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

5[ 0001] The present invention relates to a nethod of
efficiently isolating and | abeling a sugar chain contained in a

bi ol ogi cal sanpl e. BACKGROUND ART 10[000%] Bi opol yners such as
sugar chain, glycoprotein, glycopeptide, peptide, oligopeptide,
protein, nucleic acid, lipid and so forth have key roles in the field

of bi otechnol ogy i ncluding nedi cal | engi neering, organ
engi neering and so forth, so that S§Eﬁf?ﬁ§§%§ﬁﬁ5 under st ood t hat

el uci dati on of mechani sms RETREPt 6Pl ArThel e8t4RcHeact i ons by these
substances may contribute to advancenent 1n the field biotechnol ogy.

[ 0003] Anong others, sugar chain is a group of substances highly 20
versatile, and correlated to various functions owned by
nat ur al | y-pesanrced, Ifiryes. The sugar chain often exists in vivo in a
form of glycoconjugate while being bound with protein and |ipid,
known as opena@if] i nportant constituents of biological body. It has
i ncreasi ngly been nade clear that the sugar chain is deeply
correl ated 25 t @hen pasenteduvahtonokelates ced | 8l aetRodanuli edfiotently
and function and interaction of proteins. [0004] 2 Not e t hat
t he sugar Tiw@iatimeraidlalsebigerasugh ricainfamtaihed lres beohdg el ledatyyle.
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
derivatives of these nonosaccharides, bound with each 5 other via
gl ycosi di cBHEHROR® §RVe a chai n.

10 [0002]

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

15 understood that elucidation of mechanisms of control of biolegical
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 glycoconjugate while being bound with protein and lipid,
known as one of important constituents of bioclogical body. 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 proteoglycans conposing plant cells contributive to stabilization
of the cells; glycolipids affective to differntiation, 10
proliferation, adhesion, mgration and ¢o forth of cells: and

gl ycoproteins correlated to intercellular interaction and cel

recogni tion. Mechani snms of sophisticated and precise control of the

sugar chain CO”&@EQ%ﬂaE%l-}eh%faijERQ;?A YEEL P igaasggngﬁf 'Egﬁhifggar&olec es
substitution, assistance, anplifrcation, regulatton or Inhibition
with r eSp%%}lf%gu%%‘ﬁ HY ABALYABE S rRReS E‘tgira{%?ghﬂ5¥epﬁ%ﬂa@9§e,cln%q{rrose,

If correlatio the sugar chain wt rentiation,
proliferatdeBsefekl1 AHeN QRerl MU SLrARE  NRORLAS] fa IdABIEAL AR AQN
are further revealed, it is expected to carry out new devel opnment by
l'inking tRiis138GRI G BePNEABRIY BEthes8RINGBhcERA £1S, K8khd %9th each
engi neering or organ engi neering. [0006] In glycoprotein

drugs, 5t hetsugarishgd yrdfilded pbays @ diRRokt apkikpl e typically in
expression of bioactivity. Accordingly, evaluation of the sugar

chain, as aopaspneter of quality control of 25 the glycoprotein

drugs, is extrenely inportant. In particular in the field of antibody
drugs, since it3Bnasolepast @dviihat tisd raicianr ehatnthey Sugaxeabaified by
determ nes anti body dependent cellular 3 cytotoxicity (ADCC

activity) prohecgliyertsurainpasahy spamf celiéssogatrridheiivehs stabilization
increasingly added its inportance. [0007] Accordingly, techniques of
anal yzi ngofhshsugatlehaiycofiinsdaraf Bdiudivae tapfdffsintglagiand preci se
manner have recently been desired, and the sugar chain analyses are
condut? edPEplafaraelamr isghysepnnentanadloncbodi ag g wdr celdancand

| i qui d chromat ography (HPLC), nuclear nmagnetic resonance, capillar

el ect r oph8t-ESPRIPEE HetAvgdF L akad standitipsicel Lhét | Fauanf 178t ABE %ﬁl

so forth. 10[ 0008 t he sugar, chai n anal yses naki ng use of

( For
t hese t echff 96%?1%‘- i ¥erheesyng oL oPRlertaRhes PPy Rreaisee Purt e
t he sugar chain fromproteins, .peptides, lipids, nuycleic acids and so
forth confaeRBACTHLA FFPEEEalh st PLRPPRMICHS XS S #ICE GG Eona
wi del y been, a irtue of xcel l ent -resol ution

d by . hel, .gaod
Fepr otuci BLPELYCO Gl GOSAPEPRESY (O SR g Scherry Py ot i ditlon

necespar g Wi 2nPES L}jemtnggigkye Ig??ﬁéﬁ&gﬁgffﬁg% ’]L%c%gs%g%g%e%ﬂ%éd%i%ﬂ% r.

typi ca y reductivé amn € purpose o tai ni ng

SENs LI vi b oSEly AUiddd CRLLAD. gk ahelinngioh SieeoligRnghiahh 20
owever, requires tinme and nunbers of processes, so that it Is
proliferation, cell adhesion, immunity and neoplastic transformation
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.
[0006]

In glycoprotein drugs, the sugar chain often plays an important
role typically in expression of biocactivity. 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



difficult to prepare a | arge anount of sanples at a tine. [0009]

A techni que of solving the above-described problemmay be exenplified
by a nmethod of preparing a sanple enbodied by using a 25 specific
sugar-trappi ng substance, typically desctibed 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, purification and 5

| abel i ng ofy{©:SUGRL S Ac@qYL £6F, WHIR ARG NWHICLS 2 9{ s PE tRESsugar

Whi | e techni ques naking use of ion exchange resin, reverse-phase

chronmat ograhnn naet inateds cayRondaqesl its ! ifi@ncehr omat ogr aphy and
so forth have been adopted to’isolation and purification of the sugar
chai n, thesmdogghni ques for isolation are not designed to 10
specifically recogni zing sugar. Therefore, incorporations of

impurities (pephicdesdipgDyeashiqiditof isk@)lyaity tRawRigdablies i ASicture
variation of the recovery ratio often occurs by structure of the

sugar chaiin d maaddjt sbfpld aind beetabelnaimeaf hbhe sagartighdesn désised,
al so necessary to thoroughly dry the sugar chain obtained after the

15 puri fi catd tine pugeeshaisartzigbestarcakesiweedal a days wao ieagpl fohettiods
series of operations frompurification to | abeling. [0011]

It is an objelediof hhehprestmmaneeehideid tahpmetbdeaphyretHRId)of nuclear
purifying a sugar chain froma biological sanple, and labeling 20 it,
in a sinplRadi@ric] 0e3amtry e@sentry nekentimaphioseassf OCF gvwahod) 1) maAss
met hod of | abeling a sugar chain, used for |abeling a sugar chain
cont ai ned 307 1¥BiSo| bFERT TERHY Bcthedprpdisy:foztha) trapping a sugar

chalnlbn a[%%%gg-trapplng substance, which

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 Dby 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.

