SPECI FI CATI ON SUGAR CHAI N- CAPTURI NG SUBSTANCE AND USE THERECF 5
TECHNI CAL FI ELD [ 0001] The present invention relates to a nethod
for preparing a sanple using a prescribed sugar chain-capturing
substance, and an anal ytical sanple obt af ned by the nethod. The
present invention 10 relates to a nethod for preparing a sugar

chai n-capturing substance, a conmpound used for the nmethod and a

pol ynmer obtai ned by pol ynerizing the conpound. Further, the present
invention relates to the use of th%P%%Bgfb%ﬁ%Qthapturing subst ance,
for exanple, a nethod for applying the sugar-chain capturing
substance, a sugar 15 chain mcroarray, the use of the sugar chain

m croarray, sugar Ln I ni f chain
affinity beads. @%%{Q%%%W%%%f%%@a %%l{]m}? ers
to a general termof a sugar chain, glycoprotein, glycopeptide,

pepti de, oligopeptide, protein, nucleic acid, lipid or the like.

[ 0003]5 Furthert®eLe, rfhese biol ogical polynmers play an inportance role
25 in biotechnol ogy fields such as nmedi cal science, cell engineering,

organs and npgogal engineering and the like. To clarify the control
mechani sm of the biol ogical reaction using these substances is 2

rel ated to tTies gevelcopnentehtidhediizateachod agy hbidef @t pre@4hg a sddpie
t hese bi ol ogi cal polyners, a sugar chain is extrenmely rich inits

di versityysamg iz arssbstibrde pagdr cigaimgdptwaniousubstancei onsnof an
an organi smpresent in the nature. The sugar chain is present as

gl ycoconj aiggt Bt bont ezl pradttaiimed kpi dher mehbkoti keThe mfeeith immgntion
cases, and jis one of inportant conponents in vivo. It has becone

cl earl® hafe 1SS §af e AL AREP S "deR FlUgateFRRéB~ EBPEHE bREERURAT ance,
transfer between ce]ls, reg l?tHSP of fgnction or 10_interaction of

protei n, anFTEEII%e SEBoO 9 nBrgenfal #5¢ thePPérAetsuglarained by
chal oL o AR EehSh gL, BPIRED. BB RS M e
N'aCEtylg&&C€§§q1£§’of the sugar chain-capturing substance, for example,
a method for applying the sugar-chain capturing substance, a sugar

15 chain microarray, the use of the sugar chain microarray, sugar

chain affinity beads and the use of the sugar chain affinity beads.

BACKGROUND ART
[0002]

20 A biological polymer refers to a general term of a sugar chain, -
glycoprotein, glycopeptide, peptide, oligopeptide, protein,
nucleic acid, lipid or the like.

[0003]
Furthermore, these biclogical polymers play an importance role

25 in biotechnology fields such as medical science, cell engineering,
organs and medical engineering and the 1ike. To clarify the control

mechanism of the biological reaction using these substances is



15 N-acetyl gal actosam ne, sialic acid or the |like and a derivative

t hereof by a glycosidic bond. [0006] Exanples of the biol ogical

pol ymer having a sugar chain include proteoglycan of a cell wall of a
plant cell contributing to the 20 stabiEity of cells, glycolipid
affecting cell differentiation, population growth, adhesion,

m gration or the |ike, glycoprotein taking part in intercellular

i nter act irgAadedcéll ahar degedgpinenbniantdheheibikehnalogghlhesas of the
sugar chain contained in these biological polynmers of controlling a
hi gh- preC|S|8ﬁ Bil ol ogi cal 25 reaction while acting for, helping,

anpl i fying, ulating or hindering functions nmutually with the
bi ol ogi cal Bél gﬂﬁﬁe hasebeehc gt aRRJ]aXW%F%CPe %84T Chedit hér RbFESTGhENT ich

t he rel at;i_on hlp bet we, a_su chai n

di £ 1 er ent-Paticn. Jp%epliﬁ]gcty'onarb o ha” SRS e BNt it rating dpy wprious
rm'lggamfu%%%qgﬁ SENSET ek £8 | 5 DEGATES, GheAt. .o dRvel gRIFNLa i,

can be expecte | an 1o5el y reI ing thi's sugar

engi neeri;ng,t 0sLhe @@djolgﬁéﬁc%rﬁ%g%%eboﬁaleh segémeﬁmgt@reprﬁ gansnang; o

medi cal englneerlng I n Patent Docunent 1 e have been

descri bednay sp9stanee canabke Hiqspeent sal inpdeastt %m@oﬁﬂén%@:hnamvo
sugar chain and a nethod of separating a sugar chain by using the

subst ancegtasayedcordRalent - Deeurmatsukad ahainat h onalo Rbhkepl yorelated
Panphl et No. 2004/058687 DI SCLOSURE OF THE | NVENTI ON [ 0008] 15By the
way, in Patenfobogubentt yndfrear echasecheeal tesardededt mmrexdmil:ecusong or
an acid treatnment enploying trifluoroacetic acid,

10 interaction of protein, and the like.

[0005]

Incidentally, the term “sugar chain” refers to a generic term
of a chain of molecules coupled with monosaccharide such as glucose,
galactose, mannose, fucose, Xylose, N-acetyliglucosamine,

15 N-acetylgalactosamine, sialic acid or the like and & derivative
therecf by a glycosidic bond.

[0006]

Examples of the biological polymer having a sugar chain include
proteoglycan of a cell wall of a plant cell contributing to the

20 stability of cells, glycolipid affecting cell differentiation,
population growth, adhesion, migration or the like, glycoprotein
taking part in intercellular interaction or cellular recognition
and the like. A mechanism of the sugar chain contained in these
biological polymers of controlling a high-precision biological

25 reaction while acting for, helping, amplifying, regulating or
hindering functions mutually with the biological polymer has been

gradually made clear. Furthermore, when the relationship between



acidic resin or the like in order to rel ease (excise) the sugar chain
captured by using a sugar chai n-capturing substance fromthe sugar

chai n-capturing substance. To expose the sugar chain under 20 such
severe conditions may cause degeneration’ of the sugar chain such as
separation of a sialic acid residue having a property of being bonded
to a termnal end of the sugar chain that is taken out froma

bi ol ogi catusanpl Bugad chprropard ycofl e fifee readilat iswpanreted afidger growth,
acidic condjtions. So, it has been denmanded that 25 excision of the
sugar chafflt SEWFiBY thwmider 2aidch Wrlderaebnenargnsicancer) in cells
Incidentally, the existence of the sialic acid to be bonded to the
sugar Chaf PR CHRE (HE 3 el A" sTEee hPRMe Rt dtadt o ©¥Redi-seakestt P iAHpd by

cases so t?at it ha geen manded that.the sugar chain is an lyzed,

'n the petteeillt AEL2bf 8 ne aial T 103k G0 Uher BuEE 4 154 o “bhe tedical
iali | d. i t t th - t f I i
siallg acddda-cenaal e Al dde r & IGALIRNL of Spelor & analaslis,

accurate 1 nfornetion o € sugar® chain 5 ¢annot "be obtain
Then, the pr invention is to provide a nethod for preparing a
sanpl e whi ch enabl es the separation and purification of the sugar

chai n and/ orz{ hessiigarpslemad i ve £RErannapal ytkeakesambed oM tance
bi ol ogi cal sanple containing a sugar chain and/or a sugar derivative

by a si np&p0yes ad f ofpe@nEh @4l Bnakyd & €ahg Saibh esebhahnedghy thesSn and a
met hod. Furthernore, the present invention is to provide a nethod for
prepari ngnetisuparif ehpenacapyw isngasubabancley Wi icly itheusedstantes well.
af orenenti oned nethod for preparing a sanple, a nononmer 15 which can

be udéd for Rafeerpr epacanénn nist hodfeandt aopal yrierb lolstediimed Bymphlet No.
pol yneri zing this nononmer. Further, the present invention is to

provi de tHL4/SS5GFBt he af orenentioned method for preparing a sanple.

[ 0010] 20The present invention provides: (1) a method for

preparing a sanple in which a substance A containing a hydrazide

group is i nd/ or a sugar derivative via
hydrazonéﬁﬁ%ﬂﬁ%¥#§%%ﬁiﬁ&§£Hﬁgﬁgﬁﬁg) azi de group of the substance A
and t he red%ﬁhﬁ%]end of the sugar chain 25 and/or the sugar
derivative; (2) the nmethod for preparing a sanple as set forth in

(1), 15n whi Cngr the %%Q?S,t @Hcgae‘ehgcb!ﬁggﬁeﬁt nP,', eEB[eerHé?é. rﬂé@l described an

chr onophor e
example using an acid treatment employing trifluocrcacetic acid,

acldic resin or the like in order to release (excise) the sugar
chain captured by using a sugar chain-capturing substance from the
sugar chain-capturing substance. 7o expose the sugar chain under
20 such severe conditicons may cause degeneration of the sugar chain
such as separation of a sialic acid residue having a property of
being bonded to a terminal end of the sugar chain that is taken
out from a biological sample and a property of being easily
separated under acidic conditions. So, it has been demanded that
25 excision of the sugar chain 1is carried out under much milder
conditions. Incidentally, the existence of the sialic acid to be

bonded to the sugar chain and the binding site are related to



5 fl uorophore; (3) the nethod for preparing a sanple as set forth
in (1), in which the substance A is a substance selected fromthe
foll ow ng substances or a salt thereof,

5(subst anceA) : 5- Di net hyl anm nonapht hal ené- 1- sul f onyl hydrazi ne

(Dansyl hydrazi ne); 2-hydrazi nopyridine; 9-fluorenyl nethyl carbazate
(Fnoc hydrazi ne); benzyl hydrazine; 4,

4-di f | uordo-dakedi et hydy Lsdmrasdafat diazess bepdadenere@rid@E o thecsugar
acid, hydrazide; 10

2- ( 6, 8- didHaiay -7 ahpdiery- Annehaypevimat i $)scetohydreaziigéic acid. When
7-di et hyl am nocoumari n- 3- car boxyl i c acid, hydrazide ;DCI}D;

phenyl hy @& fePariNgpht Ral ehehtet 7yt arf dePaxrahrdl &% hbBeRZBrEragruent
bi oti n hydrazi de; and pheny| acetic hydrazi de; . (4) the method for |
prepari ngs%%é?ﬁyﬁ%reasa’g%%y BT ¢ haFﬁu(ixL‘}? FREIPSTRALER Ofe Wifbstadre Ahain
contaLns a nn%g%y cg&sLsting of at |east one of an arginine residue,

a trybtoﬁﬁ%ﬂm?e IO 24 5fenyl al ani ne residue, a tyrosine residue, a
cysteine re b %%]and a derivative thereof; (5) the nmethod for
preparing a sanple as set forth in (4), in 20 which the substance A

S a coMpoutRRav fig i SCt HienPloh NG L0l 10N g LORIM da (D pEO0AH ng

[ Chem cal Formula 1] (Formula 1) 6 000 IIITH
NH2  CH2 g@al%@e%idﬂ"e%ykby%e separation and purification of the sugar

chain and/or the sugar derivative for an analytical sample from

10 a biological sample containing a sugar chain and/or a sugar
derivetive by a simple cperation, and an analytical sample obtained
by this method. Furthermore, the present invention is to provide
a method for preparing a sugar chain-capturing substance which is
used in the aforementioned method for preparing a sample, a monomer

15 which can be used for the preparation methoed, and a polymer obtained
by polymerizing this monomer. Further, the present invention is
to provide the use of the aforementioned method for preparing a
sample.

[0010]

20 The present invention provides:

(1) a method for preparing a sample in which a substance A
containing a hydrazide group is bonded to a sugar chain and/or a
sugar derivative via hydrazone formation between the hydrazide
group of the substance A and the reducing end of the sugar chain

25 and/or the sugar derivative;
(2) the method for preparing a sample as set forth in (1), in

which the substance A includes a moiety containing chromophore or




[0012] wherein, in the fornula, R represents -CH3 or -CD3; (6)

the nethod for preparing a sanple as set forth in (1), in 5 which the

substance A has a structure of the following fornmula (2), [0013]

[ Chemical Formula 2] (Formula 2) NH O HIl CN ?HC NHNH2 Il i2 0| SH

10[ 0014] wherein, in the fornula, R represents any of H, -000H3 or

-00003; (7) the method for preparing a sanple as set forth in (1), in

whi ch t hef budistranee=/A is represented by the following fornula (3),

[0015] 15[ Chemical Fornula 3] (Formula 3) 7 (Carrie -R NHNH2 [0016]

wherein, in tHe ther matdoct Kercareperingpeesenpseaaposgheforth in (1), in
which the substance A is a substance selected from the following
substances or a salt thereof,

5 {substance Ay 5-Dimethylaminonaphthalene-l-sulfonyl
hydrazine (Dansylhydrazine) ; 2-hydrazinopyridine;
9-fluorenyimethyl carbazate (Fmoc hydrazine); benzylhydrazine; 4,
4-difluoro-5,7-dimethyl-4-bora-3a,4a~diaza-s-indacene-3-propio
noc acid, hydrazide;

10 2-(6,8-difluoro-7-hydroxy-4-methylcoumarin)acetohydrazide;
7-diethylaminocoumarin=~3-carboxylic acid, hydrazide (DCCH) ;
phenylhydrazine; l-Naphthaleneacethydrazide; 2-hydrazinobenzoic
acid; biotin hydrazide; and phenylacetic hydrazide;

{4) the method for preparing a sample as set forth in (1), in

15 which the substance A contains a moiety consisting of at least one
of an arginine residue, a tryptophan residue, a phenylalanine
residue, a tyrosine residue, a cysteine residue and a derivative
thereof;

(5) the method for preparing a sample as set forth in (4), in
20 which the substance A is a compound having a structure of the
following formula (1),
[0011]

[Chemical Formuia 1]

(Formula 1)



matri x; and R represents a hydrocarbon chain haying 1 to 20 carbon 5
atons which may be interrupted wwth -0-, -S-, -NH, -CO or -CONH;
(8) the nethod for preparing a sanple as set forth in (7), in which
t he substance A has a crosslinked polynmeér structure represented by
the following fornula (4), [0017] 10[ Chem cal Formula 4] (Formula 4)

RR\ HIC  /NHHN R4 \H2 CC
0
¥ (I)l H 9 H
R—C—-NH—(IDH-—CmN“CI)H—C—N—NHg
CH, GH
GH
7 CHa
HN NH
|
C=NH
NH,
[0012]

wherein, in the formula, R represents ~CH; or =-CDa;

(6) the method for preparing a sample as set forth in (1), in
5 which the substance A has a structure of the following formula (2},

[0013]

[Chemical Formula 2]

{Formula 2)

R
\
NH

10 [0014]
wherein, in the formula, R represents any of H, -COCHs; or -COCDs3;
(7) the method for preparing a sample as set forth in (1), in
which the substance A is represented by the following formula (3),
[0015]
15 [Chemical Formula 3]

(Formula 3)



R2 \H2 CC

10

15

20

{Carrier) — R — NHNH2

[001e6]

wherein, in the formula, the carrier represents a polymer
matrix; and R represents a hydrocarbon chain having 1 to 20 carbon
atoms which may be interrupted with -0-, -8-, -NH-, -CO- or —-CONH-;

(8) the method for preparing a sample as set forth in (7), in

which the substance A has a crosslinked polymer structure

represented by the following formula (4),
[0017]
[Chemical Formula 4]

(Formula 4)

Rg Rd-
\ M N H
““———ifﬁmc /f——c
R4 Ry
\ Ho
;%4 C cC
HaN R{
| am m _1n
[0018]

wherein, in the formula, R; and R; represent a hydrocarbon chain
having 1 to 20 carbon atoms which may be interrupted with -0-, -S-,
-NH-, -CC- or -CONH~; Rz, Ry and Rs represent H, CHs or a hydrocarbon
chain having 2 to 5 carbon atoms; and m and n represent the number
of moncmer units;

{9) the method for preparing a sample as set forth in (7), in
which the structure

substance A has a crosslinked polymer



R5

10

represented by the following formula (5),
[C019]
[Chemical Formula 5]

(Formula 5)

HaC H,C
\ H N\ H
e GG c—c ——
O o
NH 0
HoC HaC,
CH, CH,
S S
CH2 Cc=0
HaC / H,
o C
HoC, \
CHz CHs
HN
=0 L ]
HaC n
FHz
o=¢
NH
HoN
M
[0020]

wherein, in the formula, m and n represent the number of moncmer

units;

(10) the method for preparing a sample as set forth in any
one ¢f (7) to (9), in which the substance A is a polymer particle
having an average particle diameter of equal to or more than 0.1
and equal to or less than 500 um;

1i) the methed for preparing a sample as set forth in any one of

(7) to (10), in which the substance A is a polymer particle having



[0018] wherein, in the fornmula, RL and R2 represent a hydrocarbon
chain 15 having 1 to 20 carbon atons which nmay be interrupted with

-0-, -S,

-NH, -CO or -CONH-; R2, R4 and R5 represent H CH3 or a

hydrocarbon chain haying 2 to 5 carbon & onms; and mand n represent

t he nunber of nonomer units; (9) the nethod for preparing a
sanple as set forth in (7), in 20 which the substance A has a

crossl i nkedypdtamete siragt wie a 8lmepredsert ed mptt Hesfsoltlhew Ad Of ormail aer
(5), [00119] [ Chem cal Fornmula 5] (Formula 5) H3C \ 2 CC

10

15

20

25

mng;

(12) the method for preparing a sample as set forth in any one
of (7) to (10), in which the substance A is a polymer particle having
a hydrazide group of a dry weight of not less than 0.5 umol per
1 mg;

(13) the method for preparing a sample as set forth in any one
of {7) te (12}, in which the substance A is stable at the pH of
3 to 8;

(14) the method for preparing a sample as set forth in any one
of {7) to (12), in which the substance A is stable under pressure
of at least not more than 1 MPa:;

(15) the method for preparing a sample as set forth in (7), in
which the carrier in the above formula (3) is a substance to be
directly bonded to a solid phase substrate or a surface of the solid
phase substrate;

(16) a method for preparing a sample which involves the sugar
chain capture step including binding a substance A to a sugar chain
and/or a sugar derivative according to the method for preparing
a sample as set forth in any one of (1} to (15), and

the sugar chain release step including the action of a substance
B containing an amincoxy group or a hydrazide group on a complex
of the substance A and the sugar chain and/or the sugar derivative,
captured in the sugar chain capture step and binding the sugar chain
and/or the sugar derivative while cut off from the substance A to
the substance B in accordance with the hydrazone-oxime exchange

reaction or the hydrazone-hydrazone exchange reaction occurred



H20 CH2 \C=0 /| H2 C C\CH3 [0020] wherein, in the forrmula, m
and n represent the nunber of nononer units; (10) the nethod for
preparing a sanple as set forth in any 10 one of (7) to (9), in which
the substance A is a polyner particle hHving an average particle

di anmeter of equal to or nore than 0.1 and equal to or |ess than 500

pm 11) the nethod for preparing a sanple as set forth in any one of
(7) to (I@tweem whieckotipa esubstianae Aubstanpel gper particle having 9
a hydrazide group of a dry weight of not |less than 100 nnol per 1 ngy;
(12) the net(lidd fbe prigpad ifng prespapiegas saiplforthseh Zowtlone (16)ofin
(7) to (10), in which the substance A is a polymer particle having 5

a hydr azivdé cgr 60p bt airge veilgiet ude snatme sty tdwt a0.r8 neneh rpapplony; or
(13) the nethod for preparing a sanple as set forth in any one of (7)
to (12), SlMOKRPER Ehe substance A is stable at the pH of 3 to 8;

10(14) the hod for preparing a sanple as set forth in any one_of

(7) td (12) mﬁ WAP TP 1A SG5SPARBRT ALP o STl 6 GRdEFT prasStri® ot oar in
| east not .more than MPa.; .15)_the nethod fo epard.n sanpl e
ne et TSR ) S H AT ENBL e e v er CFCE heouBOyEar P 1) B o
a substa - 1 [ t i : trat :
surface ggﬁfﬁgtggﬁigﬁgﬁggg Eé%ggﬂgﬁg;EBb@t%@g?gagﬁgﬁﬁbﬁﬁ %feﬁrg%gé?%hde
a_sanpl e whieho L nivigd V&S| TRE RH98bsEARLRsCAREHE n SHER A REWAIRY group or
bi ndi ng a substance A to a sugar chain and/or a sugar derlvatlvg
accordi ng @1the nmethod for preparing

10 (substances containing a hydrazide group)
5-Dimethylaminonaphthalene-l-sulfonyl hydrazine
(Dansylhydrazine); 2-hydrazinopyridine; 9-fluorenylmethyl
carbazate (Fmoc hydrazine) : benzylhydrazine; 4,

4-difluorc-5, 7-dimethyl-4-bora-3a, da~diaza-s-indacene-3-propio
15 noc acid, hydrazide;
2-{6,8-difluvoro-7-hydroxy-4-methylcoumarin)acetohydrazide;
7-diethylaminocoumarin-3-~carboxylic acid, hydrazide (DCCH;} ;
phenylhydrazine; 1-Naphthaleneacethydrazide; 2-hydrazinobenzoic
acid; and phenylacetic hydrazide; or
20 (substances containing an aminooxy group)
O-benzylhydroxylamine; O-phenylhydroxylamine;
0-(2,3,4,5, 6-pentafluocrobenzyl)hydroxylamine;
O~ (4-nitrobenzyl)hydroxylamine; 2—amincoxypyridine;
2-aminooxymethylpyridine; 4-[ (aminooxyacetyl)aminoc]benzoic acid
25 methyl ester; 4~ (aminooxyacetyl}amino]lbenzoic acid ethyl ester;
and 4-[ (aminocoxyacetyl)amino]benzoic acid n-butyl ester;

(19} the method for preparing a sample as set forth in (16}, in




20 a sanple as set forth in any one of (1) to (15), and t he sugar
chain rel ease step including the action of a substance B cont ai ni ng

an am nooxy group or a hydrazide group on a conplex of the substance

A and the sugar chain and/or the sugar dérivative, captured in the
sugar chain capture step and binding the sugar chain 25 and/or the
sugar derivative while cut off fromthe substance A to the substance

B i n accoridbricehs shbshenhgds azorieriord pemexehange sieacitriconfoat theast one
hydr azone- hydrazone exchange reacti on occurred 10 between the

conpl ex and &heasdbstancacBidue, (A 7jrymecpahodesbdupr epamhggydalanine
sanple as set forth in (16), in which the substance B includes a .
noi ety comME ey THYEREHRGT &S68 IPPuoRophdFRING (UBI 14 HR R Hodlefrdvative
preparing .a sanple as set forth in (16), in which the substance B is

a subst anc&’Seét’ect ed fromthe group consisting of the follow ng

subst ances contal gng. g, Lozl de araup or Sl Lol QUNg SURSLATGES ,

containing a

10( subst aLnj razi_degqr :
5D et by e O F el SHae T ST S T 45T ASPEOSRETRRyAY s dpioning
2- hydr azimnopyidi ng; 9-f 1 uorenyl met hyl carbazat e( Fnochydr azi ne) ;
benzyl hydr azi ne; 4,

4-di f | uor o- 5,06-dijmet hyl- 4- bor a- 3a, 4a- di aza-s-i ndacene-3-propi o 15
nocaci d, hydr azi de;

2- (6, 8-di f | yahemi-ddrexynd-anet]hyl coumari n) acet ohydr azi de;

7-di et hyl am nocoumari n- 3- car boxylic acid, hydrazi de (DCCH);

phenyilbhydr azliflmesmull-eNapht hal eneacet hydr azi de; 2- hydr azi nobenzoi ¢ aci d;
and phenyl acetic h dEazide; (o] o

20( subst anc 0 Lé%nj 1am, NEOo: oup) -0-benzyl hydr oxyl am ne;
O-phenylhydﬁ%@y anlng?g@??g%3EZg%§§éggthf uor obenzyl ) hydr oxyl am ne;
0- (4-ni trobenzyl ) hydr oxyl apiine; 2- nooxypyri di ne;

2- am nooxynet hyl pyri di ne; A-[ (ani fblexyacetyl)am no] benzoi ¢ acid 25

nmet hyl ester; 4-[(aninoo«§éo- % ) &hzno] benzoic acid ethyl ester; and

4-[ (am nooxyacet yl ) am ndfhben c agid n-butyl ester; (19) the nmethod
for preparing a sanple as set” forghn (16), in
NH,
[0022]

wherein, in the structural formula, R represents -CH;z or -CDj;
{(21) the method for preparing a sample as set forth in (16}, in
15 which the substance B is a solid phase carrier;

(22) the method for preparing a sample as set forth in (21), in
which the substance B is a solid phase carrier containing an
aminooxy group;

(23) the methed for preparing a sample as set forth in (22), in

20 which the substance B is represented by the following formula (12),

[0023]

[Chemical Formula 7]

(Formula 12)



11 which the substance B contains a noiety consisting of at
of an argini ne residue,
resi due,
t her eof ;
in which the substance B has a structure represented by the

(16),

following formula (7),

| east one
a tryptophan residue, a phenyl al ani ne

a tyrosine residue, a cysteine residue and a derivative
5(20) the nethod for preparingi?a sanple as set forth in

[0021] [Chem cal Fornula 6] 10(Forrmula 7) H2 H

00 9ii H H2N-0-C-0-NH-CH-C-N—CH—C—O R CH2 yH2 CH2 NH ?NH NH2
[0022] wher ei(iGaimr i be ptrufRueal () ? R represents -CH3 or -CDB3;
(21) the nethod for preparing a sanple a¥set forth in (16), in 15

whi ch the substance B is a solid phase carrier;
for preparlqgog4§anple as set forth in (21),
is a solid phase'carrier containing an aninooxy group;

(22) the nethod
in which the substance B
(23) the

met hod for preparhng i seRPl ecamusst fofd hehpr{22) re @eg@n‘f‘}’@' G bHEymer

substance B is represented by the fol

| owi ng formula (12)

[ Chem cahakefimil and]R represents a hydrocarbon chain having 1 to 20 carbon

5

10

15

20

atoms which may be interrupted with -0-, -8-, -NH-, -CO- or —CONH-;
(24) the method for preparing a sample as set forth in (23), in

which the substance B is a polymer particle having a structure

represented by the folliowing formula (8),

[0025]

[Chemical Formula 8]

(Formula 8)

Rs Ry
Yy Ha \  Ha
c—C C—C
R{ R{
\ \ Ha
7 7
HZN R5
o —m — —n

{00261

wherein, in the formula, R; and R; represent a hydrccarbon chain
having 1 to 20 carbon atoms which may be interrupted with -0-, -S-,
~-NH-, -CO- or -CONH-; R3, Rs and Rs represent H, CH; or a hydrccarben
chain having 2 to 5 carbeon atoms; and m and n represent the number
of monomer units;

(25} the method for preparing a sample as set forth in (23}, in

which the substance B is a polymer particle having a structure



(Formul a 12)
the carrier

12 (Carrier) R ONIH2 [0024] wherein, in the formula,
represents a polymer matrix; and R represents a

hydr ocarbon chain having 1 to 20 carbon 5 atons which nay be

interrupted with -0-,
for preparing a sanple as set forth in (23),

-S-, -NH, -CO oF3-CONH; (24) the nethod

in which the substance B

Is a polyner particle having a structure represented by the foll ow ng
formul a (B8¢pr¢dHE26¢d 10§ Chesn Tal 1Ldormul 2oBlu)ldFordul a 8)

10

[0027]
[Chemical Formula 2]

(Formula 9)

HsC HqC
\  H, \ Hy
— c—C c—c -—
Tl
NH Jo
H,C, HoG,
CH, CH,
o S
AY AY
CH, - C=0
H.C
b / Ho
/ C C
HoC \
CHa CH,
HN
/C =0 J— —
HoC, n
Jo
HoN
L I
[0028]

wherein, in the formula, m and n represent the number of monomer
units;

(26) the method for preparing a sample as set forth in (21), in
which the solid phase carrier is a substance to be directly bonded
to & solid phase substrate or a surface of the solid phase
substrate;

(27) the method for preparing a sample as set forth in any one
of {16) to

(25), in which the hydrazone-oxime exchange reaction



R3 \ H2 CC H2N R4 \H2 CC

14

or the hydrazone-hydrazone exchange reaction is carried out at
least one or more times after the completion of the sugar chain
release step;
(28) a method for preparing a sample in which a hydrazone bond
5 1s dissociated and a sugar chain and/or a sugar derivative is
released by treating a substance A having a structure represented
by the following formula (3), {4) or (53) under acidic conditions
to which the sugar chain and/or the sugar derivative is bonded,
[0029]
10 [Chemical Formula 10]

{(Formula 3)

{(Carrier) — R~ NHNH 5

f0030]
wherein, in the formula, the carrier represents a polymer
15 matrix; and R represents a hydrocarbon chain having 1 to 20 carbon
atoms which may be interrupted with -0-, -5-, -NH-, -CO- or —-CONH-,
[0031]
[Chemical Formula 11]

{Formula 4)

Rs R,
\ H \_ Hg
Cc—C CcC—C
J /
\NH \c i
m n

20 — = — —



15

[0032]

wherein, in the formula, R; and R; represent a hydrocarbon chain
having 1 teo 20 carbon atoms which may be interrupted with -0-, -S-,
-NH-, -CO- or ~CONH-; R3, Ry and Rs represent H, CHs or a hydrocarbon

5 chain having 2 to 5 carbon atoms; and m and n represent the number

of monomer units,

[0033]

[Chemical Formula 12]

(Formula 5)

H,C H.C
Hz \ HZ
——C—C C—C 1+
0 o)
NH jo
HaC HaC,
CH; CHy
q‘ C{
,CH2 C=0
HaC, / H,
o c—cC
PbeH \
HN: 2 CH,
c=0 | | o,
HoC,
CH,
0=C
NH
HoN
10 m
[0034]

wherein, in the formula, m and n represent the number of monomer
units;

(29) the method for preparing a sample as set forth in (28), in



[0026] wherein, in the fornula, RL and R2 represent a hydrocarbon

chain 15 having 1 to 20 carbon atons which nmay be interrupted with

-0-, -S, -NH, -CO or -CONH; R3/ R4 and R5 represent H CH3 or a
hydr ocarbon chain having 2 to 5 carbon & ons; and m and n represent

t he nunber of nonomer units; (25) the nethod for preparing

a sanple as set forth in (23), in 20 which the substance Bis a

pol ymer paridiclechavedgmanst nH@kur€cidic conditions is carried ocut using

a trifluorcacetic acid solution of 0.01 to 10 volume percentage;
(30) the method for preparing a sample as set forth in (29), in
which the treatment under acidic conditions is carried out using
5 a trifluorcacetic acid solution of 0.01 to 1 volume percentage at
25 to 80 degree centigrade for 5 to 60 minutes;
(31) an analytical sample prepared by the method for preparing
a sample as set forth in any one of (1) to (30);
(32) a method for preparing a substance A represented by the
10 following formula (3), in which a polymer particle containing
carboxylic acid ester is obtained by polymerizing a raw material
containing a carboxylic acid ester monomer having a polymerizable
group in the presence of a crosslinking agent, and then the polymer
particle containing carboxylic acid ester is treated with a
15 hydrazine solution of a concentration ¢f nct less than 10 volume
percentage,
[0035]
[Chemical Formula 13]

{Formula 3)

{Carrier} — R —NHNH 5

20
[0036]
wherein, in the formula, the carrier représents a polymer
matrix; and R represents a hydrocarbon chain having 1 to 20 carbon
atoms which may be interrupted with -0-, -$-, -NH-, -CO- cor -CONH-;
25 (33) the method for preparing a substance A as set forth in (32),

in which the carboxylic acid ester monomer is carboxylic acid



13 represented by the following fornula (9), [0027] [Chem cal Formula

9] (Formula 9) H3C \ 2 CCO0 H2Q CH2 /I C2=0 HC C\CH3 5
[ 0028] wherein, in the formula, mand n represent the nunber of
nononer units; (26) the nethod for p¥eparing a sanple as set

forth in (21), in 10 which the solid phase carrier is a substance to

be directly bonded to a solid phase substrate or a surface of the

sol i d phasetisybstsiat:e; (27) the nmethod for preparing a sanple as
set forth in any one of (16) to (25), in which the hydrazone-oxine
exchange reaGiilor mehouert hevhydrazdrediydreazrepecerohargey rigactficdd ows.ng
carried out at least one or nore tinmes after the conpletion of the
sugar chaidrieleasd st ep;

[0037]
5 [Chemical Formula 14]

(Formula 10}

R, O

R’ o

(0038]
wherein, in the formula, R; represents a hydrocarbon chain
10 having 1 to 20 carbon atoms which may be interrupted with -0-, -S-,
-NH-, -CO- or -CONH~; and R; represents H, CH; or a hydrocarbon chain
having 2 to 5 carbon atoms;
(35) a polymer obtained by polymerizing the monomer as set forth
in (34);
15 (36) a monomer having a structure represented by the following
formula (11},
[0C39]
[Chemical Formula 15]

(Formula 11)

O
P P .
Orv/'\o/v\/\g \/\\ﬂ/\
20

[0040]



(28) a nethod for preparing a sanple in which a hydrazone bond 5 is

di ssoci ated and a sugar chain and/or a sugar derivative is rel eased

by treating a substance A having a structure represented by the
following formula (3), (4) or (5) underlacidic conditions to which

t he sugar chain and/or the sugar derivative is bonded, [0029]

10[ Chem cal Formula 10] (Formula 3) (Carrier) R NHNH2 [ 0030]

wherein, in {36 &golthir bbeacaediy pbepmesent sgac ipohyienetSa stk Korth

and R represents a hydrocarbon chain having 1 to 20 carbon atons
whi ch mayirbe(3ait;errupted with -0-, -S-, -NH, -CO or -CONH, [0031]
[ Chem cal Fornula 11] (Fornula 4) R3
(38) a monomer having a structure represented by the following
formula (13},
5 100417
[Chemical Formula 16]

