;e3ecTej D6TTiz' ~i  METHODS FOR SELECTI VELY STAI NI NG WATER SCLUBLE PROTEI N
USI NG REACTI VE DYE AND | TS APPLI CATI ONS THEREOF FI ELD OF |

present invention relates to the nmethods for staining prot,wmww @
particularly, the present invention relates to nethods for bot ectively
staining a glycosyl ated proteln ei ther by directly using reactlve dye or
via staini nérthe carrier nolecul es o the carrier is_conjugated to

target pr MEIHONS HeRiSFES HYELYOHT fg@il&ﬁ W7IER SORURLTGPROIERRIEING | ubl e
protein for different anal ytical application. DESCRI PTI ON OF RELATED ART
The i mmunol ogi cal aRBAYSIVEDYEANDYTE ARRLIGATIONS IdHSREYFhas been used
wi dely for practical application in different fields, such as clinical

di agnosi s, environnmental nonitoring, agricultural product analyzing, food
processing control and 15 scientific research. Regardl ess of the types of

the i munoassay, a small organpgIaPEraW\ENTIGNEe test specimen or a
bi ol ogi cal pol ymer such as a protein nolecule, a nucleic acid nolecule or a

PO yacchar ! e PRSAR hienkOy HRer S5 BRMHe RS ARAR YR MglY, necds 1o

| abel for qu Ton and- guan ronn Si'S or exanple when

t he test eC| n.is an antl en( Qr antib | ogi c.anal ysis designs
Such 20 ARAVHEE: Mo TR URGR TS0 B Tt Slesi B SERBBY on coot
and availability of antigen and antibody and so on., Ab 1 and Ab2 are

ant i bodi eslyeggalafeshprotein ng@: by diseqtlyeingrioedtivg dyavor iafstainiag thectaatiesct eri st cs,
while L is a marker ligand. Ab' is the secondary antibody against first

ani mal spmoleeslesptiomtodye caiaris thrgugdtethtoctatgst protehtlsedentivelyeandnenent , t he

i mmunoassay i nvolved with such ligand is known as a radi oi mmunoassay

(RIA) . Wdcatel9RauiBg BRMWAtEGofibld Pdtdin S ¥efershtCahalyioalPpRSAMn! S known as

an enzyme inmunoassay (ElA). Furthernore, when the i mMmunoassay utilizes a
10
DESCRIPTION OF RELATED ART
The immunological analysis or simply known as immunoassay has been used
widely for practical application in different fields, such as clinical diagnosis,
environmental monitoring, agricultural product analyzing, food processing control and
15 scientific research. Regardless of the types of the immunoassay, a small organic
compound in the test specimen or a biological polymer such as a protein molecule, a
nucleic acid molecule or a polysaccharide molecule in the specimen to be assayed
usually needs to label for qualitation and quantitation in the analysis. For example,
when the test specimen is an antigen(Ag) or antibody(Ab), logic analysis designs such
20 as those illustrated in Fig 1 can be developed depending on cost and availability of
antigen and antibody and so on. Abl and Ab2 are antibodies against the test specimen
showing two different characteristics, while L is a marker ligand. Ab'is the secondary

antibody against first animal species antibody. When the ligand is a radioactive

element, the immunoassay involved with such ligand is known as a radioimmunoassay

RO

*G00002*



f1 uorophor or |um nescent conpound as the ligand, such inmunoassay is
termed a fluorescent imunoassay (FIA or |um nescent imunoassay (LIA). In
general, the inmunoassay with different |igands provide different
quantification nmethods and thus are given different nanes. Neverthel ess,

t he i munoassays descri bed above are the major i mmunoassay approaches
commonly used. Ever since the RIA has been widely practiced in fifties, it
was recoghtifed Wishan enzymeservingas the Hgands suchigimyngpsspy isknowWnas aBost .

However, issues regarding to operation 10 safety and waste di sposal have

t hen rest enzymedmimimohssay (89l dprtbermaré, wien tRt lnmBagassdyeititizés alevel oped i n
early seventies had taken nost of market fromthe RIA Unfortunately, the