[0009]

A technigue of solving the above-described problem may be
exemplified 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



is a substance for specifically trapping a sugar chain froma

bi ol ogi cal sample; 5 (c)rel easing the sugar chain fromsaid
sugar-trappi ng substance; and (d) Iabelijng the rel eased sugar chain,
wherein the processes (a), (c) and (d) are conducted 5 sequentially
in a single reaction vessel. (2) A nmethod 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
trappi ng @isugesurhabm THEOINIEHOION ol ogi cal sanpl e; (b)
washi ng said sugar-trappi ng substance having the sugar chains trapped
t her eon; [0010}1 (c) releasing the sugar chain from said

sugar -trappi ng substance; and 15(d) | abeling the rel eased sugar

chai n, wheréesciiledpriocebsesbda),, the) isétatiand (adrifiieation and
conducted sequentially in a single reaction vessel. (3) The

met hod5of lehbéinagiatsagargachehalasagpsgeesbedrd angudre(Lpf mtrercsises -
in the process (a), the sugar-trappi ng substance is 20 a carrier

havi ng a flaadéei bechnimpredpadl esofolspgoni trkchihye reasmin, ngewer hedphase

al dehyde group of the sugar chain. 34 The net hod of | abeling

a sugar cRAFATaSogERR bedtivRYS) cavpereln Hrafsen chglongitegpaphy gnd
hydrazi de group or an_am noxy group (5) The nethod of

| abel i ng éos{fb%ﬁh BAGF Regs ki eched 1?9163}01’1 Esdmlélﬁattﬁén of the sugar
sugar - trapg substance has a cross|inking pol ymner structure

r epr esent E4°b 'tFEF??M?%ﬁﬂnﬁGuﬁ?of?ﬁn%§Q5athBOiQT NP ASHERROFEP nul a

1] (F?6nu

speclflcally 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. 1In 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

biclogical sample;



R3 \ H2 cc /NH H2N [0014] (Each of Rl and R2 represents a
hydr ocarbon chain having 1 to 5 20 carbon atons which may be
interrupted with -0-, -S, -NH, -COor -CONH; each of R5, R4 and R5
represents H, CH3, or a hydrocarbon chaih having 2 to 5 carbon atons.
Each of in and n represents the nunber of nononer units.)

(6) A nethod of |abeling a sugar chain as described in (5), 10

wherein the sugakybEapps SYRS.ARGE Hasi P Gl@sshiaki | RERE
structure reprege%ted byﬂg%e follgmﬁng (formula 2): [O fg?r[ggeﬁ?cal

Formul a 2]suddt@nmulaaRy  H3C \ 2 CC NH H2C1\ CH2

{d) labeling the released sugar chain,
wherein the processes (a), (c) and (d) are conducted
5 sequentially in a single reaction vessel.
(2) A method of labeling a sugax 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
10 biologiéal sample;
(b} washing said sugar-trapping substance having the sugar
chains trapped thereon;
{c) releasing the sugar chain from said sugar-trapping
substance; and
15 {(d) labeling the released sugar chain,
wherein 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 (&), the sugar-trapping substance is
20 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),
25 wherein the sugar-trapping substance has a crosslinking polymer
structure represented by the following (formula 1):

[0013]



0 CH2 H2R ia H2Q /CH2 H N /0 =0 H2Q
| CH2 0=C NH H2N e Hp \ 2 CCO H0 0 C0 /2 CC\CH3

10

6

[Chemical Formula 1]

{Formula 1)
R3 R4
\ \_ H
— /C—-C /C—-—C B
R; Ry
\ \ h
/NH /C C
H;N Rs
L. —~m L -4 N
[0014]

{Bach of Ry 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 R3, R4 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.)

(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]



[0016] (Each of mand n represents the nunmber of nononer units.)
(7) The nethod of |abeling a sugar chain as described in any 5 one of
(1) to (6), wherein the process (c) has.ﬁ process of applying acid
treatment to said sugar-trappi ng substance. (8) The nethod of
| abel i ng 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
sol vent. 10(BymiR&ynet hod of | abeling a sugar chain as described in
any one of (1) 28), wherein in the processes (d , the sugar chain
is | abeled using a conpoy g%ﬁ@V|ng anlﬁ% roup (10) The
met hod of |abeling a suggar depC® ggd I 9), wherein
| abel i ng of the sugar chain mn¢ d%h@ cpnpo vinpg amno group is

[ The met hod of

carried out by reductivefa )
| abel i ng a sugar chain ap g%grlbed in éFL< or (1P), wherein the
a

conpound havi ng am no grp s UV-yis bsorpt)jon characteristics
or fluorescent character st|csNH (1g$ The met hod of | abeling a
sugar chain as descri bed y one | of to (11)} wherein the

conpound havi ng am no graup '%?@ | ¢as| onqzﬁelected from
8- am nopyrene-1, 3, 6-trispl fonate2 1( 2

8- am nonapht hal ene- 1, 3, 6} trlghlphon
7-anino-1,3-naphtalened|>ulfon$H acifd,{ 2- anCr® 9( 1p11) - acri done,
5-am nof | uor escei n, dansylkg ylene |anine, 2- am nppyri di ne,

7- am no- 4- et hyl coumari ng nobénzjam d 2Hani pobenzoi ¢ aci d,
3-am nobenzoi ¢ acid, 7-am no-I|~naph
3-(acety|anino)-6-aninoacr¢&ﬁhe, 2-
p- am nobenzoat e, p-aninobenzongm il
7-am nonapht hal ene- 1, 3-dj suliypni € a
detecting a sugar chain gonprhising:
by the nethod of labeling a 2 Sﬁba
(1) to (12). (14) A metKod of
conprising: fractionating a ngﬁ

| abel ing a sugar chain de IHed”in
g g %SE*ka

L4

H,N

m ho- 6 cyanoethyl pyri di ne, ethyl
nd

chai n described in any one of
ractionating a sugar chain
chain | abel ed by the nethod of
any one of (1) to (12). [0017]

[0016]
(Each of m and n represents the number of monomer units.)
(7) The method of labeling a sugar chain as described in any
S5 one of (1) to (6), wherein the process (c) has a process of applying
acid treatment to said 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 (¢) include a process
of evaporating a reaction sclvent.