{Formula 13}

R>

P W

6 H

[0042]

10 wherein, in the formula, R; represents H, CH; or a hydrocarbon
chain having 2 to 5 carbon atoms; Rg represents a hydrocarbon chain
having 1 to 20 carbon atoms which may be interrupted with -0-, ~S-,
=NH-, -CO- or -CONH-; and [P] represents a protective group:;

(39) a polymer obtained by polymerizing the monomer as set forth

15 in (38);

(40} the polymer as set forth in (39), obtained by subjecting
the protective group [P] of the formula (13) to deprctection by
the acid treatment;

(41) a monomer having a structure represented by the following

20 formula (14},

[0043]

[Chemical Formula 17]

{Formula 14)



\' H2 CC

10

15

20

/ NH H2N R4 \H2 CC

i9

@) O
N o) H )k )(
O @)

[0044]
(42) a polymer obtained by polymerizing the monomer as set forth
in (41);

(43) a polymer obtained by subjecting a t-butoxycarbonyl group

of the polymer as set forth in (42) to deprotection by the acid
Lreatment;
(44} a method for preparing a substance A represented by the

following formula (4), in which a polymer particle containing
carboxylic acid ester is obtained by polymerizing a monomer having
(10)

a structure of the following formula in the presence of a

crosslinking agent, and then the polymer particle containing
carboxylic acid ester is treated with a hydrazine solution of a
concentration of not less than 10 volume percentage,

[0045]

[Chemical Formula 18]

(Formula 4)

Rs R4
\ H N H
;}—C /?—*

Ry Ry
>NH \o &

HzN R{

L dm L _in
i004¢6]

wherein, in the formula, R; and R; represent a hydrocarbon chain



5

10

15

20

20

having 1 to 20 carbon atoms which may be interrupted with -0-, -S5-,
-NH-, -CO- or -CONH-; R3, R, and Rs represent H, CH; or a hydrocarbon
chain having 2 to 5 carbon atoms; and m and n represent the number
of monomer units,

[0047]

[Chemical Formula 19]

{Formula 10)

R, O

R’ o~

[0048]

wherein, in the formula, R; represents a hydrocarbon chain
having 1 to 20 carbon atoms which may be interrupted with -O-, -5-,
-NH-, -CO— or -CONH~-; and R; represents H, CH; or & hydrocarbon chain
having 2 to 5 carbon atoms;

(45) a method for preparing a substance A represented by the
following formula (5), in which a polymer particle containing
carboxylic acid ester is obtained by polymerizing a moncmer having
a structure of the following formula (11) in the presence of a
crosslinking agent, and then the polymer particle containing
carboxylic acid ester is treated with a hydrazine solution of a
concentration of not less than 10 volume percentage,

[0049]

[Chemical Formula 20]

(Formula 5)



15 [0032] wherein, in the fornula, RL and R2 represent a

hydr ocar bon chain haying 1 to 20 carbon atons which may be
interrupted with -0-, -S-, -NH, -CO or -CONH-; R3, R4 and RS
represent H, CH3 or a hydrocarbon 5 chakh haying 2 to 5 carbon atons;
and mand n represent the nunber of nonomer units, [0033] [ Chem cal
Formul a 12] (Formul a 5) H3CH3C

HaC HaC
\ M \  H
—_ - c—C ——
o) o=<
INH /O
HaC H,C,
CH, CH-
/! /
O\ O\
CHQ CcC=0
HQC\ / H-')
° c—c¢’
HoC \
Chz CHs
HN
IC :O I —
H,C n
CHy
0=¢
NH
HaN
m
[0050]

wherein, in the formula, m and n represent the number of moncmer
units,
5 [0051]
[Chemical Formula 21}

(Formula 11)

O
i >
= Ne ™ O/\\,/O\\//\ N VY‘O\
H
O O

[0052]
10 (46} amethod of applying a solid phase carrier onto which a sugar

chain and/or a sugar derivative obtained by subjecting a mixture



\ H2\ H2 cccc /NH1I0 H2CcH2C, CH2CH2 C( ,CH2b=0 H2ZR/ H2 ¢ C H2Q\C
pH2H3 HN ' 2=0 H2R pH2 0=C NH H2N [ 0034] wherein, in the
formula, mand n represent the nunber of nononer units;

10

15

20

25

22

or a specific fraction from the mixture to the isolation and
purificetion is immobilized as a carrier for collecting a substance
having a bonding property or affinity to the sugar chain and/or
the sugar derivative;

{47) a method for preparing a sugar chain micrecarray, in which
a sugar chain and/or a sugar derivative is immobilized onto a
surface of a solid phase substrate composed of a solid phase carrier
including a substance B having a structure represented by the
following formula {3) or (12} according to the foilowing steps (1)
to (4),

{step 1} a step of purifying and/or isolating the sugar chain
and/or the sugar derivative by a specific separation means by
binding the sugar chain and/ocr the sugar derivative to a compound
containing a soluble hydrazide group,

(step 2) a step of dispensing drops of a solution of the compound
obtained in the step (1) in a row onto the solid phase substrate,

(step 3) a step of proceeding a reaction of exchanging a sugar
chain-substance A bond with a solid phase substrate-sugar chain
bond by incubating the solid phase substrate after the completion
of dispensing drops under prescribed conditions, and immobilizing
the sugar chain and/or the sugar derivative onto the solid phase
substrate, and

(step 4) a step of washing and removing the unreacted substance
on the solid phase substrate,

[0053]

[Chemical Formula 22]

{Formula 3)



(29) the nethod for preparing a sanple as set forth in (28), in 16
whi ch the treatnent under acidic conditions is carried out using a
trifluoroacetic acid solution of 0.01 to 10 vol une percent age;

(30) the nethod for preparing a sanple @8 set forth in (29), in which
the treatnent under acidic conditions is carried out using 5 a
trifluoroacetic acid solution of 0.01 to 1 volunme percentage at 25 to

80 degree cengigr 0 (31) an anal yti cal
sanpl e preparé%%blf/]g?#laet hﬁ for%ﬁﬁ@ a sanple as set forth in
any one of (1) to (30); (32) a nethod for preparing a substance
A represented by the 10 followng fornmula (3), in which a polyner

particle cont@gying carboxylic acid ester is obtained by polynerizing
a raw material containing a carboxylic acid ester nononer having a

pol yneri zablighgfeoup i int R@epresence of tBe Crasshibrking aganiss agd ptoh%er
t he polyner particle containing car boxyl ic acid ester is treated with

a 15 hydrmezi miex Sahdt Rorepfe Setoneent;dabcanboh «odih ess itrhan 46 2Plcdr®on
per centage, [0035] [Chem cal Formula 13] (Fornmula 3) (carrier) -R

- NHNH52 20-¢n038Jich mawher ehherirnpthéd Wiormuloa, tHe, catH-,erChepres€oiis -,
a polymer matrix; and R represents a hydrocarbon chain having 1 to 20
carbon at onsl GAHixdh may be interrupted with -0-, -S-, -NH, -CO or
-CONH-; 25(33) the nethod for preparl ng a substance A as set forth in
(32), in whildhamieadatise@alioc 223i d ester monomer is carboxylic acid

17 nmethyl ester; (2(4 a nononer having a structure represented by

the fol | owi ng FOMhd 4410), [0037]
(Carrier) — R — OMNH,

10 [0056]

wherein, in the formula, the carrier represents a polymer
matrix; and R represents a hydrocarbon chain having 1 to 20 carbon
atoms which may be interrupted with -0-, -$-, -NH-, -CO- or -CONH-;

(48) a sugar chain microarray produced by the method as set forth

15 in (47});

(49) a system for searching a sugar-binding substance for
specifically binding to or adsorbing the immobilized sugar chain
and/or the immobilized sugar derivative by bringing a solution
containing a specimen into contact with a surface of the sugar chain

20 mircocarray as set forth in (48), incubating and washing under
prescribed conditions, and then detecting the sugar-binding
substance collected at the sugar chain and/or the sugar derivative
of a drop-dispensed portion on the solid phase substrate;

(50) a system for evaluating the recognition specificity of a

26 binding protein by bringing a solution containing a specimen into



5[ Chem cal Fornula 14] (Formula 10) R20 [0038] wherein, in the

formula, Rl represents a hydrocarbon chain 10 having 1 to 20 carbon
atons which may be interrupted with -0-, -S-, -NH, -CO or -CONH;

and R2 represents H, CH3 or a hydrocarbon chain having 2 to 5 carbon

at ons; (35) a polymer obtained by polynerizing the nononer as set
forth in (34); 15(36) a nononer having a structure represented by the
fol | ow ngdraraad &ithl), s 0639 dChen sabaroshal @ dSlcddfaraplaz 3 Borth

NN O [0040] 18 (37) a polynmer obtained by polynerizing the
nononer as gé8)f octhlieat {13H)g sugar(B8)danguonaiterirhdvi tige ssysddiuciruee the
represented by the followng forrmula (13), 5[0041] [Chem cal Fornul a
16] (For migeri8halR@Hnd/or the sugar derivative of a drop-dispersed region
on the solid phase substrate, and guantitatively analyzing the
5 collected amount by a prescribed quantifying means;
(51) a methed for preparing sugar chain affinity beads, in which
a sugar chain and/or a sugar derivative is immobilized onto a
surface of the polymer composed of a solid phase carrier inciuding
a substance B having a structure represented by the following
10 formula (3) or (12),
[0057]

[Chemical Formula 24]

{Formula 3}

{Carrier} — R —NHNH n

15 [0058]
wherein, in the formula, the carrier represents a polymer
matrix; and R represents a hydrocarbon chain having 1 to 20 carbon
atoms which may be interrupted with ~0-, «5-, -NH-, =~CO-~ or ~CONH=-,
[0059]
20 [Chemical Formula 25]

(Formula 12)
(Carrier) — R —ONMH.,

[0060]
wherein, in the formula, the carrier represents a polymer

256 matrix; and R represents a hydrocarbon chain having 1 to 20 carbon



pporH [1:)] [0042] 10wherein, in the fornula, R2 represents H, CH3 or

a hydrocarbon chain having 2 to 5 carbon atons; R5 represents a

hydr ocarbon chain having 1 to 20 carbon atons which may be

interrupted with -0-, -S-, -NH, -CO O0FE>-CONH-; and [P] represents a
protective group; (39) a polynmer obtained by polynerizing

t he nononer as set forth 15in (38); (40) the polymer as set

forth in §B89)s Wbt med y istibjrecpiteg ¥heh prot,eeBiye-NH-oup CPP] o of-Qdhe - ;
formula (13) to deprotection by the acid treatnent; (41) a
mononer havi (el tSter nethre fepraseardddygughe ¢lotlnwifdg r20fobrata as set
(14), [0043] [Chem cal Formula 17] (Fornula 14) 19 [ 0044] ‘ _
(42) a pof9her igbtai hed byhaehyke? 299 ER8IATHYMR T adesergdbdarivmtive

(41); 5(43) a polyner obtained by subjecting a t-butoxycarbaonyl group
of the pot nHPIE%EiVJsJe%eq‘oferﬁquw( NaG% Yeprtt KRA1BIE Pt HG gccording

treat nent; (44). a met hod for, preparjng a substance A represented
by tthfo??oﬁ?%gf?%&?ﬁﬂﬁﬁ(éﬁ?p§n(ﬁkf@% gﬁpolyner particle containing

10 carboxylig?ﬁﬁkqje t%%e:ﬁ&%?%?%%?ii?%oggéﬁg?ri§$f§kf5%§}E%ngyég¥”éﬁéin

a structure e‘follo he™ presen

g;?;g;inkéﬁ@/@ﬂeeﬁe andathen Lihe AQky Pak é&ifi&OEE?EEEEQ?n means by

ylic acid ester s treated with hydrazi ne solution of a

concent r api i of tH! shigSs ERann 18nhy b B Pareent ageivibi 0848 a2 compound
containing a scluble hydrazide group,

10 (step 2) a step of immobilizing the sugar chain and/or the sugar
derivative onto the polymer particle by bringing the compound
obtained in the step (1} into contact with the polymer particle
and incubating under prescribed conditions for exchanging a sugar
chain~hydrazide group-containing compound bond with a sugar

15 chain-polymer particle bond, and

{(step 3) a step of washing and removing the unreacted substance
on the pclymer particle;

(53) sugar chain affinity beads prepared by the method as set
forth in (51) or (52); and

20 {54) a system for bringing a solution containing a specimen into
contact with the sugar chain affinity beads as set forth in (53),
incubating under prescribed conditions and washing, and then
isclating the captured sugar-binding substance.

[0061]
25 According to the present invention, a sugar chain and/or a sugar

derivative for an analytical sample is enabled to be separated and

purified from a biological sample containing the sugar chain and/or



[ Chem cal

Forrmula 18] (Formula 4) ril [0046] 20 having 1 to 20

carbon atons which may be interrupted with -0-, -S-, -NH, -CO or
-CONH; R3, R4 and R5 represent H, CH3 or a hydrocarbon chai n having
2 to 5 carbon atons; and mand n represént the nunber of nononer

units,

[ 0048]

10
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20

25

5 [0047] [Chem cal Formula 19] (Formul a 10) R 0

the sugar derivative by a simple operation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0062]

The above and other objects, features and advantages will be
apparent from the following detailed description of the preferred
embodiments in conjunction with the accompanying drawings.

[C063]

Fig. 1 illustrates a MALDI-TOF-MS chart of the reactant of a
sugar chain and 2-hydrazinopyridine. The horizontal axis
represents the molecular weight (m/z), while the vertical axis
represents the intensity. Furthermore, structures of the sugar
chain expected at a peak (a) in 2668.421 (=m/z), & peak (b) in
2978.005 (=m/z) and a peak (c) in 3263.785 are schematically
represented by e: galactose, B: N-acetylglucosamine, ©: mannose
and ¢: sialic acid.

Fig. 2 illustrates a MALDI-TOF-MS chart of the reactant of a
sugar chain and a substance A of the Example. The horizontal axis
represents the molecular weight (m/z), while the vertical axis
represents the intensity. Structures of the sugar chain expected
at each main peak are schematically represented by e: galactose,
B: N-acetylglucosamine, ©: mannose, 4: sialic acid and triangle
figure: fucose.

Fig. 3 is a graph illustrating a relationship between the pH and
the exchange efficiency of the exchange reaction in the sugar chain
release step of the Example. The horizontal axis represents the

pH, while the vertical axis represents the exchange efficiency.



10 wherein,in thefornmula, Rl represents a hydrocarbon chain having 1
to 20 carbon atons which may be interrupted with -0-, -S-, -NH, -CO
or -CONH; and R2 represents H, CH3or a hydrocarbon chain having 2 to
5 carbon atons; (45) a nethod for prepaking a substance A represented
by the 15 following formula (5), in which a polynmer particle

contai ning carboxylic acid ester is obtained by polynerizing a

nononer

Hetvé ngechestgaudingre cofiniehe of okinwi hg fodiakiaed 149 @ ,n thee exchange

presence of a crosslinking agent, and then the polyner particle

cont ai ni ngreorar bexyti coadidirestagre i 55t ipdiedtailt hsa dyydrlazi rechehgei doom
of a 20 concentration of not |ess than 10 vol une percentage, [0049]

[ Cheni calh¥Fofadmne 20p (ORditeul s 5)1nd2¢aH8EHIC \DH2RnHR Weecepohagp from
/| H2RH20 CH2\ CH2

10
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20

25

hydrazone fo hydrazone is indicated as M.

Fig. 4 illustrates a MALDI-TOF-MS chart of the reactant obtained
in the exchange reaction of Fig. 3. The horizontal axis represents
the molecular weight (m/z), while the vertical axis represents the
intensity. From the top of the chart, a functional group of the
beads is hydrazide when a releasing reagent is an aminooxy compound
(aoWR), a functional group of the beads is hydrazide when a
releasing reagent is a hydrazide compound (AcWRh), a functional
group of the beads is aminooxy when a releasing reagent is an
aminooxy compound (aoWR), and a functional group of the beads is
amincoxy, when a releasing reagent is a hydrazide compound (AcWRh)
respectively.

Fig. 5 iilustrates a MALDI-TOF-MS chart of the sugar chain
recovered in the method of (1) of Experimental Example 7 (B). The
horizontal axis represents the molecular weight (m/z}, while the
vertical axis represents the intensity. The top cof the chart
indicates control (serum sugar chain + 400 uM of internal standard),
the middle indicates a flow through sample ((beads and unreacted
sugar chain} + 400 uM of internal standard), and the bottom
indicates a sample (serum sugar chain captured by using beads
contalning a hydrazide group and then recovered by oxime exchange
+ 400 pM of internal standard). When the intensity of the sugar
chain subjected to quantitative analysis of control was taken as

100%, the flow through sample was 12% (88% bonded to beads), while



00 \pH2C=0 H20, / H2 )3 C C H2S\C , CH2H3 HN, 1 C=0 H2R PH2 0=-R NH H2N

[ 0050]
nonomner

wherein, in the formula, mand n represent the nunber of
units, 5[0051] [Chem cal Fornula 21] (Forrmula 11) [0052]

10(46) a nethod of applying a solid phags®e carrier onto which a sugar
chain and/or a sugar derivative obtained by subjecting a m xture

10

15

20

25

the sample was 56%.

Fig. & illustrates a MALDI-TOF-MS chart of the sugar chain
recovered in the method of (2) of Experimental Example 7(B). The
horizontal axis represents the molecular weight (m/z), while the
vertical axis represents the intensity. The chart indicates the
results when, from the top of the chart, 50 pl (dry weight 16.5
mg) cf Affi-Gel Hz, 100 pl (dry weight 33 mg) therecf, 150 pl (dry
welght 49.5 mg) thereof, and 2.5 mg of beads containing a hydrazide
group were used.

Fig. 7 illustrates a MALDI-TOF-MS chart of the sugar chain
recovered in the method of Experimental Example 8(1). The
horizontal axis represents the molecular weight (m/z), while the
vertical axis represents the intensity. The chart indicates the
results in cases of, from the top of the chart, before reactiocn,
after reaction with beads and without using beads (negative
control).

Fig. 8 is a graph illustrating the verification results of a
lectin capturing ability of Experimental Example 9(2). The
vertical axis indicates the absorbance at 450 nm. The lectin
concentration is I ug/ml, and the mole number of lectin immobilized
onto monosaccharide is 2.5 pmol/g {saturated amount).

Fig. 9 is a graph illustrating the verification results of a
lectin capturing ability of Experimental Example 10(2). The
horizontal axis represents the molecular weight (m/z), while the

vertical axis represents the intensity.

BEST MODE FOR CARRYING OUT THE INVENTION



22 or a specific fraction fromthe mxture to the isolation and
purification is imobilized as a carrier for collecting a substance
havi ng a bonding property or affinity to the sugar chain and/or the
sugar derivative; 5(47) a nethod for préparing a sugar chain

m croarray, in which a sugar chain and/or a sugar derivative is

i mmobi i zed onto a surface of a solid phase substrate conposed of a
solid phase [gargdier including a substance B having a structure
represented by the following formula (3) or (12) according to the

fol | ow ng stBpsdiljertt @ f( 4hig pres¢stepniynpict epi bf prurddsamidpeanthedow .
i sol ating the sugar chain and/or the sugar derivative by a specific
separ ati on rrEEs OBy of ndianpaiid ssughe kRS enandventilee suguides a method
derivative to a conpound contai ning a sol ubl e hydrazi de group,

15(step X°a RIS DI IpEATPAE FhopsCorTd ze6] div drindinthed cHpSLARCE A
obtaiged in the step (éé in a rowonto the solid phase substrate,
(step®3) PEEF G pf 0CEHEPAYIE 9ELLPI o of EXERANGITY %raé/acer 2 sugar
chai n- sub St anc i%eb%gg %,/}VI t haaosol%d rghtase ubst r at g-sullgar chain bond £
by i ncubaling the sorrd pRABECRTLSTT A & At Cor e EORpl 61T oh 20 BrOWP ©
di spensi I rp. i adi.t Lons i il zi t

Sugar charis ST SR B e F oAl STt RS SR rhEL rkd)r che
substrat egu AN gerif=ti&R 4) a step of washing and renoving the
unreact ed substance on the solid phase substrate, 25[0053] [ Chemi cal
Formul a 22] fdfémsmula 3) 23 (carrier) -R-NHNH2 [ 0054] wherein, in the
formula, the carrier represents a polyner matri x; and R represents a
hydr aoar bon Ttleasnbbarhog A domt20 rEdigoanh pd 8 o1de WHGip MBydben the method
interrupted with -0-, -S-, -NH, -CO or -CONH, [0055] [Chem cal
Formul a Z3r (Rersuliagl2) séGaliei eép) ONEHIparticularly limited as long as it

contains a hydrazide group (-NHNH-) at the end part. This hydrazide
group is reacted with an aldehyde group for forming a specific and
stable bonding in an equilibrium between the cyclic hemiacetal type
15 and the non-cyclic aldehyde type formed by the sugar chain in a
solution such as an agueous sclution or the like, thereby enabling
to capture the sugar chain. Herein, the sugar chain capture

reaction refers to a reacticn as illustrated below,

[0066]
20 [Chemical ¥Formula 26]
m N
wo + HEN\N/ et \ S \N
H H

Sugar Substance & Sugar substance A
chain chain

[0067]

Herein, the substance A may be in the form of either a
low-molecular compound or a solid phase carrier.

25 When a low-melecular compound is used, it is preferable that the



10[ 0056] wherein, in the fornmula, the carrier represents a

polymer matrix; and R represents a hydrocarbon chain having 1 to 20
carbon atons which nmay be interrupted with -0-, -S, -NH, -CO or

- CONH- ; (48) a sugar chain m c¥obarray produced by the nethod
as set forth 15in (47); (49) a systemfor searching a
sugar - bi ndi ng substance for specifically binding to or adsorbing the

i Mobi | i zetssugale Ghaidht@id/=ora el ddyoiind ized rsgal Heriyadt vendyof an
bringing a solution containing a specinen into contact with a surface
of the sugarinihmas me2@doer caatrrayt@shsetrd=ordde,i @ c48hylaheubati ngsadtde,
washi ng under prescribed conditions, and then detecting the

sugar - bi rditygosubst arcé duel, | ectedtatneheesiagae shdi A dadivatihe shgasof
derivative of a drop-dispensed portion on the solid phase substrate,;
(50) a sysEmther feddowanongieneciaésgniti on specificity of a 25

bi ndi pg protein by bringing a solution containing a specinmen into 24
contatt witHY4%8drface of the sugar chain mrcoarray as set forth in

, ] ng. ndi o n i nEen h
hat n and! ofPeRe SughiTHEPFVSPOEEBI® & BPBBENEper S0P T ag or FonT EhEThe,
O Phase RURsL LAl g AN QUADLLLAL L KEY X, 302L YL N0 DE 21 COLLERT EE che
anount by a prescri e§ quanti fyi ng nmeans; T) a fethod T or

preparing ; %Q@fn%@%dléﬁ%ﬁﬁb%%ﬁﬁﬁ%@%oﬂih§WEEB-@F§t g%ggp$%£?8ﬂ9£9£vf%y

sugar derivative 1s 1mmobilized onto a surface

conposed j@f iapselikd. phaserearhbet, i Rebiding §a§Hb§B§BC€r?%P§¥hQQ ) is
structure represented by the follow ng 10fornula (3) or 2), [0057i

[ Chenpcala Fonaukac24l e6honsukaid) afh€aibi ByiroPhdbiNER 18p0068hent in the
wherein, in the fornmula, the carrier represents a polymer matrix; and

R represeésbtiasibydriogcartben cdraensdayphrgel BRLRO0 acar bimpatoasenhi dir  the
may be interrupted with -0-, -S-, -NH, -CO or -CONH, [0059]

20[ Cheni éalocEesrehge2®dt¢Forgrulsans2y ivCayrdan Pe-aRer@pidl 0 [006@0¢ntally,
wherein, in the fornula, the carrier represents a polyner 25 matrix;

and R repPésertenylrjaréssar h6n ehdi Avhasing 1Y1 o220 edpBonsuch a sample

is suitable for detection by UV absorption.
15 [0069]

Further, when cysteine is used, the substance A containing
cysteine can be bonded to other substance containing a -SH group
by an 5-S bond using a thiol group in a side chain. For example,
such a substance A can be immobilized onto the solid phase carrier

20 containing a —-SH group. Further, as other example, such a substance
A can be used for the ICAT method (Isotope-Coded Affinity Tags).

[0070]

As an example of such a substance A, a compound having a structure
of the following formula (1) can be cited,

25 [0071]
[Chemical Formula 27]

(Formula 1)



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

- CONH-; (52) the nethod for preparing sugar chain affinity beads
as set forth in (51), in which the sugar chain and/or the sugar
derivative is imobilized onto a surfacélof the polyner particle

according 5 to the follow ng steps (1) to (3), (step 1) a step of
purifying and/or isolati ng t he sugar chain and/or the sugar
derivative by aOspeC| fi cOsepar at |Cbn nmeans by binding the sugar chain

and/ or the suga(c Herioiatcvetenaceo NAg containing a sol uble
hydr azi de group, 10(step 2) acﬁtep of i mobilizing the sugar chain

and/ or the sugar deriGtdtive ontd the polyner particle by bringing the
conpound obt ai ned i n_the steppl('ﬂ) into contact with the polyner
particle and i ncuba|/n erCIﬂg escribed conditions for exchanging a
sugar chai n- hydr aziHie—( -q.brqt ai ni ng conmpound bond with a sugar 15
chai n- pol yner particle bond, (ﬁﬂlgH (step 3) a step of washing and
renmovi ng the unreacted substa on the polyner particle; (53)
sugar chain affinity beads pripared by the method as set forth in
(51) or (52); and 20(54) a systemfor bringing a solution containing
a speci men |§6 nJont act with the sugar chain affinity beads as set
forth in (53 cubating under prescribed conditions and washi ng,
and then is ot ar ) c La 61]
25Accor di ngqj{}gé]‘t%e plr%]sg%?é %%%l%ngqé;ggar chai ;&?ngfor a’ sugar
derivative foygsdy anal ytical sanple is enabled to be separated and
purified froma biol ogi cal sanple containing the sugar chain and/or
26 the sugarTiierdorddwel Ry &hsl FBkRuoperal i ean BRI gk RRSCRIRT - N Rance
THE DRAW NGS [0062] 5The above and other objects, features and

advant agesivit |thdef @ppavient Jatomsd He fol | ow ng det ai l ed description

of the preferred
[(GO74]

[Chemical Feormula 28]

(Scheme 1)



enbodi ments in conjunction with the acconpanyi ng draw ngs. [0063]
Fig. 1 illustrates a MALDI -TOF-MS chart of the reactant of a 10 sugar
chai n and 2- hydrazi nopyridine. The horizontal axis represents the
nol ecul ar weight (mz), while the vertizal axis represents the
intensity. Furthernore, structures of the sugar chain expected at a
peak (a) in 2668.421 (=nmlz), a peak (b) in 2978.005 (=mz) and a peak
(c) in 3263.785 are sch@ﬁﬁ&ically 15 represenfﬁp by : gal actose, M
N-acet yl gl ucosani ne, 0:' nannose and 0: sialif @cid. Fig. 2
illustrates a NALDI-TQﬁﬂNB chart ofschihe reactdant ¢f a sugar chain and
a substance A of the?EXanpii€. *The horizont at"axlks Mepresents the
mol ecul ar wei ght Tm%), whit.e the vertical axisy20 represents the
intensity. Structures of"tThe sugar chain expetted at each main peak
are schematically represented by 0: gal actose,
N- acet yl gl ucosam ne, @¥"“fflihose, si ali ¢ aci d ARE-%¢i angl e fi gure:
fucose. Fig. 3 is a graph illustrating a relationship between the pH
and 25 the exchange efficiency of tfi& exchange reaction inftie sugar
chain rel ease step of the Exanple.“Thethorizontal axis reprgSents the
pH, while the veﬁ%jﬁw&ﬁﬁmtﬁvrepre-%mf%“qhe exchangesef fi gi'eriCym 27
The exchange™ romoxi e to oXiTre | “jlﬁdf@ateﬂ“aﬁmﬁwaﬁéfég apge=from
oxime to hydrazone is indicated as Q;the exchange from hydrazone to
oxinme is indicated as 0, and the ex#hange from hydrazone t@&-hydrazone
is indicated as M Fig. 4 illustrates a MALD -TOF-Ms chart of the
reactant obtained in the exchange™ 848t ™on of Fig. 3. TheW&tF¥ont al
axis represents the nol ecular weight (nfz), while the vertical axis
represents the intensity. Fromthe twp of the chart, a funcvf@mal
group of the beads is hydrazi de wherna™{el easi ng reagent isﬁqg“k

S i

am nooxy conpoungs 19 { AOVWR) n.a functi®nals gr oup0hi.dihe beads
hydr azi de whéh ' ert'™j-s, a-tydrazi up gﬁéﬁ H a

functional group of the beads is am pepxy when a rel easing r¢ nt is
an am nooxy conpound (aoWR), and a ﬁ@ﬁhﬁﬁonal group of the b@dq§ IS
am nooxy, when a rel easing reagent is a hydrazi de conpound (AcWrh) 15
respectively. Fig. 5 illustrates a MALDI - TOF- M5 chart of t®R&"§{{§far
chain recovered in the nethod of (1) of Experinental Exanple 7(B)

The horizontab7axis represents the nol ecular weight (mz), while the
vertical axis represents the intensity. The top of the chart 20

i ndi cat es coOnt3ater{sdr,unhsuganpchad n(bt 400 pdl dfta et gl ssbandaidy, the

the mddle indicates a flow through sanpl e ((beads and unreacted
compound (a) in which the amino group of a tryptophan moiety is

5 protected with the phenyl group or the like to deprotection by
hydrogenation in the presence of Pd/C. Herein, the tryptophan
moiety can also be substituted by phenylalanine, tyrosine,
cysteine cor the like.

[0076]
10 Subsequently, the amino group 1in a tryptophan side of the

compound (b) is acted on acetic acid {AcCH) in the presence of

water-soluble carbodiimide (WSC} and dimethylaminopyridine (DMAP),

in a sclvent of dimethylformamide (DMF} for acetylation, whereby

the compound (c¢) is obtained.



sugar chain) + 400 pMof internal standard), and the bottom i ndicates

a sanple (serum sugar chain captured by using beads containing a

hydr azi de group and then recovered by oxi me exchange 25 + 400 pM of
internal standard). Wen the intensity 8f the sugar chain subjected

to quantitative analysis of control was taken as 100% the flow

t hrough sanple was 12% (88% bonded to beads), while 28 the sanple

was 56% [FYr] 6 illustrates a MALDI - TO-- M5 chart of the sugar

chain recovered in the nethod of (2) of Experinental Exanple 7(B).

The hori zontBlrtEhasnampr bgdntgsithel srakéed an ohel ghhipdohd) (cwhinl  sbigent
5 vertical axis represents the intensity. The chart indicates the

resul ts wherethamt h@MQQi'H agfnd ke neldraxy S0-opip (odr )Fhﬁeicgmerlfﬁnﬁlrr@)ld in
of Affi-Gel Hz, 100 2d(dry wei ght 33 ) thereof, 150 (dry wei ght
49.5 my) VeI LS IRy wb%egmz@m.%@yaimﬁéz.gg@uwfow@ereby
were used..  10Fig. 7 jllustrates a MALDI - TOF-MS chart of the_ su

chai n%r ecidVeradt Gﬂf%édxe%ﬁo??ﬁl%é’rﬁ ﬁeﬁ?éPrEﬁlaﬁ%mﬁo‘SY‘q)cfrﬁéle tormula
hori zont a!a axi s represents the nol ecular weight (nfz), while the

verti cal i S represents the intensity. The chart indicates the

results in CARPR] of, fromthe top of the chart, before reaction, 15
after reaction wnth beads and w t hout using beads (negatl ve control)

Fig. 8 is ayyaph idddstriakd ng)t fl% \i%;'rfdd%te'of&nrt%&&h{es g%ulrﬁ(:t (Y, in

capturing ability of Experlrrenta Exa The vertical axis

i ndi cat essdinabsor Barcecap AR NMb) The | g6d M 20 g0RgentHAt heBsb§ed of
pg/nl, and the nole nunber of lectin inmmbilized onto nonosaccharide

is 2.18 prad e (sseiulrlad edrBBabNkh] de (WSEH gndAideth @rapindpyisdied i(Dgar) ,
the verification results of a lectin capturing ability of

Experi nentrala Bamsre TO{ 2)imeThey IHommeontcsl (@MFY ueineseletseirheed acetic
nol ecul ar weight (nmz), while the 25 vertical axis represents the

i nt ensi twc%@mmmccmmmmm@mwm@nh 29¢e[ @084 group in

Enbodi nents of the present invention will be described bel ow
a tryptophan side is acetylated using a deuterated acetyl group.

Furthermore, hydrazine is acted on the compound in a solvent of
15 methancl (MeOH) and a methoxy group of the C terminal end in an
arginine side is substituted with a hydrazide group, whereby the
compound (e) 1s obtained as a desired compound of the formula (1).
[0079]
Meanwhile, as other example of the substance A, a compound having
20 a structure of the following formula (2) can be cited,
10080]
[Chemical Formula 29]

{Formula 2)



From one of viewpoints, the present invention provides a nethod for
preparing a sanple characterized by binding a substance A5

contai ning a hydrazide group to a sugar chain and/or a sugar
derivative via hydrazone formation between the hydrazi de group of the
substance A and the reducing end of the sugar chain and/or the sugar
derivative. [0065] 10The substance A containing a hydrazide group
used in the nethdd for preparing a sanple is not particularly limted
as long as it cont?bqs a hydrazide group (-NHNH) at the end part.
Thi s hydrazide gro is reacted with an al dehyde group for formng a
specific and stable bonding in &h equilibrium between the cyclic

hem acetal typ \\and t hg non-dyclic al dehyde type formed by the
sugar chain i ottt onNsu € Hideous sol ution or the like,

t her eby enabl Nng_t/0 capture tlhe sugar chain. Herein, the sugar chain

capture reaction referd to att&action as illustrated bel ow, [0066]
20[ Chem cal Formula 26] [006 Herein, the substance A nay be in
the formof either a | ow nol | ar conmpound or a solid phase carrier.

