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subst ance Technical Field [0001] This invention
relates to a | abeling substance and a bioassay
technol ogy using the | abeling substance, wherein the

| abel i ng substance is apahlg iQf, bi nding a probe
substance, which can interact with a biol ogi ca

Lalselbbt@neebsaatdcbasna fiiiedion bQosPeeELT 6akl Ynethod for
" recogni ze an anti body. Background Art [0002] Asa first

pPrepavinarthe ebamed ahal trfes e SEsd  Eawieut 11, s@ructurally
technol ogy can be |isted such that after a substance

ang et dnahddorr dflent bflytng ds dlprgiloa Isshiss aaces o S REVHBOO £
as a probe to detect a target substance is

the gl ik duwitangmnd to a sol i d-phase surface such
as a netal film a base plate of a synthetic resin or
gl ass or beads, a specific interaction between

ubstances is utilized to capture and recover the
Teé%ﬁi éﬁ'%gﬁﬂéfance to analyze its structure by mass _
0 ctro ry, ;Use .of this technol |lows finding a _
f 0 stanggﬂFﬁié?ggpfﬁanwf%i%tes toea%%%éalng'substance and
- a bloassay technology using the labeling substance, wherein
the labelin-g substance is capable of binding a probe substance,

which can interact with a biological substance; and has a

function to specifically recognize an antibody.

Background Art

[0002] Asafirstpriorartrelatedtothepresentinvention,
a technology can be listed such that after a subsfance
(hereinafter referred to as “probe substance”)-serving as a
probe to detect a target substance is immobilized beforehand
to a solid-phase surface such as a metal film, a base plate
of a synthetic resin or glass or beads, a specific interaction
betweensubstancesisutiiizedtocaptureandrecoverthetarget
substance to analyze its Structure by mass spectrometry. Use

:ofthistechnologyallowsfindingeasubstanceinteractingwith



1 the above-nenti oned probe substance. [0003] In the
above-nenti oned technol ogy, a substance called a
| i nker, spacer or tag can be inserted between the
probe substance and a solid-phase surface and | abel ed
to try to adjust a bonding force between the probe
subst ance and the solid-phase surface, resolve steric
hi ndrance and inprove the utilization efficiency of
the reaction space. Such technol ogy becones an
i nportant el emental technol ogy such as a surface
pl asnon resonance sensor and a mcroarray chip with
an assenbly of DNA and/or protein in a biosensor
: e ' p o) ion technique. [0004]
th%ngggﬁéfg%?@gﬁn§23§ggﬁgb%%?%%%%ﬁ%ding system is
(ovogely used ael HRRI i tf Rl AREIRHPIRNCE, t 8,bBCance
sol I d- phase ,surface. AMI&IH is a glycoprotein ¥3
cabpetisl 1 Lakdy, $aeRd ¥r Rhatcard Bebiid e BBERYEEnAHALRobe
' has very high affinity to biotin, it is used to
substabid bnel Asbioti-phhatediBike Peptiade 188G PEOLGIdadjust
: For exanple, a solid-phase surface is precoated with
a bgvidding oo beswsenegtapirdbe subftiamdeyahidnthe solid-phase
(immobilization) to a biotinylated probe substance.
sur faeR h&esedgesstehic dvirdlrarsicoand inpraiegheyst ehizstion
W dely used in a field of the inmunol ogi cal .
efidignemadt togcheasténnysra semitods éeghnEllaApyahdcomnes an
I ssue %i{ainin%l EOOOS] Sone of the prior art using
n

im}%%ta‘%/i cment echnology such as a surface plasmon
resonance sensor and a microarray chip with an assembly of DNA
and/or protein in a biosensor technology and
immnunopi:ecipitation technique.

10004] In general, an “avidin-biotin binding system” is
widelyused to immobilize the probe substance to the solid~phase
surface. Avidin is a glycoprotein to specifically strongly bind
to biotin. Because avidin has very high affinii-:y to biotin,
itisusedtoimmobilizeabiotinylatedDNA, peptide andprotein.
For example, a solid-phase surface is precoated with avidin
‘such as streptavidin to firmly bind (immobilization) to a
biotinylatedprobe substance. Inother cases, the avidin-biotin
binding system is widely used in a field of the immunological
measurement such as enzyme immunoassay (EIA) and -tissue
staining.

[0005] _ Some of the prior art using the “avidin-biotin
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2 binding system are listed herein. First, Patent

Docunent 1 discloses a technology, in which after a

bi oti nyl ated antigen or antibody is bound to avidin

or streptavidin imobilized, it is contacted with a

solution of a |labeling conmpound to specifically bind

to the anti body or antigen in a sanple to detect "a

| abel ed anti gen-anti body conpl ex." Patent Docunment 2

al so discloses a technology, in which a solution

containing a biotinylated probe DNA is spotted onto a

sol i d-phased film in which an avidin nolecule is

i mobi | i zed as a nonol ayer, yielding a DNA
bindtngasyayemt 0006]1 Nevdd rdv-d it erdctdive ARk ¥Sind cument 1

technol ogy using an "epitope tag peptide" is liste '
disslasseconedchhodbgyechnalagh afekat £6bitd it AR5 8Rkigen

i nvention. [0007] For exanple, Nonpatent Document 1
or chtlosdy ks haohhdlogyibblowr Bitrepbrawhidie ammobilized,
_ reconbinant protein fused with an epitope tag peptide
1t &segphbastdd péabs anistod.udr onmobid | katdel Bing | bodyound to

specj fically recognizing the epitope tag peptide are
Sp%&x It BindIYo She a@tibrdvarcgetngigesi ani a shwple to
$ ed via the reconbi nant protein

o S8 SRR gl SRR ]

o3yl 1 B g I RAeEshed PatgnihPeuaant
2 e AT s TRET S el Bbed Briv s Heh Bb A0S S APBCPhEa1hing
o DRSS R0 S § LU LR L BBt i,
in which an avidin molecule is immobilized as a monolayer,
yielding a DNA microarray.
EOOO6] Next, an interactive énalysis technology using an
“epitope tag peptide” is listed as a second.prior techhoiogy
related to the present invention.
[0007] For example, Nonpatent Document 1 discloses a
technology below. First, while a recombinant protein fused with
an epitope tag peptide is expressed, beads with an immobilized

antibody specifically recognizing the epitope tag peptide are

mixed with a cell extract. A target protein in the cell extract

is trapped via the recombinant protein and then the beads are

thoroughly washed, to which an excess amount of the epitope
tag peptide is added to replace the protein trapped on the beads
withlthe added peptide to elute the target protein (and a

recombinant protein fused) into a liquid phase.




3 [0008] That is, Nonpatent Docunent 1 discloses an
interactive analysis technol ogy using a conposition of
a "fused protein-peptide tag." This fused
protein-peptide tag is one wth a series of amno
aci d sequences between honol ogous species, so that it
can be synthesized using the genetic translation
systemin an organi sm Patent Docunent 1. Japanese
Publ i shed Unexam ned Patent Application No.
Hei - 09- 133683 Patent Docunent 2: Japanese Publi shed
Unexam ned Patent Application No.2002-153272
Nonpat ent Docunent 1: Experinental Medicine, ]
0 pl eme Aol u - Ge per,l |
[(ggﬂrse Z?hﬁﬁzaf¥§iS%E?PBE%%¥EOE§%$¥%%$iSﬁ té%ggg%%8§ an
inﬁékdﬁﬂﬂﬁﬁEn&l?é@§%@@ﬁdﬁ¥$d§ésiﬂ&ﬁQ&g&%%iﬁﬁgﬁX%Q?“fﬁged
study on genom ¢ nedi ci ne ‘and drug I'scovery, "

profedashsspriokhitaly. 41 gehe &ﬁ@eﬁoﬁﬁbtéQnIEE§E§§E'tgg-is one
p. 166-174. Disclosure of Invention Problemto be

wit3oh gediby offfeenilmvant d 68gH8A08k Heith@len WIRILddfis species,
avidin-biotin binding systemis selected for a

so ddwpoditt cen bk shetbebideghasénguthacgenatstrictinslation
condition has to be used to dissociate the

SYSHFmdiiA Biroingapiiséi-ng because of very high affinity
of this bindin%_mhen recoverin

- Patent Document Japanese Puéﬁi;;ed, Unexamined Patent
Application No. Hei-09-133683

Patent Document 2: Japanese Publiéhed Unexamined Patent
Application No.2002-153272

Nonpatent Document 1: Experimehtal Medicihe, Supplementary
Volume,‘Post~Genome Era Experimental Course‘z; “YAnalysis of
proteome/frontier technology iﬁ protein expression and its
functional analysis and study on gencmic medicine and drug

_ discovery,”Yodosha,ToshiakiIsobeandNobuhiroTakahashied.,

p.166-174.,

Disclosure of Invention

Problem to be Solved by the Invention

[0009] First, when the avidin-biotin binding system is
selected for a composition of the solid-phase surface, a strict
) conditionhastobeusedtocﬁssociatetheavidin—biotinbinding

because of very high affinity of this binding when recovering




the biotinylated substance caputured by the avidin
coated to the solid-phase surface or a conpl ex of
this biotinylated substance with another substance.
Ther eby substances nonspecifically adsorbed on the
sol i d- phase surface could be recovered together to
cause a probleminterfering with the biotinylated
substance which is an analysis target or the target
substance showing the interaction with the
bi oti nyl ated substance during identification. [0010]
Moreover, biotin is poor in solubility and difficult
to handle so that it has a basic problemwth
thdibibethVatOy Nf MSHLASPulclIe ﬁyB@}ggug; M PUdbted to
itself also readily interaCts wt unspe0|%|ed ,
ther ebehiasphpakt istHraldey hen el get o8 UPEE%%%ptﬁﬁgla ed
the identification is protein, use of the biotiny teg
sulssbshascewasht herytoke subgisaecd S NPhePEBTEr K@Bstances
When the biotinylated substance is introduced into a
nogepécifi babpplaydmerrbédelnidhags abi dnspess fdedr uaren 1of be
‘proteins is nonspecifically adsorbed on the
regpotreyl begetkebstancause &hptoblemsinoerfprehgrwadht ohe
_use the biotinylated substance as the probe
biqiy hked spbetapcrutingdy hope armlgoriveha roatlor the target
interactive analysis technology using a "fused
subFtARGH. SHOMIPE t B pépticd@ctii®naeth diheanbigeinylated
e supstances including am no

using the fusion of t
Su%ﬁﬁ?ﬁ??cékﬁ*ﬁﬁ.lqﬁWEQ BHndtbyy assunes a technol ogy

[0000]°  Moreover, biotinispoor insolubilityanddifficult
to handle so that it has a basic problem with difficulty to
beusedasalinkef.Becausebiotinitselfalsoreadilyinteracts
 withunspecifiedproteins,particularlywhenatargetsUbstance
for the identification is protein, use of the biotinylated
substance as the probe substance is.noﬁ preferred. When the
biotinylatedsubstanceisjjmroducedintoezcell,eabiopolymer
includingenlunspecifiednumberofgmoteinsjjsnonspecifically-
adsorbed on the biotinylated substance so that it is not
preferred to use the biotinylated substance as the probe
substance.

f0011] Furthermore, a conventional interactive analysis
technology using a “fused protein-epitope tag peptide” is based
on an idea using the fusion of the substances including amino

acids together. This technqlogy assumes a technology to




synthesize a protein fused with an epitope tag peptide
using the translation systemin a cell. [0012] An

obj ect of the present invention is to provide a

| abel i ng substance capabl e of reversibly inmobilizing
(reversi ble detachnent) to the solid-phase surface and
a technology, in which the | abeling substance is used
to facilitate recovery of the target substance and
the target biological substance interacting with the
probe substance bound to the |abeling substance can
be identified reliably and accurately. Means for

Sol ving Problens [0013] First, the present invention

syRtR¥kdes a ﬂ@@@éiﬁ%us%@%l%ﬂcgn@bfgoggc uzjj;{g%ieé%:gg:]ee uosfing

organi c conmpound with a chem cal " struct

thbi ndbnglatpbabeysubat aACcy, cwhich can interact with
t he bi ol ogi cal substance" and "a peptide bound to the

[00Lgani c cAnpokfidcandrs spesidicaddy IBrapNiEed DY ABrovide
anti body." [0014] A material conposition of the

a "ladizelimy substance" camablie bt efdyetensry bednasioneing
from"organi c conpound-peptides."” [0015] Second, the

(reyesenple ndemeicbrnessdondt ytipe osbdési-ahacki manifiace and a
subst ance i ncl uding "a probe substance except a

teghnetaey. dp whisheiie tapabi ey subshaaradts ugpa¢ flathéitate
bi ol ogi cal  substance"” 6 and "a peptide directly or

rePRETTRcEf yE BT nER St oStRE BREBeand the target biological

substance interacting with the probe substance bound to the

1abeling substance can be identified reliably and accurately.

Means foi Solving Problems

[0013] First, the present invention provides a labeling
‘ substance which inqludes “an organic compound with a chemical
Structure capable of binding a probe substance, which can
interact with the biological sﬁbstance” and “a peptide bound
to the organic compound and specifically recognized by an

antibody.”

