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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 gs&apabl e Qf, bi nding a probe

substance, which can interact with a biol ogica

Lababstgnempsapthdeasartd EHDREF 08 LobSRAGKE Gld Ymethod for
recogni ze an anti body. Background Art [00021 Asa first

prepaoingr theelsaved drol tihetlpp@sest tAYenting, s@ructurally
technol ogy can be listed such that after a substance
-ang het eraandfon éflentedytogdsi 8 rgien s shstannet)b s ateanido £
as_a robe to detect a target substance is
the nhpt+ivedswesbrrerind 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
ubst s js utilized to capture and recover the
Teéﬁﬁ%ﬁéﬁufgﬁBgiance to analyze its structure by nass
- tro y. sUse_ .of this technol o llows finding a
0 : .
Ot an(r:neahl{yn? ell%{gf(?tnltﬁﬁn\/\f?iates &2 tdbeling substance and
a bioassay technology using the labeling substance, wherein‘

the labeling 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 substance
(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

ofthistechnologyailowsfindingeasubstanceinteractingwith



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 reacti on space. Such technol ogy beconmes 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

thbeQBBQEQﬂén%EQneHnﬁgUBQpéﬁﬁé@é gLion techni que. [0004]
avi

In general, an In-biofin binding systent is

[ovndel y used el MMPId-ings ke ohecsubsiance tgubg%ance

sol i d-phase ,surface. Avidin ia glycoprotein

caspedid Leakky, Sst;fcﬂ:lw:l ¥r RaRdcah %ebiﬁéf‘te@%%%%%%naﬁ%éi bRobe
has very high affinity to biotin, it is used to
subghebctiane a sbilati-phbated: e aﬁﬂt]]ad:@l@&ﬂt@ﬂ: gﬂicﬂadj ust
For exanple, a solid-phase surface is precoated with
a bam%w fened ket weeneptavirdbr $whstiamts abidnthe solid-phase
(Lnmmobilization) to a biotinylated probe substance.
Su?ﬁ@%@héﬁ%ﬂ%ﬂ%St?ﬁé¢éﬂﬁﬂﬁﬁ¢¢@ﬁﬂﬂJﬂwrmWQQﬁsystehnzatlon

dely used in a field of the i munol ogic
efﬁge ?ﬁ%&‘ré’rﬁ ‘%’ﬁcﬁe%téﬁ?yﬁ%a?mﬁw%{% %(“EIJR)QYaﬁ@COIHGS an

ssue ai ni Sone of the prior art usin
:Lm;?c?]rtary%” aﬁﬁr_nspgg]ln n]ology such aspa surface plagsmon

resonance sensor and a microarray chip with an assembly of DNA
and/or protein in a biosensor technology and
immnunoptecipitation technique.

[0004] In general,_én “favidin-biotin binding system” is
- widelyused to immobilize the probe substance to the solid-phase
surface. Avidin is a glycoprotein to specifically strohgly bind
- to biotin. Because avidin has very high affiniﬁy to biotin,
it isusedto immobilizea biotinylatedDNA, peptide andprotein.
For example, a solid-phase surface is precoated with avidin
such as streptavidin to firmly bind (immobilization) to a
biotinylatedprobe substance. Inothercases, theavidin-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



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
binttngasyayenf 0006] 1 Nexdd rad-d 1 ergctdve mhalMSit cument 1

technol ogy using an "epitope tag peptide" is listed '
diaslasseconechnicdogyechnaltoigh afelat &b iex 1e S a$ et igen

i nvention. [0007] For exanple, Nonpatent Document 1
ordestilosdy bs hewohhotogwibblowr BEitreptaviidie dmmobilized,
. reconbinant protein fused with an epitope tag peptide
1t 3segppEgsead pédds anisH wni.dmmobi4i kedelangi bodpound to

specifically recognizing the epitope tag peptide are
SP‘?%@HC%\H% Rird|§o it gertibednqeantiges in a sheple to

cel | ed via the reconbi nant protein

de it cRonePRdcHesat &F ~ap hbPRAYH e hed Pate nkh PeruaRnt
2 A 0T PTRESS e AT ea B Reh B aIS StRFHCPRE R ng
e R SRS G N R S
in which an avidin molecule is immobilized as a monolayer,
vielding a DNA microarray.

[0006] Next, an interactive énalysis technology using an
“epitope tag peptide” is 1isted as a second prior techhology
related to the present invention.

[0007] For example, Nonpatent Document 1 discloses a
technologybelow.Eirst,whileearecombinantproteinfusedwith
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

with the 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 wtha series of am no acid

sequences between honol ogous species, so that it can

be synthesi zed using the genetic translation system

in an organi sm Patent Docunent 1: Japanese Publi shed

Unexam ned Patent Application No. Hei-09-133683

Pat ent Docunent 2: Japanese Published Unexam ned

Pat ent Application No.2002-153272 Nonpatent Docunent

1. Experinental Medicine, Supplenmentary Vol une, )
[0St - Conofa £r & ExpaidIE ale A "ANALYSS ke an

proteone/frontier technology in protein expréssion and
intéfact LAE bhANYs 3N M SL u§§LH$¥a @&n}%&@fﬂ edl el g

and drug discovery, " Yodosha, Toshi aki |sobe
praneivobdn t dd adkahashihied fusdd Peetbidh-pdpsalRsung 9k one

I nvention Problemto be Sol ved by the Fhventlon ?0009]
withh aseriebert damienautddsehiuehice siiatdidih 5omd oy dSs species,

sel ected fora conposition of the solid-phase surface,
so ghat jidt casohdi siyorthkas. zeol beingetdhtogdnesbcei atrenkhetion

avi din-biotin binding because of very high affinity
SYS3fent Hits &1 i viien recovering . 4

) Patent Document 1: Japanese Published Unexamined Patent
Application No. Hei-09-133683

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

Nonpatent Document 1: EXperimehtal Medicihe; Supplementary
Volume,lPost—Genome Era Experimental Course 2; “Analysis of
proteome/frontier technology iﬁ protein expression and its
functional analysis and study on genomic medicine and drug
discovery,”Yodosha,ToshiakiIsobeandNobuhiroTakahashied.,

p.166-174.

Disclosure of Invention

Problem to be Solved by the Invention

[6009] First, when the avidin-biotin binding system is
selected for a composition of the solid-phase surface, a strict
_ conditionhastobeusedtodissociatetheavidhm&ﬁotinbinding

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
ehdi bibeuhbyated fepsesdeas.dhldial »BeRRUSEL B flddhted to
itself also readily interacts wt unspe0|%|e _
thpr GlodiieS-phaaid inu @Ridey dhen 8ohalegt oguRSLANGs ofiMylated
the identification is protein, use of the biotinylate
-subsbsharce wAsht hearpyidher subsbangeceés NehepEBiEr IRtbstances
. When the biotinylated substance is introduced into a
nopebecifibropyl yuerrbedciuditrgsahidrphaskf sedfacwheiiiod be
proteins is nonspecifically adsorbed on the
regpyeragl apgatbabstancause ehatrobtfems interipréher wedht ahe
.use the biotinylated substance as the probe
bighbeyhrted JHctencewh el isee anp byniehtironslor the target
eractive analysjs technol ogy using a "fused
S &

SUBT LR BF T HITORE | Bepetti UGGk buden e ahiPdéaylated
wulBL06:4 19, LBl Og8l e ubst ances | o uding ant o
(06£01°  Moreover, biotinispoor insolubilityanddifficult
to handle so that it has a basic problem with difficulty to
beusedasalinket.Becausebiotinitselfalsoreadilyinteracts
 withunspecifiedproteins,particularlywhenatargetsubstance
for the identification is protein, use of the biotinylated
substance as the probe substance is not preferred. When the
biotinylatedsubstancejj;introducedintoeacell,eabiopolymer
including an unspecified number of proteins is nonspecifically:
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 technology assumes a technology to



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

Di scl osed herein is a | abeling substance capable of
reversibly inmmobilizing (reversible detachnent) to the
sol i d- phase surface and a technol ogy, in which the
SIa@equ? subst ance can be used to facilitate recovery
SEEPRE Tr Jet PREBSRandFShd i hR 130t g&P1kPBRogie%I Peptide

usSibGt ene e 4 ArAGIHOR ysWelihi hhg peope substance bound
éﬁﬁ%he | abel i ng substance can be identified reliably

[ hecurt B SOFEZEY dsa 14 rsibedspectsubittensei sapable

oPr @hdedip1labeldird 1 i1SYRSt ANGR LATRYS 'es!&kﬁcgc]r)r%e%q (‘?% the
as follows, (i) an organic conpound with a chenica
setidorhase capdbice efndiandiamncd caypr dbe whighsttawecd abeling

i can. intera ith bi. ol ogj cal subst anc d
o ot Cake D, e Pk ke PV f R BB oo
stlpstdrece orgadnittiec omguoumid Andlbghed 1 oBubgtascan iepictrape ion

d specifically recognized by an anti body.
w{@%lggflﬁg%‘%e %%%Uﬁgﬁ%c?gu?ieFQ %gnﬁréﬁ?ﬂéﬂn% FEPR&GnCe
cdmorpe preeparimed kelliabeli agd sabsiance ywherein the
_lhﬁgehing substance described above is prepared based
(S8 sol i'8- HhALEShefABRCt [ OBSRG i BEPHidad aspectabeling
sutsenece s cpmorisded a(ethod foy akbabehinpgsa n&pb%nf organic

BTN LA LNE BLOBE SUOSLANCC,  CARARL O o prone
supisganee terimhnatarf uhotedrenal wgroup afiollbgi@rigafitstance and
(ii) a peptide comprising an amino acid sequence bound to the
organic compound and functioning as an epitope tag and
specifically recognized by an antibody.

[0012b] In a second aspect, there is provided a method for
preparing the labeling substance wherein the labeling
substance described above is prepared based on a solid-
- phase method.

- [0012¢] In a third aspect, there is provided a method for
labeling a probe substance, wherein the probe substance
capable of interacting with the biological substance is
labeled via one terminal functional group of the organic
- compound with the labeling substance comprising the organic
compound and the epitope tag peptide bound to the organic
compound and specifically recognized by an antibody.

[00124d] In a fourth aspect, there is provided a chimeric
‘substance comprising a probe substance except a peptide or
protein capable of interacting with the Dbiological
substance and an epitope tag peptide directly or indirectly
bound to the probe substance and recognized by the

antibody.



conpound with the | abeling substance conprising the
organic conpound and the epitope tag peptide bound to
the organic conpound and specifically recognized by

an anti body. [0012d] In a fourth aspect, there is

provided a chinmeric substance conprising abProb$

st ance except eptide or praotein capable o

[@#tggﬁact iy %f#%hga Hlogitdsre dehoravdeedng grthod for
pE@bd ey t athepephiige rdir eshbytficd Ndiyiectd i Bouwnd & Qneric

t he probe substance and recognized by the antibody. 6
SPRITe | AeaCFiPeR adpwet , 1t hererpsepr dvishdl annet hedlid-
pi&fe MERAY.I Ng the chineric substance, wherein the

chinmeric substance described above is prepared based
[¥H24]s0l i@ Pphabechreesrwstt, [ 00E2€] ikn mrosiided aspethped for

caﬁﬁ%ﬁ:@ndj StRE O%iigﬁgg@a@tgl@g@tgﬁée gaptyr L ngaggﬁing substance
bi ol ogi cal substance using a |abeling substance
CEBPFTT nGREhLTIPGaRI CEBRPBUNG2RAVY NG ackeifiadal structure

cagplabliet WEE bigapapl €0 0tndi PRy b stthecPr obe: SUbsSiANLSeract
with the biological substance and

Whi can i nteract _ .
Wlﬁt’%pég?i%le“ﬁgaﬁaf t RN GF it @ PEBRpSuMPEfigto the organic
cogpeund i cainkly resagifized by &heoguﬂﬂeb?dr?y the  antibody,

eri t_J.east usin h ol |l ow n
ek gurse P ML raf Sl P grbdenihin iR 4 and
(Banplfe gol prdasucent ahaireig aa cemplexsofuttibe containing a

co?&b@é;@gi &al é‘}ébStkﬁeggng&r[Er is%.bggalji&e o%?)gisfrgg).s’tt [1c€ probe
bound to the | abel 1 ng substance and the bi ol ogi ca

substance bound to the labeling substance and the biological
substance interacting with the probe substance is guided to a
region of the solid surface and (B) a procedure, wherein the
interaction of the antibody immobilized to the solid
surface with the peptide in the 1labeling substance
comprising the complex of the biological substance is
advanced.