25When a | ow nol ecul ar conpound is used, it is preferable that the

30 substanchA8§?ntains a noiety consisting of at |east one of an
arginine re |8u ; a tryptophan residue, a phenyl al ani ne resi due, a
tyrosi ne resij . a i i d i i t h f 0

the Tol | ow g cinporuese Erooeht - SHRsReREL' Rl Lt "EER: i BRes-
contai ns angpgbni ne (R) residue, there have been known that the
ionization is accelerated at the time of neasurenment of MALDI - TOF- M5,
and the detegki eBmgensatb¥itne i Soinroved. Ew beepsagcelir oM dbeofashce
that tryptophan ( is 10 a fluorescent amno acid and is

hydr ophobkiieh ihApr @vementnsnsthemesel ati on by the reverse phase HPLC
and i nprovenent in the fluorescence detection sensitivity can be
attenpted. I[AéBdéntally, when phenylal anine (F) and tyrosine (Y) are
used, such a sanple is suitable for detection by UV absorption.

15[ 0069] [Chremthet, FanenleysPeine is used, the substance A

contai ning cysteine _can be bonded to other substance containing a -SH
group by an(8cBeB8nd) using a thiol group in a side chain. For

exanpl e, such a substance A can be imobilized-.onto the solid phase
carrier 20 containing a.SH group, Further, &s-ofhes exépple, such a
substance A can pe: used:,f or thﬁw@j%ﬁ[ﬂﬁgphod (hsotope-@pdgguﬁﬁjﬂ;wty/
Tags). [0070]" .. "As an’exanple-ofi slch a su?sgance A »-a gonpound
having a structwure of tde follow ng %ornular“ifwaawabe Gi t ed;
25[0071] [Chemcal “Formuta~27] # § - |
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(Formula 1) 31 000 IliiHIiHRCNHCHGCGNCHC-N-NH2 cH2 cH2 cH2
CH2 NH ?-t-NH NH2 [0072] wherein, in the fornula, R represents -CH3
or -CD3. [0073] 5The conpound of the formula (1) can be produced in
accordance with the follow ng Schene 1, 3§0074] [ Chem cal Formnula 28]
(Schene 1) 32 (c) AcVRO vl e(d) Ac\ NRh

In Scheme 2, firstly, Z2-aminobenzoic acid (compound (u))

is

acted on a cysteine dimer (compound (t}), whereby the compound {v)

is obtained.

[0085]

5 Acetic anhydride is acted on this compound (v) for acetylating

the aminc group of the 2-amincbenzoyl group, whereby the compound

(g) is obtained. At this time, a protinated compound {(g-1)

obtained by using the compound {¢) that is acetic anhydride.

is

Cn

the other hand, a deuterated compound (g-2) is obtained by using

10 the compound (p) that is deuterated acetic anhydride.

[0086]

Subsequently, the compound (g-1) or (g-2) 1is reacted with

hydrazine, whereby the compound (r) is obtained. Incidentally,

when R in the compound (r) is an acetyl group (-COCH3), a hydride

15 (r-1) is obtained. When R is a deuterated acetyl group (-COCD3),

a deuteride {r-2) 1is obtained.

[0087]

Furthermore, there is obtained a compound containing a hydrazide

group of the formula (2} having a 2-amincbenzoyl group in which

20 the amino group is acetylated and cysteine by reducing the compound

(r) by use of a reducing agent such as DIT or the like for cutting

off the disulfide bond. Incidentally, when R in the compound (r)

is an acetyl group (-COCH3), a hydride (s-1) is obtained. When

R is a deuterated acetyl group (-COCD3), a deuteride {s-2)
25 obtained.
[0088]

As described above, by introducing an arginine residue,

is

a



(e) cl-AcVVRh [0075] In Schenme 1, the conpound (b) can be
obt ai ned by subjecting the conmpound (a) in which the am no group of a
tryptophan noiety is 5 protected with the phenyl group or the like to
deprotection by hydrogenation in the prasence of Pd/C. Herein, the
trypt ophan noiety can al so be substituted by phenyl al ani ne, tyrosine,
cysteine or the Iike. [0076] 10Subsequently, the am no group in a

trypt ODhm@td%}ﬁfn trBe 16QBPOHNEH &) 1 4 52 &0 At AL IaC t§ebd 1 HACKER 1 difle,
the presence of water-sol uble carbodiimde (WC) and

di net hyl amcgepytindi nes (DMARnd iandarsobvent ohedésetivld ahmeudetGbYE) R,
for acetylation, whereby the conmpound (c) is obtained. 33 [0077]

Fur t her noencthydisazismehi s agct @dgbn thesdconpaound ¢€) masa sepeehtométry,
met hanol (MeOH) and a net hoxy group of the Cternminal end in an

ar gi ni ne fivgereisseqgles Uvt utage lind arhydeazi diee gicatp, bavherelbydsdt He  the
conmpound (d) is obtained as a desired conmpound of the fornmula (1).

[ 0078 CaPWWéﬁdaS@§@FeFPé#P(D) is introduced into the conpound (d),

in Schene 1, B§ compound (b) is acetylated in the presence of 10

wat er - sol ubl!@%8&dbodi i mi de (WSC) and di met hyl ami nopyri di ne (DI\/AP) in

G YL 0 I N G e
L yPt ophan 3ideylis acet vlated, Ushig i deut o aLed acel Yl dr olibre ey be

Fur t her nore razine i s acte n a so

met hanol (MeQKheaNeh & ABLAEXY 0T %‘k@mﬁflgfrsggg:‘ (%éICg{ g‘ungﬁéxﬁﬁ%c'ﬂ&d%”aromatlc

arginine side is substituted with ereb

compeeind re&)i du® sobt-aiimed t%l%aqewa%lwm inife el aa (daphthyl
[ 0079] Meanwhi I'e, as ot her exanple of the substance A a

conpound glravipng 20 ansitiraucénye gbtotipe koldwowiad feromb aa6d) te@n hike in
cited, [0080] [Chem cal Formula 29] (Fornula 2)
addition to the 2-aminobenzoyl group; and substituents containing
a Dansyl group or a Fmoc group. Such a substituent is a labeled
compecund for providing fluorescence, and generally used for HPLC
15 analysis of the sugar chain. Accordingly, the sugar chain and/or
the sugar derivative captured by using a substance A into which
this substituent is introduced can be a labeled sample. By using
this labeled sample, the sugar chain and/or the sugar derivative
captured by using the substance A is enabled to be analyzed with
20 high resolution and high sensitivity by HPLC employing a reverse
rhase column.
[0090]
Furthermore, as explained in the formulae (1) and (2), a
deuterated substituent, for example, a deuterated acetyl group or
256 the like may be contained. A sample containing such a deuterated

functional group 1is enabled to perform gqualitative and

quantitative analysis by enhancing the detection sensitivity by



34 NH O Hl GNCHGCNHNH2 OCH2 SIH [0081] wherein, in the formla,
R represents any of H, -00CH3 or -COCD3. [0082] 5The conpound of the
formula (2) can be produced in accordance with the follow ng Schene

2, [0083] [Chem cal Formula 30] (Schenme32) fiz -COCK" (qg-1) or

coca, |

(Formula 2 ) ..COCHs fr-It or-CO 014-2iR = .COCH: ;tr.-1t or

-COCDv; r.-21- 10 [0084] 35

10

15

20

25

mass spectrometry.

[0091]

For example, a deuterated sample by using the substance A of the
formula (1) or {(2) and a protinated sampie are used in combination,
whereby qualitative and guantitative analysis of the sugar chain
contained, for example, in a sample containing an unknown sugar
chain {for example, those obtained by treating serum) can be
performed by mass spectrometry.

[0092]

Accordingly, for example, when a sample with the compesition and
the concentration already known from the past is deuterium-labeled,
an unknown sample is protium-labeled, and both samples are mixed
for carrying out mass spectrometry, it is observed that each peak
of the deuterated sample is shifted towards the high molecular
welght as much as the number of introduced deuteriums rather than
each peak corresponding to the protinated sample. Then, the
position (m/z value) and intensity of each peak are analyzed so
that the kind of the sugar chain illustrated by each peak of the
unknown sample and the concentration in the sample are found. Such
analysis can alsc be performed by making a known sample to a protium
and an unknown sample to a deuterium.

[0083]

Furthermore, in this analysis, a sample extracted from a healthy
human is made to a deuterium, and a sample extracted from a disease
patient is made to a protium, or a sample of a healthy human is
made to a protium and a sample of a disease patient is made to a

deuterium, whereby the difference in the kind and amount of the



In Schenme 2, firstly, 2-am nobenzoic acid (conmpound (u)) is acted on
a cysteine dinmer (compound (t)), whereby the conpound (v) is
obt ai ned. [ 0085] Acetic anhydride is acted on this conpound (V)
for acetylating the am no group of the 2 am nobenzoyl group, whereby
the conmpound (q) is obtained. At this tinme, a protinated conpound
(g-1) is obtained by using the conpound (0) that is acetic anhydride.

On the othgfarhandinadaulierat ed wanPeungd169-2an b obhalned. bycustAgng1y,
.10 the conpound (p) that is deuterated acetic anhydride. [0086]

Subsequentiah ahhen£dppemd SGphle 0en(lte Huitayicacked PbE U4 BE, the

wher eby the conpound (r) is obtained. Incidentally, when Rin the

conpound pathdlegdradceiddgrgrip ¢6r0@GH3)ha=mi hydfi de HEfYed)cdls reaction

obtai ned. When Ris a deuterated acetyl group (-COCD3), a deuteride

(r-2) ispebttdiaiedtip@087) Finet hevpar e methdrod liss, obnafihedl a towaoend by

containing a hydrazide group of the formula (2) having a,

2- ani Aob&FENIEtgREuBUCh #hiPérl2giché ArRPA6igRoupnfstheetykated and

cysteine by reducing the conpound (r) by use of a reducing agent

such as DTT!8F°Be Iike for cutting off the disulfide bond.

Incidentally, when R in the conpou (r) is an acetyl .group (-000H3),

2 hydr i de (ReafRpangnb ArnatoStRBRt A (e cutrREe i hn ity B ghtiptut of

(-000D3) 13 ?S}r'rg&iége(lgsa%b 12 19044l esddri[boe%gg%slé% dﬁ?{grtlh%egu stance
0 n-arg p Sidue,

above, by Tntroducing N né residue, a ryptophan re

a phenyl al ani,ne Lesidue t [ j .ej residue
derivative tkeregf Fntoa?ﬁ%E%%%%#gﬁ%ggibqﬁﬁﬁg?Fgﬁé&gﬁﬂﬁrég%ﬁﬁghtﬁggeéf'
sensigi vity (gbosmss spectronetry, fluorescence-UV |abeling or the

| i ke can be provided to the 5 captured sugar chain. [0089]

Further, as (kbbesthated inafhe forgubamé2hy16ehi 08BEPRERaDENe-1-sulfonyl
fl uorophore of the 2-am nobenzoyl group or the |ike may be contai ned
in a nol égdrezibxanpl es ofiDauehlaydgreupnenel ude ar obahiydrdfinesydiésne;
havi ng typi cal exanples of a benzyl group, a naphthyl group, an

ant hr acefylt lgroapylacpyyildya ripecap candmide hydkeaiinaddi béoayioydhezine;
2- am nobenzoyl group; and substituents containing a Dansyl group_ or a
Froc gr odp4-SaéhuarsubstrfdBathvd-4-Pakerad éanpdand-FoiNPrevner dgorop

fl uorescence, and generally used for HPLC
IE gonoc 9 y acid, hydrazide;

2-(6,8-difluoro-7-hydroxy-4-methylcoumarin)acetohydrazide;
7-diethylaminocoumarin-3-carboxylic acid, hydrazide (DCCH) ;
phenylhydrazine; 1-Naphthaleneacethydrazide; 2-hydrazinobenzoic
acid; biotin hydrazide; and phenylacetic hydrazide.

20 [0086]

Further, from the viewpoint that the captured sugar chain is
detected with high accuracy and high sensitivity, a moilety
containing chromophore or fluorophore may be introduced or a
deuterium may be introduced intoc these compounds.

25 [0097]
Herein, the sugar chain capture reaction, that is, a reaction

of the substance A with the sugar chain and/or the sugar derivative,



15 anal ysis of the sugar chain. Accordingly, the sugar chain and/or

t he sugar derivative captured by using a substance A into which this
substituent is introduced can be a | abel ed sanple. By using this

| abel ed sanpl e, the sugar chain and/or Bhe sugar derivative captured

by using the substance Ais enabled to be analyzed with 20 high

resol ution and high sensitivity by HPLC enpl oying a reverse phase

col um. [D996hrFuetheruwriey aatempliainegd the t bebfosanud ae (iPtand E2hnple
a deuterated substituent, for exanple, a deuterated acetyl group or

25 the |ikentraynigey contaismgdr Altsdnpl andomt akhengusuch deditdterat ed The
functional group is enabled to performqualitative and quantitative
anal ysi s W@ﬂmcwg:acm%t@m iion Wengigdanion PystI¥m masier conditions

spectronetry. [0091] For | e, a deuterated sanple by using
the substdndd! Rhoffime 4 dﬁ%ﬁra a(rg) e R B¢ IRETREEE SdnpiréTarle to

T S e e
k h t d b N

oo be et Thred bheFacin Sy RID g P35 ShBes orttorarng yor il Wihutes

exanpl e, when goaegp'hgr&épawﬁ df@%‘?ﬁltté %oagd%w?scaor? %@Jagr%%erably

al ready known romt ast feriuml abe an un nown

is protiung lgheled gyuétygd} anpl es are m xed for carrying out nass
spectronetry, it is observed that each peak of the deuterated sanple

is shifted ti@gasds the high nol ecul ar 15 wei ght as nuch as the nunber
of introduced deuteriuns rather than each peak corresponding to the

protilnat ed Familhermbhen, whbe posdlidmhEdez cuakie) apdudsdad ensid yubktance
each peak are analyzed so that the kind of the sugar chain

i Il ustratted oy egantsepeaid dfy tdhe fekiowinsarfplrendrd (he concentration

in the sanple are found. Such 20 analysis can al so be perfornmed by
meki ng a kndW?%Jdnple to a protiumand an unknown sanple to a
deuterium [0093] Fur t her nor e, |n this analysis, a sanple extracted
froma heal tiyeAdFar FSTHide 531a deuterium and a sanpl e extract ed
froma diseaﬁ, 25 pa |ent is made to a protium or a sanple of a

heal thy huma ST EdE 't o a protium and a sanple of a disease patient

is made to a

{Carrier) — R —NHNH -
15

[G100]

wherein, in the formula, the carrier represents a polymer
matrix; and R represents a hydrocarbon chain having 1 to 20 carbon
atoms which may be interrupted with -0-, -S-, —-NH-, -CO- or -CONH-.

20 [0101]

In the formula (3), the carrier is a polymer matrix composed of
an inorganic substance or an organic polymer substance, and is used
in the form of a particle, or a solid phase substrate, or a substance
directly bonded to a surface of the solid phase substrate.

25 [0102]

Herein, as the inorganic substance which can be used as a carrier,



deuterium whereby the difference in the kind and anmount of the 38
sugar chain contained in both sanples can be anal yzed. Accordingly,
such an anal ytical sanple can be suitably used for purposes of the

pat hol ogi cal di agnosis on the basis of 4 biological reaction
participating in the sugar netabolism nedical treatnment by 5

regul ati ng such a biological reaction, and the |ike. [0094]

Regar di ng: th@ssubsieanee the thencempaupdrhaviagcansbeugbele Qhdt8Lamples
formulae (1) and (2) will be described bel ow, but the substance A may
be a substaneesseliactadefroniibe fmdtowtings,or adwsdlna t baeredatles, glass
10[ 0095] (substanceA): 5-D net hyl am nonapht hal ene-1 - sul f onyl

hydr azi ng@ERansylelsydmaziadepa2thygdeazendpyhediingg. 9- f | uor enyl net hyl
carbazate (Fnoc hydrazi ne); benzyl hydrazi ne;

4, 4-di f1 uor d05021di met hy1- 4- bor a- 3a, 4a- di aza- s-i ndacene- 3-prop 15

i onocaci d, hydr azi de; , ,
2-(6,§-difI%@Féh?fWQH?ox?X@mE%?ﬁVﬂ%éGﬁa@Fﬁ?&é%ﬂﬁh&ﬂﬁﬁ%ﬁ@@?tance include
7-di et hyl ami nocoumar i n- 3-carboxyljc acid, hydrazi de ;

ool e R o T PP gt SR P Lot ndlon26PE05EI qand
bi oti n hydrazi de; and,phenyl acetic_hydrazi de. . 20[ 0096 urthe

From t ho STFLRGSERe PRATTERE Capt brBdt st o G FOSohoRRda WP PRt ole,
hi gh acc CYs . And S SORY iety. i nLAg ra r

or quor%%%bf% nafﬂtgﬂﬁnfﬁﬁgé%%%ﬁ%% gn eu?%r?%ﬁﬁ%%% Eg Fﬁ?ro ug%% Phase

into theggrcerRRWNdsr, 2o 009 he sudfeel Br the SHgal FhalnsGRREVER: may
reaction, that is, a reaction of the substance A with the sugar chain

and/ oo the Fegakedder vath¥yeched8 sibse€ankked out by introducing the
substance A into a sanple containing the sugar chain and/or the sugar

derivative. [Thé4feaction is carried out in the reaction system under
conditions of pHof from4 to 8 and the reaction tenperature of from
4 to 5 90 dd¥geewhciénti ghadeslpnef erabiicie dm 26 afer@®ldedgneehe shape of
centigrade and nore preferably from40 to 90 degree centigrade for 10
m nut es ﬁoS@h8ﬁ§ur§pdpﬂéférﬁ@ﬁym@@ pRhbiedet baBlnguissapuehpge particle

preferably 10 m nutes to_2 hours. [0098] 10Furthernore, when a_solid
phase caffifBrtPs GSe8IuehetSupst BAER ADNRR Pebr%@@n?%ﬁa%yt?h%r less than

fo'|?¥jngOBOLgylang)particle of the carrier having a particle diameter

in such a range is easily subjected to recovery by centrifugation,

filter or the like, and the reaction efficiency with the sugar chain

is also considered to be high because the particle has a sufficient

surface area. When the particle diameter is vastly greater than

20 the above range, the reaction efficiency with the sugar chain is

iowered 1in some cases since the surface area becomes small.

Furthermore, when the particle diameter is vastly smaller than the

above range, it is particularly difficult to recover the particle

by the filter in some cases. Further, when the particle is filled

25 in a cclumn and the particle diameter is too small, the pressure
loss at the time of passing the fliuid is high in some cases.

[0105]



[0099] [Chemi cal Fornula 31] (Fornula 3) (carrier) -R NHNH2 15 [0100]
wherein, in the fornula, the carrier represents a polyner matrix; and

R represents a hydrocarbon chain having 1 to 20 carbon atons which

may be interrupted with -0-, -S-, -NH,4:CO or -CONH. 20[0101]

In the formula (3), the carrier is a polynmer matri x conposed of an

i norgani ¢ substance or an organic pol yner substance, and is used in

the form of RupErdrneire, @xaanpsels & fphase suhist pakbee Gubatsulst dnctude a
directly bonded to a surface of the solid phase substrate. 25[0102]

Her ei n, asiadm liator gani € fwistuhserahe ch Ivanhbe wispdansaree carrdal sample
40 a substance in the formof a particle can be used, and exanpl es

t her eof iGRd1 Jife PSiebag@ch iyt BEPEF NG| bhtnaupatanesd &%, tglaassigsamatsl dor a
netal particles and the |ike. [0103] 5Furthernore, exanples of the

or gani ¢ pot3AterCRURs tEFE@dH@Yude pol ysacchari de gel s havi ng typi cal
exanpl_es of rase and sepharose, polynmers of a vinyl conpound in

the fd&rm of gﬂggﬁticle, and substances i mobilized onto a surface of
the solid phase substrate. .Further, the,surface.of the sqlid ase
SUbstrate mhy P8 HE e By P Phebs buBerAfted Fo20afaRo0R atons
Meanuhi | &, {d1e 89! YOIy ALLLE &y 5 B eber ably, ilhe shaps, of ey ror
sphere, and is a polyner particle having’its averade partrcle

di anet er Ofapaual &R Ao 1MRRA ghaa0pk andcgqualrnt @Ler f&ﬁ%%wﬁﬁ%ﬂf%?muia,

500 pm The particle of the carrier having a particle diamefer in
such a range andeasikyrsubhechgdihocseovery by LenlHifugate@Resents an
filter or the like, and the reaction efficiency with the sugar chain
i s allso donsdgder ed tlo the 1Wi,gh because the particle has a sufficient
surface area. Wien the particle diameter is vastly greater than 20
t he above rdWgé,7lthe reaction efficiency with the sugar chain is
| owered in sone cases since the surface area becones snal |
Fur t her nor e, [Chigavd cee Fparwilel 82di ameter is vastly smaller than the
above range, it is particularly difficult to recover the particle by
the filter in sonme cases. Further| wgﬁn t particle is filled 25 in
a colum and\ghgj @g@gcgecak ~é¥%F btdﬁhzﬁhll, the pressure | oss at
the tine of pa%si g the’tluid i's high i nf°osone cases.
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(0108}

15 Herein, the sugar chain capture reaction may be carried out by
filling the aforementioned substance A in the form of a particle
in a column or the like and passing through the sample containing
the sugar chain and/or the sugar derivative (continuous), or may

be carried out by putting this particle into the sample and stirring



[0105] 41 Furt hernore, exanples of the solid phase substrate
include a mcroplate and a flat substrate. In this way, an anal yti cal
sanpl e can be prepared by applying the substance A to a substrate for

a sugar chain mcroarray. 5[0106] R2 epresents a hydrocarbon

chain having 1 to 20 carbon atons which may be interrupted with -0-,
-S-, -NH, -CO or -CONH. For exanple, the follow ng can be cited.

In the faldeawing formdimermore andnd represem aryi Nbegesanfidd t 8us, by

while c represents an 10 |nteger of 1 to 10, [0107] [Chenmi cal Fornul a
32] CC CH2aHZn0puCHyGH2ttNIng .tHd sERphe idtdo alrdaCtid2tEsgadc¥iHlddAvith
0 H2H2I'1 110 H2H2H2HH21t 00 [ 0108]

particles in advance and stirring (semi-batch).

[0109]

5 Furthermore, the substance A represented by the above formula
{3) can be obtained by polymerizing a raw material containing a
carboxylic acid ester monomer having a polymerizable group in the
presence of a crosslinking agent for obtaining a polymer particle
containing carboxylic acid ester, and then treating the poclymer

10 particle containing carboxylic acid ester with a hydrazine
solution of a concentration of not less than 10 volume percentage.
Accordingly, from another viewpoini, the present invention
provides a method for preparing such a substance A represented by
the formula (3).

15 [0110]

Herein, examples of the carboxylic acid ester monomer include
N-hydroxysuccinimide esters of carboxylic acids and carboxylic
acid methyl esters.

[0111]

20 Meanwhile, as the crosslinking agent, a polyfunctional compound,
a compound subjected to copolymerization with a carboxylic acid
ester monomer, can be suitably used. Examples thereof include (1)
di or tri(meth)acrylic esters of polyols, for example, those ones
in which the polyol 1is ethylene glycol, propylene glycol,

25 trimethylol propane, glycerin, polyoxyethylene glycol,
polyoxypropylene glycel, polyglycerin or the like, (2) in the above

(1), unsaturated acid esters of polyols in which the unsaturated



15Herein, the sugar chain capture reaction nmay be carried out by
filling the aforenentioned substance Ain the formof a particle in a
colum or the |ike and passing through the sanple containing the

sugar chai n and/ or the sugar derivative4@continuous), or may be

carried out by putting this particle into the sanple and stirring 42
(batch). Furthernore, the reaction may be carried out by continuously
putting thaeidahplethat ahar daetthoncergisel atibl edow éhampl ¢ ahebeid acid,
advance and stirring (sem -batch). [0109] 5Furthernore, the substance

A represehtpdrby tavedabove fror mili&e, (3)3 cabivacohtlamiedshy for example,
pol ynerizing a raw material containing a carboxylic acid ester

monomer h&wvl ngnetpvl§rer | Pdbleeryleugden tdve présenckibe, a (4) di- or
crosslinking agent for_obtaining a palymer particle containing _
car boxyl i BX &Ntk eF YL b EFIRTF OPERLNSG Len8ypbe R Na PPhreR et des with
containing carboxyljc acid ester with a hydrazi ne _solution of a
conceﬁtrag?%ﬁh%ﬁc¥&il?es§cﬁﬁan 16° Vol e EMtade S AcEdFarmyty, esters
from anot her _vi oint, the esent i nvention provides met h for .
bt opart ng SRS bebtnc A ABF ERF oo BRLLA B IERBEPS: mia T 3) PSP GEROAL LS
Her ei n, e i id e incl .
N-hydroxysﬁcc% ?éiﬁé%%€§§29%$%%%§b3§¥ﬁ¥%gég%dg?gﬁﬁﬁ%%#%%f%ﬁ<§%ﬁﬁ%§nate

met hyl esters,; HIQLELL:2QMeanwhtLe, has b be $1 05814 NG AI8Y 6r8he 1ike,

pol yfuncti onal “conpound, a”conpound subj ected to copolynerization

wWith a caihoxy)i soagidlest e/l NPNeRREouRas, bes S Wixkabhy used,1 Exaaml@s cn,
thereof include (1) di or tri(meth)acrylic esters of ponoYs, for
exanploe, 4hDgkatones ddgl Wlicsl ,t heipolyol pisciethytene el yrepdenee.e,
glycol, 25 trinethylol propane, glycerin, polyoxyethylene glycol,

pol yoxypropyt ey thsicod ], polipdgllydterevhar, t heikickdy102) pnoplee abovellyl
(1), unsaturated acid esters of polyols in which the unsaturated 43
acid is cteeri itdethietemaalycod dépdlyiloetegranpteiahbybitriasild,itate or
fumaric acid or the |ike, (3) bisacrylamdes, for exanple,

N, N - met Hytene 45 -saffyFhffle 8Fhyhangi kbycel)diinedl) agnyiatt) aaopvilene
esters obtai nabl e reacti ol yepoxides with 5 (nmeth)acrylic,

aci d, (5)g3ch"i$ﬂetcﬁ?) Q%er%hiaccrcy %d%w?&r&t‘&%%&%%ﬁ%(“ﬁ%@)%ﬂwme and
pol yi.socyanates w th (neth)acrylic hydroxyesters, for exanple, those
ones l|%n {TH tHe Hoi i rseogg%/rfﬁ%tee f|C % t6i1Y1%h eLfbel ipsroe&?é}jfatlé{g)en%lon'

hexanethylenﬁngkhsocyanate or the Iike, and (6) polyvalent allyl
conpounds, for exXanple, allylated starch, 10 allylated cell ul ose,

diallyl phthahatis, kel %@blsxla%gehheggre9@8&@@%hﬁhéOfofrﬁd}?al'@d) having
ether, trinmethylol propane triallyl ether, diethylene glycol diallyl

et her, trirad |8d1 tdu iR} |ddate afe tdhe IHKkais<d. these, ethylene glycol
di (nmeth)acryl ate, propylene glycol di(neth)acrylate, N, N -nethylene
bi s( et h) acrylmarirde iared 15 the |i kegaseppeehesabiegfor use in tk®mpound
present invention. [0112] Nanely, the substance A represented by
t he f28r mdcay@eriavi-ng tdss figiliow ragest ustmromesen) rbe used.
As the substance A having such a structure, those having a
crosslinked polymer structure represented by the following formula
(4) can be cited,
{0113]
25 [Chemical Formula 33]

(Formula £)



- (hydr azi degr oup- cont ai ni ngconpound 20 conponent ) m (crosslinki ng
As the substance A having such a structure,

agent conponent)n-

t hose having a crosslinked polynmer structure represented by the

following formula (4) can be cited, [01443] 25[ Chem cal Formnula 33]
(Fornmul a 4) 44
Rs R4
\ H N\ H
——_———}F——C /r——C
Ry Rz
\ H
NH \c c
HaN Q{
L Am dn

[0114]
wherein, in the formula, Ry and R; represent a hydrocarbon chain

having 1 to 20 carbon atoms which may be interrupted with -0-, -S5-,

5 -NH-, -CO~ or ~CONH-; Rs, Rs and Rs represent H, CH; or a hydrocarbon
chain having 2 to 5 carbon atoms; and m and n represent the number
of monomer units.

[0115]
R1 represents a hydrocarbon chain having 1 to 20 carbon atoms

10 which may be interrupted with -0-, -5-, -NH-, -CO- or -CONH-, and
examples thersof include the same as tThose cited 1in the
aforementioned R.

[011l6]
Ry, represents a hydrocarbon chain having 1 to 20 carbon atoms

15 which may be interrupted with -0-, -$-, -NH-, -CO- or -CONH-, and
examples thereof include the folliowing. In the following formula,
e and f represent an integer of 1 tec 5, while g represents an integer
of 1 to 10,

[0117]
20 [Chemical Formula 34]



R3 \ H2 C C H H2N

45

0
|
e /O%CHZCHQO}:—C\

I
O

[0118]
Ri, Ry and Rs may each be the same or different, and represent
H, CHs or a hydrocarbon chain having 2 to 5 carbon atoms. Examples
5 thereof include the following. In the fellowing formula, h
represents an integer of 1 to 4,
[6119]

[Chemical Formula 35]

H

~——CHs

(He)

A




10

15

20

46

[0120]

Herein, as the carboxylic acid ester monomer that is a precursor
of the hydrazide group-containing compound component, carboxylic
acid methyl ester monomer represented by the following formula (10)
can be suitably used. Furthermore, as the crosslinking agent
compenent, the aforementioned crosslinking agents can be used,

[0121]

[Chemical Formula 36]

{Formula 10)

R, O

R’ o

[0122]

wherein, in the formula, R; represents a hydrocarboan chain
having 1 to 20 carbon atoms which may be interrupted with -C-, -S-,
-NH-, -CO- or -CONH~-; and R, represents H, CH; or a hydrocarbon chain
having 2 to 5 carbon atoms.

[0123]

Concrete examples of R; and R; include the same as those cited
in the aforementioned formuia {4).

[0124]

That is, the substance A represented by the formula (4) can be
obtained by polymerizing a monomer having a structure of the
formula (10) in the presence of a crosslinking agent for obtaining
a polymer particle containing carboxylic acid ester, and then

treating the polymer particle containing carboxylic acid ester



[ 0114]

wherein, in the formula, RL and R2 represent a hydrocarbon

chain having 1 to 20 carbon atons which may be interrupted with -0-,
-S, 5-NH, -CO or -CONH; R3, R4 and R5 represent H CH3 or a

hydr ocarbon chain having 2 to 5 carbon atons; and m and n represent

t he nunber of nonomer units. [0115] RI represents a hydrocarbon chain
having 1 to 20 carbon atonms 10 which may be interrupted with -0-,

-S-, - NHwitlC@ hgudr=CaANE scandiexanpl escoéheseofat heh use Hdie isane tasn 10
those cited in the aforenentioned R [0116]

10

15

20

25

volume percentage.

[0125]

From a further viewpoint, the present invention provides a
preparation method for obtaining a substance A of the formula (4},
as described above, using a monomer represented by the formula (10},
a polymer obtained by polymerizing this monomer and this formula
(10) .

[0126]

Furthermore, in this preparation method, when the carboxylic
acid ester monomer is used as a starting material, this monomer
is polymerized in the presence of a crosslinking agent to obtain
g polymer particle, and then the polymer particle is treated with
a hydrazine solution to obtain a substance A of the formuia (4).
However, for example, when the hydrazide group-containing monomer
of the following formula (13) is used as a starting material, this
monomer 1is polymerized Iin the presence of the aforementioned
crosslinking agent and then subjected to deprotection, whereby a
substance A of the formula (4) can alsc be obtained,

[0127]

[Chemical Formula 37]

(Formula 13)
R- H
N, ~[P]
/,f ~p e

[0128]

wherein, in the formula, R; represents H, CH; or a hydrocarbon



R2 represents a hydrocarbon chain having 1 to 20 carbon atons 15
whi ch may be interrupted wwth -0-, -S-, -NH, -CO or -CONH, and
exanpl es thereof include the followng. In the followng fornmula, e
and f represent an integer of 1 to 5 WwWisile g represents an integer
of 1 to 10, [0117] 20[Chemical Fornula 34] 45 0 H cH2chko voc, e O
HI --....,"NCH2CH20CH2CH2 ...", ....,,C,, Cf N11IHO O O 0 H11

chain having 2 to 5 carbon atoms; Rg represents a hydrocarbon chain
having 1 teo 20 carbon atems which may be interrupted with -0-, -S-,
-NH-, -CO- or -CONHE-; and [P] represents a protective group.