[0014] Anmterialcompositioncﬁfthe“labelingsubstance”-

‘can  be briefly described as one from “organic
compound~peptides.”
[0015] Second, the present invention secondly provides a

chimericsubstanceincluding“aprobesubstanceéxceptapeptide

Qrproteincapableofinteractingwiththebidlogicalsubstance”_

Ay,



subst ance and specifically recognized by an anti body."
Aterm "indirectly binding" refers to a binding with
anot her substance intervening between the probe
substance and peptide. [0016] A nmaterial conposition
of the "chimeric substance” 1is briefly described as
one conposed of either one of (1) a probe substance
(except a peptide or protein) -peptide" and (2) a
"probe substance (except a peptide or protein)

-medi ati ng substance-peptide.” [0017] A "probe

subst ance" includes a substance except a peptide or
protein, that is, one not including an anm no acid

an§GQHeﬁQEt§Bg BQEEbEE%aBEV1ﬁdh9@$ﬁggeﬁﬁbé&a&OGBOHBS Lobe

whi ch™ can roug In view. OWs~“t O provi

su]@sﬁ@ﬂ@é%@f Rentiade v cerbiRe e
conpl etely ﬁp%ferenf f?6n1t g pg%§1&haﬁ_§HP§5@@§ A term

MicabpéetelbineMelg” €O ERSE ke SUREHARG Y tiSEMnd PLubstance
trapping the target substance.-[o 18] It can be said
intéarenheg" batwes ctisebstaive e8ulb St &nce i exehiet e en
het er ol ogous speci es derived froman idea conpletely
~ [OQLET er ent Afredrars adoaoepo s bhabn privt e dhisest iwi shbsaance”
epl;%ge tag peptide because it is not conposed of an
15 dnf ot L acies el Bird @l e msmiss gof efarédhby the of (1) a
Fgg etic translation systemin an organlsn1 [0019] As
rl?fr SHP LRSS B8 TePE| atReP e v presean) —peptide” and

(anvgntl %p addition to the | ow nol ecul ar conpound,
a%sUbsY %%@g stance (except a peptide or protein)-mediating

substance-peptide.”

[0017] A “probe substance” includes a substance except a
peptide or protein, that is, one not iﬁcluding an amino acid
sequence and particulérly a low molecular compound which can‘
be brought in view. This allows to provide a complex of a peptide
combinedwitheaéubstancecompletelydifferentfrmnthepeptide
andeacompletelynovel“chimericsubstance”usefulfortrapping
the target substance.

{0018} It can be said that the “chimeric substance” is a
complex between heterologous species derived from an idea
completely different from a conventional protein fused with
an epitope tag peptide because it is not composed of an amino
acid alone and cannot be prepared by the genetic translation
system in an organism.

[0019] | As a “probe substance” related to the present




except a peptide and protein may be properly used
according to its purpose. For exanple, nucleic acids,
i pids, sugars, |ow nolecular weight hornones (except
pepti de hornones), a toxic substance, an endocrine

di srupting substance and a neurotransmtter can be
used. If a toxic substance or endocrine disrupting
substance is used, a substance interacting with the
substance can be identified so that a substance
causing its toxicity or nmechanismof toxicity can be
found. [0020] An "organic conpound” which is an
essential conmponent of the |abeling substance rel ated

in : Yo' A ' " [ d” :
o PR SR A T B o BT R e

ex@pt Ne LRI GrRURSLRRGS ?n%:lr/gbgd E? eHJ? REESEN cording
i nvention is a substance to | n|§ Bnct on as a

to Spae Qurpdies .OrEQﬁsnie%aﬁl%mQUBGCil%iﬁo_EcEQEf ow ¥ hkm fed, s,
to but includes one having a chem cal structure

lowapasdteal ot wei Uit rnich dsh e PP EPDSEARERMohBB2 1] Aflkic
exanpl e of the organic conpound includes a lipid or

sulyelteerce,ol ubhe engarirdneonphisxlipiindy a sabboxybedramal a
at least at one termnal and can bind the peptide via

neyna paroXite meanpe udadorlfanitoxdonpauics mes cat @sdocrine
. between the probe substance and the peptide allows to
dl%lé%}?&c?’tﬂ%ﬁebagftngﬁ igonged: phebbetpnopaintterasy idwith the
easi ness in handling with an assay system and a

SURRFEIAS Co8 SPat€eBt1fAeer por Bhrhgi FitosbRRes | Cauping its
to:»{firc%_q:lyy oardjmuescth%%'ism of toxicity can be found.

[0020] An “organic compouhd” which is an essential
component of the labeling substance related to the present
invention or “-organic compound” (mediating subst_ance) , which
is a possible component of the chimeric substénce related to
the present invention is a substance to niainly functicn as a
spacer. The organic compound is not narrowly limited to but
includes one having a chemical structure capable of binding
to the probe substance.

[0021] An example of the organic compound includes a lipid
or water soluble organic compound with a carboxyl group at least
at one terminal and can bind the peptide via the carboxyl group.
An organic compound mediates between the probe substance and

| the peptide allows to select and adjust solventphilic property

so that easiness in handling with an assay system and a dynamic



[0022] Next, "peptide" which is an essential conponent
of the | abeling substance or chineric substance
related to the present invention is one specifically
recogni zedbyan anti body, not limted to but includes
an organi c conmpound or a substance capable of binding
to the probe substance. [0023] As an exanpl e, one
allowing to function as an anti body binding tag can
be used. For exanple, an epitope tag peptide such as
a Fl ag peptide (am no acid sequence:

Asp- Tyr - Lys- Asp- Asp- Asp- Asp- Lys) can be used. [0024]
In this case, an antibody recognizing this peptide is

I 1.epi Ld | body,, f I
oc380 01, 6O L00E R UERLLS 8L Do 6 BRI .
RSB B EY g LA o) QUELA DO IR A o

thé N ABECIAPE WL th e di Y QU GRl r1SURSEANCE des AR o the

with a |abeling substance including an organic ‘
presapolindeaddon iRepld deechbNdh Nty tecble i06d@ &n antibody,
compound and a peptide specifically “recognized by an
no@dtiniady o downeé nicdudiesahn famedn ianabmgbaup offa EGBstance
or gani ¢ conpound. [0026] Use of this |abelingnethod

cappives @h lEvahple Suitheblprob® priepameceor manufacture a
chimeric substance having a conposition of a "probe
[0&2bkt anc v arpEPdemsa il beptngibo fung tiod2 afentihody

. the present invention provides a "nethod
binding tag can be used. For example, an epitope tag peptide

such as a Flag peptide (amino acid sequence:
Asp-Tyr-Lys-Asp~Asp-Asp-Asp-Lys) can be used.

[0024] In this case, an antibody recognizing this peptide
isanahti—epitopetagpeptideantibody,fqrexémple,anti—Flag
peptide antibody.

[0025] Third, the present invention provides a “method for
labelingtheprobesubstance,”inwhichaprobesubstancecapable
of interaction with a biological substance is labeled with a
labelingsubstanceiﬂcludinganlorganiccompoundandiapeptide
binding to the organic compound and a peptide specifically
recognized by an antibody via one terminal functional group
of the organic compound.

[0026] Useof thislabelingmethodgives anExample suitable
to prepare or manufacture a chimeric substance having a

composition of a “probe substance-organic compound-peptide.”




for preparing a |l abeling substance,” in which a
| abel i ng substance or chineric substance nentioned
above can be prepared wusing a solid-phase nethod. Use
of the "solid-phase nethod”" to prepare or manufacture
the | abel i ng substance gives an advantage such as
easy control of its synthesis. [0028] For exanple,
after a protective group is introduced into one of
the term nal functional groups in the organic
conpound, the other free term nal functional group is
i mobilized to the solid support and then the
protective group is elimnated fromthis organic
o@onpound ind Is t 1;SSOCI
[ t he orgaﬁ%g”ggﬁbéﬁﬁ%&?S%ﬁgﬁﬁ5%55”?3 Su%%%??d§§ogy?%§%h°d
for herdphelh§gasubyancs; compossd-of «t hg sphstance; 9he1 fng
"organi ¢ conpound- peptide." [0029] O, affer a
subEteiree! b¥ &gl d Sub St 5068 R tibhe dhbd¥Le8hedh P8Fared
functional group of the peptide and one of the
- usingr @ rall ifdHpdisisenale tiwoolp Uise  bimbhil Hz2edi iopBasel ndthod”
phase, an organic conmpound is then bound to an
to pnemranaadr onagafechinal thef lohied ipgptdudesitameextgint:s an
and then the peptide is dissociated fromthe solid
advghisge $uftelad #aAsabeldnigaulsst drice syatihegis.
Eégstance conposition of a "organic conpound-peptide."
[00£§030] FEAheFABPLS - MR a2 prohe cdis aFee dgckn goduced

inef e oL ELET SOOI 8 LILLOQUCE LIt g 3 free s
comb%%nhebekhgg 39Q§£3W5%%§”%g9§{%a1 functional group is
immobilized to the solid support and then the protective group
is eliminated from this organic compound to bind to the peptide
-andthencﬁssociatetheorganiccqmpoﬁmdfrmnthesolidsupport
to yield the labeling substance composed of the substance of
a “organic compound-peptide.”

[0029] Or, after a protective group is introduced into a
predetermined functional group of the peptide and one of the
terminal functional group is immobilized to a solid phase, an
organic compound is then bound to an N-terminal or C-terminal
of this peptide to extend and then the peptide is dissociated
from the solid phase to yield a labeling substance having a
substance composition of a “organic compound-peptide.”

[0030] Furthermore, when a probe substance such as a low

-molecular compoundisintroducedintoa freeterminal functional

10




prepared, an Exanple of the chineric substance having

a substance conposition of a "probe substance-organic

compound- pepti de" can be obtained. [0031] Fifth, the

present invention provides a "nethod for capturing a

bi ol ogi cal substance" using a |abeling substance

i ncluding an organi c conpound with a chem ca

structure capable of binding to a probe substance,

whi ch can interact with a biological substance and a

pepti de binding to the organic conmpound and

specifically recognized by an anti body. [0032]

Specifically, this provides a "nethod for capturing a
grBU?HQQb%@&x@&K@&%ﬁﬁ@ouﬂ@ﬂﬁ?%ﬁbnﬂaﬁéllﬁﬁ%ﬁb@t@%@%e 4 & hus

(A) to guide a sanple solution contaihing a conplex
prepakba, Ringt:aghsesd o £ $HBTMAMES: NGk NoEd hey PEPRQ ubstance

substance to which the | abeling substance binds ang'a _
cobpobkagiical ofubst@nse: isulerasiddith Wddic hapeielepeptide”

substance to a region of the solid-phase surface and
cap peocktaire@B) to advance the interaction of an

anti body imobilized to a solid-phase surface with a
[0B8pli de | Rifhb, thebetéengnsdibstartdenconstides iantnd tieod for

conpl ex of the biological substance. [0033] In this
Capkrhea? 2 ke dissicaleaubskencplroseiing e (Apeljuicdesbatance
._C lex of the biological substance including the
inghudiafed oF9%n 16 PORBgRasIw stibs CAwed-cpobieructuze capable
o R R e A RERRhR GSph RO Cameerace wien o

conpoun
bioclogical substance and a peptide binding to the organic
compound and specifically recognized by an antibody.

[0032] Specifically,thisprovidesa‘m@thbdforcapturing
& biological substance” performing at least a procedure (A}
toguideasamplesolutioncontainingacnmplexofthebiological
substance including the probe substance to which the labeling
‘substance binds and a bioclogical substance interacting with
the probe substance to a region of the solid-phase surface and
a procedure (B} to advance the interaction of an antibody
immobilized to a solid-phase surface with a. peptide in the
labeling substance constituting the complex of the biological
substance. | |
I0033] In this method, the above-mentioned procedure (A)
guides a complexrof the biological substance including the

substanceofea“biologicalsubstance—probesubstance—labeling

11



surface and then fornms via procedure (B) a substance
conposition of a "biological substance-probe

subst ance-| abel i ng substance (organic
conmpound- pepti de) -anti body-solid phase."” This
conposition can capture a biological substance on a
sol i d- phase surface via the | abeling substance.
[0034] Sixth, the present invention provides a "nethod
for analyzing and/or identifying a biologica
substance" using a |abeling substance including an
organi ¢ conpound bound to a probe substance, which
interacts with the biological substance and froma

sudaRi]de k?85:’ Qn_ILQ té?;m g)rt%%Féﬁ% r%gu,nd? an% pec'%i —all'lxe}/se

recogni zi ng an anti ecl |ca

sud¥ad 48§ tfen r@ﬁ@vigb&%@ﬁ@eﬂg}a st?f t%gfc(%a%om?osn.tlon

substance” performng at least a proce ure
of dM$SeQiRieaa PEPEtACcEDpEb8e |aRal SRSt aARes 1 hEOMAN ance
anti body immobilized to the solid-phase surface,
{oryaodedur eofiPpuli @-pEEOVEE) ~anEOPPEEXsdDida Bhalsegi~calThis
subst ance di ssoci at ed and procedure (c) to analyze
comgedyidri dndemmt ichptulte dbdbagytablsuhstitanes on at el id-phase
above-nenti oned conpl ex of the biological substance.
I[f@%G]Vllantﬁim dajpetfliog, sabsitedicsy bet ween
peptide-antibody" in the substance conposed of a
[00'86|1o| ogi Gakths e presepitobevenbiemprevidoel 4 Hgethod for
' ;ubstance %or gani ¢ . conpound- peptide) -antibody-solid
aria

HZ<89 pad ﬂérJa‘%?%?Jr%é’dn%)ﬁ biplogicringubatarsehl esing a
itachnegt so that b|nd|n can, be
labeling sudbstance inc ng an organic compound bound to a

probe substance, which interacts with the biological substance
and froma peptide bound to the organic compound and specifically
recognizing an antibody. |
[0035] Specifically, thisprovides a “method fof analyzing
a biological substance” performing at least a procedure {(a)
to dissociate a peptide in the label substance from an antibody
immobilizedtothe solid-phase surface, procedure (b) to recover
a complex for a biological substance dissociated and procedure
(é) to analyze and/oxr identify the biological substance in the
above-mentioned complex of the biological substance.