10 {2} 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.



25According to the nethod of | abeling a sugar chain of the present
invention, purification and |abeling of a target conpound such as
sugar chain contained in a biological sgnple may be allowed to
proceed 9 in a single reaction vessel, "and thereby the target
conpound may be | abeled in a sinple manner. Al so |abeling with an
am no conpound, which is generally adopted to anal yses by HPLC, CE

and so forth, gﬁiopemﬁé fethdd e¢ 1 2 ERIHE A EHd N QR d 45 PRAVW NGS

[ 0018) e above and ot her objects, features and advant ages o#'

t he presenindrRVant e Md b rbendanRaPeas &0ty ifthofht Neod R dreh 88 1d amino
description of certain preferred enbodi nents taken in conjunction

with the @m@&p@@%&lﬁrﬁcﬁ\ﬁﬁgﬁF O8I} ive aminatiokl G 1 is a chart
illustrating a result of 2-AB [abeled sugar chain of bovine fetuin

obtai ned i n Exenplargheexafpb@ olf 18BeTind\as st§areaslineds Mescribed in (9)
hi gh- performance |iquid chromat ography; FIG 2 is a chart

i1l ustBatiadyy (40) esuhérain 2haBchbapeted Isuiday ahahd gftollp\aze Uverusibpés
obtained in Exenplary exanple 2, which was neasured by

hi gh- per f aiosmmpeibn qeharactiregriatdgs aphyt luane sEk: Shasaaatiattics.
illustrating a result of 2-AB |abel ed sugar 20 chain of bovine fetuin
obt ai ned i n ExertpEarfheeraipde &, labetingwas sueas whed nbys described in any
hi gh- performance |iquid chromat ography. BEST MODES FOR CARRYI NG OQUT
THE | NVENPreNcE 002Dt 5TfHe - prbsesin | theesonpaune| kawiig gnanaeghob ofs at

| abel i ng a sugar i )
least one selected from 8-aminopyrene-1,3,6-trisulfonate,

10 8-aminonaphthalene-1, 3, 6—trisulphonate,
7—amino-1, 3-naphtalenedisulfonic acid, 2-amino-9{10H)-acridone,
5-aminoflucrescein, dansyl ethylenediamine, 2-aminopyridine,
7-amino-4-methylcoumarine, 2-aminobenzamide, Z2-aminobenzoic acid,
3-aminobenzoic acid, 7-amino-l-naphthol,

15 3-(acetylamino)-6-aminocacridine, 2-amino-6-cyanoethylpyridine,
ethyl p-aminobenzecate, p-aminobenzonitrile, 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



chain, used for |abeling a sugar chain contained in a biol ogical

sanmpl e, including: 10 (a) trapping a sugar chain in a
sugar-trappi ng substance, which is a substance for specifically
trappi ng a sugar chain from a biol ogi cal® sanpl e; (b)
washi ng the sugar-trappi ng substance having the sugar 5 chains

trapped thereon; (c) releasing the sugar chain fromthe
sugar-tra g nce |.a ng.the rel eased ,sugar
chai n pJB{ 95 H(S)lsé %eactlo? %’eespsre(%éeas%%@h(% y(%k}eq terjgejé %Prrtp& nngd ma%r be

conduct ed 10,5 %?1 ;Htéaéll 1'e”m§nr?é£‘9' ﬁlsgafét#eqq ‘ée§§€111 ar{ Q02 1L gompound,

In the process T he substance for speciilcal pping a

chai n pr efyariabl ¥s hasotahucldqnal oo e s %ﬁﬁbw%%%@dpre rg@ﬁ%y

group of the sugar” chain. unctlo nal “group Is nore

a hydrazi de griapR:@5egxyl am no group. [0022] As this sort of
sugar -trappi ng substance, a crosslinking polyner having a structure
represented by the followwng (fornmula 1) or (fornula 2) is preferably
used in a formof carrier. 20[0023] [Chemi cal Fornula 3] (Fornula 1)
[ 0024] BRIEF DESCRIPTION OF THE DRAWINGS

[0018]
The above and other objects, features and advantages of the
present invention will be more apparent from the following
10 description of certain preferred embodiments taken in conjunction
with the accompanying drawings.
[0019]

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 ligquid 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
[0020]
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:



(Each of R1 and R2 represents a hydrocarbon chain having 1 to 20
carbon atons which may be interrupted with -0-, -S-, -NH, -CO 5 or
-CONH-; each of R3, R4 and R5 represents H, CI—|3 or a hydrocarbon
chain havi ng 2 to 5 carbon atons. Each 8% in and n represents the
nunber of nononer units.) [0025] Rl represents a hydrocarbon chain

having 1 to 20 carbon atons 10 which may be interrupted with -0-,

-S, -NH, - % 5\&11 ||

Not e t hat each o nd °d ﬂtiﬁhgﬁ) a!é&%fe(;%e%é %1? sad;}lo%ltn \éﬁagrq‘%;f(:h
1to5,

Lo 5, e g SRR gakstecs ol kberit LSO Guen e

H20 all  niclogical sample;
(b) washing the sugar-trapping substance having the sugar
5 chains trapped thereon;
(c) releasing the sugar chain from the sugar-trapping
substance; and
(d) labeling the released sugar chain,
wherein the processes (a), (b}, (¢} 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) is preferably used in a form of carrier.
20 [0023]

[Chemical Formula 3]



0 H2H2H2I | H2 -

0CcO Il H2H21-12Hb12I1 00 [0027] R2 represents

a hydrocarbon chain having 1 to 20 carbon atons which may be

interrupted with -0-,
exenplified by the foll ow ngs.

-5-, -NH, -CO or -CONH, and 5 may be

Note thatleach 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] [Chemical Fornmula 5] ".."0--eOH20H20) e O HIt
."N-- - (HCH20H20) OH2CH2, ", O
(Formula 1) . a " )
R3 R4
\ H \ M
— C—C C—cC
R Ry
\\ Hp
)NF{ /F
H2N RS
~ _ m L. _Jn
[0024]

10

15

(Bach of R; 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 Rs, Ry 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.)