[0129]

5 Herein, concrete examples of R; include the same as those cited
in the aforementioned formula (4).

Furthermore, R represents a hydrocarbon chain having 1 to 20
carbon atoms which may be interrupted with -0-, -S-, -NH-, -CO-
or -CONH-, and examples thereof include the following. In the

10 following formula, i and j represent an integer of 1 to 5,

[Chemical Formula 38]

H PRSI
.\%,N{CHchQO—}i—CHQCHzmﬁ j é!}
)
[0130]
Furthermore, examples of the protective group [P] in the formula
15 (13) include Boc, Fmoc, Tmoec and the like.
Meanwhile, as a method for deprotecting the protective group [P],
a usual acid treatment can be cited.
[0131]
From a further viewpoint, the present invention provides a
20 preparation method for obtaining a substance A of the formula (4),
as described above, using a monomer represented by the formula (13),
a polymer obtained by polymerizing this monomer and, this feormula
(13).
[0132]

25 furthermore, of the formula {4), as the particularly suitable



H2 0 [0118] R3, R4 and R5 may each be the sane or different, and
represent H, CH3 or a hydrocarbon chain having 2 to 5 carbon atons.
Exanples 5 thereof include the following.ln the followng forrmula, h
represents an integer of 1 to 4, [0119] 4pChem cal Fornula 35] CH3 (

H2 ) CH3 46 [0120] Herein, as the carboxylic acid ester nonomer
that is a precursor of the hydrazide group-containing conpound
conponent sulsatdoxy| iz, acinbsret hpliast er NMOROSET ifiepd esest gk by dthecture
following formula (10) 5 can be suitably used. Furthernore, as the

cr ossl i nkrepragent ed dnportentf ol heviaforisymntliongd craosddd rkitegi,agent s
can be used,[éjf)3132]1] [ Chem cal Formula 36] (Fornula 10) R2 10 [0122]

[Chemical Formula 39%]

5 {Formula 5)
HaC H,C
\ H, \. H
——Cc—C c—¢ 4—
|l
NH je
HaC HyC
CH, CHo
rs /
o o)
AY AN
CH, C=0
HQC\O / H,
; C C
HC, \
CH CHs
HN
=0 | | ]
HyG n
CHy
0=C
NH
HoN
I
[0134]

wherein, in the formula, m and n represent the number of monomer
units.
10 [0135]
Herein, as the carboxylic acid ester monomer that is a precursor
of the hydrazide group-containing compound component, carboxylic

acid methyl ester monomer represented by the following formula {11)



wherein, in the fornula, R represents a hydrocarbon chain having 1
to 20 carbon atons which may be interrupted with -0-, -S-, -NH, -CO
or -CONH; and R2 represents H, CH3or a hydrocarbon chain 15 haying 2
to 5 carbon atons. [0123] Concret e mxanpl es of RL and R2 incl ude
the sanme as those cited in the aforenentioned forrmula (4). [0124]
20That is, the substance A represented by the fornula (4) can be
Obtalnedc@h PRl V4RI 24 NP @sJBNOMBG rhakirRgra, Shikuainy ecfsd el @ent
(10) in the presence of a crosslinking agent for obtaining a polyner
particl e coapbaienitngecarybexyl btyasi ddesheth) andyl hea taeabé ngsédge

pol ymer particle containing carboxylic acid ester 47 with a

hydr azi ne sgbagBedn of a concentration of not |ess than 10 vol une
percentage. [0125] Froma further viewpoint, the present invention
provi des a 5Cpempapat Fonmueehéd!for obtaining a substance A of the
formula (4), as described above, using a nonomer represented by the
formba (10)FoAMBaRYMEI obtai ned by pol ynerizing this nonomer and
this fornula (10). [0126] 10Furthernore, in this preparation nethod,
when the carboxylic acid ester nonomer is usedyas a starting

materi al , th;;ﬁgn r i's polynerlz%g in the pjesence of

crossl i nking f(ﬁﬁnﬁf ﬁngé?b- e, d n “the pol yner
particle is treat mnth a hydrazine solutiéin to obtaih a substance A
of the forrmula (4. 15 However, for exanple, when the dydrazide

gr oup- cont ai ni ng nononer of the following formula (13) is used as a
starting material, this nononer is polynerized in the presence of the
aforenentloﬁ833aﬂossllnklng agent and then subjected to deprotectlon
wher eby a sugstance he formul a Iso e abt ai ned,

20[ 0127] [ Cheftch? ﬁiﬁ%ﬂ Sé“f‘]nc(alzérﬁﬁéae%?t [eEsgLa (5) can be

obtained by polymerizing a monomer having a structure of the
10 formula (11) in the presence of a crosslinking agent for obtaining
a polymer particle containing carboxylic acid ester, and then
treating the polymer particle containing carboxylic acid ester
with a hydrazine sclution of a concentration of not less than 10
voiume percentage.
15 [0138]
From a further viewpoint, the present invention provides a
preparation method for obtaining a substance A of the formula (5),
as described above, using a monomer represented by the formula (11),
a polymer cbtained by polymerizing this monomer and, this formula
20 (11).
[0139]
Furthermore, in this preparation method, when the carboxylic
acid ester monomer cf the formula (11) is used as a starting
material, this monomer is polymerized in the presence of a

25 crossliinking agent to obtain a polymer particle, and then the



48 chain having 2 to 5 carbon atons; R6 represents a hydrocarbon

chain having 1 to 20 carbon atons which may be interrupted with -0-,
-S, -NH, -CO or -CONH; and [P] represents a protective group.

[0129] 5Herein, concrete exanples of R23include the same as those

cited in the aforenentioned formula (4). Furthernore, R6

represents a hydrocarbon chain having 1 to 20 carbon atons whi ch may

be interrpgptetemdrtizle -i% , trddted +Q@IOra GOz NG oaxaipinesc obtain

t hereof include the following. In the 10 following fornula, i and j
repr esenta anbaftaeger Aobflthe HrifiChenitdal Howmuka, 38prledample; wH2rHthe
)G ---- '-"N CH2CH2OCH2CH2--N-n Hi O Ili 0 [0130]

Fur t her mov ¥ r & | S8 Ut acid agmenec iovemgroap 11 fal kdweldorfagmla (14)
15(13) include Boc, Fnoc, Tnoc and the like. Meanwhi |l e, as a net hod
for deprot®diegabhe Trdttddtd Fatgrdap [ Fls duwmar aei Botyearhend ignphe
be cited. [0131] Fr further viewpoint, the present invention
provi des ezﬁrb#eepé’%g} ?Bﬁ qubtrlﬁlﬁ%i FERG Sa 1B EFand8e Al ofetthe then
formula ( . descri bed above, using a.nononer represent the
formul a (%],E%a epcglstyonedreporbc%acéal T By PSyRer i2ihG Sttﬁ%engxné’%gF%éné? rmula
this forn}’j}a ddPaiso be obtained,

[0140]

{Chemical Formula 41]

10 {Formula 14)
O
3 - i 1
\/\O/\/ \/\HJ\/\'r \ﬁ o
O O
[0141]

Furthermore, as a method for deprotecting a t-butoxycarbonyl
(Boc) group that is a protective group, a usual acid treatment can
15 be cited.
[0142]
From a further viewpoint, the present invention provides a
preparation method for obtaining a substance A of the formula {5),
as described above, using a monomer represented by the formula (14),
20 a polymer obtained by polymerizing this monomer and, this formula
(14) .
[0143]
Furthermore, the substance A represented by the formula (3}, (4)
or (5) is a polymer particle having a hydrazide group of a dry weight

25 of not less than 100 nmol and preferably not less than 0.5 pmol



[0132] 2
sui tabl e
structur
[0133] [

5Furthernore, of the fornmula (4), as the particularly

49 substance A, those having a crosslinked pol ymer
e represented by the following formula (5) can be cited,
Chem cal Formula 39] 5(Formul a B) H3CH3C \ H2\ H2 cccc

00)-- ,NHO H2C, H2C( i CH2\ CH2 0C( CH20=0 H2R/ H2 P ¢ ¢ H2S\C

10

15

20

25

per 1 mg. It is preferable that the substance is stable at the
pH of 3 tc 8, stable under pressure of at least not more than 1
MPa from the viewpoints that a shape of the particle is maintained
and the content of the active hydrazide group is not substantially
changed. Further, since the particle is copolymerized with a
crosslinking agent, the solubility into a sclvent is lowered, and
the physical intensity is sufficiently obtained. Furthermore,
there is no moiety to be cut off at the pH of 3 to 8.

[0144]

From another viewpoint, the present invention provides a method
for preparing a sample which involves the sugar chain capture step
including binding a substance A to a sugar chain and/or & sugar
derivative according tc the aforementioned method for preparing
a sample, and the sugar chain release step including the action
of a substance B containing an aminooxy group or a hydrazide group
on a complex of the substance A and the sugar chain and/or the sugar
derivative captured in the sugar chain capture step, and binding
the aforementioned sugar chain and/or sugar derivative while cut
off from the aforementiocned substance A to the substance B
according to the hydrazone-oxime exchange reaction or the
hydrazone-hydrazone exchange reaction occurred Dbetween the
complex and the substance B.

[0145]

In the sugar chain capture step of this methed, as described
above, the substance A and the sugar chain and/or the sugar
derivative are bonded via hydrazone formation bketween the

hydrazide group of the substance A and the reducing end of the sugar



pH2H3 HN 0 H20= I CH2 o=c NH H2N [ 0134] wherein, in the

formula, mand n represent the nunber of nonomer units. 10[0135]

Herein, as the carboxylic acid ester nononer that is a precursor of

t he hydrazi de group-contai ni ng conpound 38onponent, carboxylic

aci dnet hyl ester nonomer represented by the following forrmula (11)

50 can be suitably used. Furthernore, as the crosslinking agent
conponent chethykedéogl ynel sdygretkydcnyliate carrkevuseeturQhdblihe sugar
[ Chem cal Fornula 40] 5(Formula 11) [0137] That is, the substance

A r epr esenhetin bynd her f onerudag€5) deaiv el obtad regd thye polhysreriad g a
nmononer having a structure of the 10 formula (11) in the presence of

a crosslinkih@lﬁ@bnt for obtaining a polyner particle containing
carboxylic acid ester, and then treating the polynmer particle .
cont ai ni ng cEHPHIGHFEHei dredter SRR A dirzEdisrs s §iteri oasothawn in the

i n | ess than 10 vol une per.cent age.
ConceQ}ra%éfﬁbﬁqngo%eaction. Formula {1),p'the hydrazone-oxime exchange

reaction or the hydrazone-hydrazone exchange reaction is carried
out,
[0147]

[Chemical Formula 42]

10 {Reaction Formula 1)
Oxime bond
Hydrazonre bond ar
(Substance B) hydrazone bond
{Sugar chain/ (Substance A)——» (SUgar chain/ (Substance B)
sugar derivative) sugar derivative)

[0148]
Eerein, substances as described above can be used for the
substance A.
15 Furthermore, the substance B may be in the form of either a
low-molecular compound or a solid phase carrier.
[0149]
When a low-molecular compound is used, it is preferable that the
substance B contains a moiety consisting of at least one of an
20 arginine residue, a tryptophan residue, a phenylalanine residue,
a tyrosine residue, a cysteine residue and a derivative thereof
from the aforementioned viewpoints, similar to the substance A.
[0150]
That is, by an arginine residue or the like contained in the

25 substance B, improvement in the detection sensitivity at the



15[ 0138] Froma further viewpoint, the present invention provides

a preparation nethod for obtaining a substance A of the formula (5),

as descri bed above, using a nononer represented by the formula (11),

a pol ynmer obtained by polynerizing thiss4gronomer and, this formula
20(11). [0139] Furthernore, in this preparation method, when the
carboxylic acid ester nononer of the fornmula (11) is used as a

starti ng mlseldedlen tt B MAINCMRIF-M3 , POy ABTEZAEH: i the Resefcehakeanprc
25 crosslinking agent to obtain a polyner particle, and then the 51
pol yner partistliensimpeatredent t hn a iy dlasime =olddt tenetoioht aénsdtivity
substance A of the formula (5). However, for exanple, when the

hydr azi dengr ¢iye- dddeaicanngenoremgnedf fohethel bomphgxf of nuha $§id3tasce B
used as a starting material, this nononer is polynerized in the 5
presence a8fl the afepenehnt|prved osdlg Midey dgeavasadet hehasubfetheeugh
to deprotection, whereby a_substance A of the formula (5) can al so be
obt ai hed tREOEXOR Y[ ERedT'caFLREFRUFASR1] 10( Fornul a 14) [ 0141]

Furt her nore, a nmet hod for deprotecting a t-butoxycarbonyl (Boc)
group that ild 31 rotective group, a usual acid treatnment can 15 be

cited. [014%LaFr9g1abEg;ther view@oint t he reseg%ginv

4
provi des a Preparati on et had” 1ot Bhtairni RGBS b ﬁ@gﬁncﬁgfh%ompound

formita £3)cqas Hesae! Rah AN, HSIAG: 3, MNGIRLJLPLESERL O DY 108, re
formula (14), 20 a pol yner obtained by pol ymerizing (S noner and;
this formdb@esented by the following formula (7). Furthermore, in the
10 formula (7), the tryptophan moiety can also be substituted by
phenylalanine, tyrosine, cysteine or the like,
[0152]

[Chemical Formula 43]

(Formula 7)
O
Ha 1) S H T
HaN-0~C —C—NH—CllH—C—N—Cl?H—C—O—R
CH. CH2
oz
Z CHs
HN NH
15
(G153}
wherein, in the formula, R represents -CH; or -CDs.
[0154]
The compound of the formula (7} can be prepared in according with
20 the following Scheme 3. Incidentally, R is CHs,
[0155]

[Chemical Formula 44]

(Scheme 3)



(14). [0143] Furthernore, the substance A represented by the formul a
(3), (4) or (5) is a polyner particle having a hydrazide group of a
dry weight 25 of not |less than 100 nnol and preferably not |ess than
5 pnrol 52 per 1 ng. It is preferablesshat the substance is stable
at the pH of 3 to 8, stable under pressure of at |east not nore than
1 MPa fromthe viewpoints that a shape of the particle is maintained
and the content of the active hydrazide group ig, not sufstantially 5
changed. Furthe%¢+s+mﬁe&bM£ par td.cl e |SQCoponae@Lga@{MkiﬁkglcmEHCCM,
crosslinking agefit:, tfre soIub???ﬁvvtﬁme@Hsolveni $+ 8 1'bwer ed, and t he
physi cal |ntensvtywusmﬁuff|0|enf7yigbtalned Furt her nore, fheqemgs no
moi ety to be cuf' off & the pHof 3 to 8 0144] 10Fron1dﬁoﬂhérw
vi ewpoi nt, the presen?”?nventlon ptolf des a nethod for pr epar i ngita
sanpl e whi ch i nvol ves' t he sugar chain capture step including binding
a substance A to a¥%tffar chain and/or a sugar derivative™according to
the af orenenti oned nethod for preparing a sanple, and the sugar chain
rel ease step including the action 15 of a substance B containing an
am nooxy group or a hydrazide group on a conplex of the substance A
and the sugar chain and/ornpﬁgﬂsuqar derivative captured in the sugar
chain capture steps and Bi’ndi Mgat he' &f of €ment i oned sugar chain and/ or
sugar derivati®e—white cut off Kron1@&e af orenenti oned substance Ato
the substance B 20*accordi ng t@—fhe Hydrazone- oxi me exchange reaction
or the hydrazone=mpEra¥dne exchange f-@action occurred between the
conpl ex and the substance B. [0145] #n the sugar chain capture step
of this nmethod, as described 25 above, the substance A and the sugar
chain and/or the sugar derivative are bonded via hydrazone formation
bet ween the hydrazi de group of the substance A and the reducing end
of the sugar[01B&ichai n and/or the sugar derivative, thereby capturing
t he sugar chain and/or the sugar derivative using the substance A
[ 0146] Subsequémhkpe 3n thikecsuparndhdi)n (WBHeMse B3 eptadseshoyrs il adieng

the compound in which the aminoc group of the tryptophan moiety is

5 protected by the phenyl group or the 1ike to deprotection. Herein,
the tryptophan moiety can also be substituted by phenylalanine,
tyrosine or the 1like. Subsequentiy, the compound {(m) is
synthesized by the condensation reaction such as the mixed acid
anhydride method or the like of the compound (b) and Boc-protected

10 hydroxylamine (compound {(w)). A protective group of this
hydroxylamine is not restricted to Boc such as the compound (w),
but may be Fmoc, Troc or the like. Subsequently, by subjecting
the compound (m) to a deprotection procedure, the compound {n) is
obtained as the compound of the formula (7), a desired product.

15 As this deprotection procedure, for example, when a protective
group is Boc, a procedure by trifluorcacetic acid (TFA) can be
cited.

[0157]



5 followi ng Reaction Fornmula (1), the hydrazone-oxi me exchange
reaction or the hydrazone-hydrazone exchange reaction is carried out,
[0147] [Chem cal Formula 42] 10(Reaction Formula 1) i Dxi nebond
Hydrazone bondor hydrazone bond (Sugar shain/ sugar derivative)

[ 0148] Her ei n, substances as descri bed above can be used for the
substance A. 15Furthernore, the substance B may be in the form of

ei ther a | owgmhecul afe £0gPOURd @ a solddPhaseafanily8hink0lAdique, 2
When a | ow nol ecul ar conpound Is used, it is preferabl’e that the

subst ance iFreephainngeai A0EEt ¥ SOy B 14 0 AdsiRast :0R¢rekiaB 28sidue,
argi nine residue, a tryptophan residue, a phenyl al ani ne resi due, a

t yrosi ne ar esisted nea regstieenentesl deeiandiaedenkvabifveot breestibétante B,
the af orenmentioned viewpoints, simlar to the substance A [0150]

That is, thy am@rgiad neugesi doeior itsheeddlked ont abredidtedthet 26ith high
substance B, inprovenent in the detection sensitivity at the 54

measuP en@Pcuga cVAEDK- TdBhVBenpisidkéEent in the reverse phase HPLC

i sol ation, inprovenent in the fluorescence detection sensitivity and
the like can%Be8desi gned for the conplex of the substance B and the

sugar chai n_and/or the sugar derivative obtai ned through t he sugar
chain relea§8r2p§§m°F615ff3 SgoE?aHﬁ}eEth éﬁﬁﬂ? s&géta 9 rde®t

a Iom#nokﬁ%%lar conmpou dt@'te in e substance A and %h%???f%nd

1
havi ng a st GCPPE ST epr eddift et By AT oY bwidA§ “Por Wl e may be

Furthern@%ﬁtaﬁ%ehhfnaimolecule. Examples of such a group include aromatic

10 residues having typical examples of a benzyl group, a naphthyl

group, an anthracenyl group, a pyridyl group and the like in

addition to the 2-aminobenzoyl group; and substituents containing

a Dansyl group or a Fmoc group. Such a substituent is a labeled

compound for providing fluorescence, and is generally used for HPLC

15 analysis of the sugar chain. Accordingly, the sugar chain and/or

the sugar derivative captured by using the substance A into which

this substituent is introduced can be made into a labeled sample.

This labeled sample is used, whereby the sugar chain and/or the

sugar derivative captured by using the substance A can be analyzed

20 with high resolution and high sensitivity by HPLC employing a
reverse phase column.

[0159]

Furthermore, as described in the formula (7)), a deuterated

substituent, for example, a deuterated methoxy ester group or the

26 like may be contained. Such a deuterated functional group

contained therein enables to perform quantitative analysis using

a difference in the mass numbers measured, for example, by mixing



10 formula (7), the tryptophan noiety can al so be substituted by

phenyl al ani ne, tyrosine, cysteine or the like, [0152] [Chem cal

Formula 43] (Formula 7) 1-1 211 00 Il HO H2ZN-O-C -CNH-CHC-NCH -C

-0 -RCHCH2 1 cH2 cH2 1 HN S NH C=NH NH27[ 0153] wherein, in the
formula, R represents -CH3 or -CD3. [0154] The conpound of

the formula (7) can be prepared in according with 20 the foll ow ng
Schene 3.a | yncardentdl sybstanse CGhBLh[ @155hpllehert cal sfotreruba 44k standard
(Schene 3)

10

15

20

25

substance with heavy labeling and the sample with light labeling,
in addition to an effect of enhancing the detection sensitivity
by mass spectrometry.

[C1le0C]

According to this, a complex of the substance B and the sugar
chain and/or the sugar derivative obtained through the sugar chain
release step can also be suitably used for a complex of the
aforementioned substance A and the sugar chain and/or the sugar
derivative.

[C1lel]

As for the substance B, a compound having a structure represented
by the formula (7) is described, but the substance B may be a
substance selected from the group consisting of the following
substances containing a hydrazide group or the following

substances containing an aminooxy group or a salt,

[01l62]

{substances ceontaining a hydrazide group)
5-Dimethylaminonaphthalene~i-sulfonyl hydrazine
(Dansylhydrazine) ; 2-hydrazinopyridine; 9-fluorenylmethyl
carbazate (Fmoc hydrazine); benzyihydrazine;

4,4-difluore-5,7-dimethyl-4-bora-3a,da~diaza-s—-indacene-3-prop
ionoc acid, hydrazide;
2-(6,8-difluoro-7-hydroxy-4-methylcoumarin)acetohydrazide;
7-diethylaminocoumarin-3-carboxylic acid, hydrazide (DCCH) ;
phenylhydrazine; 1-Naphthaleneacethydrazide; 2-hydrazinocbenzoic

acid; and phenylacetic hydrazide, or



55 CHO CH 3H c-CGo-c-wo--CHNCH ble -0.-¢c.-NOCGCOHCH, 8

"Cl-1; cr-k 6"42CH.. H®1; NH y=t4H NH, Onr) OHO P HFI-CHC --C

N-CH ON CV6-0 Me 11, TMCH, CH, v...91: t AFCHcHT HN Deprotection r-HH

NE12 [0156] In Scherme 3, the conpousdd (b) (WR-Owe) is obtained by

subj ecting the conmpound in which the ami no group of the tryptophan

noiety is 5 protected by the phenyl group or the like to

deprotecti omoldaenei n, the tryptophan noiety can also be substituted

by phenyl al anine, tyrosine or the |ike. Subsequently, the conpound

(M is synthesibaednbyst he coadensahion reactdron suchmdsiobhe m xedgroup)

aci d anhydride nethod or the like of the conpound (b) and

Boc- pr ot éctethzylhydroxylamine; O-phenylhydroxylamine;
0-(2,3,4,5,6-pentafluorcbenzyl)hydroxylamine;

5 O-(4-nitrcbenzyl)hydroxylamine; 2-amincoxypyridine;
Z-aminooxymethylpyridine; 4-[(amincoxyacetyl)amino]lbenzoic acid
methyl ester; 4-[{aminooxyacetyl)aminolbenzoic acid ethyl ester;
and 4-[ (aminooxyacetyl)amino]lbenzoic acid n-butyl ester.

[0164]

10 Further, from the viewpoint that the captured sugar chain is
detected with high accuracy and high sensitivity, a moilety
containing chromophore or fluorophore may be intreduced or a
deuterium may be introduced into these compounds.

[0165]

15 Herein, a reaction in the sugar chain release step is carried
out by introducing the substance B into a sample containing the
complex of the substance A and the sugar chain and/or the sugar
derivative. The reaction is carried out by heating in the pH
adjusted to 3 to 8 and preferably adjusted to 4 to 6 at a temperature

200 of 4 to 90 degree centigrade and preferably 60 to 20 degree
centigrade for 15 minutes to 16 hours, preferably 15 minutes to
5 hours and more preferably 30 minutes to 3 hours. As a solvent,
preferably used is any of water, volatile organic solvents having
typical examplies of acetonitrile, methancl and the like, or a mixed

25 solvent thereof. More preferably used is a mixed solvent of water

and acetonitrile, and the most preferably used is a mixed soclvent

of water and acetonitrile (1:9) containing 2% acetic acid as a pH



10 hydroxyl am ne (conpound (w)). A protective group of this
hydroxyl am ne is not restricted to Boc such as the conpound (w), but
may be Fnoc, Troc or the |ike. Subsequently, by subjecting the

conpound (m to a deprotection proceduré? the conpound (n) is

obtai ned as the conpound of the fornmula (7), a desired product. 15 As
this deprotection procedure, for exanple, when a protective group is
Boc, a pratpérindy=darntfl uoroacetic acid (TFA) can be cited. [0157]

56 As descri bed above, by introducing an arginine residue, a

trypt ophan risli@de, a phenyl al ani ne resi due, a tyrosine residue, a
cysteine residue and a derivative thereof to the substance B, the

capt ured sudtrareidile i ghenadlsed itcorbaseetaes el Wist nshfghs B sloowrecygited
and high sensitivity. [0158] Furthernore, as shown in the fornula
(7), chrotbgHbt & IRTMUTEEIRG & 187 tame 2 Panigmch b ngesu s 08 atié ng an
i ke may be contained in_a nol ecul e. Exanples of such a group include
ar omati ¢ TOTESTHGES RavF G THATCHT SERTHEED 68 BYbERS IO Grotigid Formula

napht hyl group,_.an _ant hracenyl qgr , ridyl group and the like in
addi tion oﬂt hdearb[}jaemsﬁlolﬂz@%;églu%rdgu%%r %ﬁ‘pgssﬁg’éttiagﬁ@n%s containing a

Dansyl group PrsA Fnoc group. Such a substituent is a | abel ed

conpound for providing fluorescence, and is generally used for HPLC

15 anal ysi s @fhd&a8Ugrnhal RsjAccordingly, the sugar chain and/ or

t he sugar derivative captured by using the substance A into which

this substituemdls ihroduced can be made into a | abel ed sanpl e.

This | abel ed sanple is used, whereby the sugar chain and/or the sugar
derivative captured by using the substance A can be anal yzed 20 with

hi gh resol ut i{@aandi kigh -se p+w(:yp@y~thc enpl oyi ng a reverse
phasggcol um. [ 0159] Furthernore, as <€escribed in the formula

(7), a deuterated substituent, for exanple, a deuterated nethoxy

ester group @n¢he 25 |ike may be contained. Such a deuterated
functional group contained therein enables to performquantitative

anal ysi s usiungrai6iffefenge ifdihAa djasshoupbersereasfededtd 2 polymer
exanple, by mxing 57 a standard substance with a sanple at a sFate

of the standdmd subisk atmgeraddrtheanydlabelbog @gtd hevsarplecaidth carbon
light labeling, in addition to an effect of enhancing the detection
sensi ti viabpnsywhiask speber omeer yup 5@ 160]Jh ~0-, Actor diNdlg ,t 6CORisr; ~&0NH-.
conpl ex of the substance B and the sugar chain and/or the sugar

deri Vative dbtl&°ded t hrough the sugar chain rel ease step can al so be
suitably used for a conplex_of the aforenentioned substance A and the
sugar chai nl&8ndh6r f?ﬁ@‘qgagé?ﬂziw Her i SAETIRL T Be PP lymess mpgr ighgomposed

substanceéB a. conpound h vingﬁg structure tepreiented by the fornula
(7) is dESCPTHEPTRRIT FEPSTRICENCE 3 REJald CaP ShBRE At Y red 1t 1ax

1o ine o8 eansiat oL bhe Lol Lo g, R,auls ances cantalni 14 2.
group Orf%rﬁab%’a particle, or a solid phase subsirate, or a substance
20 directly bonded to a surface of the solid phase substrate.
Furthermore, concrete examples of R include the same as those cited

in the formula (3).

[0170]

Herein, the exchange reaction of the sugar chain release step
25 may be carried out by adding a solution of the substance B of a

low-molecular compound to the substance A in the form of a particle



[0162] (substancescontai ni ngahydrazi degr oup)

5- D net hyl am nonapht hal ene- 1- sul f onyl hydr azi ne 20( Dansyl hydr azi ne);

2- hydrazi nopyri di ne; 9-fl uorenyl net hyl carbazate (Fnoc hydrazi ne);

benzyl hydr azi ne; 60

4,4-di fluoro-5, 7-di net hyl- 4-bor a- 3a, 4a- di aza- s-i ndacene- 3- prop i onoc
aci d, hydrazi de;

2- (6, 8- diddptenand Rydr exya4- omd hy | o ivhaceehydeaziydei védSintroduced
7-di et hyl am nocoumari n- 3- car boxyl i c acid, hydrazi de (DCCH);

phenyl hydmazi aeyedsdNapht hakehelacet ndtazirdere?2- tiydrazinohgnzeretaondnay
and phenyl acetic hydrazide, or 58 [0163]

( subst aneéscolaichirmgadamiiobyy gnbupyudibenziEhglrogyeanioesd substance
0- phenyl hydr oxyl am ne; 0-(2, 3, 4,5, 6-pent af | uor obenzyl ) hydr oxyl am ne;

5 0-(4-ni& ﬂ@béﬁ@yfqmm%@mmtﬁéﬁz- antroexypyFediatethe like, and adding
2-aninooxyneth%!pyridine; 4-[ (am nooxyacetyl ) am no] benzoic acid

met hyP st 8PLUBLOT £ RBBXYHREAANM HoFobpi oNeL a8 IR & AN cdECeF 2P BREL Ng
4-[ (am nooxyacet yl m . no] benzoi c .acid n-butyl. ester. [0164

o e Lo T (bt i tsir | iy hEhe exchange
detected with.high accuracy.and high sensitivit a. noi et ontai nin
chr onophG P8 b7 oT Y GnbroL ey A CHEToMEEd 11 SaEtPhr T aay BaC o

introduc%ﬂoEQ$go%h%%ge%%qgguggﬁ??%%&g%#r%%Fﬁéggf%%gﬁ{ Ii%ﬂei§¥ﬁg%%nce

sugar chain release step I's car ro ng e substance

B into apsappleecontal & NG dhe: ol @b tQfr e $14bshiance Aa@RdatBfor the
sugar chain and/or the sugar derivative. The reaction is carried out

by heatirgger UWeeipHtadiustiadeho i3 20 &i1amth efetabl ykad] usteehd®, 4che
to 6 at a tenperature 20 of 4 to 90 degree centigrade and preferably
60 to 90cctepnege reaction may also be carried out such that the
aforementioned substance B in the form of a particle is filled in
a column or the like through which the solution of the substance
A of a low-molecular compound capturing the sugar chain and/or the
15 sugar derivative is passed. Also, the exchange reaction may also
be carried out such that the substance B of a low-molecular compound
is introduced into the solution of the substance A of a
low-molecular compound capturing the sugar chain and/or the sugar
derivative.
20 (0171]
In the complex of the substance B and the sugar chain and/or the
sugar derivative obtained by this exchange reaction, the substance
B and the sugar chain and/or the sugar derivative are bonded by
a hydrazone bond when a substance having a hydrazide group is used
25 as a substance B, and by an oxime bond when a substance having an
aminooxy group is used as the substance R.

[0172]



centigrade for 15 mnutes to 16 hours, preferably 15 mnutes to 5

hours and nore preferably 30 mnutes to 3 hours. As a solvent,
preferably used is any of water, volatile organic solvents having

typi cal exanples of acetonitrile, nmethafél and the like, or a m xed

25 solvent thereof. Mrre preferably used is a m xed solvent of water
and acetonitrile, and the nost preferably used is a m xed sol vent of

wat er and acks orti¢ ridbest(@ic® Bcarpaenenge2%acehécfachalas( )pHa P lymer
adj usting agent. [0166] Meanwhil e, when a solid phase carrier is

used, subBzahteke diaehd @ e vatorenearirenedtsdbbyatite 7llanding formula
substances contai ning an 5 am nooxy group, for exanple, represented

by the fofl®bwiy Bodrad salphr)usedy be suitably used for the substance

B, [0167] [&ﬂigtfal Forrmul a 45] (Forrmula 12) (Carrier)--ONHo 10

[ 0168] %, in the formula, the carrier represents a pol yner

matrix; and represents a hydrocarbon chain having 1 to 20 carbon

at oms “whi ch ﬁﬁ@er%ecﬁsjn%?%%dﬂr%th 20-, -S-, -NH, -CO or - CONH-.
15[ 0169] ﬁé&ﬁdﬁ%f%y'””|a (12), the carrier is a polyner matrix
conposed of %n i'norgari c substance or an organi c pol yner substance,
simlar to thef[carrier described in the fornula (3), and is used in
the formof a pargicle, pr a|sg]id phase substrate, or a substance 20
directly bonded to\a swrfacejof\thei,solid phase substrate.

Furt hernore, toncreéeCexpnptes 3R inctude the sane as those cited
in the formul a (3)/
R

R,

\b gz
/

\

o

/
N

H Rs

[C174]
wherein, in the formula, R; and R; represent a hydrocarbon chain
10 having 1 to 20 carbon atoms which may be interrupted with -0-, -S-,
-NH-, -CO- or -CONH-; R3, Ry and R; represent H, CHs or a hydrocarbon
chain having 2 to 5 carbon atoms; and m and n represent the number
of monomer units. Furthermore, concrete examples of R1 to R5
include the same as those cited in the formula (4).
15 [0175]

Furthermore, as such a polymer particle represented by the
formula (8), a polymer particle having a structure represented by
the following formula (9) can be suitably used,

[0176]

20 [Chemical Formula 47]

(Formula 9)



[0170] Herein,

into a vesse

the formof a
solution of th
sugar chain and
may be carried
| ow- nol ecul ar |
formof a part
derivative fi
reaction may a
substance B in
| i ke through w
conmpound capt uf
passed. Al so,
t he substance
solution of th
sugar chain an

of the substant

obt ai ned by th
chain and/or t
a substance ha
by an oxi me bo
t he subst ance
formula (12),

or the Ilike.
al so be carried out by introducing the aforenentioned substance

t he exchange reaction of the sugar chain rel ease step
25 may be carried out by adding a solution of the substance B of a
| ow- nol ecul ar conpound to the substance Ain the formof a particle
60 capturing the sugar chain and/ or theszsugar derivative introduced

Vi ng ErQ¥dra i de
nd na
B. Me172] |61

A pol Prer

Furt her nor e,

group_|

t he exchange reacti on may
in

pbarticle’in a vessel ¢r the like, and adding 5 a
3 substanc of a | ow ol ecul ar conpound capturing the
58t he sugarHderivatiye. O, the exchange reaction

out uc 2th t th s 2ut|on of the substance of a
,onp ““hrough the substance A in the

capturi e sugal chain and/or the 10 sugar

m o the i ke. Further, the exchange

so b arri d ou suchjthat the aforenentioned
t heCform of jaFa&rticlelis filled in a colum or the
ni ch tmﬁ}s lutionGt; the substance A of a | ow ol ecul ar
i ngot he sugar chain ang/or the 15 sugar derivative is
[ he e ange |reackH-of may also be carried out such that
B EE & [ow-|moll ecular” cofrpound is introduced into the
2! Sstanc fL | 8w+ ol ecul ar conpound capturing the
d/ or e sug ervaf i-ye~ 20[ 0171] In the conpl ex

'1 and/ or the sugar derivative

he substance and the sugar
bonded by a hydrazone bond when
s used 25 as a substance B, and

ubstance having an ami nooxy group is used as

As the substance B represented by the

article having a structure represented by

the foll ow ng
Formul a 46]

f okpdl a (8)| can be suitably used, [0173] 5[ Chemi cal

[0177]

wherein, in the formula, m and n represent the number of monomer

units.
5 [0178]

Furthermore, it is preferable that the substance B represented
by the formula {12), (8} or (9} is stable at the pH of 3 to 8 and
stable under pressure of at least not more than 1 MPa from the
viewpoints of the use of a sugar chain-capturing carrier and the

10 use of a solid phase substrate.