f0012qg] In a seventh aspect, there is provided a method for
structurally analyzing and/or identifying the biolegical
‘substance characterized by at least wusing the following
‘procedures (a} to (c), (a) a procedure, wherein the antibody
immobilized to the solid surface is dissociated from the peptide
in the chimeric substance comprising the probe substance except
the peptide or protein, which can interact with the biclogical
‘substance and the peptide directly or indirectly bound to the
probe substance and specifically recognized by the antibody, (b)
a procedure to recover the complex of the dissociated
biological substance, and (c) a procedure to structurally

analyze and/or identify the biological substance in the

complex of the bioleogical substance.

oa




substance interacting with the probe substance is
guided to a region of the solid surface and (B) a
procedure, wherein the interaction of the antibody

i mobilized to the solid surface with the peptide in
the | abeling substance conprising the conplex of the
bi ol ogi cal substance is advanced. [0012g] In a

[QEEAt h dpett, cifibER PSPBFBvi #6868 et hpEOTed a method

f§frUQ%%B%EE¥n@naEM¥'nQn@Eﬁ@éﬁldf&?“'EXbTSgE@gl supstance
bi ol ogi cal substance characterized by at | east using

Cftiéltﬂéafﬂ'eﬂﬂmdwngpra@cebw@s @gajnto Wy, f@é}oallpgom@ueeures
Nikhe i body,o ARl 1 | ged. 10, ! BR. SBLLA. SULLAE e

ISSOCIat fe pep ide - in the ch
1sulﬁneﬂﬁﬁevxﬂnnnentqrmﬂnaMnﬁmmata@hsﬂaqmeupxcépthetbEganlc

ratein i ch c n.interact wiith t
?85?0 tﬁ) st%ﬂ%gh étﬁ€§F|&€m@FF§&PPthF organic
c@mﬁhdﬁuﬁéndehéﬂbéﬁti&@ b@&@@et§ub§éaﬁggaﬁﬂg compound and

speci fically recogni zed by the antibody, (Db)
Cif?%@eedu?é PSngco?P@rcltfﬁéaﬁéﬁplréFO&Flltzﬁél cﬁ%s%@?aﬁ@&lmdyr

(biol g9pealcaubst %Bcemt%@iue%) thl P8 E LPobe substance
structurally ana yze and/or identify the biol ogica

infithst afgeélin (hé) comyaseddret Heo ba@VW@atheuthtaﬁ@etlon
be%qe[e%mz?lle' n ansel ghthyaspect, t?ﬁ?ul o ro‘ih@%QFéllular

met hod recovering an intrace |oIo
'bwammmamdesuﬁﬁﬂamﬂﬂulamﬁ bi/v bt peasedusengothmke out the

f éf%¥%g %%QC ures 4I)C%8b$£agcé %btalng&o%ﬁggﬁﬁﬁl the

interaction from the cell.

[00121i] In a ninth aspect, there is proﬁided a method
for capturing the intracellular Dbioclogical substance
recovered by a method as defined above at least using a
method as defined above.

[00127] In a tenth aspect, there is provided a method for
structurally analyzing and/or identifying the intracellular
biological substance recovered by a method as defined above
at least using a method as defined above.

Means for Solving Problems

[G013} First, the present invention provides a labeling
substance which includes “an organic compound with a chemical
structure <capable of binding a probe substance, which can
interact with the biological substance” and “a peptide bound to
the organic compound and specifically recognized by an antibody.”
[0014] A material composition of the “labeling substance” can
be briefly described as one from “organic compound-peptides.”
[0015] Second, the present invention secondly provides a
chimeric substance including “a probe substance except a peptide

or protein capable of interacting with the biological substance”

&b



is | abeled via one termnal functional group of the

organic conpound wth the |abeling substance

conprising the organic conmpound and the peptide bound

to the organi c conpound and capabl e of being

specifically recogni zed by the antibody, (ii) a

procedure to introduce the | abel ed probe substance

into a cell, (iii) a procedure to advance the

interaction between the probe substance and the

intracel lular biological substance, and (iv)a

procedure to take out the conplex of the biologica

substance obtai ned through the interaction fromthe
an@ehb-gb@QEad diFetNiNth @%ﬁg%gctﬁge | F QY '

met hod . for capturingnthe i ntracel uPaPé%F%I%éi%gg %rObe
subsbshaacend rgravariehiby 2erBLR9deam vehi A5 BRAYeH term

| east using a nethod as defined above. [0012]]"In a
“indntrkcadperind el eeforprevi BeddanfRiitedah8fher substance
_ structural ly analyzing and/or identifying the
intarvavéhbubatwebhokbgi pabbsubsbansrcs egny epesl: bile a

met hod as _defined above at |east using a nethod as
[0@&fined aBdwatemNmansofippssolivnny Phebt@nend 004 3hbstance”
., First, the present invention provides a |abeling
is opEebhredaprEPeh @ udime "enmsragthicd edrppeumonei b 41) a
« .chemcal structure capable of binding a probe

T SRS LA H S8&RP At ReRE IS AT PrRE BN -pgibtdide” and
bs "and "a tide bound t t he organic L

(2 E SR ERES sl tsadid TRAFFY AoEogRT Se @ Do aheant I BBdja€ing
substance-peptide, '
[00617] A “probe substance” includes a substance except a
peptide or protein, that is, one not iﬁcluding an amino acid
sequence and particularly a low molecular compound which can.
be brought in view. This allows to provide a complex of a peptide
combined with a substance completely different fromthe peptide
andeacompletelynoVel“chimericsubstance"usefulfortrapping
the target substance.
[0018j 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.

{00191 . As a “probe substance” related to the present



[0014] A material conposition of the "l abeling
substance" can be briefly described as one from
"organi ¢ conmpound- peptides.” [0015] Second, the
present invention secondly provides a chineric
substance including "a probe substance except a
peptide or protein capable of interacting with the
bi ol ogi cal substance" 6b and "a peptide directly or
indirectly binding to the probe substance and
specifically recogni zed by an anti body.” A term
"indirectly binding" refers to a binding wth anot her
substance intervening between the probe substance and

J.nﬁ@ﬁEB_QE 1S 1A B ﬁrléﬁljw 'Ocrbrrg; c}f:ﬂ:? asubstance

"chimeri ¢ substance” is br| escrl as’ one

ex66PpPOgedept i @b thed HRGOf [hly %e B&%B%ﬁgbggg%:gccording
(except a peptide or protein) -peptide”

to" preobeuspbss arnter (Sxegille ,a RRAEIGE 20K dRY, Ot_'@[oﬁ‘l)js, sugars,
-medi ati ng substance- peptlde " [0017] A " probe

losmb§9an¢e%waughnhﬁmmbﬁn&wéﬁ@@ptpépemﬂeaoﬁmﬂﬂdék?@tox1c
protein, that is, one not including an am no aci d

Su%%ﬁw@%%e and pamdqnﬁmmdy disowptb@cubabseanpeundind  a
whi ch can be brought in view This allows to provide

neyr el el b e n cpegd deede dibartekivi shbatasnbstemerdocrine

conpl etely dlfferent fromthe peptide and a
%‘6‘% Jéi%lsi? bg&eBLe " thifery @ substance iniseragting with the
[0018] .1t can be said

oul{HRLI% o B% LoAOSS AubpLance, [ SOLE) LS canbe sald,
o NP QOGHSRAES A4 oy 0P 983 ng.

{0020} An “organic compound” which is an essential
component of the labeling substance related to the pﬁesent
li-nvention or “brganic compound” (mediating substlance‘) , which
. is a.possible component of the chimeric substénce related to
the present invention is a substance to mainly function 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



conpletely different froma conventional protein fused
with an epitope tag peptide because it is not
conposed of an am no acid alone and cannot be
prepared by the genetic translation systemin an
organism [0019] As a "probe substance" related to the
present 7 invention, in addition to the |ow nolecul ar
conmpound, a substance except a peptide and protein
may be properly used according to its purpose. For
exanpl e, nucleic acids, lipids, sugars, |ow nolecul ar
wei ght hornones (except peptide hornones), a toxic
substance, an endocrine disrupting substance and a

stBRY" BFr AARBRLLERCAAN BRCUS dCehi.%aEOéinggguggggagg%ed

endocri ne ST Uptl ance 1 s uUse

[obRberact i Rg W ¥4 5@& éMQ§§QﬂFfsQﬁpeg%ehqggﬁlébﬁ oién

that a substance causi ng i1ts toxicity or Smo

theOoXhBel¥ngaBubgtiRE8der [ @92 r D s HaM Ce CAUPOU "t 6 the -
which is an essential conponent of the |abeling

prssbﬁt&@@@ﬂﬁﬂdﬁjﬁbﬁ@sbbelﬁﬁeaimyrédb@ﬂﬂdé&b@énantlbody,
or gani ¢ conpound” (nediating substance), which is
nopokigidiieal conponeintclofdeshanci genic m@ﬁmerrﬁlﬂtﬁiance
to the present invention is a substance to mainly
capghtei of hindingpheethe Theobegambstaoopound i s not
narromly |limted to but includes one having a
[08Réhi cal BfppGaamPleapat el bpvwhbhadorfynats arhes prebd ibody

bst ance. 1] An exanpl e of_ the organi ¢ conpound
b1 SOPRUGEE £ egused. FOT exanple) an bt Lops Tuy paptide

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,forexémple,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
labelingsubstanceincludingan1organiccompoundandeapeptide
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.”



or water sol uble organic conpound with a carboxyl
group at least at one termnal and can bind the
peptide via the carboxyl group. An organic conpound
medi at es 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 8 state of incorporating into a cell can be
freely adjusted. [0022] Next, "peptide" which is an
essential conmponent of the | abeling substance or
chinmeric substance related to the present invention
is one specifically recogni zedby an anti body, not
od2mj-ted toobptn] gerhl '%Hf%%lﬁ,q 5 8 w
{ suz)qst ance capabrgh@o%?%%}?ﬁglgﬁggr&hle probe g%k‘)sstgangﬂgﬁ:md
fof PO2BirARgan exahWl fhg 0BELALAAVENY tie NGl O 28haling
anti body binding tag can be used. For exanple, an
sulepi drope otrath ipepti deubsvahcaseh tHilod@ PePd v d@ahatd peepared
aci d sequence: Asp-Tyr-Lys-Asp-Asp-Asp- Asp-Lys) cah
usipgey us eth 1 {0 sd mathicsl.cadse ofh thet Meody d-paagsi abBBod”
this peptide is an anti-epitope tag peptide anti body,
tO fRFerRxEmpPE, Manuifarktage [sést ilddadntmdaribhsff025]gives an
Third, the present invention provides a "nethod for
advali@gnFude 57 GRS % s, of | it sy wHhegirobe
00§§58tance capabl e of interaction with a biol ogical
[ st ance % SFabBl&d afittaT a PRI tiivg SLpYP dfcentroduced

sn DS 8 MOURILE oo a0 2. popll de, Biang.
compound, the other free terminal functional group is
immobilized to the solid support and then the protective group
is eliminated f'rom this organic compound to bind to the beptide
and then dissociate the organic compoﬁnd from the solid support
to yield the labeling substance composed of the substance of
a “organic compound-peptide.”

t002-9] Or, after a protective group is introduced into a
predeter_mined 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, wh_en a probe substance such as a low

- molecular compoundisintroducedintoa free terminal functional
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recogni zed by an anti body via one term nal functiona

group of the organic conpound. [0026] Use of this

| abel i ng net hod gi ves an Exanple suitable to prepare
~or manufacture a chinmeric substance having a

conposition of a "probe substance-organic

conpound- peptide." 9 [0027] Fourth, the present

i nvention provides a "nethod for preparing a |abeling

substance,” in which a | abeling substance or chineric

subst ance nenti oned above can be prepared wusing a

sol i d- phase nethod. Use of the "solid-phase nethod"

to prepare or manufacture the | abeling substance gives
graftip ad\wanbagen s8> RREYn A [ 9be 0 n ttiUNES LAY thus

[0028] For exanple, after a protective group Is

prieplared!) catE x 4ifih De 68 hefcH e tief Shpat af MOEL L OAgh JIOURS ce
in the organic conpound, the other free tern na
cofpostiitdnal ofr auppisbe | sumb dnzed tgai e salddrsiipRIdide”
and then the protective group is elimnated fromthis
capr §gnicbtedmpdund to bind to the peptide and then
di ssociate the organi c conpound fromthe solid support
[0P81yi el d FREThatdle Ryesabstiantm tdampsedidéstehtmethod for
substance of _a "organi c conpound-peptide." [0029] O,
Capfpeing drivtRRgiea lyssins tieggent nednged Jahed g substance
ing;ggeternined functi onal group of the peptide and one

B9 FePhY Hat© COREONSarL i B I GarnBbr RFhede Copable
jofiﬁ%gg%ﬁﬁg?gb?anggéﬁgﬁé%tggc ?uggihﬁ Eggnig%gggc%ow%%h a
biological substance and a peptide binding to the orgénic
compound and specifically recognized by an antibody.

