte

from §- ardNOPWBAGL, 3, Bad &4 SHh T QMBI &t 25
8- anlnonaphthalenegi 3, 6€tr|sulphonate

7-am no-1, 3- napht al enedi sul foni ¢ acid, 2-am no-9(10H)-acri done,
5-am nof | uorescei n, dansyl ethylenedianine 2-am nopyridine, 30

7-ani no- 4 et hwhféOhng%bae@f 21%@1&%6@2%99,cr?alafmagoegamé& By one of
3-am nobenzoi ¢ acid, 7-am no-1-naphthol
Claims 1 to 8,
wherein in said processes (d), the sugar chain is labeled using

10 a compound having amino group.

10. The method of labeling a sugar chain as claimed in Claim 9,
wherein labeling of the sugar chain with said compound having

amino group is carried out by reductive amination.

15
11. The method of labeling a sugar chain as claimed in Claim 9 or
i0,
wherein said compound having amino group has UV-visible
absorption characteristics or fluorescent characteristics.
20

12. The method of labeling a sugar chain as claimed in any one of
Claims 9 to 11,
wherein said compound having amino group is at least one
selected from B-aminopyrene-1, 3, 6-trisulfonate,
25 8-aminonaphthalene-1, 3, 6~trisulphonate,
7-amino-1, 3-naphtalensdisulfonic acid, 2-amino-9(10H)-acridone,

S5-aminofluorescein, dansyl ethylenediamine, 2-aminopyridine,



3- (acetyl am no) - 6- am noacri di ne, 2-ani no-6-cyanoet hyl pyri di ne, et hyl
p- am nobenzoate, p-am nobenzonitrile, angd 5

7- am nonapht hal ene- 1, 3-di sul fonic acid. 13. A nethod of detecting a
sugar chai n conpri sing: detecting a sugar chain | abeled by the
met hod of | abeling a sugar chain as clained in any one of Clains 1 to

12. 14. Awmmmzzofmeftm@qhbgf@ﬂﬂg a2 SHEBRoISER. 4 LAPH-$iA%obenzoic acid,
fractionating a sugar chain | abel ed by the nethod of | abel i ng a sugar
chai n as T!AliMRGbdIEARY a0hE, 0f -ChahfB1 Inkgnde1,

3-{acetylamino} ~6-aminoacridine, 2-amino-6-cyanoethylpyridine,

ethyl p-aminobenzoate, p-aminobenzonitrile, and

5 7-amincnaphthalene-1,3-disulfonic acid.

13. A method of detecting a sugar chain comprising:
detecting a sugar chain labeled by the method of labeling a
sugar chain as claimed in any one of Claims 1 to 12.
10
14. A method of fractionating a sugar chain comprising:
fractionating a sugar chain labeled by the method of labeling

a sugar chain as claimed in any one of Claims 1 to 12.