[0036] In this method, a binding between
“peptide-antibody” in the substance composed of a “biological
substance-probe substance-labeling 'substance_ {organic

compound—peptide)~antibody-—solid phase” is characterized by

12




di ssoci ated. under a mld condition. [0037] This

di ssociation allows eluting the conplex of the

bi ol ogi cal substance conposed of a "biol ogi ca

subst ance- probe substance-| abel i ng substance (organic

conmpound- peptide) " f rom the solid-phase surface to

be recovered and finally analyze a structure of a

target "biol ogical substance" and identify the

substance. [0038] Seventh, the present invention

provides a "nmethod for recovering an intracellular

bi ol ogi cal substance." [0039] Specifically, this

provides a "nmethod for recovering an intracellular

Lok ogi tancg f.or.m at. | east, procedures

21PpFRY PRy BT R o | RS R SRR e
di86881a86a Uhdeons heigl Bghatpoghional group of the

organi ¢ conpound with a [abeling substance including

[08B79r gani ¢hi 6 AIAEME ARG Aa PESLE %qufﬁ%adtﬂé?cbﬂglex of the
organi ¢ conpound and specifically recognized by an

biahbybody supisteedisr €ofpdged biita BELS] ¢ tdE s:BREhREe~probe
probe substance into a cell, procedure (iii)

sulgbancéngabeal ang elubsthe centergetiicotonfolih®-peptide) ” from
above-nenti oned probe. substance with the

the nsehtetprinse diofaes cal ubstcaveeedanddpronediiyeahbiyze
t aki ng out the conpl ex of the biological substance

a FIpFEFHeER L tohet aitstnfe - emlicsited i subssenicel Andnithetify
cell. 13 [0040] In this nmethod, first, a probe

th%u%%‘?%’h%%é‘?s | abel ed |

[0038] Seventh, the preseht invention provides a “method
for recovering an intracellular biological substance.”

[0039] Specifically, this provides a V“‘method for
recovering'ah intracellﬁlar'biological substance” ﬁerforming
atleastprocedures(i)to(iv),inwhichprocedure(i)labeling
 a probe substance via one terminal functional group of the
organiccompoundwitha]ﬂbelingsubstanceincludingancmganic
compound and a peptide bound to the organic compound and
specifically recognized by an antibody, procedure (ii)
introducing'the labeled probe substance into a cell, procedure .
(iii) advancing ina cell the interaction of the above-mentioned
probe substance with the intracellular bioclogical Substance
and procedure ({(iv} taking out the complex of the biological
substance obtained by the above-mentioned interaction from the

cell.
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wi th a substance conposed of a "organic

compound- peptide" to yield a "probe substance-organic
compound- peptide." This substance is then introduced
into a cell according to a given procedure to yield
in the cell a conplex of a biological substance of an
"intracel l ul ar bi ol ogi cal substance-organic

conmpound- peptide," which is taken out fromthe cell to
be recovered. An "intracellul ar biological substance"
i ncludes, for exanple, proteins, peptides, nucleic
acids, sugars, lipids and hornones. [0041] A conpl ex
of a biological substance in a sanple solution can be

[0@@@} ured ep t@u%%éﬁh@ﬁaﬁﬁ Ltrféga | nggtaﬁeg%}g hGheled

bi ndi ng of an “anti body’ mnt ptide In a

wiBHbstana And hepodiegsgei At ec%ga@hfg %@n@%@mrd.e-‘f)% rl%%" to

in a successive procedure to fl1na y anal yze an

yvieédent fypasbe i Bubatahkulak-ghh9boH G o SRS SNCRIe. ” This
[0042] A major technical termused in the present

subsvante ons thenhéneraddeddnatko 0843 AccPpra@bey to a given
substance" in the present invention refers to a

prechdeemte yigict inhhagedd sacpmpbex Offiarstss 1 bl Bpubst aace
target substance, which is a subject in the

flnt@ﬂactldmtnﬁceﬂkﬂiﬂnru;hmﬂknqnm&ﬂ r ebebstepnca-organic

substance chemcally labeled to the probe substance.

compoyrfzRgPialdeni néhieh sibstakes" ousf drem d-he corbl eko be

conbin d .
recovered. An “intracellular biological substance” includes,

for example, proteins, peptides, nucleic acids, sugars, lipids
and hormones,

(00411} A complex of a biological substance in a samplé
‘solﬁtion can be captured on a solidwphasé surface using a
specific binding of an antibody with a peptide in a labeling
substance and then dissociated, eluted and recovered in a
successive procedure to finally analyze and identify an
intracellular biological substance.

. [0042] Anmjortechnicéltermusedinthepmesentinvention
is herein defined.

f0043] A “probe substance” in the present invention refers
to a substance functioning as a probe (finder needle} for a
target substance, which is a subject in the interaction. A
“labeling substance” refers to a substance chemically labeled

to the probe substance.
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wi th heterol ogous species such as, for exanple, "a | ow

nmol ecul ar conpound” with "peptide,” "nucleic acid"

with "peptide,” "sugar"” with "peptide" and "Ili pid"

with "peptide," and clearly distinguishes froma

coi ntegrate between honol ogous species such as a

subst ance conposed of a "protein" and "epitope tag

peptide." [0045] "Interaction" widely refers to a

chem cal bond including a noncoval ent bond, a

coval ent bond and a hydrogen bond as well as

di ssoci ati on between substances and wi dely includes,

for exanple, hybridization, which is a conplenentary
roBadli ng bERMEAR G 8,6.26h 8- (UG AOLLALEHA ) Bfwoined

well as a specific |na|ng or ‘associ ati on a

wi PRINATRIrIQIMRRS spe POb ¥ BRERI W ﬁgk%g%@&eanda L 8¥Wmolecular
mol ecul ar - "'ow nol ecul e. [0046] A "épi topé tag pepti de

compoandol haepepthas: Wid v 2ppa%l Bt Ll 31 0,aph e RISt ,
of which a section of an epitope (antigen

“sdebef Mitant pepnida”anid badyispeei fh cakhby ide¢ormaesearly
Presently, several kinds of this product including a

diftagpepshde @t grecdot)edisatoorimmancial Ihoradaidcald epecies
Ef fect of the Invention [0047] A nethod using a

suthpes i Fubshsinasc eovposkidnrefi ¢ “subseamteane | ardddre tag
the present invention allows dissociating 19 and

PeRtidei ng a conpl ex of a biol ogical substance from a

0@%%Ld-pha§e surface under a_very mild condition, :
[ use t heiteraction” widely refers to a chemical bond

including a noncovalent bond, a covalent bond and a hydrogen
bond as well as dissociation between substances and widely
includes, for example, hybridization, which is a complementary
binding between nucleic acids (nuéleotide chain) as well as
a specific binding or association with a polymer-polymer,
polymer-low molecular and low molecular-low molecule.

[0046] A “epitope tag peptide” is an oligopeptide with
approximately 10 arﬁino acids, of which a section of an epitope
{antigen determinant) in an antibody specifically recognizes.
Presently,severalkindsofthisproductincludingaFlagpeptide

{Sigma Co.) is commercially available.
Effect of the Invention

[0047] A method using a labeling substance or chimeric

substance related to the present invention allows dissociating
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conpl ex can be reversibly detached fromthe

sol i d- phase surface. Therefore, a probe substance

bound to this |abeling substance or a target

bi ol ogi cal substance trapped by a probe substance

constituting a chineric substance can be easily and

freely captured and recovered. [0048] Since the

sanple for the analysis contains little contam nation

of substance nonspecifically adsorbed on a

sol i d- phase surface, structural analysis and

identification of the target biol ogical substances

can be quickly performed wth little interference and
and h@i 1884hES Of cddys1 ddentd fd C@ib?@ 1L P UBEXrhalabt &y

[ 0049] Solventphilic property o %n or gani ¢ conpoun
solcangind 4 | 10 hdARBlddrg SURSLARGE OEoARI @E8RNbEcause the

conmpound capable of constituting a chimeric substance

congdre:beas bkatived Db 1a0jieth €fled $@ohhdle AasRl-ighdwndlitpgce.
in an assay process of the |labeling substance or a

Thedyfame, st agebé sulncionpor abivor totihia cebkléay si®stance
adj usted. [0050] Use of a solid-phase nethod for

or prepagehdiorlogmmral schwtangeatrappkinny supsbhrcsubstance
and/ or chineric substance allows free control of its

congItthiEsing  Fothigseiigt esubnfarstareran bf ot Mentand | freely

roperty of an organi c conpound bound to a 16
- ca § @Yndséfleé'ﬁ"ied%?%r_ adj ust ment of a structure of the

[OO%{qunLgpt§lgjgg%8¥ﬁ% gggpggsjfgyitqqge %Ela%ygglsegghggihgn Jt_li'jtle
contamination of substance nonspecifically adsorbed | on a
solid-phase surface, structural analysis and identification
of'the target biological substances can be gquickly performed
with little interference ran-d the results of its identification
are very reliable.

[0049] Solventphilic property of an organic compound
constitutinga labeling substance or an organic compound capable
of constitutingachimeric substance canbe selectedor adjusted
so that ease in handling in an assay process of the labeling
substance or a dynamic stage in incorporation into a cell can
be adjusted.

[0050] Use of a solid-phase method for preparing or
manufacturing a labeling substance anci;/br chimeric substance

allows free control of its synthesis. For example, adjustment

of solventphilic property of an organic compound bound to a

16




organi ¢ conpound can be freely perfornmed according to

an object.. Best Mde for Carrying Qut the Invention

[0051] A description is given according to a schematic

di agram of Fig. 1, which shows a concept and

configuration of the |abeling substance and chineric

substance related to the present invention. [0052]

Synmbols L and Hin Fig. 1 respectively indicate a

"l abel i ng substance"” related to the present invention

and an Exanple of a "chineric substance" (Exanple, in

whi ch a probe substance conplexes with a peptide via

an organic conmpound) related to the present
pep RN h@ﬁlegéﬁbh%‘ﬁ@dﬂ%tsﬂnt?ln%sggaat ggrucgu‘fg' rt'h% organic

substance including a probe substance directly ound
confppumdepld des¢anibg yged mitk i ihk r’!Léhgﬁiqu)% af pLPBide or
- present invention. [0053] First, a |abeling substance
o rdanirctamiesurd cahgaNf eee L O RO it €24 88h W B 2t object .

synbol S and a peptide T bound to a termnal site S1

of this organic conpound S. [0054] The organic

compound S, which is an essential conmponent of the
BesjtaHeiden d osuSstranydadl Oug ridee [Toviered oput can  be one

with a chem cal structure capable of binding to a
[00pddhe 1P Sastrdmidom ivhighverarmdonetiany Wwhtd achematic

._biological substance. [0055] An organic conpound S

dlaﬁﬁél‘“ugés?w orl e ¥R Shawe| igpncsptnanedr cepf igrsation of
theoigggic cogggggd with ar boxyl group at | east

ing ance and chimeric substance related to the
present invention.
[0052] Symbols L and H in Fig. 1 respectively indicate a
“labeling substance” related to the presént invention and an
" Example of a ﬁchiﬁeric-substance” (Example, in which a probe
substance complexes with a peptide via an orgaﬁic compound)
related to the present invention. Although not illustrated,
achimericsubstanceincludingapmobesubstancedirectlybound
to a peptide can be used and within é séope of the present
invention. |
[0053] First, a labeling substance L includes an organic
compound indicated with a symbol S and a peptide T bound to
a terminal site S; of this organic compound S.
{0054] The organic compound S, which is an essential

component of the labeling substance L is not limited but can

be one with a chemical structure capable of binding to a probe
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~at one termnal S1. In this case, the organic conmpound
S can forman am de bond wth the above-nenti oned
peptide T via the carboxyl group. [0056]
Sol ventphilic property of the organic conpound S or
adjustnent of its level gives an advantage such as
allowng to adjust a dynam c stage in incorporation
of the labeling substance L into a cell or ease in
handl i ng of the assay system [0057] Wen this
organi ¢ conpound 'S functions as a spacer, a linearly
extending structure is particularly preferred and its
nol ecul ar |l ength can be desi gned according to an

' ' ] . 05 An ' d S
sub\i\%%a?%tei SP?-nakri%Sﬂu éﬁrﬁmera[ wWiith ‘a lgig?«gc'é%i:% e L%Jsrgltande.

p rcularly ~preferable for i N

[oo3ugst ance chf&éﬁi@@.ohgo%% é)ﬁgé\%ﬂ%iﬁsif h@éo%{‘%%%%%b 4 1ipid

wat er sol uble organi ¢ conpoun

or waredH eal ubl BUSEIH e & E:@fnﬁbuh@ wahem calrJeayat & £ ﬁ)ﬁt least

This organic conpound has a polyether chain wth a
at oaebexyhifagr oup |t daatd calser MeRal §rj§ﬁﬁ@59}:omﬁ@1€m Saan

Equation 1] 18 0 Ho2c o n off [0060] A follow ng
foroaadiaatde foamd ke thr ghai abeorpodmidi Shed peptide T via the
carboxyl group.

- [0056] Solventphilic property of the organic compound S
or adjustment of its level gives an advantage such as allowing
to adjust a dynamic stage in incorporation of the labeling
substance L into a cell or ease in handling of the assay system.
(00573 When this organic compound S functions as a spacer,
a linearly'extending structure is particularly pfeferred and
its molecular length can be designed according to an cbject
and regquirement.

- [0058] An organic compound S, which is particularly
preferable for the labeling substance L related to the ﬁresent

invention is a water soluble organic compoundwith the following
chemical structure (refer to Chemical Equation l). This organic
compound has a polyether chain >with a carboxylic group at both
terminals.