[0032] Specifically,thiSprovidesa‘m@thbdforcapturing
:a biological substance” performing at least a procedure (A)
toguide a sample solution containing a complex of the biological
substance including the probe substance to which the labeling
substance binds and a biological 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.

[0G33] In this method, the above-mentioned procedure (A)

gulides a complex of the biological substance including the

substanceofea“biologicalsubstance—probesubstance—labeling

11



of this peptide to extend and then the peptide is

di ssociated fromthe solid phase to yield a | abeling
substance having a substance conposition of a
"organi ¢ conmpound- peptide."” [0030] Furthernore, when
a probe substance such as a |low nolecular conpound is
introduced into a free termnal functional 10 group of
an organi c compound in the | abeling substance and thus
prepared, an Exanple of the chineric substance having
a substance conposition of a "probe substance-organic
conpound- pepti de" can be obtained. [0031] Fifth, the
present invention provides a "method for capturing a

i C ance" ' abelJ ng_ sulkst ance.
Sui ncfg%%ngbgﬁggﬁgaRﬁgm%%ﬁﬁﬂﬁﬁé}%£§§? a gﬁe#?%%ISOEld"phase

sustd MCLHH @ HeRPEbMEs vOlh pﬁ:’d?:@d?&et PRfa %M&&ﬂgﬁ%ition

whi ch can interact with a biologlca stance a

of peiidiediididi BEbE@ahBe-PEEBAIub AUMNRAUNGIANG ng substance
specifically recogni zed by an anti body. [0032]

(ox8pecid i cabhpouhbiF-pept odefleanaipblil-sd1iar gapldy.ing TRis
bi ol ogi cal substance"” performing at |east a procedure
conps i ttiprgoddeap tsamepd isdogticed ddtadmiengna sonpdexhase

of the biological substance including the probe
surd@eq afice tthe Vil ttige sudlsdianme . substance binds and a

bi ol ogi cal, substance interacting with the probe
[005ddst anc&idha Fogirgiesent: Hevention prayd desr 4 dvethnd for
anagﬁpnocedu&?ﬁ%g% to agvance the interaction of an

4'HSF Y RiobfPT betviBd & 8191 pIirade sybrtapeeli valag a

lab%(igthlgdesulb%ttarﬁ%e including an organic compound bound to a
probe substance, which interacts with the biological substance
and froma peptide bound to the organic clompound andspecifically
recognizing an antibody. |
[0035] Specifically, thisprovides a “method for 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 biolegical substance dissociated and procedure
(c} to analyze and/or identify the biclogical substance in the
above-menticned complex of the biological substance.
[0036] In this method, a binding between
“peptide-antibody” in the substance composed of a “biclogical

substance-probe substance-labeling substance (organic

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

12



| abel i ng substance constituting the conplex of the

bi ol ogi cal substance. [0033] In this nethod, the
above-nmentioned procedure (A) guides a conplex of the
bi ol ogi cal substance including the substance of a

"bi ol ogi cal substance-probe substance-|abeling 11

subst ance (organi c conpound-peptide)” to the
sol i d-phase surface and then forms via procedure (B)

a substance conposition of a "biologica

subst ance- probe substance-|abeling substance (organic
conpound- pepti de) - anti body-solid phase." This
conmposition can capture a biological substance on a

ali@ﬁi%‘&llae%ﬁerﬁ f@gc?eﬁla{cﬁuﬁé}?t l@c%)ejclllgtg §HQSE§H %n?retcﬁgd be

[0034]" Sixth, the present 1 nvention provides a

difs®o ciamaldy Zinde 2Rd4QN d @%RH&HBEQ a bi ol ogi cal
substance" using a |abeling substance including an

[ooBgani ¢ camgeudts YesTwk 16n 811BHeke JUhst 80E SomplieSor the
interacts with the biological substance and froma

bipéptilde Lot 4rocd bemps gadior £0BROWUHH 1 88d ssPRtahiceabbe
recogni zi ng an anti body. [0035] Specifically, this

suppéendes labefdnhcdifsdranaeal yzgaryi c aclhiboling saptide} ¥ from
subst ance” performng at |east a procedure (a) to

thgj sebéfapbagepeprfdesi o the tebatebstahddnbldm analyze
anti body inmobilized to the solid-phase surface,

a Proeehure ¢h)atbrrebyveriokodamdl subsdangeli endgiidentify

thsubs%agce di ssoci ated and procedure (c) to analyze
Gndfor “fBERti fy the biol ogi cal substance in the

{00381 Seventh, the present invention provides a “method
for recovering an intracellular bioclogical substance.”

[0039] Specifically, this provides a ““method for
recovering aﬁ intracellﬁlar biclogical substance” pérforming
-at least procedures (i) to (iv), in which procedure (i) labeling
a probe substance via one terminal functional group of:the
organic compound with a labeling substance including an organic
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 inacell the interaction of the above-mentioned
probe substance with the intracellular biologicai substance
and procedure (iv) taking out the complex of the biological
substance obtained by the above-mentioned interaction from the

cell.

13



above-nenti oned conpl ex of the biological substance.
[0036] In this nethod, a binding between

"pepti de-anti body" in the substance conposed of a
"bi ol ogi cal substance-probe substance-1|abeling
substance (organic conpound- peptide) -antibody-solid
phase" is characterized by 12 allow ng reversible
detachnment so that the binding can be - dissoci at ed,
under a mld condition. [0037] This dissociation
allows eluting the conplex of the biologica

subst ance conposed of a "biol ogi cal substance-probe
subst ance- | abel i ng substance (organic

[opagpound- papty deketnbyl ofﬁréqj,ea dsks BGB%'EaﬁHEffé;gLatD%led

be recovered and finally anal'yz a structure o

withr §edud i L QYiceRp oS bang &% o @ith i deRfddind MR ptride” to

substance. [0038] Seventh, the present invention
yiplavialespaobaeldupdtahek -0egavekl NhiouidIimestidd af This
bi ol ogi cal substance.” [0039] Specifically, this
suppbgndesim theet hodrbdncetenoverd pglanatobracel! td & given
bi ol ogi cal substance” performng at |east procedures
pProgyduse tow)ield in whe ok ljracenipt ex pif)a b abkbghgal aupsabece
substance via one termnal functional group of the
oforgdhi c comfdiareMivlara | abkblogl saubst anvbstaoktadbmganic
__.an organic . compound and a peptide bound to the
COBP YA TP T nd Whbch spacitrikerl Pytr ddsghitherl eglhnto be
ant i body, .ocedure. (i] i htroducing the | abel ed
re Bt el anceorhebLaLa {o {ibii tab tance” (heludes,
for example, proteins, peptides, nucleic acids, sugars, lipids
and hormones.
[0041] A complex of a biological substance in a sample
.solution can be captured on a solid—phasé 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] Amajor technical termused in the present invention
is herein defined.
{0043] - AVprobe 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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(iii) advancing in a cell the interaction of the
above-nenti oned probe substance with the
i ntracel | ul ar bi ol ogi cal substance and procedure (ivV)
taking out the conplex of the biological substance
obt ai ned by the above-nentioned interaction fromthe
cell. 13 [0040] In this nmethod, first, a probe
substance is |labeled wth a substance conposed of a
"organi ¢ conpound- peptide” to yield a "probe
subst ance- organi ¢ conpound- peptide." This substance
is then introduced into a cell according to a given
procedure to yield in the cell a conplex of a
obisaliogi caly subst whent %‘1% | ' ' -
: subétance-organf%ﬁﬁggﬁgggﬁgFSeg%% e,"k%ﬁ?%ﬁgkgggﬁﬁﬁﬁlned

wiQUthd B idiRpueelbet Oe BB uharOV EE 8L xaih1d, M L aeGld il 1ar
bi ol ogi cal substance" includes, for exanple,

coppotiadfis,wipept 'gept i Ayt eirauadieds, SO Swikhpigsepand, ~
hor mones. [0041] A conplex of a biological substance

“shigaa” sanpl 8pepolidbl’‘emd an ipe dCapt tin etepit iales A hadphasely
.surface using a specific binding of an antibody wth

digtpaguighesnf aohabetdngte bt dreiovarmd Hdmrlogous species
dj ssoci ated, eluted and recovered in a successive

Sugh g?2 durtibss FFigfalcoprassdy 26 andpreeatnt yamg “epitope tag
i ptracel lul ar biol ogi cal substance. [0042] A mgjor

pePgﬁﬂﬁical termused in the present invention is

{Ogggfin detigggtaction” 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,forexample,hybridization,whichiseacomplementary
binding between nucleic acids (nudleotide chain) as well as
a specific binding or association with a pelymer-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, several kindsof thisproduct includinga Flagpeptide

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

f0047] A method using a labeling substance or chimeric

substancerelatedtx>thepresentinventionallowsdissociating
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[0043] 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 chemcally |abeled to the probe substance.
14 [0044] A'chineric substance" refers to a conpl ex
conmbi ned wi th heterol ogous species such as, for
exanple, "a | ow nol ecul ar conpound” with "pepti de,
"nucleic acid" wth peptide, " "sugar" with "peptide"
and "lipid" wth "peptide," and clearly distinguishes
froma cointegrate between honol ogous species such as

and substanee §Oﬁgﬁﬁﬁgxo%fiap595§bg cafd S GRILORE tAG.n
peptide."” [0045] "Interaction” ely refers to a
sotheﬁphabeb@ﬁﬂfatécuﬂﬁéﬁgaav@@@@@&@iQﬂﬁuﬁ%ﬂﬁ%m ®ecause the

' coval ent bond and a hydrogen  bond as wel |

comip ksr ciathicone bet siiehy dubatabaescanthavs el y— hagé WeeFace.

- for exanple, hybridization, which is a co ?enentary

Therabivng, Fepwobe sulcs siucadiadsd noctieds idedhiaig buBStance

wel | as ecific binding or association with a
or ﬁoltﬁﬁgﬁip'éwﬁwlcaboﬁman@mﬁap@@@l hy apddbewsubstance
mol ecul ar-1 ow npl ecule. [0046] A "epitope tag peptide”

COYE%tJaWB}%o%e‘ﬁlﬂla%rwmub@W@% @en by @@sahvnandcifdsely

. section of an epitope (antigen

Caéﬁﬂ%ﬁ ?ﬂitﬁe??y%ﬁﬁgntibody speci fical |y recogni zes.

[0 Ogﬁglgggglt IVS &y rhael Slélmgqs g 151@ a%a %%Cfs Icggltgq_lnggl?ttle

contamination of substance nonspecifically adsorbed on a

solid-phase surface, structural analysis and identification
of'the target biological substances can be Quj_ckly performed
with little interference aﬁd the results of its identification
are very reliable.

f0049] Solventphilic property of an organic compound
constitutinga labeling substanceoranorganic 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.

{00507 Use of a solid-phase method for preparing or
.manufacturing a labeling substance and/br chimeric substance
allows free control of its synthesis. For example, adjustment

of sqlventphilic property of an organic compound bound to a
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(Sigma Co.) is commercially available. Effect of the
I nvention {0047] A nethod using a | abeling substance
or chineric substance related to the present
invention allows dissociating 15 and diluting a
conpl ex of a biological substance froma solid-phase
surface under a very mld condition because the
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

peptegly s&%@t&%ﬁdof%sj{%égﬁéeq{@gf a&%%%%l:tﬁ'r@@{ the o ganic

sanple for the anal ysi: ntarns little Gontamnatron
corgbost Hran e S1YASPEC bl §ahb Ve BASOF DAL O & a peptide or

- solid-phase surface, structural analysis and

orgateint cobmpathdrandbe Fheel §gatr HindD9EESd SHPELANCEEject .
can be quickly performed with little interference and
the results of its identification are very reliable.
[ 0049] Sol ventphilic property of an organi c conpound

Besdodrde diam¢ax tydbat i sutsstTancentaroran or gani ¢

_ conpound capable of constituting a chineric substance

[0054d be sét etasaristiny] st ediven adeerdbne tm haadheémgtic

di in an %ssaé process of the |abeling substance or a
TAGFRINPE StGgel i WhilboPRBK AL R GIPHIRI ancerPnéagurpgion of

theaﬁgﬁéﬁiﬁg substance and chimeric substance related to the
present invention.

[0052] Symbols L and H in Fig. 1 respectively indicate a
“labeling substance” related to thé present invention and an
Example of a ﬁchiﬁeric-substance” (Example, in which a pfobe
substance complexes with a peptide via an orgaﬁic compound)
related to the present invention. Although not illustrated,
achimericsubstanceincludinga;unbesubstancedirectlybound
to a peptide can be used and within a 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 8; of this organic compound S.