El A suf f eflsorbplesindr Gminksdeht ¢dnyporind as eiRigahd, suyh inGuM@dskayds tedmkag
i ncubation time. Both FIA and LI A known for their higher sensitivity were

devel opedy eSSt iRk TrL) & hESS bR LBY 1RGPS Of T he

i mrunoassay net to 1 ncorporatée into a ee,

aut ogat ed. i nmunoassa. | r. the lar si ze an i gh _cost i rred would
ot upal &y THRESEY ot RS B PBotil felof fufeti pERRs Bl o
society, in applj.cation such as point-of care testing(POCT), point-of need
t est i ng( PERE} daifersnigrmess, Newertlaﬁ?@ﬁﬂl%@mﬁ%wwﬂﬁﬁgﬁas%wéameo use

di ffusible dye for making mcro-to 20 nano range particles that adsorb

ant i body, mgjes imnpnoasyey agpreaghesesmireenly wsethoassay techni que, known as dye

i rmunoassay(DI A). But, this imunoassay has not been wi dely used due to
process fact @vsr sinahthaRIAiHaf bean widelypraaived il fiftieg, ipoat recbgnizédzfer its

di stribution, shape and different binding ability of the diffusible dyes to
the same pfRER] SuchARdefdidVityaiRi BWERRL. Sldowsved 98E R codr didpefafidnas | ess

sensitive than other I mminoassays. Mreover, poor stability of the dye
par tj)cl es r phi S ot.0q.he
FesdPea sl Mg R vl (e iAo PAEReRARBIGBHER N EREAT ShWRC, |
dye, al so wn.as .actiye dye, evel oped in 1956 an esigned to 5 bind
Y Gye” ol ELR AEVelGid S ko e ilios R ekt T Shmntis bRy B RSD (- Oy of the
cotton fiber. The commnly used reactive dye is basically classified into

two gr oupSnfostuaptelysthe EIA suffers from low stability and sensitivity, as well as a long
incubation time. Both FIA and LIA known for their higher sensitivity were developed
to substitute the role played by the RIA. But, once both of the immunoassay methods
15 are modified to incorporate into a hand-free, automated immunoassay analyzer, the
large size and high cost incurred would naturally limit such immunoassay techniques
from benefiting the general society, in application such as point-of-care testing(POCT),
point-of-need testing(PONT) and so on.
In the eighties, people have attempted to use diffusible dye for making micro-to-
20 nano range particles that adsorb antibody, thereby developing another immunoassay
technique, known as dye immunoassay(DIA). But, this immunoassay has not been
widely used due to process factors such as difficulty in controlling particle size
distribution, shape and different binding ability of the diffusible dyes to the same

protein. And DIA thus prepared is generally considered as less sensitive than other



reactive dye of trazine series that concerns with a nucl eophilic
substitution, and a reactive dye of vinyl sulfone series that concerns with
nucl eophilic addition. Although the design of the dye was originally
intended for staining cotton fiber, the dye has also 10 been used for

stai ning wool and silk by reacting with the am no(-NH2) and thiol (-SH)
groups due to the two nucleophilic reactions described above. Typically,
when mat elmpRoassayh MOreayst. poes strbilitypf thodyepartgles aftesiAbabsompiinn Tyrther
reactive dye, the reaction is usually kept at a pH of above 10.5, at

t enper at upeses problem Ha0HEds o eetesolaed befbrritpewidmpapplicalfiliyalan beThe pur pose of
adding the salt includes ( 1 ) to pronpte expansion of the 15 all textile
mat eri al saspediftad. col or is distributed nore uniformy, (2) to speed up the
staining reaction, (3) to obtain a high staining yield with a | ow

production offpuasic I : r i : I t@l care,
(4) to di ssof(ghate g?’%?}éﬁa%sgg{nﬁﬁg%§%ﬁg%@8’r‘§§éﬁ%v§§§ga gﬁfdgsf%%gldgg oupt%i n an

al kal.i ne gnvi ronnent ile the charge .of ..am no group i eptral i zed, so as
o ePgn 1 PRAAES Filkos BioEp P RRERATS 1 TR 0By Gl o B o7 o
the am no _functional groups of the amno acids. As . a result, the

el ectr ophﬁb‘FrcT]r‘%%E‘mB%}’d‘Fedt RactiNgdygns h@tﬂaﬁy classifipd iR BYo g19uPRISBEh #chhi | i ¢
activity of reactive dyes toward protein's amno acid functional groups
rated as reppivedSibef OQlazing neridséhat sgudeans Widla ingcleoptiili¢ subsdwtiditandnm. As
illustrated in Figure 1, reactive dye can be utilized as ligand to stain

ei t her antdabintydyerof airtyl geiforkeGeriesthatledhgeras with novieasials additiorn ca&RBoughowever ,
the anti gen bindi ng epitopes of antibody nolecule are the am no end of the