[0179]
Further, after the completion of the aforementioned sugar chain

release step, the hydrazone-oxime exchange reaction or the

hydrazone-hydrazone exchange reaction may be carried out at least



(Formul a 8) [0174] wherein, in the fornmula, RL and R2 represent a
hydr ocarbon chain 10 having 1 to 20 carbon atons which may be
interrupted with -0-, -S-, -NH, -CO or -CONH; R3, R4 and RS
represent H, CH3 or a hydrocarbon chai nshaving 2 to 5 carbon atons;
and mand n represent the nunmber of nononmer units. Furthernore,
concrete exanples of RlL to R5 include the sane as those cited in the
formul a (e dS5[0A7S]timedurtRecopdengasosubhsa poliybelepastimele can be
represented by the fornula (8), a polynmer particle having a structure
r epr esentadzk dynachéyf oheoadnigpd erfmtha $@)stamcde soimpabey afedhy @ti6hal
20[ Chem cal Formula 47] (Formula 9 H3C \ H2 C C H2C \ CH2 / \C
2=0 H Clehady! qaoprpzind on the released sugar chain and/or the released
sugar derivative so that the sample can be applied to the planned
5 analysis method.
[0180]
Herein, the method for obtaining a labeled sample by releasing
the captured sugar chain using a sugar chain-capturing substance.
However, according to the following method, a non-labeled sample

10 can be cobtained, and the present inventiocon provides such a methed

for preparing a sampie as well.

[0181]

Such a method for preparing a sample is characterized in that
the hydrazone bond is disscciated and the sugar chain and/or the

15 sugar derivative is released by treating the substance A having
a structure represented by the above formula (3), (4) or (5) under
acidic conditions to which the sugar chain and/or the sugar
derivative is bonded.

[0182]

20 The treatment under acidic conditions at this time is carried
out using a trifluorcacetic acid solution of 0.01 to 10 volume
percentage and preferably a trifluorcacetic acid solution of 0.01
tc 1 volume percentage at 25 tco 80 degree centigrade for 5 to 60
minutes.

25 [0183]

The thus-obtained analytical sample composed of the sugar chain

sample is not labeled, and is useful for the application of those



wherein, in the formula, mand n represent the nunber of nononer

units. 5[0178] Furthernore, it is preferable that the substance B
represented by the formula (12), (8) or (9) is stable at the pH of 3
to 8 and stable under pressure of at |esst not nore than 1 MPa from
the viewpoints of the use of a sugar chain-capturing carrier and the
10 use of a solid phase substrate. [0179] Further, after the
conpl eti gnieh Whg aberesentbemed.sugar chain rel ease step, the

hydr azone- oxi ne exchange reacti on or the hydrazone-hydrazone exchange
reacti on naybés¢arried out at least 63 one or nore tinmes. According
to this, a |abeled sanple can be obtained by the action of the

subst ance BIvorpasediaf, any apt imersdild abet @dpeofpoundhen seaye nradligas eshd
sugar chain and/or the rel eased sugar derivative so that the sanple
can be appriiédcedirRecpl AhRedusagnahysnsand! avdthe0380dr deriderleive for
the nethod for_obtaining a | abel ed sanple by rel easing the captured
sugar® chaPneidt vy @2 5 fFaP léhar Al capi@liond Csdbs2BRER . CHihvidveimg the sugar
according,to the followi ng nethod,. a non-|l abel ed sanple 10 can be

obt ai nedShand FRE/ BF eSeRt SFARertT b Prow ds & GoAPAnEBPRSALIGR - From 2
preparing a,sanple as well..[0181 Such_a.nethod for_prepari a
Cnpre 1 SuehhE Lty ErP ey Fhat CERERDar HYORE Bond T L ar s Bt el e
t he suga LN : i.vat i is.r

troat] ng ERE S UREr St Rincee SHaRod B BE LIS Bq ol R8T Y ket e
formula (3);0¢é4pjor (5) under acidic conditions to which the sugar
chain and/or the sugar derivative is bonded. [0182] 20The treat nent
undero aci di eugendihbess Frokhisndiner | 6i6apsigl, OdheUgiMBeht invention
trifluoroacetic acid solution of 0.01 to 10 vol une percentage and

pr ef er abbycaitiesf ther nacetfcthei leshbdt fon ptePading oa Isamb Leeinciuding
percentage at 25 to 80 degree centigrade for 5 to 60 m nutes.

25[ 0183] the sThp thusapbtaingdthaabygacathzanpbe eohiposelde ofulbdieance A.
sugar chain sanple is not |abeled, and is useful for the application

of t hoseThsi i @hermg,esfmt paveabepadgrovides a method of applying a solid

phase carrier onto which a sugar chain and/or a sugar derivative
15 obtained by subjecting a mixture or a specific fraction from the
mixture to the isolation and purification is immobilized as a
carrier for collecting a substance having a bonding property or
affinity to the sugar chain and/or the sugar derivative.
[0186]
20 In this application method, firstly, the sample containing the
sugar chain and/or the sugar derivative may be used by subjecting
a mixture or a specific fraction from the mixture to the isclaticn
and purification. Furthermore, using a scolid phase carrier as the
substance A, the sample solution is passing through this solid
25 phase carrier so that the sugar chain and/or the sugar derivative
in this sample is bonded to the hydrazide group or the aminooxy

group of the solid phase carrier and immobilized thereonto.



[ 0184] In this way, it is possible to performthe separation and
purification of the sugar chain and/or the sugar derivative for 5 an
anal ytical sanple froma biol ogical sanple containing the sugar chain
and/ or the sugar derivative by a sinpleédperation. Froma further

Vi ewpoi nt, the present invention provides an anal ytical sanple

obtained by this nethod for preparing an anal ytical sanple. [0185]
10Furt hernor 318 %lom anot her vi ewpoint, the present invention provides
the use of the nethod for preparing a sanple including the step of
capturing tmwhﬁgﬁuemﬂkﬁthyuwsHq}ﬂmm0§uﬁstaamelA (Ahe¢insfte¢heeferred
present invention provides a nethod of ap |ng a solid phase carrier
ont o whi cf° #S@gAPSERARPR P be) LBt r\fpait RVEPAGindT af predegyforming

subjectldg a mxture or a specific fractlon fromthe mxture to the
i sol ati o SHREPUFT AT SEABAPPE LPRNDDI Hh L2 $odd aPRERE| @RI FHRY cF IS8 HSitRgCe

a substance havin [ erty or_affinit o the sugar chaln
and/ o?’ H?e sjtfbgdr g%qr?qb/]zﬂ \FérqOFF 7:3%] ]-yzcﬂ ity é:ﬁ%lq t%“&?rng?ﬁd'@, and/or
firstly, e I ont.ai nin he s gar hal and/ or the sug
derlvat|J% na ecﬁggdv ST %5%93H88a nF% A N ??ﬁgﬁﬁgﬁle’

fromthe a(“gﬂc?%ﬁ i dilg Ib%%lt%tl'noﬁuéﬂdgguiéé{:fit&J?nthé:lﬁr tl{lag [f11ected.

u5|ng a soli ase carrrer as the substance solut|on

i's passing tﬂ]ﬁ%%;ﬁ h'&é@dl@@%kﬁ@%a&%ﬂé@%r&% R«*Pﬁtcht Q%es%%‘?grar chain

chain and/or the sugar derivative in this sanple is bonded to th

hydr azi dearg aup +0k §hga AMJYAAXI IGFO0UR Ohe the Seldrdshhgse ﬁ@&hﬁ@bl@a@ed
i mmobi lized thereonto. 65 [0187] Subsequently, by the action of

t he dénpland hereberafited aeferaaditar foracepeecrengsaspte) epliectleke in
froma specinmen for perform ng diagnosis or exam nation on this solid
phase carttierspexigdistsmgeles havi ng a bondi ng property or affinity to
the sugar chain and/or the sugar derivative contained in this

speci nmen sadﬁﬂ@ lfor exanple, a sugar binding protein such as lectin

or the like is collected. In this way, the solid phase carrier onto

whi ch the sbgdth&tai Rharldreqtss §aaa#aaé?|%9?$§ctﬁdt%réd Spesicigatively
I d b d f | | ect

Tectin oR e Aok THATRY 2%&?%2@0%53%?@ ot tort Hift nere eruented

collqgte%rﬁgsg}%p%% kﬁodgéfiéggn qutltatlvelégana %?9t$ﬁ§"%h°5% of

It 1S poss e nDre vance

rel ati onsoigaeral%tnw%%mt a§f§agéﬁt99ga8 nﬁq %ﬁé&&ﬂ &P&%m%ecleﬂ adnesion,

differentiation, population growt esion,”  immunity

”a|'gnanhﬂﬁﬂéﬁﬁ®'%%@ﬂ%ﬁ&kl@%n%%&'%haﬁ%%BQkancer of c@qggernnre from
anot her viewpoint, the present inventiion 20 prOV|des t he use of the

met hod for poegani ng a sanple including the sugar chain capture step
and the sugar chain rel ease step. [0190]
Furthermore, from another viewpoint, the present invention
20 provides the use of the method for preparing a sample including
the sugar chain capture step and the sugar chain release step.
[0190]
From one viewpoint, the present invention provides a method for
preparing a sugar chain microarray.
25 That is, in this method for preparing a sugar chain micrcarray,

the sugar chain and/or the sugar derivative is immobilized onto

a surface of the solid phase substrate composed of a solid phase



From one vi ewpoi nt, the present invention provides a nethod for
preparing a sugar chain mcroarray. 25That is, in this nethod for
preparing a sugar chain mcroarray, the sugar chain and/or the sugar
derivative is immobilized onto a surfac#& of the solid phase substrate
conposed of a solid phase 66 carrier including a substance B having

a structure represented by the followng fornmula (3) or (12)

accor di ngara ithe ihiell Lawh§gs sdgpsdrlde BOhb4)ing[ D1 HuilGrerepaksented by
Formul a 48] (Formula 3) (Carrler -R NHNH2 [ 0192] wherein, in the

formul a, tthkefoalowéngriepmasient(S aopol yher ctd radhk Xo tatmzlflalrlemes;eﬁteps
a hydrocarbon chain having 1 to 20 carbon atons which may be
interruptidd wict H4)6-, -S-, -NH, -CO or -CONH, [0193] [ Chenical
Formul a 49] é%FormJIa 12) (Carrler) -ONH, 15 [0194] wherein, in the

for nul a, ¢ardi er represents a polynmer matrix; and R represents a
hydr ocar bon chal n h % lto 20 car bon atonms which may be
i nt er Pupt ed [ ﬁllcé mUIaN -CO or -CONH. 20[0195]

{Formula 3)

(Carrier) —R—NHNH,

[0192]
wherein, in the formula, the carrier represents a polymer
10 matrix; and R represents a hydrocarbon chain having 1 to 20 carbon
atoms which may be interrupted with ~-0-, =-5-, ~NH-, -CO- or -CONH-,
[0193]
[Chemical Formula 49]

{Formula 12)

(Carrier) — R —ONH,

15
[0194]
wherein, in the formula, the carrier represents a polymer
matrix; and R represents a hydrocarbon chain having 1 to 20 carbon
atoms which may be interrupted with -¢-, -8$-, -NH-, -CO- or ~CONH-.
20 [0195]

Incidentally, concrete examples of these substances include the
same as those cited above.

[0196]

{step 1) a step of purifying and/or isolating the sugar chain

26 and/or the sugar derivative by a specific separation means by



I nci dental ly, concrete exanples of these substances include the sane
as those cited above. [0196] (step 1) a step of purifying
and/or isolating the sugar chain 25 and/or the sugar derivative by a
specific separation nmeans by 67 binding’the sugar chain and/or the
sugar derivative to a conpound containing a sol uble hydrazi de group,
(step 2) a step of dispensing drops of a solution of the conmpound
obt ai ned bindiwg strep sQ:hkr ohainomanto e saleredent iyanedesod id mpound
phase substrate, (step 3) a step of proceeding a reaction of
exchangi ngemat slgarg cheas o-shls trambe A dorgrosit,h a sol i d phase
substrat e-sugar chain bond by incubating the solid phase substrate
after the coﬁﬁpﬂ@t o ofegi spealisinsg sdingpsrondert presbrt bed ookl tdcowsund
and imobilizing 10 the sugar chain and/or the sugar derivative onto
the sol i PPIESEIUPstT stamd(l) i @t gpw)rrdsttdle G anesisnig oaeg solid
rennv%ng t.he unrﬁgcted substance on the solid phase substrate. [0197]
151 n the B (YPSYyP%acting the af orenenti oned sugar chain and/ or
t he sugar de{iﬁgtgge wWi.th thg subst ance A for %aBtur%n%Fthe sugar
chain and/ or ' 11& sdgir SHePi VatiVE T NY PhéCeahsPinee AChINI s suvar
chai n andél%ir#—%t%{gﬁ{ced%{ Al \(ﬁﬂbfs ao%rdlffde%h%%%/ %rub'ﬁ:sf,%la%tee—dsu%%r hain
or exanpl'e R0

using a specific separation neans, ., a technique su

as Chro”ﬂ&ﬂﬂﬁ@ﬂtheﬁbﬁeﬁnb!gﬁé_é&lﬂ$?ﬂ§ﬁﬁpsﬁggt deaps 9%€§ﬂ§?§B9$ﬁetion

T
chain and/or the sugar derivative obtained in the step
di sper secb PRt phe 159! ddophastiStRsEal bell 8oh@M ibAst hStismcbINizing

the exchange reaction illustrated in the aforenenti oned Reacti on
For miba (the issigear ched nowhdbyri phebatgag déel sotide phase 2 SHST phese
under conditions of, for exanple, pHof 5, a tenperature of 60 to 90
degree centhgjrrades ,arrchda reaction time of 1 to 16 hours. As a result,
t he sugar chain and/or the sugar derivative is

{step 4) a step of washing and removing the unreacted substance

on the solid phase substrate.

[0197]

15 In the step (1), by reacting the aforementioned sugar chain
and/or the sugar derivative with the substance A for capturing the
sugar chain and/or the sugar derivative using the substance A, the
sugar chain and/or the sugar derivative is purified and/or isclated
by using a specific separation means, for example, a technigue such

20 as chromatography or the like. In the step (2), drops of the sugar
chain and/or the sugar derivative obtained in the step (1) are
dispersed onto the solid phase substrate in a row. 1In the step
(3), the exchange reaction illustrated in the aforementioned
Reacticn Formula (1) is carried out by incubating the solid phase

26  substrate under conditions of, for example, pH of 5, a temperature

of 60 to 90 degree centigrade and a reaction time of 1 to 16 hours.

As a result, the sugar chain and/or the sugar derivative is



68 i Mmobilized onto the solid phase substrate. In the step (4), the
unreacted substance in the step (3) is washed and renoved by a usual
nmet hod using a buffer or the like. [0198] 5From a further viewpoint,
the present invention provides a sugar &hain mcroarray obtai ned by
such a nmethod. This sugar chain mcroarray can be used as a carrier

for collecting a substance which interacts, for exanple, with the

sugar chammcand/iokdt bersuges Seriyphave capkairaed.i nii e SRECLMBA)  the
sanple. Accordingly, 10 identification, quantitative analysis or t he

li ke of tuneeceeltkecteidssubhss dnceheande (perfowaeted[dHDkmovedRsPmm @sual
further viewpoint, the present invention provides the use of the

sugar chaetrhodcusangay. bi5Eer exafpkeli@esol uti on containing the
specinen i s brought into contact with a surface of this sugar chain

m croarray fl8%Bmcubati ng under prescribed conditions and washi ng,

and then a sugar-bindi ng substance col |l ected at the sugar chain

and/ of the Su§lra JEFRETI VeeWICH or S 5peeRed WEFLARNOAT P HEIRD ) Fugar
phase 20 gubstrate i s detected, %¢%£eb¥ q%s%sten1for searching the
sugar - bi FdPRY SHESCIREE Y SPPEET i'0al FYChi AdMARGRPE - or HHSorBrdry t peain
i mmobi |i zed sugar chaig and/ir t he innnbi%ized iu?%n derivative is hich
provi ded ™ [E260T *¥stH: OFi 'S5 SRAFCh “GFt&h T 1h CaccEHaRce” Wl FheS Whic
af or enent,i thaod, . t | uti o] i nj a i e)._l
nt T oducdd Tats Ehe 165 (A SREir BPe SHPAT A ML AT paT
and/or 63, thersygarcgerhyalive d s thamobill zed, froman inl eéc%b'%ﬁ%&ﬁly,

the like, and the specinen sanple is brought into contact wt

sugano chaerangierttBe, sugait dedd mad iave 1 vs920d1 HRULE Rerddriee &1 Bected
state that the specinmen sanple is brought into contact with the sugar

chai n andlbesttheesugar bdepevabirmed.t he solid phase substrate is

i ncubated. Incubation at this tine is carried out under conditions

of , for examplL&2]pH of 4 to 10, a tenperature of 37 degree centigrade
and a reaction tinme of 1 to 16 hours. 10[0202] As a result of

i ncubat i on, Fraw sdgachpirndisipsibst 4heecro sl togeat 1ohed seifade ¢ idlienuse
and/ or the sugar derivative, for exanple, protein such as lectin or

the |ikeCfsthEt 86Pad. CAZIRhBLIAEPBEYRBN net hod and neans at this tine,

when_t he sugar - bi ndi subst ance o . . .
1% gor examp{g1 a so utgon containing the specimen is brought into

contact with a surface of this sugar chain microarray for
incubating under prescribed conditions and washing, and then a
sugar-binding substance collected at the sugar chain and/or the
sugar derivative of a drop-dispersed region on the solid phase
20 substrate 1s detected, whereby & system for searching the
sugar-binding substance for specifically binding fto or adscrbing
the immobilized sugar <chain and/cr the immobilized sugar
derivative is provided.
[0200]
25 In this search system, in accordance with the aforementioned
methed, the solution containing a specimen (sample) is introduced

intc the solid phase substrate onto which the sugar chain and/or



15 can be directly fluorescent dyed, fluorescence is neasured by

using a fluorescent scanner after the conpletion of dyeing, whereby
the substance is detected; and when a sugar-bi ndi ng substance is

al ready known and is bonded to a speciff% antibody, the antibody is
bonded, whereby the substance is detected. Further, when a 20
sugar - bi ndi ng substance is protein, the nmethod is not restricted

t her et 0, @ sagyherdegeiedal vardtshdelsch Of 1 ged etdrgnprol €t rubanobehe like,
applied. [0203] According to this system the collected sugar-bindi ng
subst ancerZbths s Eateedsanhéeely brhegbudart-dndiagt sulist aheesdgrr chain
specifically binding to or adsorbing the inmobilized sugar chain

and/ or tfﬂ?&%ﬁﬁﬂﬁhﬁ AaWagug@r igetiivat-i ve can be searched. According to
this, 70 it is possible to performthe nore advanced anal ysis of the
rel ati onshi g%&een the sugar chain and speci nen cel

differentiatjon, population growh, cell adhesjon, i nity and a .
mal | gfiant CRARGReEERTGar I it EaF PELNE] 6564TPC e SAEILE | &yt into

i ded t | uat i th iti ificit f .
D1 noi ng. SEBCECE TEbE b apre: G Ihe HLeTon e e A on ERBRCFben Wiyaptid
Cont act WEHnoEhPPEe ol he TGt ar SRR e char Tt ool adt AgrA=

sugar bi ndicngnRERt 8541 NiLhe SPechren.ahplibe Swaar scpai 1y andigr thgtyre
sugar derivative of a drop-dispersed region on the solid phase

substrat e &@d dauaRl ahitielrvdenahyziangebbe ieal keqgked ranoupt 18Yndurs.
prescribed neans, for exanple, fluorescence, color devel opnent or the

| i ke1015[ 02Q8p02] As descri bed above, the sugar binding protein in

t he specinen sanple is collected at the sugar chain mcroarray

conposed of Ashe reshild phaseubabistnateh@suganhibéhdiihg sugsrarctmibnllected
and/ or the sugar derivative is imobilized, and the coll ected anount

is 20 quadtithf i yesyranheyrednd/ORo6the sugesordtimyatd wehi sfeysesapple,
based on the result, the recognition specificitg of the binding .
protein ®&PtEdTevaFhatedleFOROAT Ibruliker hbr@cCeebad andishéhe detection

vi ewpoi nt, the present invention provides a thod for preparin
sugar chgﬁﬁkgﬁfﬁﬁl §°pE5d& tad ﬁe%&@§'oﬁgﬁﬂegﬁﬁtﬁ88aF6P ﬁpgﬁﬁrﬁﬁasﬁance

sanp&g i%%%%gg%gxgg%lgpgfﬁogggégnté%ed,fluorescencejjsmeasuredkn!using

a fluorescent scanner after the completion of dyeing, whereby the

substance 1is detected; and when a sugar-binding substance is

already known and is bonded to a specific antibody, the antibody

is bonded, whereby the substance is detected. Further, when a

20 sugar-binding substance is protein, the method is not restricted

thereto, and other general methods for detecting protein can be
applied.
[0203]

According to this system, the collected sugar-binding substance

26 is detected, whereby the sugar-binding substance for specifically

binding to or adscrbing the immobilized sugar chain and/or the

immobilized sugar derivative can be searched. According to this,



capture step and the sugar chain rel ease step. [0208] That is,
the method for preparing sugar chain affinity beads includes

i mobi li zing the sugar chain and/or the sugar derivative 5 onto the
surface of the polyner conposed of the ®olid phase carrier consisting
of the substance B having a structure represented by the foll ow ng
formula (3) or (12), [0209] [Chem cal Fornula 50] 10(Fornula 3)

(carrier)t RNHbs2i50210 Wherfdin thet kR dcor st @ncddeatank€s of the
represents a polymer matrix; and R represents a hydrocarbon chain

havi ng 1rtda2@ocahbhpn Hetateems wheh smyabe thhénruphed wgdrinkn cell
-S-, -NH, -CO or -CONH, [0211] [Chem cal Formula 51] (Formula 12)
(Carrier poNiferen20p0202} popubhhtienngrputkbhecédi natibesibe, cammirity and
represents a polynmer matrix; and R represents a hydrocarbon chain
haV|ng 1at@aé@g@éﬂ§oﬁhéﬂ@ﬁs(ﬁﬁﬂeﬁrhaynb@elhﬁerrupted with -0-, -S-,

H, -CO or CCNH— [ 0213] 25Incidentally, concrete exanples of
these substéﬁ@@é include the 72 sane as those descri bed above.

0214] er nor in the nethqod for eparing the sugar chain
LTty beBHE e COiERS cHiR nPRRIRGRC: he" Coba o tat FYB ey g the

recognition specificity of a binding protein, for example, as the
use of the aforementioned sugar chain microarray, by bringing a
solution containing a specimen into contact with a surface of the
10 sugar chain mircoarray, collecting a sugar binding protein in the
specimen at the sugar chain and/or the sugar derivative of a
drop-dispersed region on the solid phase substrate, and
quantitatively analyzing the cocllected amount by a prescribed
means, for example, fluorescence, color development or the like.
15 [0205]

As described above, the sugar binding protein in the specimen
sample is collected at the sugar chain microarray composed of the
solid phase substrate onto which the sugar chain and/or the sugar
derivative 1s immobilized, and the collected amount is

20 guantitatively analyzed.

[0206]

According to this system, based on the result, the recognition
specificity of the binding protein can be evaluated.

[0207]

25 Furthermore, from another wviewpoint, the present invention
provides a method for preparing sugar chain affinity beads as the

use of the method for preparing a sample including the sugar chain



5 be inmmbilized onto the surface of the polynmer particle according
to the followng steps (1) to (3), [0215] (step 1) a step of
purifying and/or isolating the sugar chain and/or the sugar
derivative by a specific separation neans by 10 binding the sugar
chain and/or the sugar derivative to a conpound containing a sol uble
hydr azi de group, (step 2) a step of immobilizing the sugar chain
and/ or thestugsy =erp watd weheorsuyairh e hadlny merl qaaset istle@ .by bringing the
conmpound obtained in the step (1) into contact with the pol yner
particle 15 @¥P8incubati ng under prescribed conditions for exchangi ng
a sugar chai n-hydrazi de group-containing conpound bond with a sugar
chai n- pol ymghagarits cltdepardhoghdor prePeepng) sagsire ghefl nmadiiing tangeads
renovi ng the unreacted substance on the polyner particle. 20[0216] In
the step ¥MOLudRp ABEOLIAG ZiRE BRO LAt IGRdd 3084PTcHaR Fugwy 6erifative
sugar _derivative with the supstance A for capturing the_sugar chain |
and/ of’ t@tﬁjaéﬁ Er Tt Vet %iHP&W §88§P§ﬁée0%,t%%0%aad?h%fffarzﬁrrler
and/ or the _sugar. derirfé ieve i, S purifiBe% and/or_ isola

a

d?25 D [
S e P Bt o e e e agbretthtlony

speci fic separa
chromat o r..t: | 4 I.nci-de | Iy, concrete exanples of the
condi ti o%ﬁg%lﬁgvéllr#?arf%ﬁﬁéﬁlﬁ g(aBgt &&"2 (r%z%éti on at this tinme 73

i ncl ude condiglhigens of pH of 4 to 7, a reaction tenperature at 25 to

90 degree centigrade and a reaction tine for 1 to 16 hours,

speci fical | yopEmaka9, reri@actison tenperature at 80 degree centigrade
and a reaction tine for 1 hour. 5[0217] In the step (2), the
exchange regcoiramlial 3ystrated in the aforenmenti oned Reaction Formul a
(1) is carried out by brining the sugar chain and/or the sugar
derivative ob:t@a' 2904 | he. ghep. ] contact with the pol yner
particle and i ncubat %E:Q)ttheggol i NH mg_s‘e? substrate under specific
conditions of, for exanple, pHof 4 to 7, a tenperature at 25 to 90
degree centigrade and a reaction time for 1 to 16 hours, specifically
pH of 5, a tigppenature at 80 degree centigrade and a reaction tine

for 1 hour. As a result, the sugar chain and/or the sugar derivative

is imobilizedrenno lin theepdlopmerl aparti€l earkiekthestrempdnd)s 4 heolymer
unreacted substance in the step (2) is washed and renoved by a usual

met hod ugiengix:baffleR mypddseritiske. h{02483rbociadentralhlayincghe su@dr carbon
chain and/or the sugar derivative is

15 atoms which may be interrupted with -0-, -S-, -NH~, -CO- or -CONH-,
[0211]

[Chemical Formula 51]

(Formula 12)
(Carrier) — R —ONH,

20 [0212]
wherein, in the formula, the carrier represents a polymer
matrix; and R represents a hydrocarbon chain having 1 to 20 carbon
atoms which may be interrupted with -0-, -5-, -NH-, -CO- or -CONH-.
[0213]

25 Incidentally, concrete examples of these substances include the



20 captured by using the substance A having a hydrazide group in
advance and the exchange reaction is carried out by using the

subst ance B, whereby sugar chain affinity beads are prepared. The
procedure for preparing sugar chain affimity beads is not restricted
thereto. The sanpl e containing the sugar chain and/or 25 the sugar
derivative is directly brought into contact with the polyner particle
pr epar ed sidgieng st hecsel kdsphasedcapbiser consi sting of the substance B,
whereby the sugar chain affinity beads nmay be 74 prepared. [0219]
From a furtheeilviewpoi nt, the present invention provides sugar chain
affinity beads obtained in accordance wth such a nethod. 5 Further,

t he present Fumvéntitomepr o debea msytstaein for imwipathimg tblee sugar chain
sugar - bi ndi ng substance for the use of the sugar chain affinity

beads. [@ZZdpitwabepds,ifiheheuggst ehmlorandobat thy sheasudarivibivagray
substance, 10 a solution containing the specinmen (sanple) is brought.

i nto onP&ct™RPPhlihed A ﬁéﬁgé%uﬁﬁrt%éﬂiyﬁﬁq RPLCYyiBéadRCFording

i ncubati ng under escribed conditions d washi ng, and then the
capturedtguﬁgﬁ-BPEEPHénguﬁg?Bﬁcé&§stPséggted. [0221] 15In this
system fir?bEX a solution containing the specinmen sanple is brought
into contact mﬁ?% the sugar chain affinity beads for incubating in a

of  Tor oxapra® ph af H0e 16 A engorCE ALOR dbg S ceny by aatn

of, for exanp _ rature ee centigra
and a regghi/oR i fiQfarl JOr {6 DO Sy 29 WherelY ca WAl RIRdiNGns by

substance is collected at the sugar chain and/or the sugar derivative
whi clip i spk rERAYl tRZE Q10 chaSW Laae oef t hbessugardahiaidt dfd k8l &Ycompound

beads. Furthernore, the surface of the sugar chain affinity beads at

whi ch t heocauganihtindi sglaubst andeaksdeokteaped i s washed by the usual

washi ng procedure using a buffer 25 or the like. [0222] Furthernore,

t he col | ect édtspgar absnép iy sosbamhceing ilsolsatged chain and/or the sugar
derivative onto the polymer particle by bringing the compound
obtained in the step (1) into contact with the polymer particle

15 and incubating under prescribed conditions for exchanging a sugar
chain-hydrazide group-containing compound bond with a sugar
chain-peolymer particle bond, and

(step 3) a step of washing and remcving the unreacted substance
on the polymer particle.

20 [0216]

In the step (1), by reacting the aforementioned sugar chain
and/or the sugar derivative with the substance A for capturing the
sugar chain and/cr the sugar derivative using the substance A, the
sugar chain and/or the sugar derivative is purified and/cr isolated

256 by using a specific separation means, for example, a technique such

as chromatography or the like. Incidentally, concrete examples

of the conditions of the sugar chain capture reaction at this time



75 fromthe sugar chain affinity beads. At this tinme, as a nmethod for
rel easi ng the sugar-bindi ng substance fromthe sugar chain affinity
beads, there can be exenplified, for exanple, a nmethod including

addi ng an organi c sol vent such as nethanral or the |like 5 and

separating a sugar and a sugar-bi ndi ng substance; a nethod including
addi ng a solution of hapten sugar of a high concentration (0.1 to 1M
and separaté¢hgla sugarthimdiarg psubgst ance, 7j . £. reddcanst ergnprgrdactd mt 25
to the added sugar of a high concentration; and the |ike. 10[0223]

As descried abovegrehecaret hodaderapdepareagtacsanphe 6brt he tpr ddemours,
invention can be applied to various purposes. EXAVPLES 15[ 0224]

The preseted¢hverailan PS new i3/ ust ragedtion déteaidensdivog weth 80 degree
reference to the follow ng Experinental Exanples. However, the

present iFRAEMIGHT 20t rgachiiQred e thfdse B@Er-i nental Exanpl es.
20[02%5] Expﬁ{'nﬁntal Example 1 (A) Preparation of hydrazide

gr oup-"cont ai :%b conpound [0226] Low- nol ecul ar hydrazi de conpound

251. Co i al duct d f the foll ow h id

2o o Sl BEOGUeLs vere wied Lot e L on e st 1 o
Da | h [ 2 i Ldi.pe; 9- | net hyl .