[0054] The organic'compound‘s, which 1s 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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[ 0050] Use of a solid-phase nethod for preparing or

manuf acturing a | abeli ng substance and/or chineric

substance allows free control of its synthesis. For

exanpl e, adjustnment of solventphilic property of an

organi c conmpound bound to a 16 peptide, selection or

adj ustnment of a structure of the organic conpound and

desi gning of a nolecular |ength of a peptide or

organi ¢ conpound can be freely performed according to

an object . Best Mbde for Carrying Qut the Invention

[ 0051] A description is given according to a schenmatic

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

j gurat | on of W ubstan and.,chineric

Susu é#%%gg Fgﬁggeaa%gf?%ggg%éggén gi%@%%??%ﬁgl[ﬁﬂgi ance.
ooRaol s Lypgdabhi B Jdihouhd £3RELLLE! Yed DELERES 2 1ipid

“| abel i ng subStance"” related to the present | vehtl o
or Al Ao 1BXARDY £501 i @ cofPoB i SYRHANSy ( EX80PR 1445

whi ch a probe substance conplexes wth a peptide via
at aheOtganitagoBpoungl)thirelaiRd toet BegRhe€sehbmpound S can

i nvention. Although not illustrated, a chineric
forgubst amide inmididiing ahprabevsubshaheesdigeastide hound the

to a peptide can be used and within a scope of the
canfpogydnigroupvent i on. [0053] First, a |abeling substance

L includes an organic conpound indicated with a
- [009¢dhol SSgAFea liige PTopeatd PS theterainat comeo@id S
of .this organic conpound 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 Systein.

[0057] When this organic compound S functions as a spacer,

a linearlj extending str‘ucture.is particularly preferred and
its molecular length can be designed according to an object
and reguirement.

- [0058] An organic compound S, which is particularly
preferable for the labeling substance L related to the éresent '
invention is awater soluble organic compound with the following
chemical structure (refer to Chemical Equation 1). This organic
compound has a polyether chain ‘with a carboxylic group at both
terminals.

- [0059]

[Chemical Equation 1]
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[ 0054] The organi c conmpound S, which is an essentia
conponent of the |abeling substance L is not Iimted
but can be one with a chemi cal structure capabl e of
binding to a probe 17 substance P, which can interact
wi th a biol ogical substance. [0055] An organic
conpound S includes, for exanple, a lipid or water
sol ubl e organi c conmpound with a carboxyl group at
| east at one terminal Si. In this case, the organic
compound S can forman am de bond wth the
above-nenti oned peptide T via the carboxyl group.
[ 0056] Solventpqy ic property of the organic conmpound
S or adjustnertyiof its |level gives an advantage such
i dj ust a dynam c stage in

}?abeling substance L into a cell
or ease in handlfing of the assay system [0057] Wen
'éhis organi ¢ conpound S functions as a spacer, a
FOP6Qbar| y BxtehtPwing eardidate sfarttie wradni @rosfmoued S
h and jts nol ecular | ength can be designed according to

237 B EcthenrlaieqRr o mi Jpaoss i hamlr va hisy ioanpo and no
lch is particularl preferable for the |abeling

.groga%s S LE TR ?’66%[% W el ca hviemed ohon s2 b
[Odﬁffr sol ubl e organi c conpound with the foll ow ng

chem cal structure (refer to Chem cal Equation 1) .
.[Cﬁgﬁgbéyggﬁﬂéhi&@q?pund has a pol yether chain with a

car boxylitc gtﬂup at both termnals.

}12P4{é,,f\\ >ll\
OnOH

[0062] .Alipidsolubleorganiccompoundwiththefbllowing

chemical structure can be used as the orga.nic compound § (refer
to Chemical Equation 3).‘This organic compound S has an alkyl
chain with carboxylic acid at both terminals. Such organic
compound S is lipid soluble so that it has high affinity to
a bioclogical membrane, ahd it easily permeates the membrane.
10063]

[Chemical Equation 3]

O
Hozc\é/\/}lL
n OH
[0064] A following candidate for the organic compound S

is a lipid soluble organic compound with an alkyl chain with

19



[0059] [Chem cal Equation 1] 18 O H02C O n OH [ 0060]
A follow ng candi date for the organic conpound S has
a polyether chain group simlar to the above having an
amno group at one termnal (refer to Chemi cal
Equation 2). [0061] [Chem cal Equation 2] O H2N OOH
[0062] A lipid soluble organic conpound with the
following chemcal structure can be used as the
organi c conpound S (refer to Chem cal Equation 3).
Thi s 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

e ol ani cal dit Ol
ST Pt ol oo IR O R e

to OchéR26aBQhuation 4).

1 10065]

[Chemical Equation 4]

O

'[Q066] Next, peptide T, which is an eséential component
c_)f‘the labeling substance L dr 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 S 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 sequence:
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 axﬁino acid residues within a
recognizable range with the antibody, it may be bound to the
organic compound §.

[0069] Fig. 2 is a schematic diagram to show an antibod’y.
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[0064] A follow ng candidate for the organi ¢c conpound
S is alipid soluble organic conpound with an al kyl
chai'n with 19 an amino group simlar to the above and
at one terminal (refer to Chenmical Equation 4).
[0065] [Chemical Equation 4] O H2N OH n [0066]
Next, peptide T, which is an essential conponent of.
the | abeling substance L or chinmeric substance H may
be used as long as an antibody can specifically
recognize it. A binding termnal 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

1nuﬁ@5ilfﬂé§rﬂo\’a | dJ0 g %hc#scég ]éfggg %@éi%@calf;}gl}ecognlzlng

function as an anti I nNg

thé&l ggopepdide (am no aC|d sequence:
Asp- Tyr - Lys- Asp- Asp- Asp- Asp-Lys), which is one kind of

[0@N0] epi t DPYmPOPIH HEF1 QY 2GHN RS tesektha66 01 di- HaE@ s%&face
object. [0068] Depending on conditions, af
Theemlidk-phaise sextrended Siyowser wairtt off Qﬂs@ﬂfé@e aﬁf da flat
resi due (for exanple, |lysine residue) or a few am no
basg ipd atesd d s dn t'['hlenscalld-phase surface F is, for example,
pretreated such that an antibody indicated with A can be
immebilized. In the present irivention, the solid-phas.e surface
F itself is not narrowly limited to, but includes a surface
composition or material, which can firmly immobilize the
antibody A.
.[0071} An antibo'dy A is an antipeptide T antibody, which
can specifically recognize péptide T, Fig. 2 shows how the
antibody A recognizes the peptide T in the labeling sub‘stance
L.
[0072] 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 organic
compoimd g servilng as aspacer interactswithatargetbiological
substance B contained in a sample solution R, which isdelivered
as liquid, added or injected to a region of the solid-phase
surface F.

[0073] Whether the biclogical substance B interacts with

the probe substance P can be detected by a heretofore known
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recogni zabl e range with the antibody, it may be bound

to the organic conpound S. [0069] Fig. 2 is a

schematic diagramto show an anti body 20 inmobilized

to a solid-phase surface specifically recognizing the

peptide T. [0070] Asynbol Fin Fig. 2 indicates the

sol i d- phase surface. The solid-phase surface F shows

a part of a surface of a flat base plate or bead. The

sol i d-phase surface F is, for exanple, pretreated

such that an antibody indicated with A can be

i mobi lized. In the present invention, the solid-phase

surface F itself is not narrowy limted to, but

j s S e Siti rial, which can
A i T 25 e e poabrae (RS S hnr S Batie o
crysi Sl Ak @ntipept ige Jgitd body, which can

specifically recogni ze peptide T. Fig. 2 shows how t he
[0GMM ) body A\ HeRGREHARS ikREcRERBIHEoT dHE heYAR8bERAnce P

substance L. [0072] More specifically, Fig. 2 shows

mashdwchivakogiical modebst anceoMpbsngap weed Mthntbecic acid
sol i d- phase surface F, after the probe substance P

exdspind: trepdneld evmimal teafn t Hei pirdyandwgacornpolnd mlecular
serving as a spacer interacts with a target biol ogica
horgigist begecB: edrepl idelhpamansanpingl solemdoan iRe shé chpt Sng
- delivered as liquid, added or injected to a regi on of
Suhﬁ%@@ﬁﬂfi@hﬁﬁ%%@ substance and a neurctransmitter.
[0075] When the probe substance P is a “drug candidate
substance,” this proves substance P itself could be a drug to
Larget at the disease associated with the biclogical substance
B if a biological substance B as a subject to interact with
the probe substénce P can be identified. |
[0076] 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 éubstance shown in the
above-mentioned Chemical Equation 2 is used as a representative
example for the organic compound $ and Flag peptide is used
as peptide T, is described as a representative example, but
the present invention is not limited to this.
[0078] ThelabelingsubstanceIJcankxapreferablyprepared

or manufactured according to a so~called “solid-phase method.”

Asolidsupportgivenassymbol)(inFig.3includes,forexample,
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surface F. .[0073] Wether the biological substance B
interacts with the probe substance P can be detected
by a heretofore known. 21 detection principle such as
a surface plasnon resonance or crystal oscillator
principle. [0074] A representative exanple of the
probe substance P nmay include a | ow nol ecul ar
compound as well as a nucleic acid except a peptide
or protein, lipid, sugar, a |ow nolecular hornone
(except a peptide hornone), and an endocri ne

di srupting substance, a toxic substance and a
neurotransmtter. [00751 When the probe substance P is

Lafted g“%ﬁgyiﬁgéa ubstgnce, ' .this _ proves.substance P
|tserlg o e aLE(?iu_ 'tOgCh_etraSrb%?igflgt%gogFégs&é%oort such
as PAQE LG M ik PR PIs199L G2l SUD £ B dd
bloloésial substance B as agé&gjeéﬁksgflﬁ é?%%%gﬁpfﬁpare
or hgrohe: /UBBE ANGR 1R reABL DS LRt 'fﬂaegxn{aﬂgg@s "\gggsily
preferable Exanples inthe above-nentione et ho
cofipropieqari ng | abel i ng substance L" are described in
reference to Fig. 3 to Fig. 5. [0077] Hereinafter, a
[0@E8k t hatAd isuest Binoe fehove Fiyt Be ushove aRPELQNER Flag
Chem cal Equation 2 is used as a representative
PerSid| (¢ yinko 1t e cortgenksol ¢ dnpmpe-tSx aindt Il dkgs peel iidewhsch
used as peptide T, is described as a representative
theFdqs vepbide Tapbesehearadamden dcdist condiitédnt from
this., _ ‘
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 chlorotritjrl 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 l-hydroxybenzotriazole (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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[0078] The | abeling substance L can be preferably
prepared or manufactured according to a so-called
"sol i d-phase nmethod." A solid support given as synbo
Xin Fig. 3 includes, for exanple, 22 Lanterns

(M notopes Ltd.). O hers include a solid support such
as pol ystyrene. Wien the "solid-phase nethod" is used
to prepare or nmanufacture the |abeling substance, its
synthesis is easily controlled. [0079] A linker Y
(refer to Fig. 3) used to extend the Flag peptide
(synbol T) on the solid support X includes one, in
which the Flag peptide T can be cleaved under acidic

n the |
* O R TT A g B b RPRE A Sl Pk TR Pemespaore

car yl'ic acid group-a

foPe infierdd080L ARef i oKEE, YndY g% l@is @rLr E%Eﬁgated
I be ch |fyl

i nker can used. | n addition, orotr

tol ddkeice at hOXbeNY orl IdK&The YeheNiyIT | i nker may be
used. [0081] An extension reaction of the peptide T

[0usel, forwhexanmplmsptie: FnecoRbbedaker ekt uN@Mon1 y
That is, an amno acid (an amno acid side chain is

Flgg ot ecpamtide h a titutyl ambup) pretidect edsedlidnae is
protective group Fnoc is coupled with a solid support
Asp¢ TY 0082 - FEin-Fem-dpd-Carbddis, witer d hewbén akten sRoG)o fashe

a  condensing agent is used for this coupling '
preptdgls i igh daghi o S anjimo @@:1@( eserickieofis added.
[0 OJB_g’ﬁydr ox%&%%nizt%torr! g% ?:lh% egrlt;]iegoe gg?fdtreersil_é?iet zxas a iimitation,
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 éhown in Fig. 3 shows a compositién, in
‘which single lysine residue (Lys) is iﬁser‘ted 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). 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 methodmay 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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in DM at an anbient tenperature fromseveral to 48
hours. The product is then washed with DWW
and. di chl or onet hane. [0083] After the protective group
Fnoc is deprotected with 23 a 20% pyperidine in DV
by standing at an anbient tenperature for 30 m nutes
and then washed, these processes are repeated to
advance the extension of the peptide T. [0084] When
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
resi . Ltion of the,am.no.acid .
2)F e 1 VR edBBTE SURBLA0E: O ¢ BeRhi BRge bt ion
1 &8 a1 evel s ' i |
recogni%éﬁfﬁghg%$$bo y1%?%¥%$gp%?gdﬁ?§-g%f-%ﬁﬁéogg]a%ﬁyl
ch&xanpie tﬁi@%dv@—ﬁie%ti%n%@oﬁﬁeﬁiégﬂnﬂéﬁﬁﬂ:ghs | 5 '4cltﬂay
single lysine residue (Lys) is inserted at a term na
be ofis¢dle Fl ag peptide (synbol T) . The |ysine residue
(Lys) added is indicated with an arrowin Fig. 3 for
[OQ@eler st anih g du¢ QDAY bENex b, kgl ¢ed frod nter thatmaduch Agup
‘an organi c conpound S," which functions as a spacer
of ithedésemibad. lFoinexampildie as thhodlimd pepitddedappears to
pol yet her chain (for exanple, n=5) with a carboxylic
be z?cﬁ%fcdﬁ'ld{?p 18t ordast tatharre ammhiipedhiics tiynt.notheetabé bing
a termnal am no group of the Flag pepti de used as a
e

su 'EﬁqccgeL Pbtained. For example, t labeling substance L
with the chemical structure given in Fig. 5 is preferable to
show amphiphacity.