[0025]

Ry represents a hydrocarbon chain having 1 to 20 carbon atoms
which may be interrupted with -0-, ~8-, ~-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}



Ol HL-12C 09H Il 0 0 H211 110 H2 0 [0029] R5, R4 and R5 may
be sane, or different fromeach other, each of which represents H,
CH3 or a hydrocarbon chain having 2 to carbon 5 atons, as
exenplified below. In the followng forrmula, h represents an integer
of 1 to 4. [0030] [Chemical Formula 6] ---H-CH3 ( H2

O.
7

™~

O
g—égz
H
/N—-(CHZCHZ— }—CHQCHQ—N/ b
I § "

O

o

Q
H Ha Ha Hy I H,

N c C O c c C O
\\ﬁ/ \E/'\U/ RN N W N N
O

C C
{0027]

=

2 Ha Hz Ha [
O

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

which may be interrupted with -0-, -S8-, -NH-, -CO- or -CONH-, and

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 of 1 to 10.
[0028]

[Chemical Formula 5]



COCH3 It 10[0031] Anong those represented by this (formula 1),
especially preferable substance A nmay be exenplified by those having
a 14 crosslinking polynmer structure regresented by the foll ow ng

H2 CC

(fornula 2). [0032] [Chenical Fornmula 7F3(Formula 2) 44- H3C \
NH H2C. CHn
|
\? /o—&CHZCHzo§6—0\
!

10

O
H ( ) I
N CH-CH-O CH-CH
\C/ radlv P 2 2\[\]/0\
| H
O

0O=0

H H2 P
N Cj——N ™~
S g H

[0029]

Rz, Rq and Rs may be same, or different from each other, each
of which represents H, CH; or a hydrocarbon chain having 2 to 5 carbon
atoms, as exemplified below. In the following formula, h represents
an integer of 1 to 4.

[0030]

[Chemical Formula 6]
—H
—CH3

Hy
c CHs
h i

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

preferable substance A may be exemplified by those having a



0/ 4 PH2 H2Q H2CP \PH2 FIN / 0=0 H2C CH2 0=C, NH H2N
H3C \H2CC() H20bH 0C0 /2 CC
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crosslinking polymer structure represented by the following (formula

2}).
[0032]

[Chemical Formula 7]

(Formula 2) — — _ -
H30 H3C
\ H, \  Hp
—] oc—C C—C ——
: o
JQH }D
Hzc\ H2C\
CH, CH,
/ /
O O
\ v
FHZ C=0
HaC, / H,
o C—C
H,C \
/CH2 CHa
HN\ — o n
C=
/
H,C
CH,
Q=
NH
H,N
b S Y — m
5
[0033]

(BEach of m and n represents the number of monomer units.)
[0034]
Also other commercially-available, crosslinked 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.



\CH3 ril 5 [0033] (Each of mand n represents the nunber of nononer
units.) [0034] Al so other commercially-available, crosslinked
particles 10 contai ning hydrazide group, such as Affigel Hz (from

Rl O PAD, 153-6047), CarboLink (TM CoupiLan Gel (from PI ERCE, 20391),
and OltraLink(R) Hydrazide Gel (from PIERCE, 53149), may be used. 15
[ 0035] As the sugar-trappi ng substance, al so crosslinking

pol yners I §RISS nted by the followng (formulae 5) or (fornula 6) may
be used as carrier. 5[0036] [Chem cal Forrmula 8] (Fornula 5)

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

5 [0036]

[(Chemical Formula 8]

(Formula ) . — _ —
Ra R4
\ H \ Ho
—] C—C /C—C —
R1 F'22
\ \H
/o /C ’
HyN HsC
— Jm L Jn
[0037]

(Each 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 Ri, Ry and Rs represents H, CH3, 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
1% in relation to the (formula 1).
[0038]
Still 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.



R3

interrupted with -0-,

\' H2 cc R H2 N

-S-,

H3c M

- NH-,

[ 0037] (Each of RI
a hydrocarbon chain having 1 to 10 20 carbon atons which may be

- CO or

- CONH ;

and R2 represents

and each of R5, R4

and Rs represents H, CH3, or a hydrocar%@n chain having 2 to 5 carbon

atonms. Each of mand n represents the nunber of nonomer units).

Specific exanples of 121 to R5 may be exenplified by those simlar to

t hose exenqbbgb?d in the explanation 15 in relation to the (formula
as the polyner particle

represent egpnitbhe £E0KMY &59). also a polyner particle having a
structure represented by fol'lowing (forrmula 6) may preferably be

1).

[ 0038]

Still

alternatively,

used. [0039]
(Formula &) - - - —
HsC HaC
Hy \  H
——C—C C—C ——
. o
NH O
/ /
H,C, H,C,
jCHg /CHZ
O O
\ \
CH2 =0
HaC / H,
° +—C—=C
H.C,
CHa CH,
HN\ n
c=o0 | -~ -
H.C,
I
HaN
L -~ 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,



[ Chem cal

CH2 H2C1,

10

15

20

25

Formula 9] (Fornula 6) H3C \ H2 O C C H2R CH2 01\
10 H2S  PH2 HN p=0 H2R H2N H3C \ 2 CC
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and still more preferably 2 to 6. Reaction temperature is preferably
is 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 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 agueous solution of guanidine
or detergent; alcohols such as methancl, ethanol, water, and
water-base buffer. For the case where agueous solution is used for
washing, pH of the aquecus solution 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



0 HRRCH2 CC\C=0 H2 C C CH3 rn [0040] 5(Each of mand n represents

t he nunber of nonomer units.) [0041] Anong t hese sugar-trapping
subst ances, the substances having a hydrazide group nay preferably be
used. [0042] 10l na reaction system alldWw ng therein the sugar chain

and the sugar-trappi ng substance to react with each other, pHis
preferably in an acidic condition, preferably 2 to 9, nore preferably