protein. {Haegks Qb_ﬁthetdge y@t@bi’i@ﬁﬁﬂ?ﬂ{télmg)foxbsitilﬂfn@%oﬁ{)ﬁ Abdrythe@ye Bgs ABP! | shed
or partially abolished if the antigen 5 binding epitopes of "anti body

o1 eaP opnPr AR Stfbe 00, BRERIHS bk BAIER BB D B MR TIRR 0o

el ectrop unctionar groups W
reacti on happen th the sensitivity. of i npassay. usi dyed anti body
br oduced BPUPiee PABEMTVRIREPRIHS TEaRieBRHOUPH SpEoL URPU Ty i hder ed. Al so,
t he harsh reaction conditions for fabric staining when dealing with
reacti ve meteglssuehativeolnsitkypad cettanare staingd using diq eagiivg|dyei thaFeagiomeisul es
denature. Therefore, selective protein dyeing particularly antibody dyeing
met hods hayRlly Rept at a pH of above 10.5, at temperature of 60~1000C as well as a large
amount of salt. The purpose of adding the salt includes (1) to promote expansion of the
15 all textile materials so that color is distributed more uniformly, (2) to speed up the
staining reaction, (3) to obtain a high staining yield with a low production of waste so as
to satisfy the requirement of environmental care, (4) to dissociate proton ion from the
hydroxy group and thiol group in an alkaline environment, while the charge of amino
group is neutralized, so as to significantly increase electronegativity of lone paired
20 electron from the amino functional groups of the amino acids. As a result, the
electrophilic reaction of the dye molecule is improved. The electrophilic activity of

reactive dyes toward protein's amino acid functional groups rated as -NH2>-SH>-OH,

in the regular fabric staining condition.



be devel oped to further increase the sensitivity so is the practicability
of the approach. Also, a npderate reaction conditions for staining protein
and used as nmarker nolecule as seen in Figure 1, had to be optimzed. 15
SUMVARY COF THE | NVENTI ON The present invention provides i). a nethod for
sel ectively staining the saccharificate noiety and the hydroxy group of

am no acids of _anti body_nol ecul e or the hydroxy group of amno acids of a
gl ycosyl at edAgilbistpted 4a Figyre baeaqtive dug,gaxug %ttlmegi as Bﬁ@dze stain) elthﬁf met hod of
whi ch the natural or synthetic water-soluble polyneric "carrier” is first
st ai ned tdntibodyoy angiger tbramldesighated immonceadssaygaocdsar Hbivewtrettie antigeny and t he
hydroxy group of am no acids of antibody or the hydroxy group of am no

aci ds of Hindihy episofesbfahtibody @dlecufodrb tiednhiad end oF thelpestein. Thérefdr&lthe of cost
and sensitivity when applied to an i mmunoassay protocol. To achi eve these

and ot her g ggﬁgﬁﬁ?e éx?cg hifi nﬁgﬁﬁg‘, gansdishbd <§}- partidlfy éBHIl & @k ah

i nvention, escri bed “herern, |nvent| n provides
d b h ﬁ§: id
t he t hads .of _anti bo ctive, st |n|n [ he .r L
or odtces SdfeePnstof FntPll RS e e 24 %B%seﬂﬁ?@%lgéﬁﬂ‘* Sk on
groups. In a "direct"” nlng reaction, eactive dye can
anti body BjAmiagasid rféecgps e dwogiopp (aEomiovEh %Wekwﬂs% oq‘im Higse Bﬁﬁw‘ and
am no side chain functional groups anpng the amino acids that nmake up the
ant i body, reagiparhappen them thspenati vty efdomuneassey dbing diied antibody prdducedtbit ein i s
stained with the reactive dye, the dye nolecule that does not undergo any
reacti on thizukattive-dyeingappedc wilhbd feweselyghindetedr ot ei n. The stai ned protein
can then be purified to obtain a higher purity, while the stained protein

can be furthaysdf ﬂﬁ%@shcﬁé&i@ntcgndiﬁohsr%f Pabgic! sﬁa‘i’mﬁé Wh@ﬂﬁealin@ wiltEreabtiel | €T
approach the biologically-inert macronol ecul es were sel écted and heavi |y

t h d t

o tle gf s Shil hERRNG At i AR AL B A B e I T el Bl Tevi ot e
th t I th t d

ant i gon- bi ndt e CBREEa BERILY e POoURR B heaY 07 e FeRed) b Beul es and
increase 15 the specificity and sensjtivity of the inmmunoassay when the

st ai ned a9 dayeleped to fugther inCrease the sensitivity so 1s the practicability of the approach.