[0090] Three preferable Examples related to 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 otganic compound S, 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 probke
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
receptor agonist applied to a cancer drug as the probe substance
P. Fig. 6showsareaction, inwhichthe retinoid receptor agonist
indicated with a symbol P forms an amide bond with a terminal

amino group of the labeling substance L.
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[0088] This introduction nethod may use DI C as a
condensing agent as shown in Fig. 4. As an organic
compound S, in addition to the water sol uble
substance (one given in Chem cal Equation 24 2), a
simlar water soluble substance in a Chem cal Equation
1 or alipid soluble substance (including one with an
al kyl chain) in the above-nenti oned Cheni ca
Equations 3 and 4 may be used. [0089] Introduction of
an al kyl chain into the amno group of the term na

| ysine residue in the Flag peptide appears to be
effective in order to have anphipathicity in the

[ocb@;_bﬁl i ng Tsahstance L c%%%' Eeﬁq 8%6&% Sondind P, is

| abel i ng substance L wth structure

redt v whiRhFige tarhsnBl efeirabhect fSBH&Vl%'H@JT 91@3§ byt
[ 0090] Three prgf eFabI elExalfqrp‘IDelg or el at ed tola B %%Ince

L ihathe babekhog oF hROEhUHDEUDS tgRCR! ikne’ Hyllaftoﬂnﬁbml%le (DMF) -
"method for. preparing a chineric substance H of one

~ or £Raiplis tiexanPbEFt 61 ciboi atet i da 8 BnengHRint: €OmpotRture
S, refer to Fig. 1) for a probe substance P are

fOlde%Q:rﬁcbeﬂcB irwraldro viaum ridfeeeerice tond.g. 6 to Fig.
.. In the follow ng Exanple, a case that.the probe
_ [Oos%st anc€eawae [fgemmbhec sPaidcsnppont Ks(whakena asrityl

representatlve exanpl e for descrlptlon [0091] A first

LinkeipFeugRdiviic depgotectden af rigis doisdne espdoe in the

onlst lied to a cancer drug as the probe
Fla§8 ‘acff)é) sect:{)on are heng carrledp out with 1%

TFA/dlchloromethane. Deprotection of all amino acids in the
Flag peptide section is perrformed with a 9:1 mixture of TFA:H,0.
.[0094] Next, two other Examples of the probe substance P
will be given. Fig. 7 shows a first example. In this exam.ple,‘
an organic compound S, as a Spacer, which has a free .terminal
carboxyl group is used and coupled via N—hydfoxysuccinimide
~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.
~I0095] An example given in Fig. 8 uses a coupling method,
-in which a low molecular welight drug candidate substance Pj,
of which the terminal amino group is bromoacetylated is reacted

1a«_rith a labeling substance (symbol Lc) having one cysteinyl

26



P. Fig. 6 shows a reaction, in which the retinoid
receptor agonist indicated with a synbol P, forns an
am de bond with a termnal am no group of the
| abel i ng substance L. 25 [0092] The term nal carboxyl
group of the conmpound Pl is reacted with the term nal
am no group of the |abeling substance L in the
presence of DIC and HOBt in N, N-dinethylfornmam de
(DMF) or a 9: 1 mxture of DM-dichl oronethane at an
anbi ent tenperature for 24 to 48 hours to formthe
am de bond. [0093] C eavage fromthe solid support X
(when a trityl [linker is used) and deprotection of
Sj resi ] e...Fl ag. pept| sectign are
e e S e B e o
of j fal ' j ' E ept.i.d
R i i T
48[ ROQ4L . Next, two ot her Exanpl es of the probe substance
P wll be given. Fig. 7 shows a first exanple. In
[00B65 exanphe, o vRI-FRAILE oBRHPOUREbDa Gt PLANAGES | easily
which has a free term nal carboxyl group is used and
adcanptedoyi ardd thiyty oxitdu daioxiad dde v Iwichi oail denmi A0agmOKPpure
of a | ow nol ecul ar wei ght drug candi date substance
of wiliphortratbahe sandigpwwriedimei cated with a symbol P2
in Fig. 7 (formation of am de bond). This reaction can
L0271 carri @ hyereke lpgesende she compound is used, the
hydr oxysuccj ninide and DIC in DVF at an ambi ent
hyﬁ%\% IR o7 ndesl a8 hogns active form of adipic acid

(HO2C (CHz) 4COzH) or pimelic acid (HO.C(CHz)sCO;H) using an
intervening compound reactive with an amino group. In all of
these reactions, DIC can be used to fofm ester and amide bonds.
[0098] A rﬁethod for capturing, recovering, struéturally _
analyzing and identifying a biological substance B presrent
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 describéd below. Fig. 9 and Figqg,.

10 are a flowchart to briefly show a process associated with

the method.
- [0099] <Method for capturing biological 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

Tinalabelingsubstancel (chimeric substanceH) is immobilized

27



[ 0095] An exanple given in Fig. 8 uses a coupling
met hod, in which a | ow nol ecul ar wei ght drug

candi dat e substance P3, of which the term nal am no
group is bronpacetylated is reacted wth a | abeling
subst ance (synbol Lc) having one cysteinyl 26
termnal in the organic conpound S as a spacer in the
presence of triethylam ne in DVF at an ambi ent
tenperature for 24 to 48 hours. [0096] The
above-nenti oned bronpacetyl ation easily advances by
treating with bronpacetyl chloride in a mxture of
di chl oronet hane and pyridine. [0097] Wen a hydroxyl

QUR i n Jdhe ound | use I group IS
o R e L BB Sor Saeot b prenans qreeet BPRiS. o
(1 “—DZC(CHZ) 4C02H) or pi nel | c acid (HOZC (CH2) 5C02H)
using an intervening conmpound reactive with an am no

[0PSPHP. | @kt , of saggqb gﬁﬁ%&FgO%Scj&lt% ﬁg}%g H%ﬁglgg of

formester and am

the BRLULIGAGa 1T QO eI AE ¢, Sk Heit Ynalih e s2D gl g ﬁ'?gludlng
identifying a blologlcal substance B present insid

thabdbelisydabatetlce MSha®rabeHuryd 4 &UPSEARES H chimeric
i ncluding the probe substance P and | abeling

sulstiiFtantié dndecbidioagital durestahmeeBrand et FRRRER the
is described below. Fig. 9 and Fig. 10 are a
Prdheoisimttanas By ilef itheskhbwmarprosebstassech at for vekdmiple,
. the nethod. E0099] <Met hod for capturing blole9|ca
profigidtlante>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
constltutlng the complex of the biological substance C (refer
to Fig. 9 (III)). By executing this procedure, the biological
-substance B can be captured on the soiid~phase surface F via
the probe substance P and labeling substance L.
[0103] Anantibody Aimmobilizedto the solid-phase surface
F is next dissociated from the peptide T in the complex of the
biological subetance C (refer to Fig. 10),
f0104] In this dissociation method, an excess amount of
the peptide T itself is“added 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 biological substance B into a liquid phase
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(0100] Fig. 9 briefly shows a process flowhart of a

"method for capturing a biological substance"” rel ated

to the present invention. An antibody A specifically

recogni zing a peptide Tina |abeling substance L

(chinmeric substance H) is imobilized 27 to a given

sol i d- phase surface F beforehand (refer to Fig. 9

(1)). [0101] Next, a sanple solution R containing a

conpl ex of the biological substance C, which includes

a conplex including the |abeling substance Land probe

substance P (that is, chinmeric substance H) and a

bi ol ogi cal substance B interacting with the probe

tapce.P i he chinmeric substance H (for exanple,

(rgggﬁe?ﬁ)%ﬁg'dgpﬁ&éred to a region of the

08 e- menti; gned ol i S E _(nrefer FlLg.
) - F6502) Yhe AiTbady A% inhTiFad Yo Theis I how
ex8ebbdvBgsaddsHr £ Ace dedts Rdvaneed: '

wi th the?peptide T ggﬁétituting tﬁ%gggﬁirg%%%%&%ﬁ%eq?to
elbtelagl cakesithstangtel d EEEAdI LG thieOri 1 ddddd) suB¥tance

executing this procedure, the biol ogical substance B
B, chhebprobpt snkdtancéhe sndi thphasieesinid asebdtan@ 1he
grobe substance P and | abeling substance L. [0103] An
[04661 body ANexrhebthezddssoctheedobbupphasefsthtabsolBbgiisal
next dissociated fromthe peptide T in the conplex of
subfkanee of obf cef CaUbRR AR Yhreeferl itdo phiage 0y fajcel4knd
Iqothis di ssoci ati on net hod, an excess anount of
the biological substance B in the complex of the biological
substance C is structurally analyzed. Furthermore, the
biological substance to showspecificinteractionwith the probe
substance P is identified. |
[0107] <Method for recoveringbiological substancepresent
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
specificallyrecognizinganantibodyAviaaterminal functional
group in the organic compound S (refer to a “method for labe'ling
tolabelingsubstancel” alreadydescribed) toprepareachimeric
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 dissoclved with an appropriate buffer (150 mM NaCl, Tris
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the peptide T itself is added to a region of the

sol i d- phase surface F to replace the peptide T in the
| abel i ng substance L recognized and trapped by the
anti body A and eluted as conplex C acconpanied by the
bi ol ogi cal substance B into a |liquid phase 28 (refer
to Fig. 10)). [0105] Fig. 10 attached schematically
shows how excessivel y-added free peptide T can

repl ace the peptide T to elute and free the conplex C
i ncludi ng the biological substance B, the probe

substance P and the | abeling substance L. [0106]
Next, the dissociated conpl ex. of the biologica
5mﬁ@b Ne ey comered fromthe solid-phase surface
%5 the ’%ﬁ.%a. substance B in the conpl ex of

[Oim bi ol Ogig?al 113H935a%%ﬁeﬁ]alt§c13tdﬁ %trléﬁnaltl&/ AR W& the

Furthernore, the biologlcal substance to show

chﬁﬁﬁﬁiéIgﬁﬂsﬁbﬁkﬁﬁﬂlfﬁ1ﬁﬂﬂﬁ%dhﬁ%dpiﬁgsea%%ﬁﬁﬁ§ﬂ&§c§%é§.w1th
identified. [0107] <Method for recovering biol ogical

a sgwbsl aNCEi@r e3e(l) showd hoel thd tatgae@ilonloasi dainok g cah ce
substance) > [0108] First, a selected probe substance P

B dxidtabelrechs tdella M.abel i ng substance L including an
organi ¢ conpound S and a peptide T bound to the
EOld{lgani c dBepouiel cBlaaticapdisitenc isgefEituatltp directly
recogn|2|ng an anti bodyA viaa term nal functiona
dlS&P ,9,. ﬁtt Ré BRganFésephpednin Siimetieyl tokf sl okPMSO)
i n t.0 | abeling substance L" al ready
anddgé‘éﬁ €5 "Hridpahe aPeHF TR gloned 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] Thiscanadvance the interactioninthe cell Mbetween
the probe substance P in the chimeric substance H and the
biological substance B in the cell M. For example, the probe
substance P binds 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

- 30



substance H including an intervening organi c conmpound
S. [0109] Next, the chineric substance H obtai ned by
| abeling is introduced into a cell. Specifically, the
chimeric substance His dissolved with an appropriate
buffer (150 MM NaCl, Tris 29 50mM pH 7.4 or the
like). [0110] Fig. 11 is a schematic diagramto show
how the chinmeric substance His introduced into a
cell indicated with a synbol M Fig. 11 (1) shows how
the target biol ogical substance B exists in the cel

M [0111] When the chineric substance is difficult to
directly dissolve, is once dissolved in dinethyl

diluted with th
inBbOXidR «OVPEken 0 gtt S8 B8 i cn®i s added to

above-nenti one er or

|t I
OSSP ARONL ALty A1 E‘%é? £EH0 G5 o ene

pep01d2] T Watt 4 1 CRihieC 158R3 4 ABCS b t
"~ incorporated llnto theebel M nadl?ec%égggl%f%ﬁP%QJqﬂﬁthe

probkt sules tete®, Poindiatdpreldghisfactdon Reagentr i %ﬂ%%n,
Ltd.) is used to transfect the chineric substance

whiehousde aeldntMiade W tagaeifar tae amﬂm@pbtaUeSe@@éh@@ is
. of time (24 to 48 hours). [0113] This can advance the
use@tter getiranati the kempdlex Mbdthwe b olbke cpil obeb Stst@NT Erom

Pin the chinmeric substance H and the biol ogical
the grthibe(refor the B9y M (BFIekanpl e, the probe

tance P binds to _a particular protein (biol ogical
[Oiﬁ t ancen example of an extraction method is given below.