(Donsy| ot o) 2o SRR EROOY L SE & F1VED B Luc by prining che

4,4‘d|f| T,y -i - r a- 4_' __i - or
o caci ﬂ%ﬁ;ﬁ%ﬁ%@%&?{c?ﬁp%ﬁéﬁfﬁ?g%f‘%@%‘g‘e DYREENES S PO step (1)

2- (6, 8- difdtrdrni-dedroxyr AHetduleRumydiacet erazidlting the solid
(Mari naBl ue(tm hydrazi de); 7-diethylam nocoumarin-3-carboxylic acid,
hydr ani deHd¥eCHbstrate under specific conditions of, for example, pH of
4 to 7, a temperature at 25 to 90 degree centigrade and a reaction
time for 1 to 16 hours, specifically pH of 5, a temperature at 80
degree centigrade and a reaction time for 1 hour. As a result,
the sugar chain and/or the sugar derivative is immobilized onto
15 the polymer particle. In the step (3), the unreacted substance
in the step (2) is washed and removed by a usual method using a
buffer or the like.
[0218]
Incidentally, the sugar chain and/or the sugar derivative is
20 captured by using the substance A having a hydrazide group in
advance and the exchange reaction is carried out by using the
substance B, whereby sugar chain affinity beads are prepared. The
procedure for preparing sugar chain affinity beads 1s not
restricted thereto. The sample containing the sugar chain and/or
256 the sugar derivative is direcily brought into contact with the

polymer particle prepared using the solid phase carrier consisting

of the substance B, whereby the sugar chain affinity beads may be



phenyl hydr azi ne; 1- Napht hal eneacet hydr azi de; and 2- hydr azi nobenzoi c

acid. 10[0227] 2. Synthesis of AcWRh (substance A) AcV\Rh was

synt hesi zed through the route illustrated in the aforenentioned

Schenme 1 (incidentally, Ac represents ar acetyl group, Wrepresents a
trypt ophan residue, R represents an arginine 15 residue, and h
represents a hydrazide group). [0228] (1) Synthesis of WR-Owe
(conpoungrEBkyed. Methanol (5 nl) was added to Z-WR-OWe (a) (10 ng,

20 mol ) and 10% Pd/C (10 ng), and the resulting m xture was stirred
in a 20 hydrnogemslgas atnosphere at roomtenperature for 2 hours. The
reaction solution was filtered using an aqueous nenbrane filter to
renove Pd/ Cfand & heaftiHdr attewmad ntontkatpatsshtundererd itedpecetdides sugar
pressure, whereby a desired conpound (b) (WR-OWe) was obtained. By

the anal yoRgnaeésidithy PeaNALDP=TOReNBInaadeskAetcpr it suchea method.
25[MrH] + ion was observed at nmlz: 376. [0229] (2) Synthesis of

AcWRChe EEythey, the pregesat bRvesBiag,rirvuidems) §Y§\b§mdﬁc§’séls@ééltﬂﬁglth@
m of DMF, and W5 0.041 nrnol) an
acetic a§F8a6256n§F§gmé£8556888 fﬂéré?% u?ﬁeéfegﬂ?t?%%aﬁ1%?%+% %%%lnlty
stirred roon1tenperature for 3 hours. Furthernore, WSC (50 nyg,

0.26 5 F was added and stirred all night. The reaction sol ution
was concentrg% g; and the obtained residue was purified by silica gel

colum chro ography (chl orof orm methanol = 1:1), whereby a desired
ACVROVE wagp gbtial ngg the system%f\nygo(lé@gnw}&e %Q)%%?)L%?L 493 é thoé‘génce,
5H, indole), 3.67 (s. 3H T0OME). 1.93 (5 “3H  Ac) [0230] (3)

Synt hesi g mllﬁ@l\wced)aamméocms facA@l@Bq\%mﬁﬁe dis st veght Ant@%ontact

hydr azi ne/ met hanol (5 m), and the resulting solution was reacted at
roomtenpethttiie fMyrekiznkl i suaad thein contant TatkeddswierebycisaiRing
(d) was prepared. By the anal ysis according to MALDI - TOF M5, a

desi red pnoducbretheiphi+cHhditionswasdobseined atami Zzhetl 6:189. captured
[ 0231] On the other hand, according to the above procedure,

d- Ac\\Rh (swambimdmgcﬁubﬁtan@@yisgi@@nbam@ substituted by a
deuterlunlm?gzgi?pared

15 In this system, firstly, a solution containing the specimen
sample is brought into contact with the sugar chain affinity beads
for incubating in a buffer solution containing Ca?* and Mg?' under
specific conditions of, for example, pH of 4 to 10, a temperature
at 37 degree centigrade and a reaction time for 1 to 16 hours,

20 whereby a sugar-binding substance is collected at the sugar chain
and/or the sugar derivative which is immobilized onto a surface
of the sugar chain affinity beads. Furthermore, the surface of
the sugar chain affinity beads at which the sugar-binding substance
is collected is washed by the usual washing procedure using a buffer

25 or the like.

[0222]

Furthermore, the collected sugar-binding substance is isclated



d- AcWROVe: 1H NMR (500 MHz, CD30D)57.59-6.99 (m 5H, indole), 3.62
(s, 3H Ow), 1.93 (s, 3H, Ac), d-AcWrh: MALDI -TOF-M5 [M + H + nl z:
419. 94 25[0232] Synthesis of hydrazi de group-containing polynmer beads
1. Synthesis of nethyl ester-containing’fonomer 78 A net hyl
ester-contai ni ng nononer was synt hesi zed through the route
illustrated in the follow ng Schene 4, [0233] [Chem cal Formula 52]
5(Schene #yor 0234 ] s\dayr Syt hresa Bf ofi corpouded (Bt Atsod utiinen preepamethod
by dissol ving nethacrylic anhydride (MAH: 10 5 g, 0.03 nol) (f) in
100 m offenl| bebtasmupashpusudeophisdingnsansierchathomnt ¢ha solgatd ahain
pr epar ed elq?%/ di ssolving 25 g of (ethyl enedi oxy)bis(ethylam ne) (EDBEA:
25 g, 0. 1FthbrIty Peads 10taie gfa ftooraofarml o+ U t9RP e erd glethod
was filled wth nitrogen and the content was stirred all night. The
resi due obtG HEH By IE ) §50C40PRG Ca SQSNV#BAL SEFBNT E HES R hetr the like
reacti.on solution s applied_ to_silica gel colum chronatography
( devel’opn®H %%?%?V'fjrn 'geﬁug?ﬁv@ﬂfl Bf 5918356%’& 1‘%%@%’?5?8%&1’/ A ethod
vol ume % ﬂgp for taking o a_prescribed fraction, and.the.
sol vent V\:I[a}]S;é evagi) gtc%?in]gr%%oﬁhﬁtsl%fnrg%tl}aéﬁenmﬁg%ﬁyoéag%ﬁ%%fr%m tr\ﬁgcswn
obtained. (d 023%L 1m) ang separating a sugar-binding substance, i.e.,

transferring lectin to the added sugar of a high concentration;

and the like.

10 [0223]
As descried above, the method for preparing a sample of the

present invention can be applied to various purposes.

EXAMPLES
15 [0224]

The present invention is now illustrated in detail below with
reference to the following Experimental Examples. However, the
present invention 1s not restricted to these Experimental
Examples.

20 [0225]

Experimental Example 1

(A) Preparation of hydrazide group-containing compound

[0226]

Low-meclecular hydrazide compound

25 1. Commercial products were used for the following hydrazide
compounds,

5-Dimethylaminonaphthalene~-1l-sulfonyl hydrazine



(2) Synthesis of conpound (j) 5To a solution prepared by dissolving 5
g of the conpound (h) (0.023 nol) in 100 m of chloroformwere added
1.5 equival ents of nmononethyl succinate (i) and 1.5 equivalents of a
wat er - sol ubl e carbodi i m de conpound (W8®), i.e.,

1- et hyl - 3- ( 3-di net hyl am nopr opyl ) car bodi i m de. The reaction 10 vessel
was tightly sealed and filled with nitrogen, and the content was
stirred abknelyght,driheneesi duezohtyaknednbyyevapesat i Nngs-ar 5@bVemy 1 oy 1
t he obtai ned reaction solution was applied to silica gel colum

chr omat ogaphyatdevel opmeiFmegol vent : hgoesk isod )vent of 9fewoV linpdPbzine;
chl oroform/ 10 volume % net hanol) for taking out a 15 prescribed
fracti on4,dndifhecsorbentdiastbhyapérhded-Baotatiizzsract ndncewhes ebyop
a conpound (j) was obtained. Furt hernore, the obtained substance
was conf ipreg to asdt'he CovyRboRARY | ) b?oﬂﬁﬁﬁand (Emprat r iBL asshgderzide) ;

| aser - desorptlon ionized_tinme-of-flight nass spectroneter

(MALDE - TeF-{RBf - d2§992§8T72hY§9ﬁ¥Me§|@eBFY%%?H??rb%E%?e%%%Y%¥%¥%§F

pol yrer | ymer particle containing netﬁén ester was synthesized
t hr ough tN@rﬁgﬁte iIIustratéﬁUin the fol | owi ig%Schene 5, [023%§razide);

é?!Chenlgadle%BnE %1§§Lo&§89$ge3SEarggxylién agqg?t ﬁ%&%%%r&gflgDCCH),

phenvlihydrazine; 1-Naphthaleneacethydrazide; and
2-hydrazincbenzoic acid.
10 [0227]

2. Synthesis of AcWRh {(substance A)

AcWRh was synthesized tThrough the route illustrated in the
aforementioned Scheme 1 (incidentally, Ac represents an acetyl
group, W represents a tryptophan residue, R represents an arginine

15 residue, and h represents a hydrazide group).
f0228]

(1) Synthesis of WR-OMe {compound (b))

Methanol (5 ml) was added to Z-WR-OMe (a) (10 mg, 20 mmol} and

i

10% Pd/C (10 mg), and the resulting mixture was stirred in a
20 hydrecgen gas atmosphere at room temperature for 2 hours. The

reaction solution was filtered using an agueous membrane filter

to remove Pd/C and the filtrate was concentrated under a reduced

pressure, whereby a desired compound {b) (WR~CMe} was obtained.

By the analysis according to MALDI-TOF-MS, a desired product, the
25 [M+H] + ion was observed at m/z: 376.

[0229]

(2) Synthesis of AcCWROMe (c)



a- 'JH NHy HPkt4CH2C 10-12 dj>12 [ 0238] Into a three-necked
flask was introduced 25 ml of a 5% aqueous sol ution of polyvinyl

al cohol (PVA) and purged with nitrogen. A5 m xture conposed of 1 g
(2.6 mmol) of the conpound (j), ethylené’glycol dinmethacrylate (k)
(EGDVA: 5 nmol % with respect to (j)) and 1 nml of chl orof orm was
introduced into said three-necked flask, and the reaction solution

was stirred WvidMe t(hhe tB&APRYatlurie! was lnawatainesh btedG rdégrneecf DMF, and
centigrade to disperse the conmpound (j) 10 and EGDVA, which were
mononer s Wht ddthed i ) tdie mmodtur EMAR thencaquiedds RPWialgoleat ecetic acid
Subsequently, to start polynerization, azobisisobutyronitrile (Al BN)
was added(?dio & ipolvahs iacdchrihiafiatioat ol hien res udirdmst Mt ngeivglst sflrred
with respect to the nononer. The reaction was carried out at 60

degree cétlt iTGAe FH=TEG WurSr £5 "ehd Sthe A Uhd er@emey af CpdiPPmeg , 0. 26
et hafol TR e 20099874 521 T bick PORTST o o28 Sl (b Mt g2
ononyar SHRR R YR RS el B B ST G om0
[ dt d t ] fter .t r |
yar asi n onahy SBLPha0BLEEIRE AHIG: ok Ra B T et SRS

washed Wddy seihaneirovand then ddinsed with 1M hydrochl oric acid.
Thereafter, the resulting reactant was further 10 washed with pure

wat er. [024Q dmrQusmg iMrat,i ve38bnabysi7e-of camowntsof shusethonal e@r@up3y,
1 ng of a polyner particle was taken in a vessel. 1 pnol of

N- acatyl Bid)actioea (g (Eac®Ag) was added thereto, and 180 pl of 15
acetonitrile containing 2% acetic acid was further added. The

resul ting nmetdeBiddl was heated at 80 degree centigrade for 45 m nutes,
wher eby LacNAc and a hydrazi de group on beads were reacted. Beads

were rinsed Wit FypGhesiat of d6WRhat(dhe unreacted sugar chain was

recovered and quantitatively anal yzed by the neasurenent of
10 mg of AcWROMe was dissolved in 10% hydrazine/methanol (5ml),

and the resulting sclution was reacted at room temperature for 12
15 hours and then concentrated, whereby AcWRh (d) was prepared. By
the analysis according to MALDI-TOF MS, a desired product, the [M
+ H] + ion was cobserved at m/z: 416.89.
[0231]
On the other hand, according to the above procedure, d-AcWRh (e)
20 in which an acetyl group was substituted by a deuterium was
prepared.
d-AcWROMe: 1H NMR (500 MHz, CD30D)&7.59%-6.99 {(m, 5H, indole),
3.62 (s, 3H, OMe), 1.93 (s, 3H, Ac), d-AcWRh: MALDI-TOF-MS [M +
H]+ m/z: 419.94
25 [0232]
Synthesis of hydrazide group-containing polymer beads

1. Synthesis of methyl ester-containing monomer



20 MALDI - TOF-MS (internal standard nmethod) to obtain the bonding
amount of LacNAc with beads. It was found that 0.86 pnol (860 nnol)
of LacNAc was bonded per 1 ng of beads. [0241] Commerci al hydrazi de
group-cont ai ni ng beads 25Affi-CGel Hz marufactured by Bi o- Rad Co.,

Ltd. was used as it was. 1. Quantitative analysis of anount of
functional group 50 pl (16.5 ng as a dry weight of beads) of a

di spersi on of me8RyAf &bt &ptcblit aasi h@kshdnie 8 WeSS§hthbsprReld ehrbaghlhene
was added thereto, and 180 pl of acetonitrile containing 2% acetic
aci d was dowmtteherl ladded.tetfhérr ¢sel fohgowahgr Sahemas4heat ed at 80
degree centigrade for 45 m nutes, whereby LacNAc and a hydrazi de
group 5 on H&ddslwere reacted. Beads were rinsed with pure water so
that the unreacted sugar chain was recovered and quantitatively

anal yzed by [FRemdeaduFeritaoP2MALDI - TOF-MS (internal standard

met hod) to obtain the bondi ng amobunt of LacNAc with beads. It was

f ound®t hat éﬁ&ﬁ?m§ Aol of LacNAc was bonded per 1 ng of beads (dry
10 weight). [0242] (B) Synthesis of am nooxy group-containing
conpound Synt hesi s of am nooxy grqy%igaﬁﬂ@ining | ow nol ecul ar
conpound aoWR 15ao0WR (conpound (n)) s synt hesi zed according to the
af orenmenti oned Schene 3 (ao represents an am nogxy group). [0243] (1)
Synt hesi s of "Bac~NHCHZO0-W,R- VTV)OIEANIHNB\MO)\/\NH’
sol ution of Boc am nooxyacetic acid 1) (2.5 mmol)) 20 was cool ed down
to -20 degree centigrade. Next, N net'fiyf'irorpholine (3.0 mwol) and

i sobutyl formate (3.0 nmol) were added thereto, and the resulting

m xture was stirred for 15 m nutes, whereby a m xed acid anhydri de
was prepared. The reaction solution was at a tenperature of 0 degree
centigrade, the conmpound (b) (WR-OWe (3.0 25 nmol)) was dissolved in
water (3 nml), and sodi um hydrogen carbonate (3.0 mmol) was added to
prepare a WR-OWve solution. The WR-OWe sol ution was m xed with anot her
reaction solutﬁ%gxan&wphe resulting 83 mxture was stirred for 1
hour. The reactiof solution was concentrated undgr a reduced pressure,
and the obtained résidue was jpurffied by silicalgel cglum

chr omat ogr aphy, whereby a désiyed~” o7 > ﬁ/ﬂ\/nﬁ('\

Q

CHE,, WS
&'C 16h 0

[C234]

(1) Synthesis of compound (h)
A solution prepared by dissolving methacrylic anhydride (MAH:

10 5 g, 0.03 mol) (£f) in 100 ml of chloroform was put dropwise, on
an ice bath, to a solution prepared by dissolving 25 g of
(ethylenedioxy)bis (ethylamine) (EDBEA: 25 g, 0.17 mol) (g) in 100
ml of chloroform. The resulting material was filled with nitrogen
and the content was stirred all night. The residue obtained by

15 evaporating a solvent from the obtained reaction solution was
applied to silica gel column chromatography (development solvent:

mixed solvent of 90 velume % chlcroform / 10 volume % methanol)



conmpound (nm) (Boc- NHOCH200- W R- Ove) was obtai ned. By the analysis 5
according to MALDI - TOF- M5, a desired product, the [ MtH + ion was
observed at mz: 547. [0244] (2) Synthesis of NH200H200- W R- Owe
(conpound (n)) To the conmpound (m was d&déded trifluoroacetic acid

(TFA) (2 m), 10 and the resulting mxture was stirred at -20 degree
centigrade for 2 hours. The reaction solution was concentrated under

a reducedt PF eSEH&Y t Blbere WASSEddOG%anbrefeleeactdBh EBRUtT OV SRIS was
repeatedly azeotroped to renove TFA, whereby a desired conpound (n)

was obt ai ierkoBytehd ranatlyss £ ractdodi nghe veADEeMEFanS, (hd 48s dédiadiedd.
product, the [MtH + ion was observed at m z: 448. [0245] On the

ot her hand, jidpspcordance with the above procedure, aoWR (H) in which
hydrogen of a met’hyl group was protium and ao\WR (D) in which hydrogen

was deut eri um wedygh i epay egk 20 Synt hesi s of am nooxy
gr oup- cont ai ni ng pol yner beads pol ymer particle containing an

am NoGXy gr aup avaso rtepar e Acee/dlidg die e ikt k0d ax desCiddagdund (h)
Pat ent Docunent: International Publication Panphlet No. 2005/ 097844.

25[ 0247] BxpEt3 medt)alinExafphe & RPhrdparcatdranwefresagdedchad reqpainplient8d of
(1) Preparation of glycoprotein sugar chain Fetuin was used as

gl ycopr otregrreregthri bonuct iessee B Masingsdd fascuisaiping.s TE mg wefter-soluble
gl ycoprotein was taken in a vessel and dissolved in a 50 mM amoni um

bi car bondta BBl miglie A snal | arPEREUSH a 5 surfacE&?3ekive agent wdse-.
added t heret yahnd the reaction solution was incubated at 60 degree

cent i gr ade $'9Y 30° i it & HRHETHHGP TP YN e idfc osi dade Fregction

prouet Yo FEheh VELS, efled ot Lhe ool Lo SALULISN 88 e concone

g@ﬁt;?Lgﬁ&ﬁ%-%%Q%%§§8£1£2%15E§9ar%Hé”}égi&ﬂgco Eé&ﬁ%@ gyg%%agg%g%ing a

sclvent from the obtained reaction sclution was applied to silica

gel column chromatography (development solvent: mixed solvent of

90 volume % chloroform / 10 volume % methanol} for taking out a

15 prescribed fraction, and the solvent was evaporated from this
fraction, whereby a compound (j) was obtained.

Furthermore, the obtained substance was confirmed to be the
compound (j) by NMR and a matrix-assisted laser-desorption ionized
time-of-flight mass spectrometer {MALDI-TOF-MS).

20 02361

2. Synthesis of methyl ester-containing polymer

A polymer particle containing methyl ester was synthesized
through the route illustrated in the following Scheme 5,

[C237] |

25 [Chemical Formula 53]

(Scheme 5)



5 nL of normal serumwas taken in a vessel and dissolved in a 50 nM
ammoni um bi carbonate solution. A small anmount of a surface active
agent was added thereto and the reaction solution was 15 i ncubated at
60 degree centigrade for 30 mnutes, amb then 5 units of

N- gl ycosi dase F (a product of Roche) were added, and the resulting
solution was incubated at 37 degree centigrade for 16 hours, whereby

a sugar chain was rel eased. [0249] 20Experinental Exanpl& 3_ qactli on
of | ow nol ecul jar thydrazi de conmpdund vviath sugar chain ( Set-baft-of
conmer ci al f(i*r\de”\smwcpdwqd b at chain The hydr ari de Q:{_grrpound

of Experi rrent al o
di ssol ved in nethanol or adetonitrile 25 to obtain a hy rcgp
conmpound solution. To the fetuin sugar chaim sotutidn o
Exanpl e 2(1) (corresponding tg 500 pnol) wet'gl@adi®d 1 p
hydr azi de conpound ;&#gl on a/Eh\d further 100 85 pl of a E"fcgr'

Exanple 1 (A) With alconcentration of 1

mgnt al

rilie.

The reaction sol utionynas heatgd at 80 degree centigrad Cfcpr 45

m nut es,
reacted. The product after™ he conpletion of the reacti

wher eby the gugar chai'n and the hydrazi de conp

Ié
E=(0))

measured by MALDI - TOF- M5. 5[ 0250]

Fig.lillustratesaMALDI - TOF- MSchar t when—2-hydr a
typically used, whereas a peak was Obﬁﬁﬂ){?

‘|C -
e position

i ndi cating the nol ecul ar wei ght of the-o-éugab—{och in (in the figure, a
structure represented igqa-wsChenmatic J%cw ewr_and 2- hydrazi nopyri di ne

bonded to each other._.The sane resultd we’re al’s

obt ai ned when ot her

compounds were used. [0251] (2) Reactijan ™o Af / wi th sugar chain
AcVRh of Experimental Exanple 1(A) wagwdi ssphvef to the

10

156

{m/n=95/5}

[0238]

Into & three-necked flask was introduced 25 ml of a 3% aqueous
solution of polyvinyl alcohol (PVA) and purged with nitrogen. A
mixture composed of 1 g (2.6 mmol] of the compound (j), ethvlene
glycol dimethacrylate (k) (EGDMA: 5 mol% with respect to (J)) and
1 ml of chloroform was introduced into said three—-necked flask,
and the reaction solution was stirred while the temperature was
maintained at 60 degree centigrade to disperse the compound (j)
and EGDMA, which were meonomers contained in the mixture, in the
agqueous PVA soluticn. Subsequently, to start polymerization,
azobisisobutyronitrile (AIBN) was added as a polymerization
initiator in an amount of 3 weight % with respect to the moncmer.
The reaction was carried out at 60 degree centigrade for 16 hours,

and then the resultant polymer particles were collected by



15 concentration of 10 mMin methanol or acetonitrile to obtain a
hydrazi de conpound sol ution. The serum sugar chain sol ution
(corresponding to Spa of serum of Experinental Exanple 2(2) was
taken in a vessel. 1111 of the hydrazi déiconpound sol uti on was added
thereto and 100 ul of acetonitrile was further added. The resulting
20 material was heated at 80 degree centigrade for 45 m nutes,

wher eby tdenistigargatheom and Wauhdry driazi dettempauncd AGWRY). wer e
reacted. The product after the conpletion of the reaction was
measured by NIIS-TOF- MS. [0252] 25Fig. 2 illustrates a MALDI - TOF- M5
chart, whereas a peak was observed at the position indicating the
mol ecul ar wed gHintgfodurd- ingar’ éhvaimez(lide wiveubi gure, a structure
represented in a schematic. 86 vie and AcWrh bonded to each other.
[ 0253] Expef%%%ﬁ%hwﬂtx%n%wkymer partickeaéas oh2 6PN hijdr azvgesel, 4 ml of

pol yér C°Bbva%r§ze8}€d By adsr%“%f% e “E';e%erpﬁﬁalﬁamgi%ﬁbgg was

1(A T

(col r bepohal gt B8 ST EP Ao 51 SBcherToinea: %v%%? T el Arter

added, aqgggggagklgk %fggfﬂébﬁm%% B%%Q%nga%%%%p ﬁdqgnares%itlng
a e

further he rés rla was hea egr

centi grade fora 45 %QUtwea%héM‘eﬁv?PM the sHgar, chahn and, a ) p}a%azusi&h 1M

group on beads were reacted. Beads were rinsed wth a small amount of

pure wat efycs@dalrithecinr eatked ag4aar €haift WA i Qggﬁggnéqﬁnafurther
quantitatively anal yzed by the neasurenent of 15 LDl - TOF- M5

(i nt apnalwesttantarid hmetredwatAs.a result, it was found that 80 to 90%
sugar chain was bonded to beads. Thereafter, beads were washed with a
0. 5% aqueoud 928l0dt i on of sodi um dodecyl sulfate (SOS), 50% net hanol,

an aqueous sol ution of 4M guani dine and pure water, and supplied to

t he experi nédnt QeRnitdtegliegsipng loBishe s agann20 oéhglinctéobeldesonpbed

bel ow. [0254] Experinmental Exanple 5 Preparation of |abeled sugar

chain (1) Bdnd@n§iof R@%RweedparAémkﬁ FeP &RdeSudar acKarre2s Tg difol of

aqueous itotri o e _sol ution was_added 10 equi val ents of Ac
d- AcV\Rh C(?ftyl%x erllaﬁgﬁrsé‘wl%?aﬁﬁPEN?ﬁ‘(:A) wagngdepd W%@Oacﬁ%té&? ﬁl& of

5 wth a i.d.. _The react.ion .solution was, ,87 he at 9 gre
centlgr a%% %n% RS SRS S S a%iabaecrm:dl TH T rY %@e gdﬁﬁ %he

| abel ed Q%%hﬂ%lh%s%mgxﬁﬁy¥% (8l W%a%e%b%ﬂ!ngg'degree centlgrade for 45

minutes, whereby LacNAc and a hydrazide group on beads were reacted.
Beads were rinsed with pure water so that the unreacted sugar chain
was recovered and quantitatively analyzed by the measurement of
20 MALDI-TOF-MS (internal standard method) to obtain the bonding
amount of LacNAc with beads. It was found that 0.86 umol (860 nmol}
of LacNAc was bonded per 1 mg of beads.
[024%3
Commercial hydrazide group-containing beads
25 Affi-Gel Hz manufactured by Bio—-Rad Co., Ltd. was used as it was.
1. Quantitative analysis of amount of functional group

50 ul (l16.5 mg as a dry weight of beads) of a dispersion of



[ 0255] 5(2) Bonding of aoWR(H), aoWR(D) and sugar chain To an
aqueous chitotriose solution was added 10 equi val ents of aoWR (H) or
aoWR (D) of Experinental Exanple 1(B), and the pH was adjusted to 5
with acetic acid. The reaction solutiomanas heated at 90 degree
centigrade for 1 hour, whereby a | abeled 10 chitotri ose-aoWWR was
obt ai ned. [0256] Experinental Exanple 6 Liquid phase exchange

reacti onngffif-gaat iHen@lasgreuRs: lim theydidiow ng exchanger seact i R8s LH@=d
sugar chain | abeled with 15 a hydrazi de group-contai ning conpound was

react ed whkkean,aghtobXy 10r edpacenbat oikrhle compounti f@r2 A hydriazbded was
group-cont ai ni ng conpound), whereby | abel was transferred by the

hydr azonéuaxhee exickange Ther reairlazone nathaizdnerax dieaige) .atBy80 degree
conparison, as for the sugar chain |abeled with an am nooxy

gr oup- coreaicapngdeorpsudd, meoukabel whasehysbaalbenpeedatoyheazide group
transferred. The progress of the reaction was confjrned by

MALDI & TOPPVBE2 {92877 S (192 BePran§e2Feareront brsed itk fromargratps £2)that
Hydr azone- hydrazone_exchange reaction 25To a soluajon of the | abel ed
chitotri6§8-A‘&Wa‘(6§dofs‘1§%ﬁerf“' Af'al "B anfi @ BER wadddaddegniptatively

i val f _d- ACVIRh f Exper.i d t he, pH
vels o) uSradVeas i (e He R Hor G PHE-TEGLTT O SOt S O bt A0z
heat ed ti d _ t h
Feact | onSaEL of Wit Takat one "SI r Se T CRGLF aBel B s Te was

chitotri esgnacVk{ R Al BXRREL BNt alonmralpl & Zda Wl 1 andRPWBeads (dry

concentration as an internal 5 standard. This resulting m xture was
anal yzedyBy gMALDI - TOF- M5, and a ratio of the |abel ed
chitotriose-AcWrh (d) contained in the reaction solution to the
| abel ed chi forupbpse-d- Ac\WRh (e) obtained in this reaction was
cal cul ated. [0258] 10(2) Hydrazone-oxi ne exchange reaction
(B) Synthesis of amincoxy group-containing compound
Synthesis of aminooxy group-containing low-molecular compound
aoWR
15 aoWR {compound {n)) was synthesized according to the
aforementioned Scheme 3 (ao represents an aminooxy group).
[0243]
(1) Synthesis of Boc-NHOCH2CO-W-R-OMe {compound (m))
A THF (6 ml) solution of Boc aminooxyacetic acid (1) (2.5 mmol)
20 was cooled down to -20 degree centigrade. Next, N-methylmorpholine
{3.0 mmcl) and isobutyl formate (3.0 mmol) were added thereto, and
the resulting mixture was stirred for 15 minutes, whereby a mixed
acid anhydride was prepared. The reaction solution was at a
temperature of 0 degree centigrade, the compound (b} (WR-OMe (3.0
25 mmol)) was dissolved in water (3 ml}, and sodium hydrogen carbonate

(3.0 mmol) was added to prepare a WR-OMe solution. The WR-OMe

solution was mixed with another reaction solution and the resulting



To a solution of the |labeled chitotriose-AcWrh (d) of Experinental
Exanpl e 5(1) was added 10 equi val ents of aoWR (H) of Experinental
Exanple 1(B), and the pH was adjusted to 5 with acetic acid. The
reaction solution was heated at 90 degréé centigrade 15 for 1 hour,

and then a part of the reaction solution was taken out and m xed with
the | abeled chitotriose-aoWR (D) of Experinental Exanple 5(2) with a
known coreentuati oasasstirian efpal st Andard. Thes meesulitdmgsoiutiloe was
was anal yzed by MALDI - TOF-MS, and a ratio of the |abel ed

chi totri cseneVRR e wWoaihetkduraheressviton 20 ddlatdorined kesidue
| abel ed chitotri ose- aoV\R_(lH) obtained in this reaction was ,

cal cul at ¥PS POFSSF Ay Olildeangflt £A3nENeX R Falyyec g BagRY oW g ely a desired
sol ution of theé bel ed chitotrjose-aoVWR (H) of 25 Experinental ,
Exanpl o S(ZPURS At lE 16 W VA ST < TR RT PAj 2SR Coxperi HempRaLysis

Exanpl.e 1(A nd the diusted,to. 5 with acetic. acid. The .

react i’'on ags%%%c?lonng \/%’SMﬁggﬁggogf Mgo ?le%?%lere%ﬂsy)roc%ﬁeti’gigﬁe[gw 17 Higtit 7as
and t hen f e jon solution was taken out and mxed with

t he IabelcgD C ‘%etcgtar"f g(g/e{-'d?%ﬂmh (e) of Experimental Exanple 5(1) with

a known concgitgation as an internal standard. This resulting mxture
was anal yzed by MALDI - TOF-MS, and a ratio of the | abel ed

chi totri ose- @WRdhGon i nedidor e -eacioMn SQiHhem t@)hhe

chitotri ose-AcWRh (d) obtained in this reaction was cal cul at ed.

[0260] (4) Od nRexdnfoExEHanges § eakld08ri®Tocacsebytbatiof (rhg) (2 m1),
| abel ed chitotri ose-ao\WWR (H) of Experinental Exanple 5(2) was added

10 eddi vareht-seof e aoWRL i Pmioft e erisment at e®xanpl2d AéBreccarhthergdd for
was adjusted to 5 with acetic acid. The reaction solution was heated

at 90 degt é@udent i dhadestorionhasatytand vhercenpartrafed hindegact irenluced
solution was taken out 15 and m xed with the | abeled _

chi t ot ri G¥&ESKVEh (dPLloenExperf medded Béavhl EDS( 1¥eafthen lGwEion was
concentration as. .an internal standard. This resulting m xture was

anal yzed 1P MG T &% HTES e MMAER §s SR pmpound
cont ai ned, i,n the reaction sql ution to.the chitotrj.ose-ao )

obt ai ned i1 tHi% Orbgcéac n|e(53f1n' vvg (Fz;’leclflna?tlé’&lSzﬁfﬁféﬁln@B)toSm?ﬁmF“MS’ a
exchange i f ncti.qnal o] Fi q. i r .

il u??r atqe%céiog%y&gﬁé%'o%q 3%%@&%@% E4Ct ?)gr?%rc\)%cfﬁg: gﬁ%\ie %8'

patterns. Itigsasfound that the efficiency of the hydrazone-hydrazone
25 exchange reaction and the hydrazone-oxi ne exchange reacti on was

hi gher thandnhaheodtidie HaXidTe: Rysk agoden X change nkeasbohatkdii’, acwr
oxi me- oxi me exchange reaction. That is, the hydrazone bond was
(H) in which hydrogen of a methyl group was protium and aoWR (D)
in which hydrogen was deuterium were prepared.
20 [0246]
Synthesis of amincoxy group-containing polymer beads
A polymer particle containing an aminooxy group was prepared
according to the method as described in Patent Document:
International Publication Pamphlet No. 2005/097844.
25 [0247]

Experimental Example 2

Preparation of sugar chain sample



90 easily subjected to the exchange reaction rather than the oxine
bond. Furthernore, it was also found that the hydrazone-oxinme

exchange proceeded with good efficiency rather than the

hydr azone- hydrazone exchange. 5[ 0262] B<perinental Exanple 7 Exchange
reaction fromsolid phase to |iquid phase (A) Conparison of exchange
reaction efficiency Fromthe results of |iquid phase exchange

reaction in (19 Expeeiraenbal cExabptepbotéinvasgéoungzihat the

hydr azone- oxi ne exchange proceeded the nost efficiently. As shown

bel ow, the ektichensy wvfed hes exighange redactaroriboomciekisé phese teed as
| i qui d phase was al so conpared in the same manner. [0263] 15Beads

cont ai ni Agsaer al@imde ofr plyceripe e imgasheaker um sugegschand dhssolved
Experimental Exanple 4 and beads containing an am nooxy group

capt ur i ng™t Re “SeMYmSWeAL A HFATR ARG o fife Urdiffer &5 3R Bxperquintad @
Example 4 were used for the co arlson To each of sugar chain

captu§|n§uﬁé§&§ @&Elgﬁd%@e@ﬁ ki deii @ﬁﬁNﬁhﬁﬁft§bﬁﬁgl5ﬁe éﬁa?ﬁéﬂﬂos?%utlon
L uti furth 180 %

oCitacel 6 111156 1 i i Fhe-PeSalEIRg il LrE i Trodf S e 1

80 degr egroeqtLgrade | &5 b, nut s, . -BLLeE &EheR& | Gl an gl bhesng che

reaction he Super was recov and T he

measur e”?@%u%%ngaEBhﬁngHt wa§5£92§6%t5&9at 43t Sdé?%@é[)éeﬁgg%@& h]_a(%]; 16

As clear fromthé SINratio of the chart, It was found that the

efficiengyuwas bh@r@@?tamﬁﬁg abeadsigopL3i pbNgasehydrazi de group
captured the sugar chain and an am nooxy conpound released it. This

resuld is cooséstent with the result fromthe conparison of the
reaction efficiency in the liquid phase in Experinmental Exanple 56.

[ 0265] (B) Re)retesseavforsudagleghapmotedm beagals dhealexchangeneeachi sarum
(1) Re-release of sugar chain from pol yner beads contai ning hydrazide
group 10To pohynef meaus! contal mMaw takepdiaziadeegesdpabondedsebvedein a
sugar chaln in Experinental Exanple 4 were added 20 pl of aoWR (H)

sol ut i on°P 2O WB (P 512 1ON20ea 861 1INE 18RI d/ AcEtPnl BFAve tsgfugi FRcface

and the resulting m xture ed at 80 degree centi.grade for, 45
i ut os. “AFLEP CRECor Bt FORCO! TG EeactibnihE n CeaberRatHiatLon vas

15 incubated at 60 degree centigrade for 30 minutes, and then 5 units
of N-glycosidase F (a product of Roche} were added, and the
resulting solution was incubated at 37 degree centigrade for 16
hours, whereby a sugar chain was released.