2 to 7, %Zlgar—trapping substance is carried out. In this process, the

sugar-trapping substance is preferably applied to acid treatment
using a mixed solvent of acid and organic solvent, or a mixed solvent
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 the reaction solution is preferably 2 to 9, moxe preferably
2to7, and still 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 exemplified 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.
Reacticon time is 10 minutes fto 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 evaporate 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



and still nore preferably 2 to 6. Reaction tenperature is preferably
is 4 to 90 degrees C, nore preferably 25 to 90 degrees C, and stil
nore preferably 40 to 90 degrees C. Reaction tine is 10 mnutes to 24
hours, preferably 10 m nutes to 8 hour s1®and nore preferably 10 5
mnutes to 2 hours. Fromthe viewpoint of allow ng the trapping
reaction of sugar chain to efficiently proceed, it nmay be preferable

to proceed LOAAI .Qpe ysi e t horo jze
t he sol ven?%{?o%43gh%o%gx%@imn&%hgagr%%e%& ( %S%tdﬁegéug% rre\aégglg%

subst ance favidit ilhe1ssgamchaia ﬁﬂe%@ﬂ@ﬂttﬁﬁfheggrdéghn;g?g A R98SSrd Dt ion

is washed, so as to renpove a portion of the sug n not trappe

by the sugaidds 8RRIPI@seHBS lANS & ta3Rdg Ul shEwLad @at r AR &hcetic acid.
Sol vents used for washing of the sugar-trappi ng substance 1 nclude
solution 150wf47a protein denaturating agent such as aqueous sol ution
of guani dine or detergent; alcohols such as nethanol, ethanol, water,
and watser - base luffles pré&essd he) cane s QuRauenssn 6Bt 8Lh&N 1 hTHeSSkbcess
for washing, pH of the aqueous solution is preferably near neutral,
pref erabl y(<) tis léhelanl nDhe mutabdrabllpbeltiag8is 2He@044blThe reastiag of
process (b) may be not conducted, depending on initial states of the

bi ol ogi call&=iping, o8 udte asgan Grpunby ofsico- exisipenne oéviupstaneasroup,
ot her than the sugar chain. [0045] 25In the process (c), the sugar
chain i s reddnsed refguative augationappinesbtianeey havimy domgosugar In
chain trapped thereon. That is, a reaction of cutting the sugar chain
out from tH® rE@ctuigarsYItai Mg daberedreelly dar phedcbifc Honnebisal
process, the sugar-trappi ng substance is preferably applied to acid

t r eat ént %%lsnmsﬁfp%@%&é'n% t6f 2 a@cgeapee frapdnive fsom vehe 8 ,0png still
m xed sol vent of acid and water and organic solvent. In the m xed

sol vent of"Y& BTGRP MatECTaAdtdriganfelSotGre fEMPERRtWER dif PBRERFADY% 4

f bly 0.1%t0 90% f b 0. 1% 809 d still
preter bty Solihigalne. Rt BLeLeLably A 1ol a0 and L e
f ter. t] t buf f i bl .1 mMMto 1
o vt SARSOAT | @h o B LI s BLALELEbly 9 8 I eet Mo
100 10 nmM, i |yt i i bly 2.ta 9 .
100,10, T 2 s 080 F54 08 3641 S SRLSLELRLY 2 ARuEsn A S 50

aCidpﬁ@fe&%@f%ragﬁgthﬁthﬁﬂgi@.n@éﬁggi&%ﬁﬁgkj&E6903¥h§$§%:go:%% ours,

formc acid, triflUoroacetic acid, hydroc ric acl

phosphor i ¢ adidaangd sHkdiHntes %] & noREE Qﬁﬁfﬁéf’é)g%gﬁgggﬁ%%fﬂﬁeﬂi}ﬂtes to

acetic acid, 15 formc acid, trifluoroacetic aci phoric
aci d; and stHdursnore preferably exenplified by acetic acid and
trifluoroacetic acid. Reaction tenperature is preferably 4 to 90
degrees C, [mpee)preferably 25 to 90 degrees C, and still nore
preferably 40 to 90 degrees C. Reaction tine is 10 mnutes to 24
hours, preferabirjielfompsuicehalvng 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 T-amino-1,3-naphtalenedisulfonic acid, 2-amino-9%(10H)-acridone,
S—aminofluorescein, dansyl ethylenediamine, 2-aminopyridine,

/-amino-4-methylcoumarine, 2-aminobenzamide, 2-aminobenzoic acid,



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

vi ewpoi nt of carrying out the reaction for releasing the sugar chain
efficiently proceed, the reaction may pé&ferable be carried out in an
open systemto evaporate the solvent peffectly. [0046] 25Si nce the
reaction of cutting the sugar chain may be proceeded under

weakl y-acidic to nearly-neutral conditions, to induce hydrolysis of

sugar. chais ol bBenLbie SKh 93-alhginaidaigh Sialic 19 acid

residue or the I1ke can be suppressed, as conpared wi th conventi onal

strong acid (%E%@Eﬂ&ﬁiné}mdla?fﬁnh!ﬁEPﬂdﬁqé?,UthJaﬂlgnE)eQCé;{ré}Ebét!E§Qb t08ine,
presence of a strong acid such as 10%trifl uoroacetlic acid. f/0047]

SIn the preageas ptthindhinfd=ee, Spgahi fdidrphtained ixythe process
(c) is |abeléd. The nethod of labeling is preferably a reaction of

| abel i ng of-ath@osdgRth£haid* 10 -8ss A0 ehGOMeadnd havi ng am no group,
such as reductive amnation with an arbitrary am no conpound. In the
reacti eén syovd80] pHis preferably in an acidic to neutral 10
condition, preferably 2 to 9, nore preferably from2 to 8, and stil
nore preferabl yIhrpar2ididat, Reacthorncdsenpeeatutieeianipicefcemabliyd4id e
90 degrees C, nore preferably 25 to 90 degrees C, and still nore

pr ef er abl E-40inob80zaeipaest €s iCoat entidati wmaittdlecamd no.cco mporiiedtalkd y
preferably 1 mMMto 10 M Concentration of a reducing agent is 15

pref erabl ¥ tonfh teon® MeiReablyon td e leadiothihuas torefdrfply 2 to 7.
preferably 10 m nutes to 8 hours, and nore preferably 10 mnutes to 3
hours. [O&ggFtion temperatyhe igchhetddagwesyCamnsdegrblp 39red 8P alsigrees
has UV-visi bl e 20 absorption characteristics or fluorescent .
char aéPer st PRE, "oFRI RrefprabPey ) Foab | ErEiesnE - stBrIBF raE dan t e amino
group as foll ow ng: rene-1,3,6-trisul fonate,