[0059]

[Chemical Equation 1]
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has a pol yether chain group simlar to the above
having an amno group at one termnal (refer to
Chemi cal Equation 2). [0061] [Chenical Equation 2] O
H2N V O OH [0062] A lipid sol uble organic conmpound
with the following chemcal structure can be used as
the organic conpound S (refer to Chem cal Equation
3). This organic conpound S has an al kyl chain with
carboxylic acid at both term nals. Such organic
compound S is lipid soluble so that it has high
affinity to a biological nenbrane, and it easily
‘perneates the rane. [0063] [Chem cal Equation 3]
0 HXRE OH. n 64] A follow ng candidate for the

HO-d3xijc coqpound{S is a lipid soluble organic

' aB{ chain with 19 an am no group

simlat to the/dBove and at one termnal (refer to

Chem cal Equatlon 4). [0065]
{0060] A Tollowing candidate for the organic compound S

has a polyether chain group similar to the above having an amino
group at one terminal (refer to Chemical Equation 2).
[0061]

-{Chemical Equation 2]

O

lﬁzhL(v//\\ >iL\
OnOH

[0062] Alipid soluble organic compound with the following
chemical structure can be used as the orga'nic compound S (refer
to Chemical Equation 3). This organic compound S has an alkyl
chain with carboxylic acid at both terminals. Such organic
compound 5 is lipid soluble so that it has high affinity to
& biological membrane, and it easily permeates the membrane.
.[0063]

[Chemical Equation 3]

O

}4()2C}\(}/,»\\v%}u\\
nOH

[0064] A following candidate for the organic compound S

is a lipid soluble organic compound with an alkyl chain with
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[ Chem cal Equation 4] O H2N OH n [0066] Next,

peptide T, which is an essential conponent of the

| abel i ng substance L or chineric substance H may be

used as long as an anti body can specifically

recognize it. A binding term nal of the peptide T to

an organi c conpound S or a probe substance P can be

either one of a Cor Ntermnal, but is not

particularly Iimted. [0067] The peptide T can

function as an anti body binding tag. For exanple,

Fl ag peptide (am no acid sequence:

Asp- Tyr - Lys- Asp- Asp- Asp- Asp-Lys), which is one kind of
; C [ . an

an %ﬁln%pbﬁreﬁgoﬁi‘?f(w 14e dagncan, b, nlég‘xl%{ja@ G g]g{}glrlh%%e(refer

obj ect : Dependi ng on co I ons,
to Pendes 1T Eguaeidenged by one unit of an amino acid
residue (for exanple, |lysine residue) or a few am no
To@Ed1d residues within a recognizable range with the
anti body, it may be bound to the organic conpound S.
[CHO0I6S 1. Manat2idrs 4) schematic diagramto show an
anti body 20¢iynmobilized to a solid-phase surface

spegificallyjfjecognizing the peptide T.
F2N OH
n
[0066] Next, peptide T, which is an essential component

of the labeling substance L 6r chimeric substance H may be used
as long as an antibody can specifically recognize it. A binding
terminal of the peptide T to an organic compound 5 or a probe
substance P can be either one of a C or N terminal, but is not
particularly limited.

[0067] The peptide T can function as an antibody binding
- tag. For example, Flag peptide (amino acid seguence:
Asp-Tyr-Lys—-Asp-Asp-Asp-Asp-Lys), which is one kind of an
- epitope peptide tag can be used according to an object.
[0068] Depending on conditions, after the peptide T is
extended by one unit of an amino acid residue (for example,
lysine residue) or a few aﬁino acid residues within a
recognizable range with the antibody, it may be bound to the
organic compound S.

[0069] Fig. 2 is a schematic diagram to show an antibody.
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[0070] A synbol F in Fig. 2 indicates the solid-phase
surface. The solid-phase surface F shows a part of a
surface of a flat base plate or bead. The solid-phase
surface F is, for exanple, pretreated such that an
anti body indicated with A can be imvobilized. In the
present invention, the solid-phase surface F itself
is not narromy limted to, but includes a surface
conposition or material, which can firmy immobilize
the antibody A [0071]. An antibody A is an

anti peptide T anti body, which can specifically
recogni ze peptide T. Fig. 2 shows how the antibody A

. ' g ' | abel.i h L.
s SEOBDI 455115 ASPL LG, T L0 400 LG MEP 0 b

thSyhsiange B is captured with the solid-phase surface
F,” after the probe substance P bound to one terni na

ro@fott he of §Ab61 FGANPRHNSG i Ra3EEYERG S @1 SRS se surface.
interacts with a target biological substance B

‘Thet Goldidr@thaise aus@ApEer EHdlkd AN pBrtwWbiFCh dirmdald var adrlat
as liquid, added or injected to a region of the
baspbildtphas deasur fheesdl i d-Giade \Shatfhere fhes bifelrogksaple,
substance B interacts with the probe substance P can
preffaraddtestt fdclby thahepst agfraridbddowind2dadet estitbn A can be
. principle such as a surface plasnmon resonance or
1nm§9k3;5]{134ecbsgn|q}m prepenhdinegtion, the solid-phase surface

F itself is not narrowly limited to, but includes a surface
composition or material, which can firmly immobilize the
antibody A.

[0071] An antibody A is an antipeptide T antibody, which
can specifically recognize péptide T. Fig. 2 shows how the
antibody A recognizes the peptic_ie T in the labeling substance
T.

[00672] More specifically, Fig. 2 shows how biological
substance B is captured with the solid-phase surface F, after
the probe substance P bound to one terminal of the orgénic
compound S servilng as aspacer interactswitha targetbioclogical
substance B contained in a sample solution R, which is delivered
- .as liquid, added or injected to a region of the solid-phase
- surface F.

[0073] Whether the biological substance B interacts with

the probe substance P can be detected by a heretofore known
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[0074] A representative exanple of the probe substance

P may include a | ow nol ecul ar conpound as well as a

nucleic acid except a peptide or protein, lipid,

sugar, a |low nol ecular hornone (except a peptide

hornone), and an endocrine disrupting substance, a

toxi c substance and a neurotransmtter. [0075] Wen

t he probe substance P is a "drug candi date

substance,” this proves substance P itself could be a

drug to target at the disease associated with the

bi ol ogi cal substance B if a biological substance B as

a subject to interact with the probe substance P can
aeRAEN e LOM B, WKl RLALLIARLE RN €S AL %o

ove- meEnti on or” prepari

cry%gggpQﬁ&glgét%&ePQQ§&ﬁ%Q§Q in reference to Fig. 3 to

Fig. 5. [0077] Hereinafter, a case that a substance

[oostigwn i n i heprabeneafBRti 0R8H, et Gale EAHRL OAb2thice P
used as a representative exanple for the organic

mayC npiudd S laninbl agupgptidiodiinds@dweds NeRt hde1diciScid
described as a representative exanple, but the

exgepds enpdoieit icon pdrotirdin, | inigiet] tsuddy,s.a [1007 @ol@ilar

- |l abeling substance L can be preferably prepared or

hormemef betaesrt agegpdridiengotnone $p-acal dedntsalridephiseupting
method." A solid support given as synbol X in Fig. 3

subs§@ngges a toriexatpbéance? angneenssroNrapsopesert.d. ) .
' gﬁhers include a solid support such as pol ystyrene.
[O0\iRdn t he ey thepRasbemstihsPanics Rsdd o sHapareandidate

substance, ” this proves substance P itself could be a drug to
target at the disease associated with the biological substance
- B if a biological substance B as a subject to interact with
the probe spbstance-P can be identified; |
{00761 | Next, preferable Examples in the above-mentioned
“method for preparing labeling substance L” are described in
reference to Fig. 3 to Fig. 5.

[0077] Hereinafter, a case that a Substance shown in the
above-mentioned Chemical Equation 2 is used as a representative
example for the organic compound S and Flag peptide is used
as peptide T, is described as a representative example, but
the present invention is not limited to this.

{0078] ThelabelingsubstanceLcxnlbepreferablyprepared
ornﬁnufacturedaccordingtoaiso-called“solid—phasen@thod.”

AsolidsupportgivenassymbolXinEig.3includes,forexample;
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or manufacture the | abeling substance, its synthesis
is easily controlled. [0079] Alinker Y (refer to
Fig.. 3) used to extend the Flag peptide (synbol T)
on the solid support X includes one, in which the

Fl ag peptide T can be cleaved under acidic condition
from the solid support X to | eave a carboxylic acid
group at the termnal of the cleaved peptide. [0080]
As a linker Y, for exanple, a trityl linker can be
used. In addition, a chlorotrityl l|inker, alkoxybenzyl
i nker or benzyl |inker may be used. [0081] An
extension reaction of the peptide T uses, for

Larbt@dp ‘? i g%CI ho gre Dfoie kno . !h is, n

é Ml?ng%{.)g {Tgt ). gitgerglst&n% léci‘l% a; Q‘%o i |§a§;tgplgsft sauch
. ]‘éé U Y » K t | l} [ tegti

as Wﬁﬁ.?s@ L QQI,W Ee SOEt% gﬁgggi’m tth da’fr]ons%g t[ol VEe]é pare

or BahegREeRYELCAH Db dg dhisseinad t ?Es%@tﬁésfs is easily

condensi ng agent is uséd for this cou ng reaction,
comdElm gduns . in the presence of 1-hydroxybenzotriazol e
(hereinafter HOBt) in DVMF at an anbient tenperature
[0GT%IM sever dlinker4B (hedes. td e g.ps paseld t& dhathgasber ag
wi th DVMF and. di chl or onet hane. [0083] After the
pedrigtee ¢ s ymeo §riHupn Fiecs o 5id epppoedt 2 d nwililde s23n@, 20%hich
pyperidine in DM by standi ng at an ambi ent
the %P#Eér RERF ede fHcag0bai alrasednthderenciddbedondhtsen from

processes are repeated .
the solid support X to leave a carboxylic acid group at the

terminal of the cleaved peptide.

[0080] As a linker Y, for example, a trityl linker can be
used. In addition, a chlofotrityl linker, alkoxybenzyl linker
or benzyl linker may be used. |

{0081] An extension reaction of the peptide T uses, for
example, the Fmoc method heretofore known. That is, an amino
acid {an amino acid side chain is protectedwith a t-butyl group)
protected with a protective group Fmoc is coupled with a solid
support X. |

"[0082] Diisopropylcarbodiimide (hereinafter DIC) as a
condensing agent is used for this coupling reaction, which runs
in the presence of 1~hydroxybenz_otriazole {hereinafter HOBt)
in DMF at an ambient temperature from several to 48 hours. The
product is then washed with DMF and dichloromethane.

[0083] After the protective group Fmoc is deprotected with
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to advance the extension of the peptide T. [0084] Wen
the peptide T is conposed of, for exanple, only Flag
peptide, its am no acid sequence is

Asp- Tyr - Lys- Asp- Asp- Asp- Asp- Lys, whereas when
extension of the peptide is desired, an am no acid
residue is added. [0085] Addition of the amno acid
residue has a limtation, however, it is allowed to
use a level of the peptide, which can at |east be
recogni zed by antibody A (refer to Fig. 2). [0086] An
exanpl e shown in Fig. 3 shows a conposition, in which
single lysine residue (Lys) is inserted at a term na

A 1 ti | T . The Lysi i d
» %, b e loBrh iy bR BRS0nthoar dry olPIAE poneTorure

nge ' 7 , " et hod, f i ntroduci
o L andotha il hedl kPPhne e’ ALEpEHE A0

to | &IHERES | 1R o FQUR SXARI £+ 185 pAQWRL i Fig. 4, a

pol yether chain (for exanple, n=5) with a carboxylic

[o@eid groume theasiptaldone 4 S&Ebaééd'cﬁf,! BoEQAUGRd e tOn1y
a termnal am no group of the ag peptide used as a
Flazept i deeptlldd,0088]itkhi s idmimasiuct i o dret hoyecgmn@@e is
DI C as a condensing agent as shown in Fig. 4. As an
Astoriyanily ool -B so-A spddivis, vhe fan 4 ke nakeensobubife-he

subst ance (one given in Chemical Equation 24 2), a

persiifd drs whitsdiresh| @il @ngumos tavice resigluéhdmi aaldequat i on

.1 or alipid soluble substance (including one with an
[O%ﬁgw Addition of the amino acid residue has a limitation,
however, it is allowed to use a level of the peptide, which
can at least be recognized by antibody A (refer to Fig. 2).
[0086] An exémple shown in Fig. 3 shows a compositién, in
-w-hich single lysine residue (Lys) is inserted at a terminal
of the Flag peptide (symbol T). The lysine residue (Lys) added
is indicated with an arrow in Fig. 3 for understanding.
[0087] Next, a "method for introducing an organic compound
S,"” which functions as a spacer is described. For example, as
. shown in Fig. 4, a polyether chain {(for example, n=5)7 with a
carboxylic acid group at least at one terminal is introduced
to a terminal amino group of the Flag peptide used as a peptide
T.

[0088] | This introduction method may use DIC as a condensing

agent as shown in Fig. 4. As an organic compound S, in addition

to the water soluble substance (one given in Chemical Equation
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chain) in the above-nentioned Chem cal Equations 3 and
4 may be used. [0089] Introduction of an al kyl chain
into the amino group of the term nal |ysine residue
in the Flag peptide appears to be effective in order
to have anphipathicity in the |abeling substance L
obt ai ned. For exanple, the | abeling substance L wth
the chemi cal structure given in Fig. 5 is preferable
to show anphi phacity. [0090] Three preferable
Exanples related to a "nmethod for |abeling a |abeling
'substance L," that is, a "nethod for preparing a
chimeric substance H of one Exanpl e (exanple to
[ 0 n ound S,. to Fig. 1), .
2) {68 AR RalR PR fe D PERRe e hsbden apaibtion
f r tQ, 1k 4 [ | IIo g
' ‘%iaaﬁp%ﬁ‘f‘a AT teh%tub%%s%%osﬁnclﬂeﬁﬁnce PPLERZan gy

chdDh £GIH alheL ABBYYDRehs i bAKANCRSK v
exanﬁ#e for descr|8t|én [ 0091] f%?¥qﬂit exéﬁ%leg?ﬁb ey

be iysddlg. 6 uses a ret|n0|d receptor agoni st applied to
a cancer drug as the probe substance P. Fig. 6 shows

[(0GBTleact i ommtiothvdt iodn bifeart @llkpi ch4BCEAtBrtBaRisb group
indicated with a synbol Pl fornms an am de bond with a

of téentaaninali s reouesdfduchénl ahelFlngy pebstaeceppea?b to
[0092] The term nal carboxyl group of the conpound Pl
¢ ief facddaeed wpriier hieo therve rarlphdmiand igridypiof thdelabeling

Iabelln%lsubstance
substance obtained. For example, the labeling substance L

with the chemical structure given in Fig. 5 is preferable to
show amphiphacity.