[024¢9]
20 Experimental Example 3
Reaction of low-molecular hydrazide compound with sugar chain
{(1l) Reaction of commercial hydrazide compound with sugar chain
The hydrazide compound of Experimental Example 1 (A) with a
concentration of 10 mM was dissclved in methanol or acetonitrile

26 to cobktain a hydrazide compound scluticon. To the fetuin sugar chain

solution of Experimental Example 2 (1) (corresponding tc 500 pmol)

were added 1 pl of a hydrazide compcund sclution and further 100



15 was recovered and an internal standard substance (chitotetraose)

was added thereto for carrying out the MALDI - TOF- M5 nmeasur enent,

wher eby the anount of the recovered sugar chain was cal cul at ed.

[ 0266] (2) Re-release of sugafSchain from commercial beads
(Affi-Cel 20Hz) Wth respect to Affi-CGel Hz capturing the serum
sugar chain in the same manner as in Experinental Exanple 4, the

sugar chaih afascesonelteaded iThe heasanennanhetias was hkptefl at 80 degree
Experi mental Exanple 7(B), whereby the anount of the recovered sugar
chai n wasco5- kgrads ated. 1@2@1}111?:@@, Svhi¢ Ty r ghes auMDICh'EQﬁ Msrd the
chart of the sugar chain 92 recovered in the nethod of (l%

Exper | rren‘?béfﬁ Biplrempepnd were geactedy| ThePrgictarétipgt Flom domphet ion
t he signa unt of the internal st ndard substance, it was found

that 56%%f a‘irxlﬁee RSNt A h &SGR ¢ AARET TP be recover ed.
5[026%] f 6 illustrates a NALDI-TCF-NB chart of the sugar

chai n recove n the method of (2) of Experinmental Exanple 7(B). At

t he same tlﬁ%é&the ﬁhart391u§@P sugar %paln¥h559 gngggn (léh?%t when

Experi nment a ‘anpl € 7(B)” was also illstra omt he

S/I'N rati g 9fydhe; IRRS, SREGId Uk sl tt%§c9?ﬂ70'~{§§é’d fouad Lhat % gpe acj( was

anount of the recovered sugar chain”was snal when comerci a

were usethbddrwas fiounk thadit ieen nehen ke adﬂw%l%fcmea%d%eq%@ W3S the

increased by 3 tines, it failed to reach the 15 pol yner beads

cont ai ni i hydeazi dEngﬂwﬁlb{)arbheaSdtgd’lﬂitmlr@br@-ﬂélrﬁ:ekisin a schematic
consi dered, as described above, because the anount of the functional

gr oupgOof wiemieraindl 2bepdsatsnspatid{abobbndtd0d)p asacdompared. t 0Theadame
of the present invention. [0270] 20Experinental Exanple 8 Exchange
reacti on 4oy quane phHase abd edoladd witas @ ther [domptonatded Weeleowsetdhe
sugar chain | abeled with a hydrazi de conpound (hydrazone bond) was

br ought i nt d %edtlact with pol ymer beads contai ning an an nooxy group,

h
wher eby the drazon%égrb 90WR%X%Q%%9%UB%%c%%%qnfron1I|qU|d phase to

solid phase s K8

AcWRh of Experimental Example 1(A) was dissolved to the

16 concentration of 10 mM in methanol or acetonitrile to obtain a

hydrazide compound solution. The serum sugar chain solution

(corresponding te 5pl of serum) of Experimental Example 2 (2) was

taken in a vessel. 1ul of the hydrazide compound solution was added

theretoc and 100 pl of acetonitrile was further added. The resulting

20 material was heated at 80 degree centigrade for 45 minutes, whereby

the sugar chain and the hydrazide compound (AcWRh) were reacted.

The product after the completion of the reaction was measured by
MALDI-TOF-MS.

[0252]
25 Fig. 2 illustrates a MALDI-TOF-MS chart, whereas a peak was

observed at the position indicating the molecular weight of the

sugar chain (in the figure, a structure represented in a schematic



This method coul d be applied such that, for exanple, the sugar chain
was | abeled with a fluorescent hydrazide conpound, and then the 93
sugar chain was isolated by HPLC or the |ike and reacted wi th beads,
whereby the isolated sugar chain was indfobilized onto beads. In

short, this nethod can be used as a nethod for randomy selecting a
sugar chain from sugar chain m xtures (for exanple, sugar chain 5
recover ed ifewo maghkly ceprot ebaliecdndopeesenbthgrt he sel ect ed sugar chain
onto a surface of the beads. Further, as an application exanple, a
solid phase [¢#dbstirate can al so be used instead of beads. [0271]

(1) Bonding of hydrazine conmpound (AcWrh (d)) with sugar chain 10
AcWRh (d) ofxBrpemencataFExExahpl € 1(A) was dissolved in methanol with
a concentration of 10 mM_ 10 pnol of the sugar chain rel eased from

f et ui n t hat RRES TP cohRILERA 18T f AT I3 ViasE 8Pl ynep beadgy with sugar
hydrazi de, conmpound sol uti on was added and 100 pl of acetonitrile

cont a? ni f§33% acetic acid was further added. The resulting 15

materi al was heated at .80 degree centjgrade f.or, 45 m.nutes,. whereb

[he sugar | chaPn ind ACA FCY TR ST S T ars o A o e of
of hydrazi - i I b, The r a

and o AR e gre et a) fids Hekgulkttn SAR LT BB TaeTi R fer

Example 8(l)in @3(3kon (cotIsbrehange dLeaqhi e%éﬁﬂ;rf?)f pely églé?tﬁ%al

cont ai ni ng an am nooxy group was takén in a vessel, and the s

chai n borgdgapte A¢YRNEE)addsd pund heyeint 5 3eethaipHiMaS-88LLshedy 23
to 4 with an acetic acid buffer solution, and the resulting sol ution

was [eactedtat 80idegied natdrgraded,orTHe hagul Afiemattke icanmpkethen:ed
of the reaction, the supernatant was 94 recovered, the | abeled

d- AcWRh &€) 88udaprehaanwighadekfownd comtent eat | whne walsy atddedsagsaanchain
i nternal standard, and the MALDI - TOF- M5 neasurenent was carried out,
wher eby EBRe anbiidtrasfdehersugapnchadds (WaBe pstated. gabPaetosydnt edinsed
triantennary glycan 5 typically paid attention to) was obtained. As

t he negat'i¥B &M amphat s Peher vaber romtpalty ke Wempcteshedgarnghain

an aninooxg grou wa trgated in the same manner. £0274
wa ecovered and guantitatively analyzed by thé measurement of

15 MALDI-TOF-MS {internal standard method). As a result, it was found
that 80 to 90% sugar chain was bonded to beads. Thereafter, beads
were washed with a 0.5% aqueous solution of sodium dodecyl sulfate
{(SDS), 50% methanol, an agqueous solution of 4M guanidine and pure
water, and supplied to the experiment of re-releasing of the sugar

20 chain to be described below.

[0254]

Experimental Example 5

Preparation of lakeled sugar chain

(1) Bonding cof AcWRh (d), AcWRh (e) and sugar chain

25 To an aqueous chitotriose solution was added 10 equivalents of
AcWRh (d) or d-AcWRh {(e) of Experimental Example 1(A), and the pH

was adjusted to 5 with acetic acid. The reaction solution was



Fig. 7 illustrates a MALDI-TOR- M5 chart. 10l n the systemin which

pol ymer beads contai ning an am nooxy group was reacted, about 20% of

t he anobunt of the sugar chain was observed. On the other hand, in the
negative control, the anount of the sugdf chain was hardly changed.
Fromthis fact, it was found that about 80% of the anmpbunt of the

sugar chain was bonded on pol yner beads 15 contai ning an an nooxy

group. [O2Bedxper Pleniea)reex amphiel @radbmosaccharicde i mindidhyzed beadded
Preparati on of nonosaccharide i mobilized beads 2010 ng of pol yner :
beads cormtlai ¥t ere-avmiidoxyd ) grodpa of alkx ped | et @l » Exeapl- A {B) Waswere
taken in a vessel, and 10 pnol of gal actose (Gal) or

N acet yl tRicHdtA ne (A oNAc) was added thereto. 200 pl of

acetonitrile containing 2% acetic acid was added thereto, and the

resul ting met%ri%dl was heated at 80 degree centigrade for 25 1 hour,

wh th b I t Th ft bead
sequerli o Fy@da%%@%q P B e SR of St HERO R pare
wat er, wherqby %FQngQ: f{§t¥§g(%r§gY%tzon ?ﬁFeégérgdbécqu%ﬁﬁéﬁﬁ}s of

Verrfrcatron of irh-capturing abi |

HRP (hor ish e d %ﬁéﬁ abi gy A
HRP-V%ea%%gD\bR?%HZgg u%?ﬁ?n@m (?Qémﬁggp C%?%ﬁ@§§o#n#ubfs&a%g)giﬁ% |pr§1| hos
(RCA 20) Apldsderetbns pepmfactured dy, Se!riﬂég%éz'c@éﬁoé@fd*&@n WBILheated
respectively dissolved to the concentration of 1 pg/m 1n a binding

buffer (S@ mMMOTrigddide 108ntdMGNedd , AOr MM Cagbdr, 10wAMMIG! 25 1abeled

pH7.6). 1 ng of beads onto which nonosaccharide was i mmobilized in
Expeninenthdlt ol ibsamalo®iRO (ks was atialken in a vessel, and 100 pl of any
of lectin solutions was added thereto, and the resulting m xture was
mldly stirrl@@5&t 37 degree centigrade for 16 hours. Thereafter,

beads were washed with a binding buffer containing 0.05% of Tween 20
and a bi ndi Fgregfifrentadspeervel ¢ for 1 hour. Labeled HRP lectin
bonded 15 on beads was the devel opnent of the color with a peroxidase
col oring ki LiEH1Fr BEGSE 6FCEGRTEoRGABAREN P& EYNCtipaa)l PEPUREasuri ng

t he absorb ce_.of solution at 450 nm, whereby the bjndi
of | ectl n E 25 |ftr?g§é’a'ln[90§}79ﬁla’%ﬁsresaﬁ5vﬁ?q nt??éu@r Fbaﬁﬁsn‘%kb?r}l‘r)ﬁﬁ]mth

" opded NA d b

oF R 58 TharEasde% RaNdath i SO E hBERRL VAL R R T b0l L kBiRepxy

A | Wiy 0 |
”a'ng%o%%Q%%ﬂEégﬂlng‘cué%g L Wil e B@AlébyﬁgHQ %1@%CO%@bég{ﬁ§gba%nlng

Monosacchari de i mobi |1 Zed be obt ai ned ylng t
t he pres%6hp%5nH@Ve%hb@@b?ogb%eiu%%byt&%%%@@&%%daBQ ¢RRt UK Brazone-oxime

correspondi ng l'ectin
exchange {or hydrazone-hydrazone exchange}. By comparison, as for
the sugar chain labeled with an aminooxy group-containing compound,
20 label was also attempted to be transferred. The progress of the
reaction was confirmed by MALDI-TOF-MS.
[0257]
(A) Exchange reaction of functional groups
(1) Hydrazone-hydrazone exchange reaction
25 Tc a solution of the 1labeled chitotriose-AcWRh (d) of
Experimental Example 5(1) was added 10 equivalents of d-AcWRh (e)

of Experimental Example 1(A), and the pH was adjusted to 5 with



Experinmental Exanple 10 96 digosaccharide i mobilized beads
Preparation of oligosaccharide i mobilized beads 10 nmg of pol yner
beads containi ng an am nooxy group of Experinental Exanple 1(B) was
taken in a vessel, 1 pnol of the 5 fetuw: sugar chain of Experinenta
Exanpl e 2(1) or a ribonuclease B sugar chain solution was added in
terns of the anmount of the sugar chain. 200 pl of acetonitrile

cont ai ni pGed%caceii€. acifthanase adeesh apd1tiheonesidd | hgat@dd ericalsovagegree
heated at 80 degree centigrade for 1 hour, whereby the sugar chain

was i mohidnitded adkt dolreadsicut) FTher eakthern, pheadsfwehe segoehbhakbyution
washed with a 0.5% SDS sol uti on, nethanol and pure water, whereby
forei gn matt egenepatremdvedzed 02:49] YR NéslfddcehicptofiosectpWR (H) of
capturing ability Capture of Cbncanavalln A (Con A) 151 ng of beads

Wi th Ri berperéasatBlsirpmpkhai(@)iwhbbial kzed escent ot iBepes @iﬁehtﬂéﬁmal
Exanmple 10(1) was taken in a_vessel. 1 ul of the Con A solution

pg/ M ¥ afdareers- offhtlﬁeIEPHétﬁQQbEi#FEPI@/eWéSaaaéélytzﬁérEYOMAéﬁH %"Msf
resulting nmateri al tirred at 37 degree ce rade for

hour s, eﬁeﬁy(eBHDX%iééebgﬁée SHotEhES 26T SRR LR i o ifthe
Ther eaf t er eads washed w h a. bi.n buffer n|n . 05%
o Tvaen 28 A oo by R BurrS ires%)%%tﬂ—\’/e AL Cfmur 189 905%ea

cl eani ng %okﬂ&eoeege%l ATREd 20RO

nmet hyl - a- nannopyran05| was ad as épten and the resulting
m xture was gbkgfed at 37 degree centlgrade for 2 hours, 25 whereby
Con A bondeé to the sugar chain on beads was rel eased. The

supenpat ant (pasHyeeaYehedoxambr ¥R8hAng§e! HEhEN: fseEqUENce grade
trypsin, a product of Pronega) was added, the reaction m xture was
To a solution of the labeled chitotriose-AcWRh (d) of
Experimental Example 5(1) was added 10 equivalents of acWR {H} of
Experimental Example 1(B), and the pH was adjusted to 5 with acetic
acid. The reaction solution was heated at 90 degree centigrade
15 for 1 hour, and then a part of the reactien solution was taken out
and mixed with the labeled chitotriose-aoWR (D) of Experimental
Example 5(2) with a known concentration as an internal standard.
This resulting mixture was analyzed by MALDI-TCF-MS, and a ratio
cf the labelead chitotriose—-AcWRh (d) contained in the reaction
20 solution to the labeled chitotriose—aoWR (H) obtained in this
reaction was calculated.
[0259]
(3} Oxime-hydrazone exchange reaction
To a solution of the labeled chitotriose-acoWR (H) of
25 Experimental Example 5(2) was added 10 equivalents of AcWRh (d)

of Experimental Example 1(A), and the pH was adjusted to 5 with

acetic acid. The reaction solution was heated at 90 degree



97 allowed to stand at 37 degree centigrade for 16 hours, and the

rel eased Con A was fragnented into peptides. Apart of the reaction

sol ution was taken and the MALDI - TOF- M5 nmeasurenent was carried out.

As shown bel ow, data was conpared with &Pready known amno 5 acid
sequence of Con A. [0280] (1) The trypsin cut position was

presunmed fromthe am no acid sequence of Con A (already known) for

est i mat i ngertthiey meass fwunierhaafr ,a gpebttirde far agmentof Ehet hemctibnwaslution
conpared with the neasured 10 mass spectrumdata so that it was

confi r medvashats ketepuiepadcohsedt ehth #ie tilse tddnshitted niese -niudo@iRhof( e )
the peptide fragnent was estinmated using PeptideMVass (a tool

publ i shePorE¥mdjimental ohxampMs anadl ysishofa tHeovepeesepraEiiveon as an
spectrum of the obtained spectra was carried out. As a result of the

anal ysi s W4istgats RAIPHTTRME/ MoIFdR Se8Feht1Ra0t Gutfge eddfmanaigzed by
i gi pal i MS/ MBS data.of t i de f t),.it was

oot Poe P e R P s 0 2Py S VAT BBe e o

As sh in.Fi.g._ 9. | f det ect i n,which.the 20

o dors ved Bidedin, Uk, WeREACH MENSLIBLo T Eng SR TSRt g AR

chai n coniedd N Rionucleass i Yas ahighmaanose: type sugar chain

(lots of mannose resi dues contai ne n A has a property of
recogni zi ng [merppqse and binding to it. Fromthese facts, Con A
coul d be recogni zed and captured by 25 the sugar chain inmobilized

onto beads. (4980&LiAMoxike AxbBLhed feacpreparing a sanple in which a
subst ance A containing a hydrazide group is bonded to a sugar chain
5and/ior a s@Ogar adesiolatiive viod hyteazanbellednmathanchetweenrablie (H) of
hydrazi de group of the substance A and the reducing end of the sugar
chai n andxpertiensadakFxdmpileab(¥e.was adzledTA® ewthwvdléotsprepaimgla of
sanple as set forth in claim1, 10in which said substance A conprises

a noi et y EEGRTANRIEG Lchrampphor @ lor apdubhepioves adjusted to 5 with acetic

acid. The reaction solution was heated at 90 degree centigrade
for 1 hour, and then a part of the reaction solution was taken out
15 and mixed with the labeled chitotriose-AcWRh (d) of Experimental
Example 5(1) with a known concentration as an internal standard.
This resulting mixture was analyzed by MALDI-TOF-MS, and a ratio
of the chitotriose—aoWR (H) contained in the reaction solution to
the chitotriose—aoWR (D) obtained in this reaction was calculated.
20 [0261]
(B) Study of exchange reaction of functional groups
Fig. 3 is a graph illustrating the yields of the exchange
reactions of the above 4 patterns.
It was found that the efficiency of the hydrazone-hydrazone
256 exchange reaction and the hydrazone-oxime exchange reaction was
higher than that of the oxime-hydrazone exchange reaction and the

oxime-oxime exchange reaction. That is, the hydrazone bond was



3. The method for preparing a sanple as set forth in claim1i1, in

whi ch said substance A is a substance selected fromthe 15foll ow ng
subst ances or a salt thereof, (substance A):

5- Di net hyl am nonapht hal ene-| - sul fonyl h3drazi ne (Dansyl hydrazi ne);

2- hydr azi nopyri di ne; 9- fluorenyl methyl carbazate (Fnoc hydrazine);
benzyl hydr azi ne; 4,

4-di f | uorasi 1% dubBthy tddthorhe3axd4aatyazacactndacenendr 20R0f 0PhONGLime
acid, hydrazide; 2-(6,8-difluoro-7-hydroxy-4-

met hyl cobwad. n) &tettdtepacaz, de;t Fwad etdnd afvwurod otinat | hS- hedrbouye+exime

aci d,

hydrazi de (DCCH); phenyl hydrazi ne; 1- Napht hal eneacet hydr azi de;

2- hydr azierghengei c pacicdedgidot iwi thy drasddie; e @i ipfrery | acether than  the
hydrazi de. 25 4. The nethod for preparing a sanple as set forth in

cl ai m 1, hYRT@FEPER —§3Pd22apst 8K6BaAdBent ai ns a noi ety consisting of at

| east _one ofgggéirginine residue, a tryptophan residue, a

pheny?alaniﬂ
a derivativgxthere
forth in clai

i due, a tyrosine residue, a cysteine residue 99 and

of 5. The_,method for preparing a sanple as set
ﬁ?ﬁ}m?ﬂtﬁhigﬁagglﬁ dubstance A is a conpound having a

e, ey ic e ol o (AL A ) o e

C=NH NH2 whepei fornbBrt Benf 9EMUL hag{éée%g?gg%ﬁ & ?Péné . 10 6.

The nethod for preparing a sanple

set in claimd, in which

sai d substapeenA tRS arsdes urgr of1ithe S olhewengekernArba (2daction in

10

15

20

25

Experimental Example 6, it was found that the hydrazone-oxime
exchange proceeded the most efficiently. As shown below, the
efficiency of the exchange resaction from solid phase to liguid
phase was also compared in the same manner.

[0263]

Beads containing a hydrazide group capturing the serum sugar
chain in Experimental Example 4 and beads containing an aminooxy
group capturing the serum sugar chain in the same manner as in
Experimental Example 4 were used for the comparison. To each of
sugar chain capturing beads was added 20 pl of aoWR (H) solution
(20 mM) or AcWRh (H) solution (20 mM) and further 180ul of 2% acetic
acid/acetonitrile sclution, and the resulting mixture was heated
at 80 degree centigrade for 45 minutes. After the completion of
the reacticn, the supernatant was recovered and the MALDI-TOF-MS
measurement was carried out.

[0264]

Fig. 4 is a MALDI-TOF-MS chart.

As clear from the S/N ratio of the chart, it was found that the



[ Chem cal Fornmula 2] 15(Forrmula 2) NH O HH CGNCH CGNHNH2 HI oCH2 L
wherein, in the formula, R represents any of H, -COCH3 or - COCD3.

100 7. The nmethod for preparing a sanple as set forth in claiml, in
whi ch sai d substance Ais represented bylthe following fornmula (3),

[ Chem cal Fornula 3] 5(Fornula 3) (Carrier) -R- NHNH2 wherein, in

the fornmula, the carrier represents a polynmer matrix; and R

r epr esentsst &l diyatrac ardsort ieh dias thawhiang beads 20 ndariivdm gateo sy dwlaizd klemay oup
be interrupted with -0-, -S-, -NH, - 10CO or -CONH-. 8. The nethod
for prepatdRigizesanpl gt seeinomabapmrcizgory compowndete bedsed it. This
substance A has a crosslinked polyner structure represented by the

fol | owi ng §BHrul’s (RSBt emicl F06r mssa 4] fEP8Y lica corparison of the
reaction efficiency in the liquid phase in Experimental Example
5 6.

[0265]

(B) Re-release of sugar chain from beads by exchange reaction

(1) Re-release of sugar chain from polymer beads containing
hydrazide group

10 To polymer beads containing a hydrazide group bonded to the sugar
chain in Experimental Example 4 were added 20 ul of aoWR (H)
soluticn (20 mM) and 180 pl of 2% acetic acid/acetonitrile solution,
and the resulting mixture was heated at 80 degree centigrade for
45 minutes. After the completion of the reaction, the supernatant

15 was recovered and an internal standard substance (chitotetraose)
was added thereto for carrying out the MALDI-TOF-MS measurement,
whereby the amcount of the recovered sugar chain was calculated.

[0266]

(2} Re-release of sugar chain from commercial beads (Affi-Gel

20 Hz)

With respect to Affi~-Gel Hz capturing the serum sugar chain in
the same manner as in Experimental Example 4, the sugar chain was
re-released in the same manner as in (1) of Experimental Example
7(B), whereby the amount of the recovered sugar chain was

256  calculated.

(0267]

Fig. 5 illustrates a MALDI-TOF-MS chart of the sugar chain
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recovered in the method of (1) of Experimental Example 7(B).

As a result of the calculation from the signal amount of the
internal standard substance, it was found that 56% of the amount
of the sugar chain used could be recovered.

[0268]

Fig. 6 illustrates a MALDI-TQOF-MS chart of the sugar chain
recovered in the method of (2} of Experimental Example 7{(B). At
the same time, the chart of the sugar chain recovered in (1} of
Experimental Example 7(B) was also illustrated.

[0269]

From the S/N ratio of the mass spectrum, it was obviously found
that the amount of the recovered sugar chain was small when
commercial beads were used. It was found that, even when the amount
of beads used was increased by 3 times, it faiied to reach the
polymer beads containing a hydrazide group by the signal amount.
This is considered, as described above, because the amount of the
functional group of commercial beads is small (about 1/100) as
compared to hkheads of the present invention.

[0270]

Experimental Example 8

Exchange reaction from liquid phase to solid phase

As illustrated below, the sugar chain labeled with a hydrazide
compound (hydrazcne bond) was brought into contact with polymer
beads containing an aminoceoxy group, whereby the hydrazone-oxime
exchange reaction from liquid phase to solid phase was carried out.
This method could be applied such that, for example, the sugar chain

was labeled with a fluorescent hydrazide compound, and then the
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sugar chain was isolated by HPLC or the like and reacted with beads,
whereby the isolated sugar chain was immobilized onto beads. In
short, this method can be used as a method for randomly selecting
a sugar chain from sugar chain mixtures (for example, sugar chain
recovered from glycoprotein) and presenting the selected sugar
chain onto a surface of the beads. Further, as an application
example, & solid phase substrate can also be used instead of beads.

[0271]

(1} Bonding of hydrazine compound {AcWRh (d)) with sugar chain

AcWRh {d) of Experimental Example 1{A) was dissolved in methanol
with a concentration of 10 mM. 10 pmol of the sugar chain released
from fetuin that was glycoprotein was taken in a vessel. 1 pl of
a hydrazide compound solution was added and 100 pl of acetonitrile
containing 2% acetic acid was further added. The resulting
material was heated at 80 degree centigrade for 45 minutes, whereby
the sugar chain and AcWRh (d) were reacted.

[0272}

(2) Bonding of hydrazine compound (d-AcWRh (e)} with sugar chain

The sugar chain and d-AcWRh (e} were reacted in the same manner
as in Experimental Example 8(1).

[0273]

(3} Exchange reaction

5 mg of polymer beads containing an aminocoxy group was taken in
a vessel, and the sugar chain bonded to AcWRh (d) was put thereinto.
The pH was adjusted to 4 with an acetic acid buffer sclution, and
the resulting solution was reacted at 80 degree centigrade for 1

hour. After the completicon of the reaction, the supernatant was
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recovered, the labeled d-AcWRh ({(e) sugar chain with a known
concentration was added as an internal standard, and the
MALDI-TOF-MS measurement was carried out, whereby the amount of
the sugar chain (NA3: Asialo, galactosylated triantennary glycan
typically paid attention to) was cbtained. As the negative control,
the system free from polymer beads containing an aminooxy group
was treated in the same manner.

[0274]

Fig. 7 illustrates a MALDI-TOF-MS chart.

In the system in which polymer beads containing an aminooxy group
was reacted, about 20% of the amount of the sugar chain was cbserved.
On the other hand, in the negative control, the amount of the sugar
chain was hardly changed. From this fact, it was found that about
80% of the amount of the sugar chain was bonded on polymer beads
containing an aminooxy group.

[0275]

Experimental Example 9

Monosaccharide immobilized beads

Preparation of monosaccharide immokilized beads

10 mg of polymer beads containing an aminooxy group of
Experimental Example 1(B) was taken in a vessel, and 10 pmol of
galactose (Gal) or N-acetylglucosamine (GlcNAc) was added thereto.
200 pl of acetonitrile containing 2% acetic acid was added thereto,
and the resulting material was heated at 80 degree centigrade for
1 hour, whereby the sugar was immobilized onto beads. Thereafter,
beads were sequentially washed with a 0.5% 3DS solution, methanol

and pure water, whereby foreign matters were removed.



wherein, in the fornula, RL and R2 represent a hydrocarbon chain
having 1 to 20 carbon atons which may be interrupted 20with -0-, -S-,
-NH, -CO or -CONH-; R3, R4 and R5 represent H, CH3 or a hydrocarbon
chain having 2 to 5 carbon atons; and m?and n represent the nunber of
nononer units. 101 9. The nethod for preparing a sanple as set forth
in claim7, in which said substance A has a crosslinked pol yner
structure repitsented by the following fornmula (5), 5[ Chenical
Formula 5] (Formula 5) H3CH3C \ H2\ H2 C Ccc O 0--- NH 0 H2Q H2C
CH2bH2 6a CHRO=0/aridiication of lectin capturing ability

Three kinds of labeled HRP (horse radish peroxidase) lectins:

HRP-Concanavalin A (Con A), HRP-Wheat germ aggiutinin (WGA) and

5 BERP-Ricinus communis agglutinin (RCA120) (all lectins

manufactured by Seikagaku Corporation) were respectively

dissolved to the concentration of 1 pg/ml in a binding buffer (50

mM Tris/HCl, 100 mM NaCl, 10 mM CaCl2, 10 mM MgCl2, pH7.6). 1 mg

of beads onto which monosaccharide was immobilized in Experimental

10 Example 9(1) was taken in a vessel, and 100 ul of any of lectin

solutions was added thereto, and the resulting mixture was mildly

stirred at 37 degree centigrade for 16 hours. Thereafter, beads

were washed with a binding buffer containing 0.05% of Tween—-20 and

a binding buffer respectively for 1 hour. Labeled HRP lectin bonded

15 on beads was the development of the color with a peroxidase coloring

kit {(a product of Sumitomo Bakelite Co., Ltd.) for measuring the

absorbance of the solution at 450 nm, whereby the binding amount

of lectin was estimated.

[0277]

20 As shown in Fig. 8, it was found that lots of WGA was bonded to

GlcNAc immobkilized beads, while lots of RCAL120 was bonded to Gal

immobilized beads. It has been known that WGA mainly recognized

GlcNAc, while RCA120 mainly recognized Gal. Monosaccharide

immobilized beads obtained by applying the method of the present

25 invention could surely recognize and capture corresponding lectin.

[0278]

Experimental Example 10



/ H2 ;") CC H2AQ\ pH2 cH3 HN C=H2C:. CI PH2 0-=C NH H2N
wherein, in the formula, mand n represent the nunber of nononer

units. 10 10. The nmethod for preparing a sanple as set forth in any

one of clains 7 to 9, in which said substance Ais a polyner particle
havi ng an average particle dianeter of equal to or nore than 0.1 and
equal to or less than SOO pm 15 102 of clainms 7 to 10, in which

sai d subst ancegAskscaapabgnemnmpbifiekd hawdag a hydrazide group of a
dry weight of not |ess than 100 nnol per 1 ng. 512. The nethod for
prepari ng aPsappletasnsef toighsanchayideeivhoblidimd7beadd0, in

whi ch said substance Ais a polyner particle having a hydrazide group
of a dry weil§htm@f afot PPégFerhdpeadds mepitagering ngn lNBNoFHe gerhed of
for preparing a sanple as set forth in any one of clains 7 to 12, in
whi ch safdPSaBEEaLEe A*PEPdeat!(8)atachd aigrofim & gvaesel, hgumepheof the

nEthog f %t%&%pgﬁgg éhéfﬁ“gfaE%%eiﬁkeE%EHhEQQmSYX ﬁ%ﬁ% or a ribonuclease
B sugar chain solution was added in terms of the amount of the sugar
chain. 200 pl of acetonitrile containing 2% acetic acid was added
and the resulting material was heated at 80 degree centigrade for
1 hour, whereby the sugar chain was immcbilized onto beads.
10 Thereafter, beads were sequentially washed with a 0.5% SDS solution,
methanol and pure water, whereby foreign matters were removed.
[C279]
(2) Verification of lectin capturing ability
Capture of Concanavalin A (Cocn A)
15 1 mg of beads with Ribonuclease B sugar chain immobilized thereon
in Experimental Example 10G(1l) was taken in a vessel. 1 ul of the
Con A solution {10 ng/ml) and 100 pl of the binding buffer were
added thereto, and the resulting material was mildly stirred at
37 degree centigrade for 16 hours, whereby Con A was bonded to the
20 sugar chain on beads. Thereafter, beads were washed with a binding
buffer containing 0.05% of Tween-20 and a binding buffer
respectively for 1 hour. The cleaning solution was removed, 20
pl of 0.5 M methyl-o-mannopyranoside was added as hapten, and the
resulting mixture was stirred at 37 degree centigrade for 2 hours,
25 whereby Con A bonded to the sugar chain on beads was released. The
supernatant was recovered, a trypsin soluticn (sequence grade

trypsin, a product of Promega) was added, the reaction mixture was



150f clainms 7 to 12, in which said substance A is stable under
pressure of at |least not nore than 1 MPa. 15. The nethod for
preparing a sanple as set forth in claim7, in which the carrier in
said fornmula (3) is a substance to be 26directly bonded to a solid
phase substrate or a surface of the solid phase substrate. 16. A
met hod for preparing a sanple which involves the sugar chain capture

step conmyi BduH bi NdiNoh @ SUDSY aREQr &t @At 4Pag¥I85rCBI RoARY/ OB the
sugar derivative according to the nethod for preparing a sanple as

set forthrdeaynd 0Bg Olvael Bt Fndntod 1ot capdpt i8be. SHGRrChai thd ekeaseon
step conprising the action of a substance B contai ning an am nooxy

group or sohydir@azivte graigm a8 thre MIOTRITEOF-0fS rhe ssukslkanceaA agdried
t he sugar chain and/or the sugar derivative, captured in the sugar
chai n captwy.e gtsephoandobilndi ndasai dasugampahad rnwisrid/adrresalyd kswgar amine
derivative while cut off fromsaid substance A to said 5substance B

i n ac@or defick sAquendfe Ay dicdzdne- oxi ne exchange reaction or

hydr azone- hydr azone exchange reacti on occurred between said conpl ex

and sai d subdz@ide B. 17. The nethod for preparing a sanple as

set forth in claim 1016, .in which said substance B conprises a noiety,
cont ai ni ng éﬂﬁoﬁ@ﬁhSF@péﬁnfFHBrBﬁﬂbFéQn Y35 ﬂﬁﬁ§9ﬁﬁid§RWbF' éﬁ&PPn@Cld

I t f i lLaim 1 i n_whj i £ B
2o 0 ARyRSLd OBl S ILIS, Lot S0 4 SURSt a0 B8 e
subst ancesy %Oﬁé%'tﬁéié‘gf@a ez QSrSBIQPP af Ja@ﬁc%ﬁh%%"d”&i BStANE8S yred
cont al nli ng an a NnooxXy oup or a sa T, (SU st ances cont al ni ng a

hydr agi den0uUp)eSr vk MtV agd nenapht hal ene- | =Sk f BRYVY Qﬁg%aqh&%f were
20( Dansyl hydr azi ne); 2-hydrazi nopyridine; 9-fluorenyl nethyl carbazate

(Froc  hydicaad:ne)enthenzy | 4w @2ikg; t¥e mass number of the peptide fragment
4-di fl uor o5, 7-di met hyl- 4- bor a- 3a, 4a- di aza- s-i ndacene- 3- pr opi onoc
aci d, hydveazisthe;in2t(esl &=dirfy Pera-idepdsoxXy- 400l published on web).
met hyl coumar i n) acet ohydr azi de; 7-di et hyl am nocounmarin-3- 25
carboxylic déid,MPyids azindd ysBDECH{ phenytdydeseine;ide spectrum of the
Napht hal eneacet hydr azi de; 2-hydrazi nobenzoi c aci d; and phenyl acetic
hydr azi dé&bt@ined spectra was carried out. As a result of the analysis using
15 MASCOT MS/MS Ion Search {(a tool for estimating original protein
from MS/MS data of the peptide fragment), it was confirmed that
the peptide was surely derived from Con A.
[0281]
As shown in Fig. 9, lots of peaks were detected, in which the
20 Con A-derived peptide and the mass number were consistent. The
main sugar chain contained in Ribonuclease B was a high
mannose—-type sugar chain (lots of mannose residues contained),
while Con A has a property of recognizing mannose and binding to

it. From these facts, Con A could be recognized and captured by

256 the sugar chain immobilized onto beads.