£0049 -am_no
0 ot nonalSERAERE.51 - BU6EY APl BREHR D1 1088 1 Lo 10, ant ore Sreteraply
5 ami not | 15PeBHeER, £ ins PrEETy e & Ao S oYy fdi hetl Lo 10 1,
7-am no- 4_pr}%tfg¥lalﬁﬂrj%rllrmﬁ]%b EO_ Qlcn a”n%PSQ%S‘@r%‘%Ergbf‘Fl%bﬁ‘Zc%i fMa.'CiEgéaction
time is 10 minutes to 24 hours, preferably 10 minutes toc 8 hours,
15 and more preferably 1 hour to 3 hours.
[0051]

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

20 sodium 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-1-naphthol, 3- (acetylam no)

- 6- am noacri di ne, 2-am no-6-cyanoet hyl pyridi ne, ethyl

p- am nobenzoat e, p-am nobenzonitrile, and

7- ami nonapht hal ene- 1, 3-di sul foni ¢ aci d. 25[ 0050] In particular,
for the case where the am no conpound is a 2-am nobenzam de, pHis in
an acidic to neutral condition, preferably 2 to 9, nore preferably 2
to 8, and sti r ly 2 7 i emper.ature is.4 tq.
90 degrees:gc,ﬂggre érgé I@g%%tqoxgovgg%roefeg%%%gk&?g%%ae%lg a%rl gPe?fabﬁlg? e
40 to 80 dggrees C. Concentration of amno conpound is 1 nl, 4 to 10
M preferably 10 mMMto 10 M and nore preferably 100 nrMto 1 M
Concentratifgpsaf reducing agent is 1 nMto 10 M preferably 10 nMto
10 M and nore preferably 100 mMMto 2 M Reaction tinme is 10 m nutes

to 24 hours, preherablpe AQtAbAWEIabOl BridQUESgal 2HaRH PN §eRhed 853kl g
1 hour to 3 hours. [0051] The reduci ng” agent adopt abl e herein

i ncl udes siadiche yanrgbarebidiifec spddndraabpecPYabRe Fhdthyi /M8 on,
borane, trinethylam ne borane, picoline borane and pyridi ne borane,

wherei n 2Ghsad B syaneker ahysithate ofayepsed @i ligabechisiol vhilcl i 81 10des
reactivity. [0052] Since the solution obtained after the
process (&) proctss ns dereckaheledugagahathaiobel sangathe€fephtd icdnldfeling

t he excessivel y-added am no conpound, and the reduci ng agent, so that
a process ofsugamoehagnt hdc2bréinests st ildageotiser sagqpeeftendbtye qaradead
out. Al of renoval using a silica colum, renoval by gel filtration
and renpvanvggitagni orheec hargjesa espniday abeetbidoptodbf eacnitersgiingt hesugar
sol vent used therefor 21 is preferably neutral in view of
pr everPi nFhaiinnyniaal sncbidesd alnuecgssdf foas3jonatiing a Begaediednofabeled
| abel ing a su%gr chai n has been expl ai ned
by the method of labeling z sugar chain.
[0054]
While the technigue 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 dxying of sugar chain. The
20 present inventionmakes it possible to conveniently use the reductive
amination, by combining it with trapping and isclation 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 detecting sugar chain which includes a
process of detecting a sugar chain | abe fd by the nethod of |abeling

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

10 chain which includes a process of fractionating a sugar chain

| abel ed b abed i hai.n. i

t he techn%ﬁ%ﬂgg?g%ggggﬁﬁgba su%g?m%ﬁi?ﬁgﬁéﬁb?nggh?ﬂﬁééﬁzﬁﬁeEﬁ?%%%%%ﬂe
1 adopts, ddk & peAgessrQfql abeling 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
techni que of | abeling based on reductive am nation. The reductive

am nat i on xaM@Lrgeneral |y adopted nmethod, but usually takes a |ong

time for isolation, desalting and drying of sugar chain. The 20
present i nyensEdn nmakes it possible to conveniently use the reductive
am nation, by conbining it with trapping and isolation on a carrier.
The | abel i ng baS%ed mregeatuthvere imm nhll e &sphdvant agletisi oy eb Blwenples
techni que of | abeling described in Patent Docunment 1, in that (1)

si nce t he whdatt iLonlude adeptfablewing | elrwp g yc erpeninkersiicch dBe 2hresent
2- am nobenzam de and 2-am nopyri di ne, having been adopted in general,
so that prigwieptdoni heli nysieoisrai netl bimidsichdot hbseMbddle|Bsprajivents .
referred to; and in that (2) bond between the sugar chain and 22 the

| abel i ng conpouhBsthis msiarrdayly| enbegidnandy Bheethed obhersrarabie #dr

a Iong period. EXAMPLES 5[ 0055] . The present invention wll be
expl alRed PSE¥ELFRY $HEEeSnpP e WeheinE nef Ry ingeS BN difitivg NereAPaiyLe
experinments. The present _invention is, however, not limted to the |
Model Exp&FEHEmes: PRTE Rt benprad) YERBEaF et ., 289 felRbed et analyzing
preparing,.as 10 alytical. s | es, ,sugar chains of bovine serum
fetuin an&hﬁgvﬁﬁéﬁgg?Lﬁﬁﬁ%ﬁéﬁegggﬁ Bt9ShiEteSre gl ycoproteins, and a
met hod of ?Baggfing themw || be explained as nodel cases. [0056]
(Exenpl ary "experinment 1) 15 (Pretreatnent of Biol ogical Sanple)

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

One milligram of bovine serum fetuin was dissolved in 50 pL
of a 100 mM ammonium bicarbonate, added with 5 ulL 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, s0 as to release

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

f0057]