Also, a moderate reaction conditions for staining protein and used as marker molecule

as seen in Figure 1, had to be optimized.

15
SUMMARY OF THE INVENTION
The present invention provides i). a method for selectively staining the
saccharificate moiety and the hydroxy group of amino acids of antibody molecule or the
hydroxy group of amino acids of a glycosylated protein using reactive dye directly, and
20 ii). a method of which the natural or synthetic water-soluble polymeric "carrier" is first

stained then conjugated selectively to the saccharificated moiety and the hydroxy group
of amino acids of antibody or the hydroxy group of amino acids of a glycosylated
protein. Both methods have benefit in terms of cost and sensitivity when applied to an

immunoassay protocol. To achieve these and other advantages, and in accordance with



used inh an assay protocol. The present invention therefore, also provides
the nmet hods of staining any ol i gosaccharide containing protein and regul ar
protein when it is considered as analyte in the specinen in a conpetitive
protocol using these reactive dyes that are commonly 20 used in the textile
i ndustry. When the specinmen to be directly stained is an anti body, the
reaction i s adjust to occur in_an acid envjronnment, in the presence of
certain s@FP“m?ﬁ“c%ﬁtgF Hvegtion, g epbodig BP‘gh’i?@ yrdeserthed herein theiventind dye with
t he hydroxy group fromthe am no acids that nmake up the antibody and the
hydr oxy gprouides thermethedsaifiagdlsatycictixg steintngijsingthe deactive dige thatqraducgaa regi on
of the antibody. However, if the specinen to be stained is a non anti body
protei n ogledraphilicgbytion it td pprteih @ucleopiitc Aingtion p@upeakitd Gliregin occur in
an optim zed al kaline solution to produce a nore intense staining of the

protein fgpinftbsdioh My ?%@ﬁ§@&yé&ﬂﬁ§iﬁd 16! dn¥ibody b réa@tirigﬁpr@ﬁréﬂl‘ﬂlﬁ}itgttﬁ’@d t hat

both the forgding general description and the follomng detalle

desctki ption. are exenpl ar. d.are.d to provide further.explanation
of "t Re | noRRPREHOE MR Tt R P iR e RS gtk RS e
acconpanyin rawing are included to provide a further, ynderstanding of the
i nvent i on%wgsrfgatd}l@q 7B ibdcfindsr e dPRIOREARTEAHOR cppgitions Rigrdhe
specification. The drawing illustrate enbodi ments of the invention and,

t oget her Riotein isstainpskwith Preiregrtive dyedhe dyeanplegilp thatdogsrnaianderae aey ¢ he
invention. In the drawings, Fig. 1 is an illustrative diagram show ng the

f | ow charteactfondvdfle be n¢paratedifromshaytaihbd pras¢ioc dhe sfaimgd pPotein can domtiee

i mrunodi f f usi on di agram showi ng anti body-anti gen precipitation |ines

produced frffiBdtib @be 4 RigheH dudfee dviikaBd ahinBd pcdin@an BE Fitithar ABRAQIRIdask
agai nst unstained rabbit anti nyogl obin antibody on the agarose substrate;

a), ogl.qhi J b ' J I i 1 ack, 2X
105 TR BOShRRE. BHE darfoP uplaH, B BRI Rl O b
stai ned WIwter% s'eb:wctcég all%cll ﬁecal%’ily stained and then reacted with peroidate activated.

oligosaccharide moiety of the glycosylated molecule. Both of the approaches
selectively alleviate the reaction of dye molecules with amino groups at and nearby
antigen-binding epitopes located at the amino end of antibody molecules and increase

15 the specificity and sensitivity of the immunoassay when the stained antibody is thus
used in an assay protocol.

The present invention therefore, also provides the methods of staining any
oligosaccharide containing protein and regular protein when it is considered as analyte
in the specimen in a competitive protocol using these reactive dyes that are commonly

20 used in the textile industry.