(substances contai ning an am nooxy group) 0- benzyl hydroxyl am ne;

0- phenyl hydr oxyl am ne; 0-(2,3,4,5,6- 9304

pent af | uor obenzyl ) hydr oxyl am ne; 0-(4- nitrobenzyl)hydroxyl am ne;

2-am nooxypyridine; 2- am nooxynethyl pyri di ne;

4-[ (am nooxyacet yl ) am no] benzoi ¢ acid nmethyl ester;

4-[ (am noex&AE®et yl ) am no] benzoi ¢ acid ethyl 5ester; and

4-[ (am nooxyacetyl ) am no] benzoic acid n-butyl ester. 19. The nethod

for preparing a sanple as set forth in claim16, in which said

subst ance B conprj ses noi ety consisting 10of at |east one of an

ar gi ni ne ]res1AdIﬂ thyg t??/f)t%f) %r?‘%%i%lu%am %hjerhyW%Jr%}hl‘_r‘lesﬁﬂé%?%‘Hée )

tyrosi ne resl i due, i ne residue andb eldovatl ve there%

20. ‘The et LR i e G s CUE ol A P st i
| sai ta t eqr Il owi_n

f or rrul a (%é}%b%h %%Sgﬁ% Irglae r%SflaZC I'—lor mYI aa%%%ﬁzgg)r% %I fg%tween Yhe

HZN- 0- G %Ma%a% I%rgﬂ'p o(% I%hg_'?sgﬂ%tlandéH%\ %:l‘l% N'Flec‘rjglaucing end of

the sugar chain and/cr the sugar derivative.

2. The method for preparing a sample as set forth in claim 1,
10 in which said substance A comprises a moiety containing

chromophore or fluorophore.

3. The method for preparing a sample as set forth in claim 1,
in which said substance A is a substance selected from the
15 following substances or a salt thereof,

(substance A): 5-Dimethylaminonaphthalene-l-sulfonyl
hydrazine (Dansylhydrazine); 2-hydrazinopyridine; 9-
fluorenylmethyl carbazate (Fmoc hydrazine); benzylhydrazine;
4, 4~difluoro-5,7-dimethyl-4-bora-3a,4a-diaza-s-indacene-3-

20 propionoc acid, hydrazide; 2-(6,8~difluoro-7-hydroxy-4-
methylcoumarin)acetohydrazide; 7-diethylaminocoumarin-3-
carboxylic acid, hydrazide (DCCH); phenylhydrazine; 1-
Naphthaleneacethydrazide; 2-hydrazinocbenzoic acid; biotin
hydrazide; and phenylacetic hydrazide.

25
4. The method for preparing a sample as set forth in claim 1,
in which said substance A contains a moilety consisting of at
least one of an arginine residue, a tryptophan residue, a

phenylalanine residue, a tyrosine residue, a cysteine residue



NH2 20wherein, in the structural fornula, R represents -CH3 or -

CD3. 21. The method for preparing a sggple as set forth in claim16,
in which said substance Bis a solid phase carrier. 105 22. The

nmet hod for preparing a sanple as set forth in claim 21, in which
sai d substance B is a solid phase carrier containing an am nooxy
group. 523d Ehelemetvhadvkorthprepdri ng a sanple as set forth in claim
22, in which said substance Bis represented by the follow ng formul a
(12), [Chemical Formula 7] (Fornula 12) 10(Carrier) R ONH2 wher ei n,
in the fornula, the carrier represents a polymer matrix; and R

repr esents Ehﬁy@ﬁééaﬁbéﬁrcﬁé?ﬁaﬁavgng $aFB190a8 afBBNL At BirsiMhE Lai med
be interrupted with -0-, - CO or -CONH, 15 24. The

met hod f g HPéE&r?ﬁ@d SgﬁﬁﬁﬁecﬁsAséF FoF?ﬁPPHnélgﬁﬁ%?@ 2j ALHRFER R 0
substance B i 0 a having a structure represented by
the%foll N OflgP?F&Pé”%QfBﬁ thc Fornmula 8] 20(Formula 8) R3 \
H2 CC HZN[Chemical Formula 1]

(Formula 1}
O
] 9 H 9 H
RmC~NH—?H—C—N—§H—C—%W—NHz
CH, CH,
|
d CH,
HN NH

wherein, in the formula, R represents -CHz or -CDs;.

10
6. The method for preparing a sample as set forth in claim 1,
in which said substance A has a structure of the following
formula (2),
[Chemical Formula 2]
15 (Formula 2)
R
\
NH
0
H |
ﬁ-—N—ﬁ}iC NHNH-»

wherein, in the formula, R represents any of H, -COCHs or -

COCDs.
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7. The method for preparing a sample as set forth in claim 1,
in which said substance A is represented by the following
formula (3),

[Chemical Formula 3]

(Formula 3}

{Carrier) —R—NHNH 5

wherein, in the formula, the carrier represents a polymer
matrix; and R represents a hydrocarbon chain having 1 to 20
carbon atoms which may be interrupted with -0-, -S-, -NH-, -

CO- cor -CONH-.

8. The method for preparing a sample as set forth in claim 7,
in which said substance A has a crosslinked polymer structure
represented by the fcollewing formula (4),

[Chemical Formula 4]

(Formula 4)

Rg RJ,
\ M . H
—t c—C
/ /
R Rs
NH \c &
HzN/ R§
m n

wherein, in the formula, R; and R, represent a hydrocarbon
chain having 1 to 20 carbon atoms which may be interrupted
with -0-, -%-, -NH-, -CO-~ or -CONH-; R;, Ry and Ry represent H,
CH; or & hydrocarbon chain having 2 to 5 carbon atoms; and m

and n represent the number of monomer units.



Il wherein, in the formula, RlL and R2 represent a hydrocarbon 106
chain having 1 to 20 carbon atons whigh may be interrupted with -0-,
-S, -NH, -CO or -CONH; R3, R4 and R5 represent H CH3 or a

hydr ocarbon chain having 2 to 5 carbon atons; and m and n represent

t he nunber of nonomer units. 5 25. The nethod for preparing a sanple
as set forth in claim23, in which the substance B is a pol yner
particle having a structure represented by the follow ng fornula (9%,
[CheniCap.ngﬁumgtgpdlﬁepopﬁﬁpargyg a sample as sel forth in claim 7,

in which said substance A has a crosslinked polymer structure
represented by the following formula (3),
5 [Chemical Formula 5]

(Formula 5}

HsC HsC
\ H: \  H
——Cc—C C—C ~—

0 o:<

NH jo

HQC\ HoC

CH, CH;,

S Q

CH; C=0

H2G / H,
= c—c’
HaC, \

2 CHs
HN

=0 L _
H,C, n
SH2
0=C

NH

HoN

m

wherein, in the formula, m and n represent the number of

monomer units.

10
10. The method for preparing a sample as set forth in any one
of claims 7 to 9, in which said substance A is a polymer
particle having an average particle diameter of equal to or
more than 0.1 and equal to or less than 500 pm.

15

11. The method for preparing a sample as set forth in any one



H3C \ H2 C C H2C \CH2 C=0 /H2 C C\CH3 wherein, in the
formula, mand n represent t he nunmber ;@f nonomer units. 1526. The

met hod for preparing a sanple as set forth in claim2l, in which said
solid phase carrier is a substance to be 107 directly bonded to a
solid phase substrate or a surface of the solid phase substrate. 27.
The met hodf fokajreparingl & sanpite cis sseitd faoltstanteady ione Bofl voleai ns
16 to 25, in which the hydrazone-oxi ne exchange reaction or the

hy dr az one23eikax ies itch ah g Farcid o W TR &y e diroutvediote ot noe 1gss
nore tines after the conpl eti on of said sugar chain rel ease step.
1028. A netdod-$or ﬁg$ Wﬁ'sanple in which a hydrazone bond is

di ssoci ated and a sugar chain and/or a sugar derivative is rel eased
by treating a substance A having a structure represented by the

fol 1 owing §or J%? Qﬁ r5§§ nder i condltl Q _which

t he %ugagrgl c’naflpﬁg grhe( ot C)rgo g e%i VZ |p\c/1e i Bond fgjﬁ[ncﬁn i°cdl °n€

Formula 104 {FoI2 ) 10, in which said substance A is a polymer
particle having a hydrazide group of a dry weight of not less

than 0.5 umol per 1 mg.

10 13. The method for preparing a sample as set forth in any one
of claims 7 to 12, in which said substance A is stable at the

pH cf 3 to 8.

14. The method for preparing a sample as set forth in any one
15 of claims 7 to 12, in which said substance B is stable under

pressure of at least not more than 1 MPa.

15. The method for preparing a sample as set forth in claim 7,
in which the carrier in said formula (3) is & substance to be
20 directly bonded to a solid phase substrate or a surface of

the solid phase substrate.

16. A method for preparing a sample which involves the sugar
chain capture step comprising binding a substance A to a
25 sugar chain and/or a sugar derivative according to the method
for preparing a sample as set forth in any one of claims 1 to
15, and
the sugar chain release step comprising the action of a

substance B containing an aminooxy group or a hydrazide group



(Carrier) -R NHNH2 wherein, in the fornula, the carrier represents a
pol ymer 20matrix; and R represents a jaydrocarbon chain having 1 to 20

carbon atons which nmay be interrupted with -0-, -S, -NH, -

CO or

-CONH-, [Chemical Fornula 11] (Fornula 4) Eli wherein, in the
formula, RL and R2 represent a hydrocarbon chain haying 1 to 20
carbon abtams whinphewapfbehentebstuphed Wi thd- Ohe sSgar-dhbin-$0Ql/ or
-CONH; R3, R4 and R5 represent H, 5CH3 or a hydrocarbon chain haying
2 to 5 cahbosugegnseramdtavandcaptepe@sant tiidesmiaberhain mawnere
units, [Chem cal Fornula 12] (Fornula 5) H3CH3C 1-12\H2 cccc 0---0

0 NH Hzcﬁggppngﬁzbinding said sugar chain and/or said sugar

10

15

20

25

derivative while cut off from said substance A to said
substance B in accordance with the hydrazone-oxime exchange
reaction or hydrazone-hydrazone exchange reaction occurred

between said complex and said substance B.

17. The method for preparing a sample as set forth in claim
16, in which said substance B comprises a moiety containing

chromophore or flucrophore.

18. The method for preparing a sample as set forth in claim
16, in which said substance B is a substance selected from
the group consisting of the following substances containing a
hydrazide group or the following substances containing an
aminooxy group or a salt,

(substances containing a hydrazide group} 5-
Dimethylaminonaphthalene-1l-sulfonyl hydrazine
{Dansylhydrazine); 2-hydrazinopyridine; 2-flucrenylmethyl
carbazate (Fmoc hydrazine); benzylhydrazine; 4, 4-difluoro-
5,7-dimethyl-4-bora-3a, 4a-diaza-s-indacene-3-propionoc acid,
hydrazide; 2-(6,8~difluoro-7-hydroxy-4-
methylcoumarin)acetchydrazide; 7-diethylaminccoumarin-3-
carboxylic acid, hydrazide (DCCH); phenylhydrazine; 1-
Naphthaleneacethydrazide; 2-hydrazinobenzcoic acid; and
phenylacetic hydrazide; or

(substances containing an aminooxy group) O-

benzylhydroxylamine; O-phenylhydroxylamine; 0-(2,3,4,5,6-



0d pH2\c=0 H2s /0 ¢ ¢ cH2\CH3 H2Q\ HN 'p=0 H2C\ I CH2 0=C\ NH H2N 109
nmononer units. 29. The nethod for prepgging a sanple as set forth in
claim 28, in which the treatnent under acidic conditions is
carried 5out using a trifluoroacetic acid solution of 0.01 to 10

vol une percentage. 30. The nethod for preparlng a sanple as set forth
i n cl ai mPen®of Lyerqpsredy b dy dreat manimasnder (4aci di ¢ conditions is
carried 10out usin a trifluoroacetic acid solution of 0.01 to 1

vol une petelertRyerbt) PEl L BRHd e & CERTIAFEARY FeH ™5 it @60 ni nut es.
rin St é nce A re resented by the
3L A ”Et£%§%£é§y$€éﬂ?ﬁﬁyéﬂéiﬁgg) (aminoo yacetyl)amf&o]ben201c acid
methyl ester; 4-[(aminocoxyacetyl)aminolbenzoic acid ethyl

5 ester; and 4-[{aminooxyacetyl)amino]benzoic acid n-butyl

ester.

12. The method for preparing a sample as set forth in claim
16, in which said substance B comprises a moiety consisting

10 of at least one of an arginine residue, a tryptophan residue,
a phenylalanine residue, a tyrosine residue, a cysteine

residue and a derivative thereof.

20. The method for preparing a sample as set forth in claim
15 16, in which said substance B has a structure represented by
the following formula (7),
[Chemical Formula 6]

{Formula 7)

H, & 0 o)
2 1 H T
HﬁkO—C'—CﬁNH—?HmC—N—QH“C—{}—R
CH, GHz
G
4 CHa
HN NH
|
?=NH
NH,
20 wherein, in the structural formula, R represents -CHs; or -

CDa.

21. The method for preparing a sample as set forth in claim
16, in which said substance B is a solid phase carrier.

25



15following formula (3), in which a polyner particle containing
carboxylic acid ester is obtained by ypgl ynerizing a raw materi al
containing a carboxylic acid ester nononer having a pol ynerizable
group in the presence of a crosslinking agent, and then the pol yner
particle containing carboxylic acid 20ester is treated with a

hydr azi neZsollbei srtbbdafoonpertratngnaotampiel essseéhahodth vioh unkaim
percentage, [Chem cal Fornula 13] (Forrmula 3) (carrier) -RN-INH 2
25wher ei A1/i Ant Weitor palld, sthetencei Br ipepr esbntsphapol gaeriemtri x;
and R represents a hydrocarbon chain having 1 to 20 carbon atons

whi ch mayobéaiRierr apt 8BIRPPKY- BXOUPS. | -NH, - CO or -CONH. 110 5
32. The nethod for preparing a substance A as set forth in claim 31,
in which said carboxylic acid ester nononer is carboxylic acid nethyl

: : havi . he, f ol i
For fui a (20) "FCRBMTEA CFbr HGFRS LA (ForAOFLC 107 FBD g%rg%e?%i%ng
020 0aPBen" ot BhChn ahcnay PREMaForr bt boener e con 57 e LI g

or - CONHroraldaR21pgpresents H CH3 or a hydrocarbon chain having 2
to 5 carbon atons.

[(Chemical Formula 7]

{(Formula 12)

(Carrier) — R —ONH,

10
wherein, in the formula, the carrier represents a polymer
matrix; and R represents a hydrocarbon chain having 1 to 20
carbon atoms which may be interrupted with -0-, -5-, -NH-, -
CO- or -CONH-.
15
24. The method for preparing a sample as set forth in claim
23, in which said substance B is a polymer particle having a
structure represented by the follewing formula (8),
[Chemical Formula 8]
20 {(Formula 8)
R Ry
SR -
{ |
\ \ Ha
O C—=C
Hﬁf Rs/
L -, b -

wherein, in the formula, R; and R:; represent a hydrocarbon



34. A polyner obtained by polynerizing the nononer as set forth in

cl ai m 33. 35. A nononer havi ngo@& structure represented by the
followng 20formula (11), [Chemcal Formula 15] (Formula 11) ) H NN
--------- ., 111 36. A polyner obtained by pol ynerizing the nononer
as set forth in claim 35. 37. A nononer having a structure
representeeby kdeifoll ow P Sforimn & {dd ,wHiCHemeagalod-drmd mrutbled
(Formula 13) R2 .-6 wherein, in the formula, R2 represents H, CH3 or
a 10hydr o¢aEBoTC Thai $r hawiiy -G Brardiiat dim; RR62RdpReseanEegent H,
hydrocarbon chain having 1 to 20 carbon atoms whi ch may be

i nterrupte® Wk B ol IOC%rbonNﬂhamc@a%Pg oG- 2 &ﬁébPQ] atepsésantista

protective grou 1538. ol r obtai ned polyner|2|ng t he
nonomer a3 (geri‘ #)%ﬁﬁ%s‘?l}lt cﬁ‘}g‘? rf%/‘g‘!;?er Ofaé@?noﬁ%rﬂm Vifer as set forth in
claign 38, obtained by subjecting said protective group [P] of the
fornmula (13) to 20deprotection by the acid treatnment. 40. A nononer

having a i ruglyngfeRf essnted v the I Al d e d Ydmld, (i clain
23, in which the substance B is a polymer particle having a

structure represented by the fcllowing formula (9),

[Chemical Formula 9]

10 {Formula 9)
HyC HaC
\H, \  H
C—C c—C ——
O=j< 0]
}VH f)
HC, HaC
CH, CH,
@) O
\ \
CH2 Cc=0
H,C
2 5 / H
/ C C
H.C \
AY
2 CHs
HN\
,C:O L —
HoC, A
O
HoN

m

wherein, in the formula, m and n represent the number of

monomer units.

15 26. The method for preparing a sample as set forth in claim

21, in which said sclid phase carrier is a substance to be



[Chemical Formula 17] 25(Fornula 14) 112 00 N '1VO 00 41. A polyner
obt ai ned by pol ynerizing the nononer gg set forth in claim40. 5 42
A pol yner obtai ned by subjecting a t-butoxycarbonyl group of the
pol ymer as set forth in claim4l to deprotection by the acid
treatnment. 1043. A nethod for preparing a substance A represented by
t he fol | aMiregtilegr bwhaeddrp bBnswhidhphapel gyoestpatéi ckeacent fboe ngt
carboxylic acid ester is obtained by polynerizing a nononer having a
struct ur éhef sbhedf phkowi sgbkdrabka (10) in the presence of a
crosslinking agent, and then the polynmer 15particle containing
carboxylic acid ester is treated wth a hydrazine solution of a
concentration of not |ess than 10 vol une percentage, [Chem cal
For mul a fg} CP6r RerRod) for18rgPeRing- 2 sanplengg Se OpEh. EONEPY T2
R4 and R5 represent H, or._a hydrocarbon chain having 2 to 5
car Bon AROMELEARG HEakA or ebPoYBNC L Fen GHBER Zohe ot ber SEHf Fage
[Chen]Ca&eﬁ%&?%kao%gkhg(Egﬁggggnég%ygggzone exchange reacticn is
carried out at least one or more times after the completion

of said sugar chain reliease step.

10 28. A method for preparing a sample in which a hydrazone bond
is dissociated and a sugar chain and/or a sugar derivative is
released by treating a substance A having a structure
represented by the following formula (3), (4) or (5) under
acidic conditions to which the sugar chain and/or the sugar

15 derivative is bonded,

[Chemical Formula 10]

(Formula 3)

(Carrier} —R—NHNH 5

wherein, in the formula, the carrier represents a polymer
20 matrix; and R represents a hydrocarbon chain having 1 to 20
carbon atoms which may be interrupted with -0-, -S-, -NH-, =
CO- or -CONH-,
[Chemical Formula 11]

(Formula 4}



wher ei n,

in the formula, Rl represents a hydrocarbon chain having 1

to 20 carbon atons which may be interiggpted with -0-, -S-, -NH, -CO

or

-CONH-; and R2 represents H 01-13 or a 10hydrocarbon chain having

2 to 5 carbon atonms. 44. A method for preparing a substance A

repr esent ed
containing carbgxylic
mononer 15hayi ng\a $gr
presence o
cont ai ni ng carbo yllc
of a concentration of
Formul a 20] For&yla 5

10

y the folfow ng fornmula={5), in which a polynmer particle
cid egier i s obtained by polynerizing a

e of thg following formula (11) in the
&geﬂbmcaﬁd"+hen t he pol yner particle
bst is treated with a hydrazi ne sol ution

| esg than 10 vol une percentage, 20[ Chem ca

NH

/

HoN

m n

wherein, in the formula, R; and R; represent a hydrocarbon
chain having 1 to 20 carbon atoms which may be interrupted
with -0-, -S-, -NH-, -CO- or —-CONH-; R;, Ry and Rs represent H,
CHz or a hydrocarbon chain having 2 to 5 carbon atoms; and m
and n represent the number of monomer units,

[Chemical Formula 12]

{Formula 5}

e HaC
\ H, \  H,
———C—C c—
AL,
/NH F3
HaCl HaC,
CH, CH,
< C,
/CH2 C=0
o / H>
o C
7/
HaGl \
CH2 CHa
HN
e~ | | ]
HoC
pHg
0=¢
NH
HoN
m

wherein, in the formula, m and n represent the number of



114

H3C \ H2 C C pH H2(.7;\ (DH2 pH2 HC \P H2C, pH2 HN

C=0 H2Q H 2 0=C NH H 2N 109
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monomer units.

29. The method for preparing a sample as set forth in claim
28, in which the treatment under acidic conditions is carried
cut using a trifluorocacetic acid solution of 0.01 to 10

volume percentage.

30. The method for preparing a sample as set forth in claim
29, in which the treatment under acidic conditions is carried
out using a trifluocorocacetic acid soluticn of 0.01 to 1 volume

percentage at 25 to 80 degree centigrade for 5 to 60 minutes.

31. A methed for preparing a substance A represented by the
following formula (3), in which a polymer particle containing
carboxylic acid ester is cbtained by polymerizing a raw
material containing a carboxylic acid ester monomer having a
polymerizable group in the presence of a crosslinking agent,
and then the polymer particle containing carboxylic acid
ester is treated with a hydrazine solution of a concentration
of not less than 10 volume percentage,

[Chemical Formula 13]

(Formula 3)

(Carrier) — R — NHNH2

wherein, in the formula, the carrier represents a polymer
matrix; and R represents a hydrocarbon chain having 1 to 20
carbon atoms which may ke interrupted with -0-, -S-, -NH-, -

CO- or —-CONH-.




H3C\ H2 C0 0 H20 CH2 C=0 /H2 C C\CH3
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32. The method for preparing a substance A as set forth in
claim 31, in which said carboxylic acid ester monomer is

carboxylic acid methyl ester.

33. A monomer having a structure represented by the following
formula (10),
[Chemical Formula 14]

{(Formula 10}

R, O

R’ 0
wherein, in the formula, R; represents a hydrocarbon chain
having 1 to 20 carbon atoms which may be interrupted with -0-,
-5-, -NH-, ~-CO- or -CONH-; and R; represents H, CH; or a

hydrocarbon chain having 2 to 5 carbon atoms.

34. A polymer obtained by polymerizing the monomer as set

forth in claim 33.

35. A monomer having a structure represented by the following
formula (11),
[Chemical Formula 15]

{Formula 11)

o
)\ﬂ/ ) \/\O/\\/O\,/‘\E /J\V/YO\

O O
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36. A polymer obtained by polymerizing the monomer as set

forth in claim 35.

37. A monomer having a structure represented by the following
formula (13},
[Chemical Formula 16]

(Formula 13}

Ro

H
4ﬁﬁL\TQ’//Tq\Wq//[Fq
6 H
wherein, in the formula, R; represents H, CH; or a
hydrocarbon chain having 2 to 5 carbon atoms; Rg represents a
hydrocarbon chain having 1 to 20 carbon atoms which may be
interrupted with -0-, -S-, -NH-, —-CO- or -CONH-; and {P]

represents a protective group.

38. A poiymer cbtained by polymerizing the monomer as set

forth in claim 37.

39. The pelymer as set forth in claim 38, cbtained by
subjecting said protective group [Pl of the formula (13) to

deprotection by the acid treatment.

40. A monomer having a structure represented by the following
formula (14),
[Chemical Formula 17]

{Formula 14)
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20
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O Q
N o) N )k )(
\/\O/\/ \/\N/u\/\“/ ~N 0O
O H O H

41. A polymer obtained by polymerizing the monomer as set

forth in claim 40.

42. A polymer obtained by subjecting a t-butoxycarbonyl group
of the polymer as set forth in claim 41 to deprotection by

the acid treatment.

43. A method for preparing a substance A represented by the
following formula (4), in which a polymer particle containing
carboxylic acid ester is obtained by polymerizing a monomer
having a structure of the following formula (10) in the
presence of a crosslinking agent, and then the polymer
particle containing carboxylic acid ester is treated with a
hydrazine solution of a concentration of not less than 10
volume percentage,

[Chemical Formula 18]

(Formula 4)
Rs Ra
N\ H . Ha
m*———:f—%z ;%—C-—————
Rq Rz
H
/NH \c c
HEN Rs
| 1m | _1n

wherein, in the formula, R; and R, represent a hydrocarbon

chain having 1 to 20 carbon atoms which may be interrupted



wherein, in the formula, mand n represent the nunber of nononer
units, [Chem cal Formula 21] 5(Fornuliasll) 0 45. A nethod of
applying a solid phase carrier onto which a sugar chain and/or a
sugar derivative obtained by subjecting 10a m xture or a specific
fraction fromthe mxture to the isolation and purification is

i mobi | i #édhasOa,cafrierNfor cBPreeti ngOHHsubBtarke ahaliRagrapbesadhngH,
property or affinity to the sugar chain and/or the sugar derivative.
115 46. AHpe?hod Prlb%r%%ﬁa@m nef el s Ui thad it i Trmatrddy  atiansshise &
sugar chain and/or a sugar derivative is imobilized onto a surface
of a sol PA9HAasEPEGRSTFat8ccBHPBEEJCEf MAREBET dUphase Scarri er

conpri si ng subst.ance B.having a structure represented by the
fol | owi ng f Cﬁd(%%ﬁﬂ”%ﬁéfﬂaccording to the following steps (1) to
(4), (Steﬁﬁgrﬂ&£§%Rn0f purifying and/or isolating the sugar chain
andFor t he' sugar deri'vative by a specific separation 10neans by

bi ndi ng the SUQEE chain {ﬁp/or t he sugar derivative to a conpound
containing a solé%le hydr@zi de group, (step 2) a step of dispensing
drops of a sol utjion of t conmpound obtained in the step (1) in a row
onto said soli hase subgtrate, 15(step 3) a step of proceeding a
reaction of ' r ghafﬁ-substance A bond with a solid
phase subst+at e- suéar chai n Eand by incubating the solid phase
substrate after the céhpletion of di spensing drops under prescribed
conditions, and imobilizing the sugar chain and/or the sugar

20der i vat e IGhite tife thel if@rphdse Subsepaeecnbpda hydrocarbon chain

having 1 to 20 carbon atoms which may be interrupted with -0-,
=5=, =NH-, -CO- or —-CONH-; and R; represents H, CH; or a

10 hydrocarbon chain having 2 to 5 carbon atoms.

44. A method for preparing a substance A represented by the
fecllowing formula (5), in which a polymer particle containing
carboxylic acid ester is obtained by polymerizing a monomer

15 having a structure of the following formula (11) in the
presence of a crosslinking agent, and then the polymer
particle containing carboxylic acid ester is treated with a
hydrazine solution of a concentration of not less than 10
volume percentage,

20 [Chemical Formula 20]

(Formula 5)
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45. A method of applying a solid phase carrier onto which a

sugar chain and/or a sugar derivative obtained by subjecting

10

a mixture or a specific fraction from the mixture to the

isolation and purification is immobilized as a carrier for

collecting a substance having a bonding property or affinity

to the sugar chain and/or the sugar derivative.



117 quantitatively analyzing the collected anount by a prescribed

quantifying neans. 50. A nethod for pngparing sugar chain affinity
beads, in 5which a sugar chain and/or a sugar derivative is

i mmobi li zed onto a surface of the pol yner conposed of a solid phase

carrier conprising a substance B having a structure represented by

the following fornula (3) or (12), [Chem cal Formula 24] 10(Formula

3) (Carrier) wherein, in the fornmula, the carrier represents a

pol ymer rét-r ﬂxmeéh@depéppégémfgna Ry dreesr balehai areavtay, 110 ogwvizpch

carbon atons which may be interrupted with -0-, -S, -NH, - 15CO or
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steps (1xhgofs§zow1A%8steg§t R) 1}oa ajep of pur i fyi ng and/ or
i sol ating the sugar chain an /or the sugar derivative by a specific

separ ati on gmans. by @‘d%gi RE e iFydaly ehai/drandcakbttihg sugakugar
derlvatlve to a compou havi ng a sol ubl e hydrazi de group, 5(step 2)
a step otheimobhbi/drnghtheugdgadechantiandborat hpesugat sepisvative
onto the polyner particle by bringing the

10 means by binding the sugar chain and/or the sugar derivative
te a compound containing a soluble hydrazide group,

(step 2) a step of dispensing drops of a solution of the
compound obtained in the step (1) in a row onto said solid
phase substrate,

15 .(step 3) a step of proceeding a reaction of exchanging a
sugar chain-substance A bond with a sclid phase substrate-
sugar chain bond by incubating the solid phase substrate
after the completion of dispensing drops under prescribed
conditions, and immobilizing the sugar chain and/or the sugar

20 derivative onto the solid phase substrate, and

(step 4) a step of washing and removing the unreacted
substance on the solid phase substrate,

[Chemical Formula 22]

{Formula 3)

{Carrier) —R—NHNH,

25

wherein, in the formula, the carrier represents a polymer
matrix; and R represents a hydrocarbon chain having 1 to 20

carbon atoms which may ke interrupted with -0-, -S-, —NH=-, =



conpound obtained in the step (1) into contact with said pol yner
particle and incubating under prescribsl conditions for exchanging a
sugar chai n- hydrazi de group-contai ni ng 10conpound bond with a sugar
chai n- pol yner particle bond, and (step 3) a step of washing and

removi ng t he unreacted substance on the polyner particle. 52.
Sugar chdtr a@}flTﬁQW{‘beads prepared by the nethod as set 15forth in
claimb50 or 53. A systemfor bringing a solution containing a

speci nen |ﬁFBe@bﬁ?écFOﬁP¥%at%% sugar chain affinity beads as set
forth in cI |n15ﬁ iggubatlng under prescribed conditions and
20washi ng, ﬂﬁ ¥ %n ol ating the captured sugar-bi ndi ng substance.

(Carrier) — R — O H2

5 wherein, in the formula, the carrier represents a polymer
matrix; and R represents a hydrocarbon chain having 1 to 20
carbon atoms which may be interrupted with -0-, -S-, -NH-, -

CO- or -CONH-,

10 47. A sugar chain microarray produced by the method as set

forth in claim 46.

48. A system for searching a sugar-binding substance for
singularly binding to or adsorbing the immobilized sugar

15 chain and/or the immobilized sugar derivative by bringing a
solution containing a specimen into contact with & surface of
the sugar chain mirccarray as set forth in claim 47,
incubating and washing under prescribed conditions, and then
detecting the sugar-binding substance collected at the sugar

20 chain and/or the sugar derivative of a drop-dispensed portion

on the solid phase substrate.

49. A system for evaluating the recognition specificity of a
binding protein by bringing a solution containing a specimen
25 into contact with a surface of the sugar chain mircoarray as
set forth in claim 47, collecting a sugar binding protein in
said specimen at the sugar chain and/or the sugar derivative

of a drop-dispersed region on the solid phase subsirate, and
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guantitatively analyzing the collected amount by a prescribed

quantifying means.

50. A method for preparing sugar chain affinity beads, in
which a sugar chain and/or a sugar derivative is immobilized
onto a surface of the polymer composed of a sclid phase
carrier comprising a substance B having a structure
represented by the following formula (3) or (12),

[Chemical Formula 24)

(Formula 3)

{(Carrier) — R — NHNH2

wherein, in the formula, the carrier represents a polymer
matrix; and R represents a hydrocarbon chain having 1 to 20
carbon atoms which may be interrupted with -0-, -8-, -NE-, -
CO- or -CONH-,

[Chemical Formula 25]

(Formuls 12)
(Carrier}) — R — ONH,

wherein, in the formula, the carrier represents a polymer
matrix; and R represents a hydrocarbon chain having 1 to 20
carbon atoms which may be interrupted with -0-, -8-, -NH-, -

CO- or -CONH-.

51. The method for preparing sugar chain affinity beads as
set forth in claim 50, in which the sugar chain and/or the
sugar derivative is immobilized onto a surface of said

polymer particle according to the following steps (1) to (3),
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(step 1) a step of purifying and/or isolating the sugaxr
chain and/or the sugar derivative by a specific separation
means by binding the sugar chain and/or the sugar derivative
to a compound having a soluble hydrazide group,

(step 2) a step of immobilizing the sugar chain and/or the
sugar derivative onto the polymer particle by bringing the
compound obtained in the step (1) into contact with said
polymer particle and incubating under prescribed conditions
for exchanging a sugar chain-hydrazide group-containing
compound bond with a sugar chain-pclymer particle bond, and

(step 3) a step of washing and removing the unreacted

substance on the polymer particle.

52. Sugar chain affinity beads prepared by the method as set

forth in claim 50 or 51.

53. A system for bringing a solution containing a specimen
into contact with the sugar chain affinity beads as set forth
in claim 52, incubating under prescribed conditions and
washing, and then isolating the captured sugar-binding

supstance.