One mlligram of bovine serumfetuin was dissolved in 50 pL of a 100
mM amoni um bi car bonate, added with 5 pL of 120 H M DTT
(dithiothreitol) to react at 60 degrees_C for 30 mnutes. After

conpl etion of the reaction, the i xt ur e?vas added with 10 pL of 123
20 mM | AA (i odoacetani de), to react in darkness at roomtenperature
for one hour. The m xture was then adapted to protease treatnent

using 400 @0f; 1 KHRShNe L9 IR ey EEagENt Al %agﬂg{ué’ggﬁrcg%e%rso%ﬁ 530”

into peptides. The reaction solution was treate ees for

5 minutes, and %%diéﬁ@éaﬁﬂé@&ﬂﬂm?c&h@irﬂlmé‘zﬁ&%gt das %%&%ﬁrazide

rel ease 25 the sugar. chains fromthe pepti er eby a

pretreat edyiy) QBLe8E1 e £rBRASFhms dohnd Budan i Lhatdh. Tharpi NBs-456013,
Process (a) and Washi ng Process (b) ) To a di sposable col um

cont ai ni NG pdgmel- headsy havicruchyes azdde ehoen KRG aeauiR) 2, Fiems
Sum tono Bakelite Co., Ltd., BS-45601S, a polymer having a structure

represént eththy blfe chp8ofed anchométrthman Sof a10:Q)of wRAPh OVed rRQRNBE Sfor
mn of 20:1) , which is a carrier for trapping the sugar chains, 20

pL of suspergipdngothéheuguretahedhed PO ok auspanpien all 430 ppktofatted
2% acetic acid/acetonitrile solution were added and reacted at 80

degr ees CHigrlegnezheampl ek BHL UL of aVd% acak it ediddbcetoabtofdensolution
system It was visually confirnmed that 10 the solvent was conpletely
evapor at edetue pided ark deegtiedi at t4k dépynes sC stoat eneTheubealtbewasaction
then washed with guani dine solution, water, nethanol and

tri et hyl aiafe casried ot flol poveREDPYSEENNg THOYRacet$unlly confirmed that
anhydri de/ met hanol and reacting at roomtenperature for 30 m nutes,

so asfo dAF P At et EerP Wi ez RPgrdeps-o pEacs thabeadppinridie dimess
15 beads were washed w th nethanol, aqueous hydrochl|oric acid

sol ution, SRfFSwatEte Jee6Ssraestiye? "GRlicd RéFBaS e Prscsedutegn) wekex,
di bl I t ai,ni the b , .20 f ult 20 wat .
and 180 pEGP o300 ot dr e AR OPdReCOth L PR GUNGHPErP Ve il diptic
R S R R

| et el t in_the d tate. [005

CorPL el hcrUana LB oo BLase: A0 gy BeR0RL o te, O MSSS Bheteocl 05T

tz?:mb%ggz?;%%sﬁte%yA%§ggﬁgkggnﬁi%R%ﬁ.?dcl&?l)éoqismr\gc?ﬁoric acld solution,
and water.
[0058]
(Sugar Chain Releasing Process {c))
To a disposable column containing the beads, 20 uL of ultrapure
20 water and 180 uL 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 uL of a solution

prepared by dissolving 2-aminobenzamide (2-AB) and sodium



24 byanobor ohydride in a 30% acetic acid/DVSO m xed solvent so as to
adjust the final concentrations thereof to 0.35 Mand 1 NI
respectively was added and reacted at 6§, 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 (d) were conducted inside the disposable colum that is a

si ngl e reagbnoPorEsERtidd 0068] 3¢Praness abiRepwso R xBYCessi¥et so as to
Reagent) 1050 pL of the reaction solution was recovered, diluted
ten-fol d widjhsackkdhinali deceandapl acedhanear ¢oloums pask ed, wédpaddiveay
gel (latrobeads, 6RS-8060, from M tsubishi Kagaku latron, Inc.), to

t her eby akbewatiied sald czagekdt at atls gidyricke Labet et Isugar. chain. After
t he col um was washed with acetonitrile and an acetonitrile/water 15
m xed sol uti on Ti9S:B)gvet-hlestabled@dswmgarchehai hraysine covesed Wl h G
pL of ultrapure water. [0061] (Detection of Label ed Sugar Chain) The
obt ai ned waghingEiarewsas (Measbeetignr BREC) trliasgiag proors2dcteolamh the
(Shodex Asahi pakNH2P-50) at an excitation wavel ength of 330 nm and a
phosphor edéertens@rerenytl) ofegreondunteRetngs 1de e fbasordpentodpen that
illustrated in FIG 1. The sugar chain | abeled with 2AB was det ect ed.
[0062] 25Rf EI&ngle Feacsienrépredent the peak derived from sugar
chain cont?bﬁiqﬁ one sialic acid, peaks 2 represent the peak derived
from sugar o containing two sialic acids, peaks 3 represent the

eak 25 . .
P {Process of Removing Excessive Reagent)

10 50 uL of the reaction sclution was recovered, diluted ten-fold
with acetonitrile, and placed on a column packed with silica gel
(Tatrobeads, 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 uL 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)sg 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. Results of neasurenent are illustrated in FIG 2. The sugar
chai n | abefesdiwgict Ifr@ABsweesr detedat edntdi0B64hree sialim adi@s, 2angaadesks
5 represent the peak derived fromneutral sugar, and peaks 6

represent 4 KeppeakntdaheveekY donived diromssggar chaim cop08656ing Boampd islyi.c
experiment 3) 15The exenplary experinment 3 was conducted simlarly to
Model ExpedGifnt 1, except that Affigel Hz (from Bl O RAD, 153-6047)
was used as the beads havi ng hydrazi de group which serve as a carrier
for trappi NgC6Ré sugar chains. Amount of use of Affigel was 50 pL.
Results of measurenent are illustrated in FIG 3. In the chart, a 20
solid Iinel%ﬁ?F%§58n8§P%¥ﬁmﬁqﬁ &l , and a broken line corresponds to

Bl ot G yco(R) useg in the exenpl ar erinment 1. It was found that

the sugar chai n PEbEFEEPETh egﬂ,&grégg ge% étacseﬁoépgﬁt%‘i‘/ UG AT Fgethe

Hz, while being characteriz with a l intensity as conpared
with the CHEER élyeexﬁe&tl@ef)gg( ng‘%%g: By’ Ovﬁ%e EERATRBICaS hee &8 Rdpce

i ol 0gi & B h?é%‘ia“np%%%‘qlf‘l"r AR e e Bl et gar o harved an

a sugar - t@qulgg Sﬁ9§tq¥%on1a ébef% ubﬁkag&g ford%ge%%%bcally

trappi ng a sugar og|ca Sanple el easi ng
the sygar ?@%@ fron1sa|d sugar -trappi ng substance; and (d) | abeling
t he rel eased sugar chain, wherein the processes (a), (c) and

(d) are conduct gd E‘i%q%nﬁé@ié ¥ rieBr@sélilflgh@ ﬂe‘éﬁ%r@.@’e&%ﬂ neutral 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. Amount of use of Affigel was 50 pL.
Results of measurement are illustrated in FIG. 3. 1In 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.