[00920] Three preferable Examples related1x§a “method for
labeling a labeling substancé L,” that is, a “method for
preparing a chimeric substance H of one Example (example to
- mediate with an organic compound 3, refer to Fig. 1) for a probe
substance P are described in order with reference to Fig. 6
to Fig. 8. In the following Example, a case that thé probe
substance P is a low molecular compound is taken as a
representative example for description. |

[0091] A first example shown in Fig. 6 uses a retinoid
recéptoragonistappliedtoeacancerdrwgastheprobesubstance
P.Fig.6Showsareaction,inwhichtheretinoidreceptoragoniSt
indicated with a symbol P, forms an amide bond with a terminal

amino group of the labeling substance L.
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L in the presence of DIC and HOBt in N,

N-di net hyl formam de (DMF) or a 9: 1 m xture of

DMF- di chl or omet hane at an anbient tenperature. for 24
to 48 hours to formthe am de bond. [0093] C eavage
fromthe solid support X (when a trityl Ilinker is
used) and deprotection of the lysine residue in the

Fl ag peptide section are then carried out with 1%
TFA/ di chl or onet hane. Deprotection of all am no acids
in the Flag peptide section is perforned with a 9:1
m xture of TFA: H20 . [0094] Next, two other Exanples

of the probe substance P w Il be given. Fig. 7 shows
t | t
(0051 Ay 1L By SpBOTDL oy ) 1P EORONN

reagzrt%lépwi €h ﬁl%dtélﬁglﬁgygkﬁ%]ov%v?o\h? ﬁ@iéﬂgihﬂbdm%rlgngs tance

an am no group o ar wel ght
Lig Qlﬁ_@l $tod £=n S BStrANC En MR a1 £ e W—Q@he%h?ﬁ ¢b¥8mide (DMF)
~indicated with a synbol P2 in Fig. 7 (formation of
or ot Ueikendy.o FINB-deacld ihnedHhieat §3EMbe &n@Utendt ddtire.

presence of N-hydroxysuccinimde and DIC in at an
fora@si et 4Beimpenat woe fbam 24et amd8ehbuna. [ 0095] An
exanple given in Fig. 8 uses a coupling nethod, in

 [00RKilch a IKdwavelgec firam wbirgholilduguppendt dat brisarbst ancgyl
P3, of which the termnal am no group is
linkegnbacesstated Aspresecsdonws Hhe lalsénengesidueaicdhe

synmbol Lc) having one cysteinyl 26 terminal in the
Flagr g RFPE InpiRftF 9hs S pakeen | nc?ﬁél%‘iies@ﬁée with 1%

TFA/dichloromethane. Deprotection of all amino acids in the
Flag peptide section is performedwith a 9:1 mixture of TFA:H;0.
.[0094] Next, two other Examples of the probe substance P
will be given. Fig. 7 éhowé a first example. In this exam‘ple,' |
én organic compound S, as a spacer, which has a free terminal
carboxyl group is used and coupled via Nwhyd:ﬁoxysuccinimide
with an amino group of a low molecular weight drug candidate
substance with a chemical structure indicated with a symbol
P, in Fig. 7 (formation of amide bond). This reaction can be
carried out in the presence of N-hydroxysuccinimide and DIC
in DMF at an ambient temperature for 24 to 48 hours.

- [0095] An example given in Fig. 8 uses a coupling method,
B in which a low molecular weight drug candidate substance Pa,
of which the terminal amino group is bromoacetylated is reacted

With a labeling substance (symbol Lc) having one cysteinyl
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of triethylamne in DMF at an anbi ent tenperature for
24 to 48 hours. [0096] The above-nenti oned
bronpacetyl ati on easily advances by treating with
bronpacetyl chloride in a mxture of dichloronethane
and pyridine. [0097] Wen a hydroxyl group in the
conpound is used, the hydroxyl group is bonded wth
an active formof adipic acid (HX®RC(CH2)4CO2H) or
pimelic acid (HOR2C(CH2) 5CO2H) using an intervening
conpound reactive with an amno group. In all of
these reactions, DI C can be used to formester and
am de bonds. [0098] A nethod for capturing,

._ r capturing,
cofRERNENN SN SLEUEIIC AL o APLYZL 19,800 LASOLL Y00, 3

bi ol ogi cal ance resen i NSi Si
C i ' [ [ [ h rohe
O Ly ey Dot & T 5 D) DRGSR At BoRr h0co

48 ahe¥esent i oned manner is described below Fig. 9 and
Fig. 10 are a flowchart to briefly show a process
[0@86DcCi at ethav t BibdvkemBithotded 0G9UmcARIhAGHiYn  easily

capturing biol ogi cal substance> [0100] Fig. 9 briefly
adehiowss o priocessind ovdhiatrafoaaetygt badorfide ¢aAphumiRgure
a_bi ol ogi cal substance" related to the present
of j divent¢orme Araraat addyy i dipexi fi cal |y recogni zing a
@Qﬁtide T in a labeling substance L (chimeric
[0GUbkt ancdMn iass hiyAwery i geenpint she epmpenndlisduphdsethe
éurf ce F beforehand (refer to Fig. 9 ,
hydroxyl group is bonded with an active form of adipic acid
(HO,C {CH2) 4CO2H) or pimelic acid (HO,C{CH2}sCOzH) using an
intervening compound reactive with an amino group. In all of
these reactions, DIC can be used to form ester and amide bonds.
[0098] A method for capturing, recovering, struéturally ,
analyzing and identifying a biological substance B present
inside and outside a cell using a chimeric substance H including
the probe substance P and labeling substance L according to

the above-mentioned manner is described below. Fig. 9 and Fig.

10 are a flowchart‘to briefly show a process associated with

the method.
- [0099] <Method for capturing biclogical substance>
[0100] Fig. 9briefly shows a process flowchart of a “method

for capturing a biological substance” related to the present
invention. ‘An antibody A specifically recognizing a peptide

Tinalabeling substancel (chimeric substance H) is immobilized
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(1) [0101] Next, a sanple solution R containing a
conpl ex of the biological substance C, which includes
a conplex including the |abeling substance L andprobe
substance P (that is, chinmeric substance H and a

bi ol ogi cal substance B interacting with the probe-
substance P in the chineric substance H (for exanple,
protein) is delivered to a region of. the
above-nentioned solid-phase surface F (refer to Fig.
9 (Il)). [0102] The antibody A inmobilized to the

sol i d- phase surface F is advanced to be interacted
with the peptide T constituting the conplex of the

to QST R ABECatr o Eenk e Brotiand (el snckie. o

(1c@n be captured on the solid-phase surface F via the
probe substance P and | abeling substance L. [01031 An

ty bod FRPIgl i g f
[Oﬁﬁglkegtyéﬁ?gdbiakggéggo%?%ﬁgggég$%%gﬂ$g§ﬁliﬁé §§ﬁ8}5§ of

theobibhegibhol HghsodnsbsSLANTe Enlisles & Qofbdex N ciuding
[0104] In this dissociation nmethod, an excess anount

theolabéhénpepbisdtanteilt sed brobeadgat drir-ap (€8LONR Of ch feric
solid-phase surface F to replace the peptide Tin the

subdsizeldany) sad tabtel ogi cat agiistathand fnanpest by iheh the
anti body A and eluted as conplex C acconpanied by the
Prafieplsogisdanasulfs ttantbeBehameracl sybstaphasie (28r (aedmsle,
to Fig. 10)).
protein)” is delivered to a region of the above-mentioned
solid-phase Surface F (refer to Fig. 9 (II)).
[0102] The antibody A immobilized to the solid-phase
surface F is advanced to be interacted with the peptide T
constituting the complex of the biological sﬁbstance C {refer
to Fig. 9 (III)). By executing this procedure, the biological
substance B can be captured on the solid-phase surface F via
the probe substance P and labeling substance L.
[0103] . Anantibody A immobilized to the solid-phase surface
F is next dissoclated from the peptide T in the complex of the
~biological subétance C {(refer to Fig. 10).
f0104] In this dissociation method, an excess amount of
the peptide T itself isradded to a region of the solid-phase
.surface F to replace the peptide T in the labeling substance

L recognized and trapped by the antibody A and eluted as complex

C accompanied by the bio_logical substance B into a liquid phase

28



[0105] Fig. 10 attached schematically shows how
excessi vel y-added free peptide T can replace the
peptide T to elute and free the conplex C including
the biol ogi cal substance B, the probe substance P and
the | abeling substance L. [0106] Next, the

di ssoci ated conpl ex of the biological substance Cis
recovered fromthe solid-phase surface F and the

bi ol ogi cal substance B in the conplex of the

bi ol ogi cal substance Cis structurally anal yzed.
Furthernore, the biological substance to show
specific interaction with the probe substance P is

(rbdeptifi pd _[969?] <Met hod for recovering biol ogica
subst ance gresen " in a cell (intracellular biologica

[0§99Ft anceyrq[ 01Gg F%EE%Chédselsec%eﬁgtmc%E%glsugsﬁ{c%p%ﬁ Bow

is [abeled Wwith a |l I ng substance L Tncludin

exOEgBRVE] GOARANAT S ARdA | Reptide YL houad 10 ;fé}?cide T to
organi ¢ conpound S and capable of Specifically

elueeagl zirag te atih Dedy A vhalddies Fheabid netdonahbstance
group in the organic conpound S (refer to a "nethod

B, f bhe| pbebeé ngubsbahedel i agd subst baisel 1ig adueathhce 1.
described) to prepare a chineric substance H

[019e] udi ngNexnti ntleevéhsagcoayadi comphprunfl She pOENOYical
Next, the chineric substance H obtained by | abeling

sub3taRg? deutr st red diton SPecistilda-bhastheuctiamer Fcand

hS bstﬁ£§e His dissolved with an appropriate buffer

the HP IR | SulRTiened BomvthsHepmpler phethekliological

substance C 1is structurally analyzed. Furthermore, the
bioclogical substance to show specificinteractionwith the probe
substance P is identified. | |

[0107] <Method for recovering bioiogical substance present
in a cell (intracellular biological substance)>

{0108] First, a selected probe substance P is labeled with
a labeling substance L including an organic compound S and a
peptide T bound to the organic compound S and capable of
~ specificallyrecognizing anantibodyAviaaterminal functional
group in the organic compound S (refer to a “method for labeling
tolabelingsubstanceL” alreadydescribed) to prepareachimeric
substance H including an intervening organic compound S.
{0109] Next, the chimeric substance H obtained by labeling
is introduced into a cell. Specifically, the chimeric substance

' H is dissolved with an appropriate buffer (150 mM NaCl, Tris
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[0110] Fig. 11 is a schematic diagramto show how the
chimeric substance His introduced into a cel
indicated with a synbol M Fig. 11 (1) shows how t he
target biol ogical substance B exists in the cell M
[0111] When the chineric substance is difficult to
directly dissolve, it is once dissolved in dinethyl
sul foxide (DVMSO and then diluted with the
above-nentioned buffer or the like, which is added to
a culture fluid containing a culture cell such as a
HEK293 cel | (human enbryoni ¢ ki ndney culture cell).
[0112] When the chinmeric substance His not

SOHmpc%mpqrqt q th@$q]ﬁ¥§006|| Mn direct addition to the

ture ne Transfecti on Reagent (Q agen

[01L1t0q ) is Elifzj;ed 10 14 aQst,Sﬁém peq ‘&%ggéh%%“%to%“%%u)" he

into the cell Mto culture or an appropriate  per

chigfe tildTBub28ah8e 48 iROURS)odli8343  nddiS cean AdYARCEA RE £k

interaction in the cell Metween the probe substance
asﬁhb¢ﬂﬂh€ﬁQhIHEHﬂ)éh&WﬁﬁBQQHéﬁﬁ@bé@ﬁlo@b%hégﬁ%ﬂbstancé
substance B in the cell M For exanpl e, e probe
B exdls¢sance tRebicedd Mo a particular protein (biologica
substance B) in the cell Mto forma conplex of the
(01Bild] ogi c#hesiitist ahtrer B prbbernte iR ¢i fAilcflt kpdirectly
[0114] Next, an operation is executed such that the
dlséSﬂrﬁPexlto%S bPBFBgREaEoLURd t bimcbing tWitlaisvdd dasi dehel DMSO)

ve ntloned 30 interaction is taken out fromthe
and uted with the above-mentioned buffer or the like,

which is added to a culture fluid containing a culture cell
such as a HEK293 cell (human embryonic kindney culture cell).
[0112] When the chimeric substance H is not incorporated
intothecellMindirectadditiontotheculturemedium,Polyfect
Transfection Reagent (Qiagen Ltd.) is used to transfect the
chimericsubstanceHintothecellMtocultureforanappropriate
period of time (24 to 48 hours) .