A probe substance P labeled with the labeling 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 HEPES, pH 7.5, 150 mM NaCl, 50 mM NaF, LmM
Na3VOs, 1mM PMSF, 1% Triton X100). After addition of the buffer,
the cell M is scraped to récover in a centrifuging tube and
subject to ultracentrifuge (55,000 rpm, 4°C, 20 minutes).
ro1173 Then, the antibody'A immobilized beforehand to the
solid-phase surface F is advancéd to be interacted with the
peptide T in the labeling substance L constituting the complex
of the biological 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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B) inthe cell Mto forma conplex of the biol ogica
substance C (refer to Fig. 11 (I1)). [0114] Next, an
operation is executed such that the conplex of

bi ol ogi cal substance C obtained by the above-nentioned
30 interaction is taken out fromthe cell M [0115]

For exanple, using the am no-acid sequence of the
peptide T contained in the | abeling substance L bound
to the probe substance P, "imrunoprecipitation "
her et of ore known, which uses an anti body A agai nst
“the amino acid sequence is used to extract the
conpl ex of the biological substance Cfrom the cell M

ol b e e SR S MR e
o389 o, ikl ¢ éai%eéhfa;k%sla% oS by Ll aub i o a0

thé f@oo&@xﬁ@rﬁ&foﬁé’@%cﬁﬂ%%#o‘ﬁtﬁ@'HP&JZ%ﬁigpééEa cp € is

sol ubilizing buffer or exanple

st 260t dh Ne@l an50y H%’\@Ed dh NagYHsi JaM PVBF, 1%
Triton X100) . Adter addition of the buffer, the cel

 [0MOB Scrapedl anHcOVEFtER e aBbYhEHEhBYohEAD AN after
subject to ultracentrifuge (55,000 rpm 4C, 20
washing esk.cert0iilfijgekheh, 00bepantdadyi Autepekitd zellected
bef orehand to the solid-phase surface F is advanced
anq yasheahwditiictbd spihbihezipepiudieed, ianbulfderabehtadning

substance L constltutlng the complex of the
2 Hiagl pgPEares (B¥rhnteT C (3 eéfddedagai #lwbe file p2pbe P bound

tothebeads(referto?ig.10)andrecoverthecomplexcincluding
the target intracellular biological substance Brintefacting
with the probe substance P aﬁd the labeling substance L, and
the structufe of the biological substance B amohg them is
analyzed and the biological substance B éan be identified.
[0121] When an Example, in which the target intracellular
biological 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 herétofore known tandem mass
spectrometer (MS/MS) (Toshiaki Isobe and Nobuhire 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
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- [0118] For exanpl e, agarose beads (Sigma Co.), to
which the antibody A specifically recognizing a
particular am no acid sequence is immbilized is
added to the cell extract (supernatant) after
centrifugation and stirred at 4C for 3 31 hours to
advance the above-nentioned interaction. [0119] Next,
the intracellul ar biol ogical substance B in the
above-nentioned conpl ex of the biological substance C
Is structurally analyzed and then identified. [0120]
For exanple, after the above-nentioned beads after
washi ng are centrifuged (1, 000 rpm 4C 1 mnute) to

ol | : i.th th lubil i zi ng buffer,
roly S o2 RIS, W SR 2L U e
A} L4 hAY h d f' Fid
anadieted G £ DE AEORE ©ROUNE - L 02, BEgl (L1t
whiahgekcbghh 268! JaHHaElQJaQEQgéCﬁér§99§i§gc%ﬁgn?haecid.

interacting wth the probe substance

[0LaBgl i ng $HbSEBPCA visy13RGd pdie Sdd 4t ¥u8ak tdhe mixture
bi ol ogi cal substance B anong themis analyzed and the

inbi oladgiccalf shbsérmngee B« anbbe radentbi wdight 012dh Mhen+o
an Exanple, in which the target intracellul ar

1790 dlogeest suldstanter B2 Boarpriat giklidsa desprdtheprbhact .

~_target protein to be a subject for the interaction

Thefigpstedamadp ot is mee soorplext e camden nalensptcedobyter
a, heretofore known nethod called "mass tag method"

- to gbra§nA PRy 2VeiBr e hermihPeRhddmdemsmpossetandaaternation

or (MR MRl L L0801 8K [ sobe, and Nobuhiro Takahashi

[0124] Usingthemassvalueofthepeptidefragmentdigested
by the enzyme, a database is automaticaliy.retrievedixbselecf
raseéuenceofthecandidateaminoacid,whichisusedtocalculate
a 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 address:
ftp.ebi.ac.uk/pub/database/spmtr_hrdb/fasta/sprot.fas.Z)as
the protein database and “NCBI RefSeqg” (web address:

ncbi.nih.gov./refseq/H_sapiens/mRNA_Prot/hs.faa.gz) as the

nucleic acid database, respectively.

Example 1

[0126] <Example for synthesis of chimeric compound>
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ed., "Analytical nmethod of proteone,"” Yohdosha, p. 129
- p. 142). A practical procedure is as foll ows.

[0122] First, after a recovered sanple is centrifuged
to concentrate, it is dissolved in a buffer for an
enzymatic 32 reaction (100 MM Tris, pH 8.8) . Then
the sanple is then digested and deconposed with an
enzyme "trypsin" or "lysyl-endpeptidase" which
recogni zes and cl eaves a particular am no acid. [0123]
Thereby, lysyl-end peptidase is added to the m xture
in aratio of the enzyne to substrate (by wei ght) of
1/100 to 1/50 to react at 37C for 12 hours to yield a

[ ted t. he di t ed duct i ! db
o RIS o BRSPS TR S
[ d d inf t ft
s OEIRER) A EEaTREned 0GP LT Bl L v
- . of 4 ' i d. by
P el G d P G55k SO o

‘migequenceaekihecrndi dakesam b0 AClgh UL 118 ) used a}i:lged

calculate a set of the nmass value for each am no ac

anfiragrenbed F hotrsi. tsrise0ueaceadOldd] thhereaction product
above- nenti oned dat abase, which has been publicly

was efasised wistiuskidnd trom ' SwhasiRiot (heraah a0 SPMEF”) for 5
_ftp.ebi.ac. uk/ pub/dat abase/ sp_trnrdb/fastal/sprot.fas.Z
minuies thhreotimnesnandttieas @ iahdd ! NCBbr Ref slegrie (MBlee times

addr ess: '
forchinintgdy. / ref seq/ H sapi ens/ nRNA- Prot / hs. f aa. gz) as

[OltPBe} 469 mg (0.1 M) of Fmoc-Lys (N-Boc)-OH (Calbiochem
Ltd.) wasthendissoclvedin1lOml ofdichloromethane {hereinafter
“DCM”) and reacted with the prletreated solid 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
5minutes three times and then with dichloromethane for Sminutes
three times.

[0129] The reaction 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 5 minutes
three times and then with dichloromethane for 5 minutes three
times. 411 mg (0.1 M) of Fmoc—Asp-(O—tnBu) -OH (Calbiochem Ltd.)

was dissolved in 10 ml of DM¥F and reacted with the Lanterns
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nucl ei c aci d database, respectively. Exanple 1 [0126]
<Exanpl e for synthesis of chinmeric conmpound> 33
[0127] Lanterns (M notopes Co.) substituted with a
trityl group were used as a solid support. Ten pieces
of Lanterns were placed in an appropriate size of a
vial, to which 10 Ml of a mxture of acetyl chloride
and di chl oronet hane (1:1) was added and kept for 12
hours. After the reaction, the reaction product was
washed with dinethyl 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

£ofMDS -Hesd NeBRCh: Loghe s then
Q§isso|ved in I%Oﬁﬁg%%géféﬁﬁg}ghgb%g%%e%%%fg?ﬁaggépl (0.12
M)" DEMI) i apgropactadowit Dntibe SOh s upperyt
in the# p?gsg%ce of O.44|ﬂ(§%f%%§%$é%# (%i@’F 162 mg
(ON1B- o) i SEPepyleichyam-6e richenai Nakten naPhEA" hioeic 42 2
hours. After the reaction, the reaction product was
-simaghed wetthdche whoverspahtoaed tBMed Orcitedli NYLSg  the

three tines and then with dichl oronethane for 5

FnafnfspsO-thBee-0Hnessi{04200 dhepledctthe pondustavasn.

. treated with 10 ml of 20% piperidine (as DW
105394t i on) 468rm30(fd hifleof Frorddryst(d-Belcdasl (Chd bEeoten
Lt$rotecti,ve group of the am no acid residue. After the

eh&Eioht S FHeve@ a8t bR roBUE anshse avist@ o it thlEnterns

FoP 'E putes . ' ‘

or 1 ours in the presence of 0.19 M (0.12 M) of DIC and 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)~0H (Calbiochem Ltd.) was dissolved in 10 ml
of DMF and reacted with_the Lanterns for 12 hours in the presence
of 0.19 ml (0.12 M) of DIC and 1_62 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),~COOH), a C12 alkyl chain of carboxylic
acid {Fmoc—-NH- (CH2)11—COOH) or a polyether chain of carboxylic |

acid (E‘rnoc—NHfCH2CH2~ {O-CH; CHz) ¢—COOH) including six condensed
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three tinmes and then with dichl oronmethane for 5
mnutes three tinmes. 411 ng (0.1 M of

Frmoc- Asp(O-t-Bu) -OH (Cal biochemLtd.) was dissolved
in 10 M of DW and reacted with the Lanterns 34 for
12 hours for condensation in the presence of 0.19 m
(0.12 M of diisopropyl carbodiinde (hereinafter
"DIC') and 162 nmg (0.12 M of 1-hydroxybenzotri azol e
(hereinafter "HOBt"). A simlar nethod was repeated
three tinmes using the Fnoc-Asp(Ot-Bu)-OH residue to
conplete the condensation. [0130] 469 ng (0.1 M of
Frmoc- Lys(N-Boc) - OH (Cal bi ochem Ltd.) was dissolved in

didfhpl SfnOMyapgoseacted with the Lanterns for 12
hours 1 n the presence of 0.19 M(0.12 M of D C and

[0182] N (Pn EdnMeneh + HOBYy ift@r c 150RY %ﬁ%@ﬁ'ﬂbuﬁﬁf S&rﬁ@%‘&hc

was released simlarly to the above and

actd, helvihilads tEféDEla_g‘rLa(rQérrth)engﬂoﬁ@@Qb@@@%éﬁ:@abted
was dissolved in 10 M of DVF and reacted with the

witlart exns £ff Bnod2NHeUCE; )i,ACObE poesendeuryd ik tBenbresence
(0.12 M of DIC and 162 ng (0.12 M of HOBt for

of cghdendft o) ¢OIBMHoALnAIpml asHar AYFN@CACi() 1) wabthtion
is afinal residue of the Flag peptide was simlarly

as%Sﬁ&@ﬁ§§é“ﬂ@9ﬁﬂ¥%@®ﬁérﬁnﬂaﬁibiﬁﬁngsungﬁhgﬁularreactlon

l_Wi:)ﬁve nmenti oned met hod for preparlng a Fl a% tide,
CoRfhi P ad ISt RGRTGdSE wiondesges pisheshpve ar@;ygylAcham

0Si the obtained Flag peptide is shown in
of Ef‘a Oﬁalc[%‘iﬂa%]ormagﬁ?Baeﬁéih%ﬁewwag RFRIA B feridied43 - 8

g Wt e SRl $H,) 11-cooH and 57. 6 mg of Fmoc—NH-CHyCHa— (O-CH,
CHy) 6—COOH, respectively.