When the specimen to be directly stained is an antibody, the reaction is adjusted to
occur in an acid environment, in the presence of certain salt concentration, so as to
promote reacting the reactive dye with the hydroxy group from the amino acids that

make up the antibody and the hydroxy group from the oligosaccharide conjugated to the



128X, 256X, 512X, 1024X, 2048X, 4096X. Fig. 3 is a double imunodiffusion
di agram showi ng anti body-antigen precipitation |lines produced fromthe
serial diluted of rabbit anti mnmyogl obin polyclonal antibody stained with
Proci on red MX-8R agai nst myogl obin on an agarose substrate; (a),
dye-1loaded "carrier" staining anti body, Sephadex G 150 purified, (b),
"direct" acid stajning antibody, Sephadex G 25 purjfied, (c), unstained
repl aced coaptapiegionof gies"f“élbﬁ@d Hewever, ihtheispegimsh bbsstained SeRPtand Pr oci on
red MX-8R repl aced nyogl obin, (d), unstained rabbit anti mygl obin antibody
agai nst mntibdpprotih usa Rowglyonsylated MotER, the stathing wtadtioni can osarriiean of 2, 4,
8, 16, 32 and 64. Fig. 4 is a spectrogram of bovine al bumn stained with

t he reactdptiniddtalRalieisofutiogdo pPedac: andreintdnké sidinnig df the plodsie forGefler col um;
and Fig. 5is a calilbration curve for nyogl obin when using "direct” acid

st ai ned mypghRALAya&RadY 1 n sandwi sh-type i munochr omat ogr aph. 10
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Reference will now be nade in

detail to the. sent ef d..e |.ment Jdnvent. X | es of
which are il dg{or aet%rﬁief%aootdﬁ[égtgbgé%{%%@?ﬁlg %Pgl{/a\nl %eggflﬁt&?e"%&}@&"g&@% e, the
sanme reference nunpers are used in . the draw ngs and_the descriptiqgn to 15
refer to detledeseription apeexsmplary, and ASTSAED Rrﬁéﬁeéwlﬂ}sf5¥@mwtwa§?p| ayed an
inmportant role in a typical immunoassay. Particularly, inmmnoglobulin has
on its cohsinventipreaf dainfeBc regi on) and variable region (Fv region), and the
ol i gosacchari de nol ecul es that occupy a 2~3% of total nol ecul ar wei ght of

i munogl obulin G mainly spread around on constant regions 20 of the
nol ecul e. Whereas an ami no group from both the heavy chain and |ight chain

of the antibody consti tRRERDESCRIPTIONOF THE DPRAWINGS, the anti gen-bi nding
epitope. As a staining reaction is allowed to occur randomy, this am no

2081 L TR BT e AR
invention, and are incorporated in and constitute a part of this specification. The
drawing illustrate embodiments of the invention and, together with the description,
serve to explain the principles of the invention. In the drawings,

Fig. 1 is an illustrative diagram showing the flow chart of different immunoassay
15 protocols
Fig. 2 is a double immunodiffusion diagram showing antibody-antigen
precipitation lines produced from the serial diluted myoglobin stained with a Amido
black against unstained rabbit anti myoglobin antibody on the agarose substrate; (a),
myoglobin against rabbit anti myoglobin stained with Amido black, 2X ,4X ,8X ,16X,
20 32X, & 64X, (b), myoglobin against rabbit anti myoglobin stained with Amido black,
128X, 256X, 512X, 1024X, 2048X, 4096X.
Fig. 3 is a double immunodiffusion diagram showing antibody-antigen

precipitation lines produced from the serial diluted of rabbit anti myoglobin polyclonal

antibody stained with Procion red MX-8R against myoglobin on an agarose substrate;



el ectron-riched aton(proton contai ning am no acid side chains) nearby
antigen binding epitopes, the steric hindrance fromdye nolecule may still
treat bias for antigen binding. So, the direct staining reaction is
designed to carry out in an acidic environment if the protein is an

anti body, such that one dye nol ecul e would react with the hydroxy groups

froma anj no, aci d side chain of the antibody, the hydrqxy groups on the
ol i gosacc rqya§°%4?§t CQ:‘B‘ﬁPVL?@%‘P‘@S @gquge§%ﬂ%?$%‘0@a%§rpé‘F§Fiﬂggrq§%ﬁﬁr%‘E‘h a

am no side chain. O, a natural or synthetic water-soluble polyneric

"carri er "sthigirigrantibady; Sephadex 6a2b purifiady ) istadnedasplacad direet" ecidistaiaade t he
stained "carrier" to the olligosaccharide noiety of antibody preferably the
ol i gosacciabbit dati myoglvdircanibbdntnd Poconsed MX-8Rasplabe] myaglobing(d),eaction is
carried on to the normal non-antibody protein applicable to the

| MUNO0Aas S@ystaihdiEraBbitRiti FhyBRbiPAtIBYE aguiké Biydglobin pIASPIIREbnAEY MIRIBREM i body
bi nding affinity, as shown in Figure 4. However, care must still be taken