[0113] ThiscanadvancetheinteractionintheceliMbetween
the probe substance P in the chimeric substance H and the
biclogical substance B in the cell M. For example, the probe
substance Pbinds to a particular protein (biological substance
B} in the cell M to form a complex of the biological substance
C (refer to Fig. 11 (II)). |
[0114} Next, an operation is executed such that the complex

of biological substance C obtained by the above-mentioned
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[0115] For exanple, using the am no acid sequence of
the peptide T contained in the labeling substance L
bound to the probe substance P, "inmunoprecipitation

" heretofore known, which uses an antibody A agai nst
the am no acid sequence is used to extract the
conpl ex of the biological substance C from the cell M

(refer to Fig. 11 (111)). [0116] An exanple of an
extraction nmethod is given below. A probe substance P
| abel ed wth the | abeling substance L, that 1is, a
cell Mintroduced with a substance corresponding to
the chineric substance His solubilized with a

. LELzZi f I 0 HEPES, pH 7.5,

rSSSHEEY BEHER sk O e T e i

{OIH_:Bﬁ on X199} exeﬁﬂﬁfé, aﬁj&'ﬁd %I?leong_H§ Qc%&e%e uénhcee CO%J Ithe
Mis scraped to recover In a centrifuging ube and

peptbiect danud tdacant thEugapE29ng09u58 :
© mnutes). [6317] Then, the an??bo%y g%?ﬁ%;%?ﬁ?gg%to the

praeé osehsirehde Bhe ing@indshphaiss wfare hadretddwaaCedown,
to be interacted with the peptide T in the |abeling
whidhstzee el amnisiodywtA rgditestcame exninef alkh@ sequence is
bi ol ogi cal substance C (refer again to Fig. 2).
use@d trBpxForcexXdnplconpdgar ofetHirehde 10Gigaa Sb3tahes C from
which the antibody A specifically recognizing a
theafet b afrafRnc-ack#o - sbyuehce) i s | nmobi | ized is
0 %fd to the cell extract (supernatant) after :
[ ri f ugth SR of 3% e tavcAdonone8had imarigenobelow.

A p?g%%ng&sttha?ngggvféggféé %g% ’tI:frlg ra%cetlii%%' substance L, that
is, a cell M introduced with a substance corresponding to the
chimeric substance H is solubilized wi-th a solubilizing buffer
(for example, 20mM H.EPES, pH 7.5, 150 mM NaCl, 50 mM NaF, 1ﬁ1M
Na3V0s, 1mM PMSF, 1% Triton X100). After addition of the buffer,
the cell M is scraped to récover in a centri'fuging tube and
subject to ultracentrifuge (55,000 rpm, 4°C, 20 minutes).
[0117] Then, the antibody A immobilized beforehand to the
solid-phase surface F is advancled to be interacted with the
peptide T in the labeling substance 1L constituting the complex
of the bioclogical substance C (refer again to Fig. 2).
[0118] For example, agarose beads (Sigma Co.), to which
the antibody A specificaliy recognizing a particular amino acid
Sequence is immobilized is added to the cell extract

(supernatant) after centrifugation and stirred at 4°C for 3
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[0119] Next, the intracellular biological substance B
in the above-nentioned conpl ex of the biol ogica
substance Cis structurally analyzed and then
identified. [0120] For exanple, after the
above-nenti oned beads after washing are centrifuged
(1, 000 rpm 4C 1 mnute) to be collected and washed
with the solubilizing buffer, a buffer containing a
Fl ag peptide (synbol T) is added to elute the probe P
bound to the beads (refer to Fig. 10) and recover the
conplex Cincluding the target intracellular
bi ol ogi cal substance B interacting w th the probe

d bel i b L d th
S MR e o S e ST T
d t I i cal .
o o8 408 S gt L8 R e o
thé Qﬁgﬁ&eirﬁgﬂ@ﬁ%é&”&fmpl@xolo?gtﬁélbf‘é‘P&%%‘&f S%hi)sg:aglce C is

protein is described, the target protein to
stoubfecilforatideyiadesagt 198 af dehc {cayery of the
conpl ex C can be identified by a heretofore known
[0 hod cEbledampdss &Agepaitaodbotts-Agnai beE8RILafter
known tandem mass spectroneter (Ms/ M) (Toshiak
waslsighe agpdaiduifivge drakahes hpm, ed?C, 1 fhifnmaty] itedde a8l hedted
of proteone," Yohdosha, p. 129 - p. 142). A practica
anchrEEdRH @ity Abef splesl 1Da@ Hufiest a bliféeracontaining
recovered sanple is centrifuged to concentrate, it is
a Flags BrvEdden (avBhet eF) figr agdeshignetuee td® peabei Brbound

toﬁ#%gggg%ngé%eé¥é%ig?%ojéggigcéggr%gg@d%paégggikluding
the target intracellular biological substance B intefacting
with the probe substance P aﬁd the labeling substance L, and
the structuﬁe of the biological substance B amoﬁg.them‘is
analyzed and the bioclogical substance B éan be identified.
[0121] When an Example, in which the target intracellular
biclogical substance B is a protein is described, the target
protein to be a subject for the interaction after recovery of
the complex C can be identified by a heretofore known method
called “mass tag method” using a heretofore known tandem mass
spectrometer (MS/MS) (Toshiaki Isobe and Nobuhiro Takahashi
ed., “Analytical method of proteome,” Yohdosha, P. 129 - p.
142). A practical procedure is as follows;

[0122] First, after a recovered sample is céntrifuged to

concentrate, it is dissolved in a buffer for an enzymatic

32




and deconposedw th an enZyne "trypsin" or
"lysyl -endpepti dase” which recognizes and cl eaves a

particul ar amino acid. [0123] Thereby, |ysyl-end

pepti dase is added to the m xture in a ratio of the

enzyme to substrate (by weight) of 1/100 to 1/50 to

react at 37C for 12 hours to yield a digested product.

The di gested product is nmeasured by the tandem nass

Spectronmeter to obtain amass val ue of eachpeptide

deconposed and information of the internal amno acid

sequence. [01241 Using the mass val ue of the peptide

fragment digested by the enzynme, a database is

ti ri d,to.sel ect, a_sequence of the

e S T L e S CRe e S Bl o dligBstea
an88ecBlBRdTRSS HALHE (AN SABLi 3N A0. fOLS) Ladmented. o

from its seqguence. 5] ove-ent 1 one

whtlah abasegn Mk § Nah@sc PeLhe 5 g&s'gﬁéf{i’cﬁféf asffhd Sy upgd

e
from"Sw ssProt"” (web addr

[012] ebi . arhetkéippph database/smihtiladudbd hagta/ -
- Z)as the prot%?n ga?abaseggﬁﬁh“NCBl Re?é%g$§?%3%mgﬁﬁure

inaﬁd@é@@:of the enzyme to substrate (by weight) of 1/100 to
nchi . ni h. gov./refseq/ H sapi ens/ MRNA- Prot/ hs. faa. gz) as

1/3héo nestbiar 337 ftat aBaseurs espedtived Yigosarml pradduct .
. 10126] <Exanple for synthesis of chineric conpound>
Theadigessef Nraneitniss PRRADregdy Coe Yasdbstiaas edeut tomater
t%Lt I roup were used as a solid support. Ten pieces
- tog fﬁﬂ@éﬁﬁ§V@}@eofeachpeptldedecomposedandinformation'
_of the internal amino acid sequence.
[0124] Usingthemassvalueofthepeptidefragmentdigested
by the enzyme, a database is automaticaliy retrieved to select
.asequenceofthecandidateaminoacid,whichisusedtocalculate
& set of the mass value for each amino acid fragmented from
its sequence.
[0125] The above-mentioned database, which has been
publicly released is used from “SwissProt” (web addressﬁ
ftp.ebi.ac.uk/pub/database/sphtr_hrdb/fasta/sprot.fas.Z)as
the protein database and “NCBI RefSeq” (web address:
ncbi.nih.gov./refseq/H;sapiens/mRNAmProt/hs.faa;gz) as the

nucleic acid database, respectively.

Example 1

f0126] <Example for synthesis of chimeric compound>
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pl aced in an appropriate size of a vial, to which 10
m of a mxture of acetyl chloride and

di chl oronmet hane (1:1) was added and kept for 12
hours. After the reaction, the reaction product was
washed with dinmethyl formam de (hereinafter "DWVF') for
5 mnutes three tines and then wi th dichl oronet hane
three tines for 5 mnutes. [0128] 469 ng (0.1 M of
Frnoc- Lys(N-Boc) - OH (Cal bi ochem Ltd.) was then

di ssolved in 10 m of dichl oronethane (hereinafter
"DCM') and reacted with the pretreated solid support
in the presence of 0.44 mM (0.25 M of

dii | et hyl.am inafter "Dl EA") f 12
B S SoPLBBNLE YL e B LB LB 01,12,
_ | t B ti d..DVE .f 5.m nut
o= 0L A0 1 BrEs TR OB BE. Lot SRS e

il L ol .1 i
PATLBN S o] e 0L T R LG e o
mi S0kt icdN) cd 071 I 1 NWLEnH mi@kﬁ%{réﬂ%ﬂl'@é%g? EAR %ézﬁgaed

protective group of the am no aci esl er t

and gagiti 0oy 1hkon e8¢ AR LR U DA e d-ab diy IV rbalict
5 mnutes three tinmes and then with di chl oronet hane.

was$ orashen nuittds dilwesthy tfamamidlkl (Mg rednk fid=rofDMEF”) for 5
_ Fnoc-Asp(O-t-Bu) -OH (Cal bi ochemLtd.) was dissol ved
miny e bresf t DvEs st rtdact edth dich herdresttterms th34ef Oimes
12 hours for condensation in the presence of 0.19 ni
fox o minwgesf dii sopropyl carbodiinde (hereinafter

"D C') and 162
{01%] ) 469 mg n(%.l M) of Fmoc-Lys(N-Boc)-OH (Calbiochem

Ltd.) wasthendissolvedinlOml ofdichloromethane (hereinafter
“DCM”) and reacted with the prétreated sclid support in the
presence of 0.44 ml (0.25 M) of .N,N—diiso,propylethylamine
(hereinafter “DIEA”) for i2 hours. After the reaction, the
reaction product was washed with the above-mentioned DMF for
Sminutes three timesand thenwithdichloromethane for Sminutes
three times.

[0129] The r'eaction product was tréated with 10 ml of 20%
piperidine (as DMF solution) for 30 minutes in order to release
the Fmoc protective group of the amino acid residue. After the
reaction, the reaction product was washed with DMF for 5minutes
three times and then with dichloromethane for 5 minutes three
times. 411 mg (0.1 M) .of Fmoc-—Asp-(O—t—-Bu) -0OH (Calbiochem Ltd.)

‘was dissolved in 10 ml of DMF and reacted with the Lanterns

34




(0.12 M of 1-hydroxybenzotriazole (hereinafter
"HOBt"). A simlar nethod was repeated three tines
using the Fnoc-Asp(Ot-Bu)-OH residue to conplete the
condensation. [0130] 469 ng (0.1 M of

Frnoc- Lys(N-Boc) - OH (Cal bi ochem Ltd.) was dissolved in
10 M of DW and reacted with the Lanterns for 12
hours in the presence of 0.19 M(0.12 M of D C and
162 ng (0.12 M of HOBt for condensation. After Fnoc
was released simlarly to the above and washed, 460
mg (0.1 M of Fnoc-Tyr (Ot-Bu).-0OH (Cal bi ochem Ltd.)
was di ssolved in 10 m of DMF and reacted with the

fo!(eaﬁ %@hﬁ/x’%sggfaﬁll%mg& xli H%OEégsﬁée of %@sg;@ml (0.12

0@ﬂd&£§§é$@@pyi@4§é&dﬂhﬁépgf@§@ﬂ{£ﬂ %!é”l m%*q?:l ‘i'%); mg

is afin residue of t ag peptl

(ocopdepsed tiohtAeokgpbarBtraaceidi r@ﬁe‘ifglhg?ter “HOBt") .
above-nenti oned nethod for preparing a Flag peptlcti

-simblzh wasthodbst idad edrapéhreach tprokectiv@e Jroypind  the
conposition of the obtained Flag peptide is shown in
Frnggghsp pO-tBAB20H Thes Hag peptomdelsas the ncennseaseton .
with a C5 al kyl group (Fnmoc-NH (CH2) 4-COOH) , a Cl12
TORFRY1 chaf©9 ofg cHt Bl i Fawica LiyErtdie-Bidh) COH2 ) £41606hen

r a pol yet her chain of carboxylic acid
Ltf? Fhiie SN plored 1p0-Copk cGHRYE 6n00GH) Ctm WaghrithesLanterns
£ g% Ensed 35 diethyl ether groups. [0133] In
O orfdBRYAST B e PEeRenes afkyi Lgnbul 32 Harebaid end 162

mg (0.12 M) of HOBt for condensation. After Fmoc was released
similarly to the above and washed, 460 mg (0.1 M) of
Fmoc-‘-Tyr(O—t-Bu)‘—OH (Calbiochem Ltd.) was dissolved in 10 ml
of DMF and reacted withrthe i‘anterns for 12 hours in the presence
of 0.19 ml (0.12 M) of DIC and 162 mg (0.12 M) of HOBt for
condensation.