{0134] Flag peptides condensed. with various spacers were
condensed with vafio_us-drugs 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]

fChemical Equatlon 5]

oot @iiiin

[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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group (Frnmoc-NH (CH2) 4-COCOH) , a Cl12 al kyl chain of
carboxylic acid (Fnoc-NH (CH2)Ili-COCH) or a pol yet her
chain of carboxylic acid

( Fnoc- NH CH2CH2- ( O CH2CH2) 6- COOH) i ncl udi ng si x
condensed 35 diethyl ether groups. [0133] In
condensation with the C5 al kyl group of carboxylic
acid, one vial of the Flag Lantern nentioned above was

reacted with 4 ng of Frnoc-NH (CH2)4-000H for 12 hours
in the presence of 52 ng (0.1 M of PyBoc in 1 m of
a DM/ DCM (9:1) solution as a condensing agent and
34.8 mMl of DIEA. Using a simlar reaction condition,

ch
weBL3BIEPLLIGE CANIRLSEO AL e CI2 Sl el 1 O e

DIéﬁSE?TEﬂg(Q%}éﬁfﬁ§52$E &%§§%¥§%ﬁf§§§%%gE%%E?QEﬂgcglmeric
col9d344 f%oagtm@g&mg%uggm%ﬁﬁt%ﬁ BoY aafdruoe%%sse?ﬁ §5%ution

were condensed wth various drugs t

wa@hb&ﬂﬁd&@D@@Q@@ﬁchp%%ﬁﬂbﬁ?ﬁ%?#@up%B%ﬁ%%ﬁfé{ %%B&ﬁ%rlc

agoni st" given in follow ng em cal "Equation

conprued wth dSs603Adraasi eondenseyf o3 prepare a
chimeric conmpound. [0135] |[Chem cal Equation 5] O
000 [0136] 11.2 ng of JS-603A-1 was dissolved in 190
m of DMF and condensed with a roll of Flag spacer

- Bxammerh prepared as

[0137] Example to demonstrate effectiveness of chimeric
compound
[0138] (1) First, it was investigated if the chimeric

compound related to thepresent 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
28 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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36 nmentioned above in the presence of 3 ng of HOBt and
3.6L of DIC 1% TFA (DCM sol ution) was used to

di ssociate 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] Exanple to denonstrate effectiveness of
chinmeric conpound [0138] (1) First, it was
investigated if the chineric conpound related to the
present invention nmaintains the function of
conventional retinoid receptor agonist. [0139]

B ET o et 191 (iR R HBEIRS Terat o tPacohe cdheric
46 L. -indicator. A_cell .cult din .

coRBothR 1R20 T AT i (095 PEGY 1 i, B19 o5 hiinal 0Fy Lhoid
N oM T [ just t fi nal

e e TRt o o arae et PR Bk Hifssag,ponpouna

relfelel AERQ Qégéﬁgﬁr{v%rqgi&p iéporquﬁmul[t%%f%g;rué&%z Baving

result, as shown in an alternative picture
thelneid neyi da Fi Got i t§ tayes pp&%r idle 3,0 OYPg L gat ed

with the chineric é%npound (1 d%%gé days) wth £§C5
[0BdKyl. chail) Hexa,spacetasd hahvaseghht¥WaSif the chimeric

differentiated froma spherical floating cell to a

conpatnddher@ntd ced | tife ep eesswt t heveh i ecodld be used to

identify a target protein.
[0142] 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

'dissolvedijuacelldissolvingbuffer,recoveredandcenﬁrifuged

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,thesupernatantwassuctioned
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

aprotein fromthe gel. The eluant was transferred to a different
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at the right in Fig. 14) . This finding reveals that
the chinmeric conpound naintains the activity of the
original retinoid receptor agonist. This result
proves the chineric conpound related to the present
invention is one simultaneously having .the

bi ol ogi cal activity as a Flag peptide and a drug.
[0141] (2) Next,; it was investigated if the chineric
conmpound 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/m and 10 m of this solution was inocul ated

Ep%gﬁl?ogg tﬁg] Pg:go dl S td%og{gr:c#)%gs_gg%qeﬁ ?‘rgghaﬁégﬁgrggcgglc
acl8GRURI stqand esﬁkgﬁﬁgg& arl WhlsRled 85 SHPS L atn:efmtg Fi¥14

to twelve nndles o chi'meri ¢ conpoun

a tWidhide LacRentdide Jwag gdded: 01;1 @%bt:c‘fﬁ%%rdq?)%ﬁ'i%t was

obtai ned and gently stirred for our

di Sstperaatianh Aes §heRarbxethud Ady ansaat lt'ﬁleaegotéﬁlltr&&?gxmple
bi ndi ng agarose gel and gently stirred for 1 hour.

wag GUS}t Afglerresnd iiftlgal 108, adhielsupeengbant SWBSPAGE), a
suctioned to elimnate and the gel was washed with a
siliessthishg indfiekiandas arseed tbi ohshalfee. tiAE twotbﬁlmgand to

centrifuged and the washing was suctioned to
sligigyristaie: the. S tainad afrdedg pepti de sol ution was

used to elute a conplex of the Flag | abel ed conmpound
(0344l  a Pt sime aeepgemd Thedelinahhiraexperiment is

t r ansf rreq1 Qa ifferent 38,
a compoun th C5 and C12 alkyl chains as a spacer. The results

for identification of the target protein are shown in Fig. 15
{(an alternétive picture for drawing).

‘[0145] As found in the_resuits 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
Wassplicedfromthegelandidentifiedtobeazmminoidreceptor
using a heretofore known method called “mass tag method, ” which
uses a heretofore known tandem mass spectrometer (MS/MS).

(ToshiakiIsobeandbkbuhiroTakahashied.,“Analyticalnethod
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Eppendorf tube, to which 1% deoxycholic acid and
trichloroacetic acid were added, centrifuged and
washed with acetone to yield 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 conmpound used in this experinment
is a conmpound with C5 and Cl12 al kyl chains as a
spacer. The results for identification of the target

[ in kg, | ve_picture
oep LTIt SRR el 2o TLb I L oHR L ot
préaed¥hen; ghggn ghigeric conmpound is used, a clear

bang mﬁicﬁ ppears to be a retinoid receptor can be

ocaniirnmed RRSt .can i
{ bi ogi n Ia%%f%nf%gﬁﬁﬁ%npar%?\%g%g%pl\lg?bwgﬂrs’ pH

8.8 5aths FEa¥dhands W Ched@Wed bendesdvedd FOBHuct was then
nonspeci fic adsorption are irregularly contained so

digaatetandsdeannpd sbe wiltdeahid Agnd rekepstia“tde “pyetarend
at the right in Fig. 15). [0146] The band at 60 kDa

Pepbinase o” twiel chi rsrdgnicomp eunt ¢ lwasrespla padticamatrhemino
gel and identified to be a retinoid receptor wusing a
acker el bf Gihd krexre atdrod galllved 1'wass nemtarstdmodyds used.

whi ch uses. a heretofore known tandem nass -

Lysplrendneert 1 ¢ame Mops agdigshilakia 1586 ol NepuRhEpme to
sugs?é(gar]‘gghlbdeéig;llﬁchalgg ilc/aZJOOnegohold/%sgto react at 37°C for
12 hours to yield a digested product. The digested product was
analyzed by the tandem mass spectrometer té obtaih amass val.ue
ofeachdecomposedpeptidéandinformationontheinternalamino
acid sequence. Using the mass value of the peptide fragment
digested by the enzyme, a database was automatically retrieved
to select a sequence of the candidate amino acid, which was
used to calculate a set of the mass value for eéch amino acid
fragmented from its sequence.

f0148] The above-mentioned database which has been
publicly released 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 RefSeq” (web address:
'ftp.ncbi.nih.gov/reféeq/H_sapiens/mRNA“Prot/hs.faa.gz) as a

nucleic acid database, respectively.

40 -



of proteone,"” Yohdosha Publisher, pl129-pl42). A
practical procedure is given below [0147] A buffer
for an enzymatic reaction (100nM Tirs, pH 8.8) was
added to the spliced gel. The spliced product was then
di gested and deconposed wth an enzynme "trypsin" or

"l ysyl -end peptidase,” which recognizes and cl eaves a
particular amno acid. In this experinent a lysil-end
pept adase was used. Lysyl-end peptidase was added in
aratio of the enzynme to substrate (by weight) of
1/100 to 1/50 to react at 37C for 12 hours to yield a
di gested product. The di gested product was anal yzed
by the tandem mass spectroneter to obtain a nass val ue
of each deconposed peptide and information on the

Tnhpkerngl aniLne ch 6. sequence. Using the nmass val ue of
nthe peptiagb?rgaﬁgggtgdigested by the enzyne, a

b . _ \ ' '
[odababase wAS AU-QIRL iﬁ%ﬁyléﬁgﬁ'lg%ggfel%b?? %t@ﬁéré%land

sequence of the candidate am no aci

retoveal nylaababat§8te Ofwt i HRSE r¥atEE, {1 1886 ABLRR
acid fragnented froﬁ:ﬁis sequgnce. fbl4§] The ance

so dihexte: trewin oo etbpddieabas & cuhireht chagebepni cpthbh el)a target
_released is used from"Sw ssProt" (web address:
bi¢leuebil avbekhpuob/ datrabasep 5, brsulrstalifasi i Spaotif@sith
Z) as the protein database and "NCBI RefSe.q" (web
a g esgrdidate compound can be reliably identified. When a

fig;ncbi.nih.gov/refseq/H §apiens/nRNA_Prot/hs.faa.gz)
Lo~ FubFlanero aePgogat aivades TG sbekpncalis targeted,

-2 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 Dréwings
[0150] Fig. 1 is a schematic diagram to show the principle
and components in one example using 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
lysine residue (Lys) is inserted at a terminal of a Flag peptide
bound to a solid support (X) via a linker (Y);

Fig. 4 is adiagram to show one example, in which an organic
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I ndustrial Applicability [0149] The present invention
allows reliably capturing and recovering a substance,
which interacts with a probe substance so that it can
be applied to accurate identification of a target

bi ol ogi cal substance. For exanple, a substance
interacting wwth a drug candi date conpound can be
reliably identified. Wien a toxic 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 mechanismcan be found. Brief

Descrl on, of, the s [015Q] Fig. 1is
oG 1S h BB Bbd Fe FoACHEPBRbdEa) bound to
onent s | one exanpl e using a | abeling substance
So%ﬁ_ %RRP nbrlc substance (H) related to the

pre%gﬁt angng'ggoggéﬁ(x§ sﬁoa 8 e@%ﬁ%ﬁlg ggrgn&ﬁ mlcal

sho ow an anti |nnDb| a Solid-phase

stdace Fars Hlpgaiﬂlyc faem&mgzes% é:%%@é dg,)(;T) in

a | abeling substance . IS a |agran1to show

a CEHBOSE E_s@dlaarmt@sﬁbml §u1£é(1§1él%xaﬁ®1@ua_€o£ b¥8dthod
is inserted at a termnal of a Flag peptide bound to

formlabkildnguppardrdbg subatankenker wi¥h a FkBel4nySsw@stance
di agram to show one exanple, in which an organic 41

LicompaetthoS)fdrs pirepraodused tahimerlidGspepttiades H) ;bound
to a solid support (X);

Fig. 7 is a dlagram.to show another Example suitable for
the same method;

Fig.8isadiagramtoshowfurtheranotherExamplesuitable
for the same method:;

Fig. 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 diagranltorshow how a complex of a labeling
substance (L) with a probe substance (P) is introduced into
or taken outrfrom a cell (M);

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

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

1;
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Fig. 5is a diagramto show one exanple of a chem ca
structure of an anphi pathic |abeling substance (L);
Fig. 6 is a diagramto show a suitable exanple for a
method for labeling 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 nmethod; Fig. 8
is a diagramto show further another Exanple suitable
for the sane nmethod; Fig. 9 is a diagramto briefly
show a process flowin a "nethod for capturing a

bi ol ogi cal substance" related to the present

invqpiio o Fi Q. %0 is a diagramto schematically show
how al%'o:}‘psi éx 2ofT39h7HI byi TV SFIReSE TieR j(§tructure)

subst | e i th excessi.vel y-addedpeptide to elute
of A FRES Py SRR 1R R e et e v
Exa8fpVehew a conplex of a labeling substance (L) with a
probe substance (P) is introduced into or taken out

fromig .celd iMan RiGerkatiSe? pdicdYamel9 ShaW:aq ta is}']low

[
conmposition (structure) of a Flag peptide obtarne

thé hexpxpietd et regat@dre PaEXAMR @xahp142 Ridh alBekrdafive
di agramto show a conposition (structure) of a

pictirerfcr doapongd Whiai BRGwsM the1exper §enh vl vith
a Lgimeric‘compound with a C5 alkyl chain as a spacer is
differentiatedfrmnaspheridalfloatingcelltoaaflatadhering
cell). The picture at the right-is 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