to m'Sni ze, i&osgﬁkpbg%’%g’q%@gag ghhe antibody-binding epitopes on protein

anti gen by e conjug é nol ecul es. 15 The method of staining the
anti body and_j.ts .application 10 the j munoassay. enbodi ed i.n the, present
vent: on ar £1% &5 BRps oot iy bR RStV R the gie PrEIGET e

i ndustry. An exanple of the reactive_dye can be triazine series dyes, which
are subj eMX-8B and puefphmithSepbasdsriG-4$ columm erd a st ai ni ng speci men, and
vinyl sulfone series dyes, which are subj ect to nucleophilic addition with
t he st ai ni ng Fip&ds mealilbftieh enaelfyr mgoglobie wheaatsinge duya" haid sained| ecul ar

wei ght (MY of 600800 Dalton (DA). The triazine series reactive dyes has

the fol | omiyBglobirditibady inkahdwish-tiedminiorhioftcpriphA is al kyl or hal ogen
such as chlorine or fluorine; Zis Cl or F, and Dye is a chronophor of the

dye jgol ecul e. Wien the triazine series reactive dye nolecule binds to the
protein by reacting with

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Reference will now be made in detail to the present preferred embodiments of the
invention, examples of which are illustrated in the accompanying drawings. Whenever
possible, the same reference numbers are used in the drawings and the description to

15 refer to the same or like parts.

It was known that an protein has played an important role in a typical
immunoassay. Particularly, immunoglobulin has on its constant region (Fc region) and
variable region (Fv region), and the oligosaccharide molecules that occupy a 2~3% of
total molecular weight of immunoglobulin G, mainly spread around on constant regions

20 of the molecule. Whereas an amino group from both the heavy chain and light chain of
the antibody constitute the major part of Fv region, the antigen-binding epitope. As a
staining reaction is allowed to occur randomly, this amino group which binds to a dye

molecule will loose its antigen binding activity. Even if the reactive dye reacts with the



5 the hydroxy group, am no group, and thiol group of the am no acids on the
anti body or antigen, a conpound having the followng fornula is fornmed: B
N~N Dye~N~A (11) Wierein A is alkyl or hal ogen such as chlorine; Dye is a
chronophor of the dye nolecule; and Bis NHR, OR or SR, wherein R is a
noi ety of the antibody or antigen. 10 The vinyl sulfone series dyes have

the formula as f.ql l.ows: e-C=C.S:00.d (.Ll]) erin e is chronophor
of the dy@esHangrched .atqm%{?%ownw oo Bt Sl cPAgo) 2 WpiseR bindECuCl o
binds to the protein by reacting with the hydroxy group, am no group and
thi ol gr oetopes, theesteria hindransefzomdye molecslemay Baligrealbiamior getigendindingound
having the following fornula is formed: Dye-C=C-S-OOR (IV) Werein Dye is
a chr onophor Sof tht dixectystnining eszatian isesignddHid carrPldut oranSKidic edndrominenRIf i s a
noi ety of the antibody or antigen. Wth a control of pH value and salt

sel ect i onthephsteinefad htidody,Sueh Biat 6108 thélebriaWouRIvedd Witithe hpgedy Primarily
on hydroxy groups fromthe anti body and the hydroxy groups 9 fromthe

ol i ggsacc i : j.: t es. t i i gen- bi ndi ng
opi tope. RPabE ol ViR AR R O ARl it B A buR T B
ol i gosaccharide, of . the Fc.region,. whi.l e nai ptaini.ng t.he staine nt i body of
"t s2or ot Mot aauNE: can{eRHSY i 0uPO Bl LAY Fafh il Rp o asdatt a nad
protein is purified and separated to 5 rempve dye nol ecul es that are not
reacted, P& adahryor sppheticovaisr-selpble pelymssic sosies’ is intfaducediolprbibe dye Thus,
t he method becormes a novel dye immnoassay, known as conjugate dye
i mrunoas sayplecds A)d thanl congugate thestaineslicamicr't todhe oliigosroctssily snoigyof, t he
met hod is nore stable, effective and sensitive than the enzynme i mmunoassay,
whil e it aibody prefarablenhesiigosmdhhidsinahstdngtabbiregionkA or LI A
10 When the staining reaction is carried on to the normal non-antibody protein
applicable to the immunoassay, there would not be much concern for loosing antigen-
antibody binding affinity, as shown in Figure 4. However, care must still be taken to
minize the possible blocking of the antibody-binding epitopes on protein antigen by the
conjugating dye molecules.
15 The method of staining the antibody and its application to the immunoassay
embodied in the present invention are concerned with the usage of reactive dye from the
textile industry. An example of the reactive dye can be triazine series dyes, which are
subject to nucleophilic substitution with a staining specimen, and vinyl sulfone series
dyes, which are subject to nucleophilic addition with the staining specimen. Preferably,

20 the reactive dye has a molecular weight (MW) of 600~800 Dalton (DA).