[0131] An Asp (asparagine acid), which is a final residue
of the Flag peptide was similarly condensed to the Lantern
according to the above-mentioned method for preparing a Flag
peptide, which was substituted with each protective group. A
composition of the obtained Flag peptide is shown in Fig. 12.
[0132] The Flag peptide was then condensed with a C5 alkyl
group (Fmoc-NH- (CHz),4~COOH), a C12 alkyl chain of carboxylic
acid (Fmoc-NH- (CH2)11-COOH) or a polyether chain of carboxylic ‘

acid (Fmoc~NH~-CH,CH,- (O-CH;, CH,) ¢~COOH) including six condensed
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acid, one vial of the Flag Lantern nentioned above was
reacted with 4 ng of Fnoc-NH (CH2)4-000H for 12 hours
in the presence of 52 ng (0.1 M of PyBoc in 1 m of
a DVF/DCM (9: 1) solution as a condensing agent and
34.8 mMl of DIEA. Using a simlar reaction condition,
Fl ag pepti des condensed with the Cl12 al kyl chain of
carboxylic acid or polyether chain were prepared using
43.8 ng of (Fnoc-NH (CH2) 11-COCH and 57.6 ng of
Fnoc- NH CH2CH2- (O CH2 CH2) 6-COOH, respectively.
[0134] Flag peptides condensed with various spacers
were condensed with various drugs to prepare a

di SR PErd e &P As an exanple, "retinoid receptor
agoni st™ given in following Chemcal Equation 5

otxIed wiithcdSbR34e 1 Qe '
{ ChI]ITEFI c cocr:rpound [O(::)Lfglg]%t@1 me?ngggf&%g&%tru?gﬂf%@box&hc

aci@,/ oheGrid DY the\Hag La6@dHn MnHloBQé@oxﬂélw%sngeé’éted
JS-603A-1 was dissolved in 190 m of DWVF and

witdorddegsefl MhddrwH+ 0CH,)QFCBOAJESPACRhduaiy 8hNtREEPAE SEnce
as 36 nmentioned above in the presence of 3 ng of HOBt
of $Rdmg. 60 .bfM) of PyBoc in 1 ml of a DMF/DCM (9:1) solution
asa condensing agent and 34 .8ml of DIEA. Usingasimilar reaction
condition, Flag peptides condensed with the C12 alkyl chain
of carboxylic acid or polyether chain were prepared using 43.8
mg of (Fmoc~NH- (CHz)31~COOH and 57. 6 mg of Fmoc—NH~CH,CHy~ (O—CH,
CHz) ¢~COOH, respectively.
{01341 Flag peptides condensedrw‘ith various spacers were
condensed with vafiousdrug_s to prepare a chimeric compoﬁnd.
As an example, “retinoid receptor agonist” given in following
Chemical Equation 5 termed with JS-603A-1 was condensed to
prepare a chimeric compound.
[0135]

{Chemical Equatlon 51

enr.

[0136] 11.2 mg of JS~603A-1 was dissolved in 190 ml of DMF

and condensed with a roll of Flag spacer Lantern prepared as
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DIC. 1% TFA (DCM sol ution) was used to dissociate the
chinmeric conpound fromthe solid support and then 90%
aqueous TFA solution was used to rel ease each
protective group to prepare the chineric conpound
with a structure given in Fig. 13. Exanple 2 [0137]
Exanpl e to denonstrate effectiveness of chineric
compound [0138] (1) First, it was investigated if the
chinmeric conpound related to the present invention.
mai ntains the function of conventional retinoid
receptor agonist. [0139] Biological activity was
studied using a differential pronotion activity in a
medeImey, tied n - L- 6. | _as, an
indicé%g?#ﬁ%?éé F%%agggﬁﬁﬁgﬁe figlgécﬁgﬁ#%%ﬁﬁnﬁggréﬁ% of
DIC10% FBE (p@nkih,@k| ' | o
t he nediuggto SEFSE?E%h@Q?f%E ggﬁ%%%?g%E#%%q¥§y%éggﬁﬁlc
corgitind edoifthansd IKABabeb rHRdert 16 He8 odhexider #9050 Byt fon
10 days. [0140] As a result, as shown 'in an
wasalised hatiele g€t ack pirok e c@idW Wb it Fb@eptde tHe ¥W8Smeric
observed in a group treated with the chineric
compyrslnd (L GOMt Bicdays) giivdn arCiiaj kylz.chain as a
- spacer that a cell was differentiated froma spherica
floating cell to a flat adherent cell (refer to the

picture 37 at the right in Fig. 14) . This finding
Ex 1% that the chineric conmpound mai ntai ns the

. tivity of the original retinoid |

[Ol%cl] yExamp e to %emonstrate effectiveness of chimeric
compound '

[0138] (1) First, it was investigated if the chimeric

compound related tothepresent inventionmaintains the function
of convenfional retinoid receptor agonist. |

[0139] Biological activity was studied using a
differential promotion activity in a hemocyte related cancer
cell, an HL-60 cell as an indicator. A cell was cultured in
a RPMI1640 medium (10% FBS + antibiotic) and a drug was diluted
with the medium to adjust the final concentration to 1% and
cultured in an incubator under carbon dioxide for 3 to 10 days.
[0140] As a result, as shown in an alternative picture for
drawing in Fig. 14, it was observed in a group treated with
the chimeric compound (100uM, 3 days) with a C5 alkyl chain
as a spacer that a cell was differentiated from a spherical

floating cell to a flat adherent cell (refer to the picture
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receptor agonist. This result proves the chineric
conpound related to the present invention is one

si mul taneously having the biological activity as a
Fl ag peptide and a drug. [0141] (2) Next,, it was
investigated if the chineric conpound related to the
present invention could be used to identify a target
protein. [0142] A concentration of an HEK293 cell was
adjusted to 1.0 x 105 cells/mM and 10 mM of this
solution was inoculated on a 10 cmpetri dish to
culture overnight. A cultured cell was dissolved in a
cell dissolving buffer, recovered and centrifuged to

t t. t
BRI S T e
t t bt t) t
coS et M PSR 091150 A0 DL P LR

redddidd @?&Hé@o‘j’!‘hpéngé@g}taﬂ@fﬁ?ég g? ?ﬂgm?%]E X?F‘lgound

stirred 1 hour. [0143] After cen ugati on
re B Aat BRE VOSs SWELINQREE 1 dn0 8! 4, %qtrr%l% S 198having

was washed with a washing buffer an an el ution
theUf feelrog A era dei gk ¢ & 14 frigeg st tdhe washi ng-was
suctioned to elimnate, a 0.5 ng/m of Flag peptide
[01sllluti on (XasNesed, tie etad eiaveotDyereaf ittherd aghimeric
| abel ed conmpound with a protein fromthe gel. The
comparmt el tacdinsd efred tesentdi frhwezenton 38okEppeandaifed to
tube to which 1% deoxycholic acid and trichloroacetic
%fxmﬁwiﬁﬁﬂﬁﬂipﬁﬁﬁﬁ#ﬂfuged and washed with acetone

[014%]3“ eld

A concentration of an HEK293 cell was adjusted to
1.0 x 10° cells/ml and 10 ml of this solution was inoculated
on a 10 cm petri dish to culture overnigh‘t. A cultured cell was
‘dissclvedinacelldissolvingbuffer, recorrered and cendtrifuged
to yield a supernatant. Six to twelve nmoles of the chimeric
~compound labeled with' the Flag peptide was added to the
supernatant obtained and gently stirred for 1 hour. This
supernatant was then mixed with an antiFlag antibody binding
agarose gel and gently stirred for 1 hour.
{0143] Aftercentrifugation, the supernatant was suctioned
-to eliminate and the gel was washed with a washing buffer and
an elution buffer. After being centrifuged and the washing was
suctioned to eliminate, a 0.5 mg/ml of Flag peptide solution

was used to elute a complex of the Flag labeled compound with

a protein from the gel. The eluant was transferred to a different
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a trichloroacetate salt as a pellet. The obtained

pellet was dissolved with a 1 x SDS sanple buffer.

After the obtained sanple was el ectrophoresed with a

10% acryl am de gel (SDS-PAGE), a silver staining kit

was used to visualize the protein band to

sliver-stain the obtained protein. [0144] The chineric

compound used in this experinment is a conmpound with

C5 and Cl12 al kyl chains as a spacer. The results for

identification of the target protein are shown in Fig.

15 (an alternative picture for drawing). [0145] As

found in the results in Fig. 15, when a Flag chineric
EpSONROLHdyuhe  USEGh i Lear i.ch rs be_ a,.
p§etinoigu?ééeptorl§%%°%%Og§%E%H%§?%&é§§§gr%ﬁé?°roacetlc
acI&iaRs aWHel, BeRPPYERYL Q) | ng,

(Conparati ve Exanple?ué%gQﬁgé3?%%§£§ngﬁd§9ﬁﬁggﬁnggf%ld

a the ddrdweddion reNPes b ge1 BE80IPid bt iGed pellet was
irregularly contai ned so that bands cannot be

didstented wedh(x iesDS sambeepiudifune Aftéhent taiedkinple
15). [0146] The band at 60 kDa bound to the chineric
wa g st rhvase sl ivdigth far APt hergdlandad gdentsbsedatr), a
. be aretinoid receptor using a heretofore known
siliahs§adarined kikaess tugpdisphvtistabhzehtheigetain band to
lheretofqre known tandem mass spectroneter (MS/ MS).

SLIVRISHEED IBsh el esbutiate trakahashi  ed. |
[Olgégalyti%gl ggéhod, 39 of proteone," Yohdosha ) '

| i sher,*f29MPr45) CORPRMACk Pegd ipr bRéduperesineyenis
a cgﬁfag%d with C5 and C12 alkyl chains as a spacer. The results
for identification of the target protein are shown in Fig. 15
{(an alternative picture for drawing) .
[0145] As found in the results in Fig. 15, when a Flag
chimeric compound is used, a clear band which appears to be
a retinoid receptor can be confirmed near 60 kDa, whereas when
a conventional biotin labeled compound {(Comparative Example)
is used, many bands which could be derived from nonspecific
adsorption are irregularly contained so that bands cannot be
identified (refer to the picture at the right in Fig. 15).
[0146] The band at 60 kDa bound to the chimeric compound

was spliced fromthe gel andidentified tobe a retinoid receptor

usingakmretoforeknownmethodcalled“masstagn@thod,”which

uses a heretofore known tandem mass spectrometer (MS/MS).

(Toshiaki Isobe and Nobuhiro Takahashi ed., “Analytical method
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[0147] A buffer for an enzymatic reaction (100mM Tirs,
pH 8.8) was added to the spliced gel. The spliced
product was then digested and deconposed with an
enzyme "trypsin” or "lysyl-end peptidase,” which
recogni zes and cl eaves a particular amno acid. In
this experinent a |lysil-end peptadase was used.

Lysyl -end pepti dase was added in a ratio of the enzyne
to substrate (by weight) of 1/100 to 1/50 to react at
37C for 12 hours to yield a digested product. The

di gested product was analyzed by the tandem nass
spectroneter to obtain a nmass value of each

d d.-p [ 10H -0 ¢! B nt er nal .
o ReaReRE PN A b R OO 1 8 Rlccicar

proepihde {Eagipah pdigested by the enzyme, a database
was autonmatically retrieved to select a sequence of

[014®] candi Haher B4R FO ragh thn WHDE MaSa HISH gpo@ﬁth%';?é,e pH

-~ a set of the mass value for each am no aci

8.8 agreatidddftronhit sp secpered.. TRAAHL IHR] product was then
above-nmenti oned dat abase which has been publicly

digeseed etd deosmposedmitBnes sPrafie (webpaddress™lysyl-end
ftp.ebi.ac. uk/ pub/ dat abase/ sp_tr-nrdb/fasta/sprot.fas.

pepfpdase he Wrivtleineeuirinse s cINGBle sRef Seqtiftwébr amino
address: | » ' .

ackqp. hBbithdish. GERAHerydy/ #+ dapiidnendrRuRifastydrs. aa. gepd.

as, a_hucleic acid database, respectively. 40
Ly SV | PR TCaBRE | FHIPO140] ATHE rbstht thfveReven to

su}:%‘éroa\x’\.@er%gf a‘a«%j}/glgtaﬁptougilnﬂl@ad’]dco 1/50 to react at 37°C for

12 hours to yield a digested product. The digested product was
analyzed by the tandem mass spectrometer té obtaih a mass val'ue
of each decomposed peptidé andinformation on the internal amino
acid sequence. Using the mass value of the peptide fragment
digested by the enzyme, a database was automatically retrieved
tg select a sequence of the candidate amino acid, which was
used to calculate a set of the mass value for each amino acid
fragmented from its sequernce,

[01438] The above*mentioned database which has been
publicly releaseld is used from “SwissProt” (web address:
ftp.ebi.ac.uk/pub/database/sp tr nrdb/fasta/sprot.fas.Z) as
the protein database and “NCBI RefSeqg” (wéb address:
ftp.ncbi.nih.gov/reféeq/H_sapiens/mRNA_Prot/hs.faa.gz) as a

nucleic acid database, respeotively.
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recovering a substance, which interacts with a probe
substance so that it can be applied to accurate
identification of a target biological substance. For
exanpl e, a substance interacting with a drug

candi dat e conmpound can be reliably identified. Wen a
toxi ¢ substance or endocrine disrupting substance is
targeted, a substance interacting with the target
substance can be identified so that a substance to
cause toxicity, etc., and its mechanism can be found.
Brief Description of the Drawings [0150] Fig. 1 is a
schematic diagramto show the principle and
conmponents in one exanple using a | abeling substance
(L) and a chineric substance (H) related to the

Inaﬁgggmglig@gmghggilfkg. 2 1s a schematic diagramto
show how an anti body “(A) immobilized to a solid-phase

[osupface (Fhe RRAJICHhVYnt {6F2AN0HES A 'Paecpfryig éi]_}'ljl%and
a | abeling substance (L); Fig. 3 is a diag am o Sho
regovenpogid sohsthncehivih & ngkerabysihen 33&9&?@ Gh¥stance
is inserted at a termnal of a Flag peptide bound to
so &hadl 1 ¢ csuppe rppedit a aaduraler 1 {0 ti Figat foh 8fa target
.diagramto show one exanple, in which an organic 41
biekpgpbemb spBptascentiarerauple, a FbAG pept 1tee (A3t bogiptth

o a solid support (X); Fig. 5is a diagramto show
a C%ﬁﬂz,g dater cemprarcdcgrn Be rretiatel wfiden thAfilkidatihiea a

Iabel'n% subst ance (L); , _
toxi< subs ance or endocrine disrupting substance is targeted,
a substance interacting with the target substance can be

identified so that a substance to cause toxicity, etc., and

its mechanism can be found.