43



Exanple 1; Fig. 14 is an alternative picture for
drawi ng to show the experinental results related to
Exanple 2 (an alternative picture for draw ng, which
shows a cell in a group treated with a chineric
compound with a C5 al kyl chain as a spacer is
differentiated froma 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 drawing to show the
experimental results related to Exanple 2 (an
alt%rnative g'ctur for drawing to show the results

% |b ES

PepP&+9e; 48Rt PFPESt PBRS6R S ar get protein) . The picture
at .t | ef. i.s,.one _related to the Exanple and the

L'pFStESEegﬁhﬁhS“ngﬁ “Fs one related to the

M: Ceapar ati ve Exanple. Description of Synbols A

- Antibody B: Biological substance/intracellular

p obp) o Galy 3PSt aREBe Eﬁb§95h?éphase surface H
Chi neric substance (conpl ex of heterol ogous speci es of

S: 48rpgepl tdeocapdupaobe substance) L, Lc |abeling
substance M Cel

T: Peptide (for example, epitope tag peptide)

X: S50lid support
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P (Pl1, P2 and P3) : probe substance S: Organic
conpound T: Peptide (for exanple, epitope tag peptide)
X: Solid support 44 CLAIM5S 1. A |labeling substance
conprising (1) and (2) as follows, (i) an organic
conpound with a chem cal structure capabl e of binding
to a probe substance, wreAIMan interact with a
bi ol agi iy t onprising an
lénin%gg%?%géggﬁéﬁgg&%gﬁﬁgé¥Qz?ﬁéﬂﬁgégﬁﬁﬁgconpound and
(i} anatrgone mgmasurah withi ¢ openicalgstanturs papalflé odltinding to a probe
recogni zed by .an aptipody. 2. The |abeli,ng substance
{pSGaY bch hafBiet biek eblndival SHferERRtne. pr obe
i Wb AR EorhSridind DS i ' QO
(%. t_iﬁw)e I abell§ri1 nggssubs?lgﬁagle@ggggﬁcie%ggﬁ?ad %gé’ggean%; d é):%rrlnd and
functiqiiieg es 4n ertiepe tagaani speaiientlyuraed ginized by iap iadtirdywat er
sol ubl e organi c conmpound with a carboxylic acid group
at least at one term nal and bound to the peptide via
2t he T idelithg §hlitdhce Mesdrited! iabSedpadoSChshanCherein the probe
described jn Scope of Claim2, wherein the organic
substapesing SPRstENceieReart & PeRtided PEXSFIIbl e or gani ¢ conpound
with a carboxylic acid group at |east at one end and
bound to the peptide via the carboxyl group. 5. The
3.1 abeT litmbibslﬁl@tslﬂntaﬁcddsmﬁ)b@ﬁ% iSolﬁCGfJéilailfn Cl @heteih, the organic
wher ein the organic npouny unctions_ as a spacer.
COFIPORN( s eldf%rwaé?re%ﬁh?%@raaﬂ@ qogwernd yith mearbayc acid group
[ ; : [ ny one
o et it A b ot G YEORE PR gAY
sol i d- phase net hod.

4. The labeling substance described in Scope of Claim 2, wherein the organic

compound is a lipid or water soluble organic compound with a carboxylic acid group

-at least at one end and bound to the peptide via the carboxyl group.

. The labeling substance described in Scope of Claim 1, wherein the organic

compound functions as a spacer.

6. A method for preparing the labeling substance wherein the labeling substance
described in any one of Scope of Claims 1 to 5 is prepared based on a solid-phase

method.

7. A method for labeling a probe substance, wherein the probe substance capable
of interacting with the biological substance is labeled via one terminal functional
group of the organic compound with the labeling substance comprising the organic
compound and the epitope tag peptide bound to the organic compound and

specifically recognized by an antibody.
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7. A nethod for |abeling a probe substance, wherein

t he probe substance capable of interacting with the

bi ol ogi cal substance is | abel ed via one term na
functional group of the organic compound with the

| abel i ng substance conprising the organic conpound
8.and fhehigstieopbstenty peppiitiag o prabet o1 hecmreg@ﬁmtcﬁ peptide or

plﬁwgrglg 8&%@1 adﬂnte?a@ﬁ%%'ltﬁ 21#0%101(’: capsubzste d anda %)D%?ttopg 9agypept1de

diseddytoa dekreetke B@indao Iﬂﬁgirbbi@su%;tanw aﬁiderleéb gaafRea bl ehdintibody.
interacting with the biol ogi cal substance and an

epitope tag peptide directly or indirectly bound to
gthe Rgr u e e : :
A et hg%ﬂ}oﬁ ?@rt ﬁ%dthﬁ &4 hé gl(?@%éﬂ% wﬁg%%rp\%ﬂ% rcél?nr}enc
subkignezhdasenibied in Sudqﬁ d‘r(dmnd&m:prelbmeﬂ basebonpeohd-phisainietBod.
is prepared based on a solid-phase nethod. 10. A
nmet hod for capturing the biol ogi cal substance using a
ld abepingnhsa st @dﬂ:%ﬁqngcf?ﬁ%bl%lgﬁgl Eﬁb%taﬁéélﬁkghg cQ Hgg“ghb tance
havi ng a chem cal structure capable of dal ﬁ
Commtsmgsthbswmccecomwﬁ hesingi anchenscal stiactore ¢Epable of binding to

i_ol,00i cal bst b d.to t
@ PR et AN BSa PEEHe SoloBBaT futsints) Sad,a peptide
boand i f0ehk orgdﬁ@f E&@fr@bhﬂ(ﬁchnﬁys lﬁc@nﬁtreu@gm&dt B$ the antibody,
foll ow ng procedures (A (B), (A pr ocedur e,

chagasteaized gtdwlt wsing thetfp mrmqeduwg (é) auhi)ex of the

(A ORER AR R R PR R Bl BSR4 5 Srosical
submhﬁicafmdsmgemaqirbm sWstancé Beumd &bﬂleslabéﬁrfgnﬁﬁ)staﬁce and the
solid surface and (B) a

ui ded oare%é_a?n of the
03 gancgripfegacting wath the prehe subpfange is gaidgdte paagion of the
lﬁm?d d to the solid surface with the peptide in
SOt1 e gﬁ?ng substance conprising the conplex of the
(Bbiaoprogedra, whﬂ:rsilnauhe éntesactidy afatkel anfilodyAiniabbitided or the solid

su L ucétﬁctggalp}épt?g il %ﬁen%baﬂldé g&bslta%?:g tc|()I11>1/:u;1rs]1%gttllqle complex of the

b1010 gical substance is advanced.

11. 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, wherein the antibody immobilized to the solid surface is dissociated
from the peptide in the chimeric substance comprising the probe substance except the
peptide or protein, which can interact with the biological substance and the peptide
directly or indirectly bound to the probe substance and specifically recognized by the
antibody,

(b) a procedure to recover the complex of the dissociated biological substance, and

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

complex of the biological substance.
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subst ance characterized by at |east using the
follow ng procedures (a) to (c), (a) a procedure,
wherein the anti body i mmobilized to the solid surface
is dissociated fromthe peptide in the chineric
substance conprising the probe substance except the
peptide or protein, which can interact with the

bi ol ogi cal substance and the peptide directly or
indirectly bound to the probe substance and
1Zpecifmethdd for rrec:m'gﬁhg e irimyicélhﬂar badib piloaldyibstédde characterized by
ﬁro edur§1to recover the %OWHL x of the dissociated
et ByRe He 9%%@?&@5&6 ey () »procedure to

(1?5%'8&:%1{11%' lulhe?h‘i‘l@ltﬁ/ez 0%@ @1’.195& exE‘tleEtf ed 18 oq]boclﬁ:ﬁ%hglaﬁnctional

substance in the rrpexo “The i ol ogl ca
guogp pf thﬁor@tllhmmlmund edty thei lngelimg suh$tnme¢dmpr31ng the organic

bi ol b t d t
PR R AR ERLE B Skt oo 35bed i
spobigic Bl reb i RIAAREaHS uRsicgce 1s | abel ed via one

term nal functional roup of the organic conpound
(i procepare|te bstodaee e bﬂdd@thﬁﬂbﬁﬁaBt‘FengtOt&\@lbr gani c

GERFRUENRE bAGPERd SR BB bRkt ShE ERBGroBR nd the
mamteﬂlbmdb;oh(gma) sabspameeeadr e to i ntroduce the | abel ed

,‘grobe substance into a cell, IIII)Q a frocedure to
(napmredurere takerqut dbg rosmplpe ohisrbiplosicat Bibstanemebiained through

th@ﬂﬁa%%ﬁmihﬂhﬁ { ular biol ogi cal substance, and (iv)a
procedure to take out the conplex of the biol ogical

subst ance obtai ned through the interaction fromthe

cell. 13. . The nmethod for recovering {he |ntracel l.ul ar
Bpi ol i Bihod dpsanEngdbe MR blg@ SHbstangs ﬁ?sfﬁbed in

Scope ro? | Blalher 2 NRR&R! dhe! 1ﬁfra$é'119}a9 _93181@%1 g]u Q@JS%E@ an ?g%e of

onhe of pr ot ei n, peptl , nhuclelrc a sugar,
prefeinh peptleenucleic a(:1d sugar, lipid or hormone.

14, A method for capturing the intracellular biological substance recovered by a
method described in Scope of Claim 12 at least using a method described in Scope of

Claim 10.

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

Claim 10.

16. A method for structurally analyzing and/or identifying the intracellular
biological substance recovered by a method described in Scope of Claim 12 at least

using a method described in Scope of Claim 11.
17. A method for structurally analyzing and/or identifying the intracellular

biological substance recovered by a method described in Scope of Claim 13 at least

using a method described in Scope of Claim 11.
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14. A nmethod for capturing the intracellular ,

bi ol ogi cal substance recovered by a nethod descri bed
in Scope of Claim1l12 at |east using a nethod descri bed
in Scope of Claim10. 15. A nethod for capturing the
i ntracel I ul ar bi ol ogi cal substance recovered by a

nmet hod described in Scope of Claim13 at |east using a
net hod described in Scope of Caim10. 16. A nethod
for structurally analyzing and/or identifying the
intracel lular biological substance recovered by a

nmet hod described in Scope of Claim12 at |east using
a met hod described in Scope of Claim11l. 17. A nethod

aABsfrencet oecirgRalprs capaieg ng and/ or identifying the
intracel lular bi'ol ogical substance recovered by a

Abstebhed described in Scope of Caim13 at |east using
a met hod described in Scope of Claim1l. 47 ABSTRACT

[PreBl&hE DI SCLOSURE Abstract [Problen] To provide a
| abel i ng substance capabl e of reversibly imobilizing

To (peveideble dﬁ&ﬁﬂhﬂ@ntkubgtan&@|i@aﬁébﬁéceoﬁﬂd%e@éks'bly
., reliably and. accurately identify a target bio oglca}
immelphliahte (neeensibhg detachmenobets UDsdsNce Nopsed Oing

the | abeling substance. [Solving Means] A chineric

to 5@#&@9%yi@n%r@ﬂqmyﬁtawychdéntiﬂQeSxathﬁ@@t“ﬁiolo ical

substance L including %1) an organi c compound S mﬁt% a
subqﬁﬁﬁﬁ%a}nteractlng with a probe substance bound to the
labeling éubstance.

[Solving Means]

A chimeric compound is provided, which includes a labeling

- substance L including (1) an organic compound S with a chemical
structure capable of binding to a probe substance P, which cén
interact with a biological substance B and (2) a peptide bound

to the organic compound S and spécifically récognized by an

~antibody A, peptide and a probe substance P at least except

a peptide or protein. In addition, a method for preparing the
labeling substance L and a method for capturing, structurally

analyzing and/or identifying the biological substance using

the labeling substance I, are provided.

[Selective Drawing] Fig. 2
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structure capable of binding to a probe substance P

which can interact with a biological substance B and

(2) a peptide bound to the organic conpound S and

specifically recogni zed by an antibody A, peptide and

a probe substance P at | east except a peptide or

protein. In addition, a nethod for preparing the

| abel i ng substance L and a nethod for capturing,

structurally analyzing and/or identifying the

bi ol ogi cal substance using the |abeling substance L

are provided. [Selective Drawing] Fig. 2 48 [Fig. 3] T

(Flag peptide) [Fig. 6] Amde bond [Fig. 12]
[Figﬁn@hanun1 [Fig. 14] HL-60 cell Control group :

i meric conpound added group (100, 3 days) [Fig. 15]

T (Flag ¢kipreHe§ conpound Biotin |abel ed conpound 49

[Fig. 6]

Amide bond

[Fig. 12]

lénthanum

[Fig. 14]
HL-60 cell
Control group

Chimeric compound added group (100u, 3 days)
[Fig. 15]

Flag chimeric compound

Biotin labeled compound
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