The triazine series reactive dyes has the following formulalJ



10 The, staining reactions for the glycosylated proteins, such as rabbit

anti human myogl obi n anti body and bovi ne serum al bum n and the rel evant
tests results are described as followed: (a) The "direct" staining reaction
for a nyoglobin antibody First, 1 Org of rabbit anti body to human nyogl obin
was dissolved in a 0.01 M 15 sodium acetate buffer of pH 4.8, 0.2M sodi um
chloride solution. Wth Sng of Procion red MX-8R being added, the sol ution
m xture is stirred in a cold water bath_in the dark. After a twenty-four
hours reaction, the reacted solution n?ﬁ}ure was inj ected into a Sephadex
G 25 colum with a dinension of 30 xNﬂ/-hpnl The columm was then el uted at
a rate of 20nmlL per hour using a 0.05 Lphgigrate buffer of pH6.8. An el uent
fromthe 20 colum was then col | ediye a graded tube, which collects 1
m in each tube. As the nyogl obin antibody'ls stained by.form ng coval ent
bonding to the dye nolecule, it has a large volune to prevent its entry
into pores, of nDIec Iar gel beads the Sephadex G 5 colunn So, the

st ai ned nYBEEBR i %{ Yl sdalpera S%q?wég logige of ﬁpg%me PeFrandddys 8& t hat do
not react nor aggregate, on the other hand, enter the pores of the
nlcroporo@BO@@PmX@ﬁﬂﬁbbadBOGmdeare washed out later. Thus, the tubes with
st ai ned nyogl obin anti body show a characteristic red color and are

col l ected foWhdnahe erisineisetedreh@ive dye artécntebihds tofthe plodin b serting withr poses.
(b) The "carrier" staining and the binding of dye-loaded "carner” to

0l | 98'5ac iRy hon Bk afing OGS, AR hisfirbBPEN e ahiddRdd G the Shib

J&!&/Qﬂ Bovi ne
al bum n was fandom y sel ected as protein “carrier” for reactiv

st ai ni ng énglgpo’l y?();l&eoﬁl% tﬁ)e foﬁxm um@gl%gmwl ubl e pol yneric such as,

dextran an active alnlng conditi ons of bovine

al bumn is described in sectlon 10 ( . And the staining conditions for

t hese bi opol yners varied from pH 10. 512, and incubated from1 to 3 hours at
roomtenperature using Procion redyWiRR The reactions were stoped by
ammoni um hydr oxi de and t he nlxturlg\mghg t hen subjected to

Dye
ey
Wherein A is alkyl or halogen such as chlorine; Dye is a chromophor of the dye
molecule; and B is NHR', OR' or SR, wherein R' is a moiety of the antibody or antigen.
10 The vinyl sulfone series dyes have the formula as follows:
Dye-C=C-S-0-0-Cl (11D)
Wherin Dye is a chromophor of the dye molecule.
When the vinyl sulfone series reactive dye moleucle binds to the protein by
reacting with the hydroxy group, amino group and thiol group of the amino acids in the
15 antibody or antigen, a compound having the following formula is formed:
Dye-C=C-S-0-O-R Iv)
Wherein Dye is a chromophor of the dye molecule; R is NHR', OR' or SR', wherein R’
is a moiety of the antibody or antigen.
With a control of pH value and salt selection, the reactive dye electrophilic reaction

20 would occur primarily on hydroxy groups from the antibody and the hydroxy groups



t he Sephadex G 25 colums with dii~erent dinensions from previous
experiments. The columms were eluted at a rate of 30ml per hour using a
0. 01M acetate buffer of pH5.5. 15 The eluents were collected fromthe
columms then either submtted to |yophilization for storagenment or directly
used in the fellow ng antibody conjugation experinments; (ii) Periodate
actl vation of a t| bod osacchari de noi e and, cqnj ygat of stained
“carrier’ fn‘PIB the@ ?@éﬁ@éarh‘iﬁdgﬁﬂf&nwgéﬁﬁl%%fn fﬁ‘%/qyb%?ﬂ]@ g@qh‘t“ﬁ%“ﬁr ated in
reaction buffer (2.26 in 0.1 Msodium acet at e, 20 pH 5.5,