Brief Description of the Drawings
"10150] Fig. 1 is a schematic diagram to show the principle
and components in one example usiﬁg a labeling substance (L)
and a chimeric substance (H) related to the present invention;
Fig. 2 is a'schematic diagram to show how an antibody
(A) immobilized to a solid-phase surface (F) specifically
recognizes a peptide (T) in a labeling substance (L);
Fig. 3 is a diagram to show a composition, in which single
lysineresidue(Lys)isinsertedateaterminalofeaFlagpeptide
bound to a solid support (X) via a linker (Y);

Flg.4isacﬁagramtoshowoneexample,inwhichanorganic
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Fig. 6 is a diagramto show a suitable exanple for a
method for |abeling to a probe substance (P) with a
| abel i ng substance (L) (a nethod for preparing a
chinmeric substance H); Fig. 7 is a diagramto show
anot her Exanple suitable for the sane nethod; Fig. 8
is a diagramto show further another Exanple suitable
for the sanme nethod; Fig. 9 is a diagramto briefly
show a process flowin a "nethod for capturing a

bi ol ogi cal substance" related to the present
invention; Fig. 10 is a diagramto schematically show
how a conplex of a biological substance (O is

substituyted w.th ces, sivel y-added peptide to el ute
coriitd) Gl 3 1A TPCHGER pRade T LaPGbeRbIRE A ki bRl 4 2
cmpl ex of a | abeling substance (L) with a
SOI%?%%%H%%%giaﬁgg (P) is introduced into or taken out

f ; N’ a1 El 12 i dj h .
om0 o8 Lo gyt B AR IEYS s
st ARG P BN tanfflid86 110 1ML s]:ﬁbs%%)n'éie% %(ng I's a

di agramto show a conposition (structure

chi megi & conPaUAgr OBt HIRGh iansth e IsKPekhABNE & aldhod
to Exanple 1; Fig. 14 is an alternative picture for
fordtabehiing acshawobe substance (P) with a labeling substance
(L} (a method for preparing a chimeric substance H):;
Fig. 7 is a diagram to show another Example suitable for
the same method;
Fig. 8isadiagramto show further another Example suitable
for the same method; |
Fié. 9 is a diagram to briefly show a pfocess flow in
a “method for capturing a biological substance” related to the
present invention;

Fig. 10 is a diagram to schematically show how a complex

of a biological substance {C) is substituted with

| excessively-addedpeptide toeluteandreleaseinaliquidphase;

Fig. 11 is a diagram to show how a complex of a labeling
substance (I.) with a probe substance (P) is introduced into
or taken out- from a cell (M);

Fig., 12 is a diagram to show a composition (structure)

. of a Flag peptide obtained in the experiment related to Example

1;
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the experinental results related to Exanple 2 (an
alternative picture for drawi ng, which shows a cel
in agroup treated with a chineric conpound with a C5
al kyl chain as a spacer is differentiated f roma
spherical floating cell to a flat adhering cell)
The picture at the right is one related to the Exanple
and the picture at the left is one related to a _
control group; and Fig. 15 is an another alternative
picture for drawng to show the experinental results
related to Exanple 2 (an' alternative picture for
drawi ng to show the results for iﬂenfi;icapion of a
target protein) ..The picture at the left  1is one
relgﬁébpgg FﬁegEQ%%%¥ ard Y & EOHPE At +ORe (FFEHEERES)
of % %}%ﬁi@} iicfj d Rn(l)rﬁolk')ﬁgl (%C/:% ! %rélxaltg Ifi\é gp (%?emé xep'e r[iemse%rtl Fg:tell%r‘]c e%f to

-EX§M$§éafce/intracellular bi ol ogi cal substance F
Sol i d- phase surface H Chinmeric substance (conpl ex of

L o PRpheS ek ORI R R i
- tharkgdYinerpfaabeesubskaneEat s & BRBE1E YNAWNE] ternative
picture for drawing, which shbws a cell in a group treated with
a chimeric compound with a C5 alkyl chain as & spacer is
differentiatedfronuaspheridalfloatingbelltoeaflatadhering
cell). The picture at the rightlis one related to the Example
and the picture at the left is one related to a control group;
 and |

| Fig. 15 is an another alternatiﬁe picture for drawing
to show the experimental results related to Example 2 (an
alternative picture fof drawing to show the results for
identification of a target protein). The picture at the left

is one related to the Example and the picture at the right is

~one related to the Comparative Example.

Description of Symbols

A: Antibody

B: Biological substance/intracellular biological substance
F: Solid-phase surface

H: Chimeric substance (complex of heterologous species of
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T: Peptide (for exanple, epitope tag peptide) X
Solid support 44 What is Clained is: 1. Alabeling
substance conprising (i) and (ii) as follows, (1) an
organi ¢ conpound with a chem cal structure capabl e of
bi nding to a probe substance, which can interact with
a biological substance and (2) a peptide bound to the
organi ¢ conpound and specifically recognized by an
anti body. 2. The | abeling substance described in Scope
of Claiml, wherein the probe substance is a

subst ance except a peptide or protein. 3. The

| abel i ng substance described in Scope of Caiml,

in_ th an| nd is alipid or water
peéﬁfaglgnérégﬁ?c %ﬁ%%ﬁﬁaymnth a carboxylic acid group

aLCI§§§% og&bgggghga and bound to the peptide via

"the car oxy group The | abel i ng subst ance

.desctfibed in Scope of daim2, wherein the organic

conpound is a lipid or water sol uble organic conpound

wei,h B easboxyl igrastdsghobpna@t | east at one end and

bound to the peptide via the carboxyl group. 5. The

: | abgdnhg soysdamndge described in Scope of daim 1,

wherein the peptide is an epitope tag peptide and the .

: arepbody (for examplepi ¢ppeopagtpepbemsiel @ | body.
: ' Solid support
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6. The | abeling substance described in Scope of Caim
1, wherein the organic conmpound functions as a spacer
and the 45 peptide functions as an anti body bi ndi ng
tag. 7. A nmethod for preparing the | abeling substance,
wherein the | abeling substance described in any one
of Scope of Claine 1 to 6 is prepared based on a
sol i d- phase nethod. 8. A nethod for |abeling a probe
substance, wherein the probe substance capabl e of
interacting with the biol ogical substance is |abeled
via one term nal functional group of the organic
conmpound with the | abeling substance conprising the
whQE 9ani € a?ﬂ%EOEEd and the peptide bound to the organic
conpoun% an specifically recogni zed by an anti body.
9. LARE | Li.Sl.Ng be.
L oxcant e b e e oy P OPRLEThaND BRO R Y Y FAfFous,
(1M bl Ol RBikRIng F4Rst aNCReRIh R Mdtdﬁedgfa%%'m of
or indirectly bound to the probe substance an
bimeltognitzedh byrbbe anishedie,10nAHEERQ ihek RLPAFiIHY 2
the chinmeric substance, wherein the chineric
biclbsiantesdescanbedandd Scope of Caim9 is prepared
based on a solid-phase nethod. 11. A nmethod for
(2 k aptrartigea boubidokogtital osydst @reapesinigg and kpbelfhgally
subst ance conprising the organi c conpound having a
reeeEm e kY raetameileegwbl e of binding to the probe
subst ance, _which can interact with the biologica
2. subLhsndabsidng gepsitapce described in Scope of Claim 1,

wherein the probe substance is a substance except a peptide
or protein.

3. The labeling substance described.in Scope of Claim 1,
whereinthecwganiccoﬁpoundisealipLjorwatersolubleorganié
compound with a carboxylic acid group at least at one terminal
and bound to the peptide via the carboxyl group.

4. The labeling substance described in Scope of Claim 2,
wherein the organic compound is a lipidor water soluble organic
compopnd with a carboxyiic acid group at least at one end and
bound to the peptide via the carboxyl group.

5. The labeling substance described in Scope of Claim
1,whereinthepeptideisanlepitopetagpeptideandtheantibody
is an antiepitope tag peptide antibody.

.6. The labeling‘substance described in Scope of Claim.l,

wherein the organic compound functions as.a spacer and the

45



bound to the organi c conpound and specifically

recogni zed by the antibody, characterized by at | east
using the followng 46 procedures (A) and (B), (A a
procedure, wherein a sanple solution containing a
conpl ex of the biological substance conprising the
probe substance bound to the |abeling substance and
t he bi ol ogi cal substance interacting with the probe
substance is guided to a region of the solid surface
and (B) a procedure, wherein the interaction of the
anti body immobilized to the solid surface with the
peptide in the | abeling substance conprising the

peiGPIBL Kyl 1 e, DL 0! 901 cal substanse: o1 s agvanced. 12

or structurally anal yzing a dr ot i dentifying

7. theAbinQItﬁgﬁcﬁorsﬁpééQPﬁ?g %Ibﬁeg)ﬁegd Eﬁ%s%ta{ic)%as&hereln

using the follow ng proce

theneerdure; s%g&sheet&@s@%&p% LAYORid bzes-4 dﬁet&fecz.alms

solid surface is dissociated fromthe pepti

1 tohiérel s cp seristad CeasED R | 81 S LA Sbenstthsd ance
except the peptide or protein, which can interact

8. wi t B ndehdnd dbodiadall isups paobe amtsthecpephedein the probe
directly or indirectly bound to the probe substance

sukgtithnepeeprtibdal ¢ ¥ inteogriind vttt hbedntd lmglygal blibatance
procedure to recover the conplex of the dissociated
is &aéqqﬂgqctéqlasm &sgaingdd functional group of the organic

compound with the labeling substance comprising the organlc
compound and the peptide bound to the organic compound and
specifically recognized by an antibody.

9. A chimeric substance oomploising a probe substance except
a peptide or pr.otein capable of interacting with the biological
substance and a peptide directly or indirectly bound to the
probe substance and recognized by the antibody.

10. A method for preparing the chimeric substance, wherein
the chimeric substance described in Scope of Claim 9 is prepéred
based on a solid-phase method.

11. A method for capturing the biological substance using
a labeling substance comprising the organic compound having
a chemical structure capable of binding to the probe substance,
which can interact with the biological substance aod a peptide
bound to the organic compound and specifically recognized by

the antibody, characterized by at least using the following
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(c) a procedure to structurally analyze and/or
identify the biological substance in the conpl ex of

t he bi ol ogi cal substance. 47 13. A nethod for
recovering an intracellular biological substance
characterized by at |east using the follow ng
procedures (i) to (iv), (i) a procedure, wherein the
probe substance is |abeled via one termna

functional group of the organic conmpound with the

| abel i ng substance conprising the organi c conpound and
the peptide bound to the organi c conpound and capabl e
of being specifically recognized by the anti body,

bbkludcRr 966d tg,i ntroduce the | abel ed probe
prsubs?aﬁcquztghaa(gérl, (ii1) a procedure to advance

(2} hepi-Bheracki o bet e %rgbgb@ gg@ﬁtisg %tnq%ci\%i%g;da i p1ex

I ntracel I ular bi ol ogic stance,

ofﬁh@ﬁﬁbﬂd@iéﬁlQKES@H&C&@%m%Q&BEﬂ&ﬁHeﬁf@b@ggtgggﬁﬁébound

substance obtained through the interaction fromt
toceile 1bbelllg Meibetahes rHLOVeheNbidEodMd BCahlulahce

_ biological substance described in Scope of Caim 13,
inwheselanghel th ntrapebbel aubbteahogi talgusdest 80CL rdy ity of
one of protein, peptide, nucleic acid, sugar, lipid
therspbidpaerfase aAndet hod for capturing the
intracel lul ar biological substance recovered by a
(BhefhdtrresirivedvharGimi #hea iat g msagtionusi higthe nentatody
. desciibe in Caima1ll. ,
immobillzed tothe solidsurfacewith the peptide inthe labeling
substance comprising the complex of the biclogical substance
is advanced.
12. A method for structurally analyzing and/or identifying
the biological substance characterized by at least using the
following procedures (a) to (c),
. {(a) a procedure, whefein'the antibody immobilized to the solid
surfaceisdissociatedfromthepeptideinthechimericsubstance
comprising the probe substance except the peptide or protein,
whichcaninteractwiththebiologicalsubstanceandthepeptide
directly or indirectly bound to the probe substance and
specifically recognized by the antibody,
(b) a procedure to recover the complex of the dissociated
biclogical substance, and

(c) a procedure to structurally analyze and/or identify the

biologicalsubstanceinthecomplexofthebiologicalsubstance.
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16. A nmethod for capturing the intracellular

bi ol ogi cal substance recovered by a nethod descri bed
in Claiml4 at least 48 using a nethod described in
Caim11l. 17. A nethod for structurally analyzing
and/or identifying the intracellular biologica

subst ance recovered by a nethod described in Caim1l3
at | east using a nmethod described in Claim 12. 18. A
met hod for structurally anal yzing and/or identifying
the intracellul ar biol ogi cal substance recovered by a
met hod described in Caiml14 at | east using a nethod
described in Claim 12. 49

13. A method for recovering an intracellular biological
substance characterized by at least using the following
procedures (i) to {iv),

(1) a procedure, wherein the probe substance is labeled via
one terminal functional group of the organic compound with the
labeling substance comprising the organic compound and the
peptide bound to the organic compound and capable of being
specifically recognized by the antibody,

(ii) a procedure to introduce the labeled probe substance into
a cell,

(iii) a procedure to advance the interaction between tﬁe probe
substance and the intracellular bioiogidal substance, and
(iv)a procedure to take out the complex of the biological
substance obtained thrbugh the interaction from the cell.
14. The method for recovering the intracellular biological
substance described in Scope of Claim 13, wherein the
intracellular biological substance is any one of protein,
peptide, nucleic acid, sugar, lipid or hormone.

15. A method for capturing the intracellular biological
substance recovered by a method described in Claim 13 at least
using a method described in Claim 11.

16. A method for capturing the intracellular biological

substance recovered by a method described in Claim 14 at least
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using a method described inVClaim 11.

~17. A method for structurally analyzing and/or identifying
the intracellular biological substance recovered by a method
described in Claim 13 at least using a method described in Claim
12.

18. A method for-structurally analyzing and/or identifying
the intracellular biological substance recovered by a method
described in Claim 14 at least using a method described in Claim -

12.
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