2. The nmethod of |abeling a sugar chain as clained in Caim1, further
conpri si ng: (b) washing said sugas-trappi ng substance having

t he sugar chai ns trapped thereon; wherein the processes (a),
(b), (c) and (d) are conducted sequentially in a single reaction
vessel . 3. The nethod of |abeling a sugar chain as clainmed in Caiml
or 2, CLAIMSherein in said process (a), said sugar-trapping
substance is a carrier having a functional group for specifically
reacting with an al dehyde group of the sugar chain. 27 wherein said
functional group is a hydrazide group or an am noxy group. 5. The

met hod ofl .l abehki mgtlaocs ugfal abbaingas wig@medain, Gisddntdr labeling a sugar
wherei n said sugar-trappi ng substance has a crosslinking polyner
struct ur ehzapr esankédebyit he Hodblaywarg (Faoipel, acbinprichagt cal Fornul a
1] (Formula 1) (Each of R1L and R2 represents a hydrocarbon chain

having 1 to 20 (aarthaprhhnens sudaehch@yibeninbagaupt esbpdidisuBstan&e, which
-NH, -CO or -CONH; each of R3, R4 and R5 represents H, CH3, or a

hydr ocar henackabethavengo? #©=&i £ty alr@ippingaehsabam andin from a
represents the nunber of nononer units.) 6.A nethod of |abeling a
sugar chaiislagiekai pealpia; C ai m 5, wher ei n sai d sugar-trapping
subst ance has a crosslinking polynmer structure represented by the
foll owi ng (fornubge2dasiféhemd calgdordndiam Zrom said sugar-trapping
substance; and
(d) labeling the released sugar chain,

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

sequentially in a single reaction vessel.

2. The method of labeling a sugar chain as claimed in Claim 1,
further comprising:

(b) washing saild sugar-trapping substance having the sugar
chains trapped thereon;

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

sequentially in a single reacticn vessel.

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

wherein in said process (a), said sugar—-trapping substance is

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,



(Formula 2) H3C\ H2 CC NH H2C: CH2 O pH2 H2C\ H2C, pH2
H N 2=0 H2R p H2 0=C NH H2N H3C 27\ H2

wherein said functional greoup is a hydrazide group or an aminoxy

group.

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)
Rs ’ R4 .
——;c—cz >c—o2——
\ \ Hy
;w1 —————7F——-C-"—~
HoN Rs
. ~m L An

(Each of R; and Ry 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, CHz, or a hydrocarboen 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 claeimed in Claim 5,
wherein said sugar-trapping substance has a crosslinking

polymer structure represented by the following (formula 2):



CCO0/0 HC \CH2 0 C=o0 /| H2 C C CH3 (Each of mand n
represents the nunber of nononer units.g 7. The nethod of labeling a
sugar chain as clainmed in any one of Clains 1 to 6, wher ei n
said process (c) has a process of applying acid treatnment to said
sugar -trappi ng substance. 8. The nmethod of |abeling a sugar chain
as cl ai mgd¢hemiany evemolaChainms 1 to 7, wher ei n sai d processes
(a) and (c) include a process of evaporating a reaction sol vent.

{(Formula 2)

- — r— -

HsC HaC

\ Hy \  H.

C—C c—C

- m

(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
Claims 1 to 6,
wherein said process (c) has a process of applying acid

treatment to said sugar -trapping substance.

8. ‘The method of labeling a sugar chain as c¢laimed in any one of
Claims 1 to 7,
wherein saild processes (a) and (c) include a process of

evaporating a reaction solvent.

9. The method of labeling a sugar chain as claimed in any one of
Claims 1 to 8,

wherein in said processes {(d), the sugar chain is labeled with



9. The nethod of l|abeling a sugar chain as clained in any one of
Clainms 1 to 8 wherein in said processesg(d), the sugar chain is

| abeled with 29 a conpound having am no group. 10. The net hod of

| abeling a sugar chain as clainmed in Claim9, wherein |abeling of the
sugar chai n using said conpound having am no group is carried out by
reducti vex amm@iin@nhavlihg dlRensegheeh of | abeling a sugar chain as
clainmed in daim9 or 10, wherei n said conpound having am no
group has UV-visible absorption characteristics or fluorescent
characteristics. 12. The nethod of |abeling a sugar chain as cl ai ned
in any on@.of @hai AetAotioctllabeling awRigim chaiit aenpdatdedavh MQPlaim 9,
am no group is at | east one selected from

8- am nopyr ene- ¥h3r6-: hrisdd fioAbE, the sugar chain using said compound having
8- am nonapht hal ene- 1, 3, 6-tri sul phonat e,

7-am no- kr3nraphbabenedigub{ eai suachy, rehardine AnidHr-1aeri done,

5-am nof | uorescei n, dansyl ethyl enedi am ne, 2-am nopyridi ne,

7- am no- 4- et hyl courmari ne, 2-am nobenzam de, 2-am nobenzoic acid,

3-am nobenzoi ¢ acid, 7-am no-1-naphthol,

3- (acet yhiani no)r6- agtneacs i diapel idgasi igyH- eyanaehbyd yimel e, cehbwlo or
p- am nobenzoat e, p-am nobenzonitrile, and

7-am nongpht hal ene- 1, 3-disul fonic acid. 13. A nethod of detecting a
sugar chai n conpri sing: detecting a sugar chain | abeled by the

nmet hod of | abelhBgednsygan €bapous KdwidPdnihcaAycopenat Graimsidido
12. 30 14. A nethod of fractionating a sugar chain conprising:

abscorption characteristics or flucorescent characteristics.

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 8-aminopyrene-1,3,6-trisulfonate,
8—aminonaphthalene-1, 3, 6-trisulphonate,
7-amino-1, 3-naphtalenedisulfonic acid, 2-amino-9(10H)-acridone,
5-aminofluorescein, dansyl ethylenediamine, 2-aminopyridine,
7—amino—4—méthylcoumarine, 2-aminobenzamide, Z-aminobenzoic acid,
3—-aminobenzoic acid, 7-amino-l-naphthol,
3-(acetylamino) ~6~aminoacridine, 2-amino-6-cyanoethylpyridine,
ethyl p-aminobenzoate, p-aminobenzonitrile, and

7-aminonaphthalene-1, 3-disulfonic acid.

13. A method of detecting a sugar chain comprising:
detecting a sugar chain labeled by the methed of labeling a

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



fractionating a sugar chain | abel ed by the nethod of |abeling a sugar
chain as clained in any one of Clainms 13po 12.

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.