2mM-- mer ceppope ttanelieyl. :)Tbgltleloedinauﬂzaaﬁalnw edrtierima¢rometecule osrcsdiggsncpbarndodat e
stock solution preapred in deionized water, to give a final concentration
of peri odsfttke B¢ regiod, svhile aldintainthg the Bﬂahﬁdadtﬂb(ﬁl’y oI Gtsrorigiabsalemcecmtid room i n

the dark and term nated by adding 10 ~ I, 80mM sodiumsulfite. The linmted
peri odat eirﬁrﬁﬁfﬁld?é'&l cFﬁra&ﬂ:ﬂQE@r th%f ﬂless%ﬁbd%ﬁo@ﬁ{ 1'sli?>ﬁﬁﬁed E&Piebﬁratéa tgonver si on
of allyl hydrox group of the glycoprotein sugar noi ety to an

al defyde lc&iq%UQd &tno e‘dﬁ%@ﬁ{a]t %ot Fea?fghﬁh%?ﬁe ﬁﬁggk&&%&%@@&@ gl from

dyed-1| oa el n an si ne 'S wa Ion o

dye-1 oaded "carrier! ence of 01 % sodi,um

cyanobor GRS WhEHF z}gfelaetﬁfziﬁwnbegm‘)aﬁl o PBARRRSIHE ppr ox

10, 000, clinical_ grade) was used as "carrier", the 5 oxidized anti body

whi ch wasconingatedyetimauineassay (CDA ang, is mogsaanyenigntdhan AnmpAGRssays. A0S 6. The
et hyl ene diam ne free reductive am nated anti body was then conjugat ed to
dyed- | oaddbe nibthatdria monhstebleyeffectivs andsensitize thanithdenzymiednhatumosdsay, veile way as
anti body oxidation, under the conditions sane as before. A1 m fraction of

thus pr eﬁ@fs&ﬁoﬁ)&@ﬂvérﬁ@ﬁﬁﬁ’dIé@%&dsﬂptthIho&VLIm xture was applied onto a 35 x
| . I cm Sephadex G 150 10 column for separating unconjugated dyed-| oaded

dextpan fromhDeaf Waaldhs (RS BlySbAABTprofife Sich AMbBICANT ik CON) Uga ed

nyogl obi n anti bodi es” were yophl rze reconstituted when needed in the

L SRR AT AP A TR 5
begi ns bydescnl%?—l Sr%guoweja% agar ose gel in a 0.05M barbit aI buf f er of
(a) The "direct" staining reaction for a myoglobin antibody
First, 10mg of rabbit antibody to human myoglobin was dissolved in a 0.01M
15 sodium acetate buffer of pH 4.8, 0.2M sodium chloride solution. With 5Smg of Procion
red MX-8R being added, the solution mixture is stirred in a cold water bath in the dark.
After a twenty-four hours reaction, the reacted solution mixture was injected into a
Sephadex G-25 column with a dimension of 30 x 1.1cm. The column was then eluted at
arate of 20ml per hour using a 0.05M phosphate buffer of pH6.8. An eluent from the
20 column was then collected using a graded tube, which collects 1ml in each tube. As the
myoglobin antibody is stained by forming covalent bonding to the dye molecule, it has a
large volume to prevent its entry into pores of molecular gel beads in the Sephadex G-
25 column. So, the stained myoglobin antibody is eluted out first. The dye moleucles

that do not react nor aggregate, on the other hand, enter the pores of the microporous gel

10



pH3. 2., The gel is dissolved at 500C to prepare an CQuchterl ony

bi -di rectional inmunodiifusion gel film having punched a Iine of holes, for
t he doubl e diffusion i munoassay. Next, 15 01 of human nyogl obin having a
concentration of 2.1 ng/m is placed in a central hole of the Quchterlony
agarose gel. And 15 ~ 1 fromunstai ned 20 myogl obin anti body (1.43ng/ m)

diluted i,n serigs of 4 4. 128, 256, 512..1024, 2048 and 4096
were 1 es el g e et (BundRt s BRSO R RGT BN T &l hol e
in the Qucherlony agarose gel. The gel was incubated for six hours at room
t enper at U eharretesistic saskentorn angd ang %leﬁt%fiaf@ti fseeze dpang beferenrassrvsdiae¥they ogl obi n
in the central hole and the diluted anti body preparation. The gel was

submi t t edrefearchf purpdses. 6 12 hours i ncubati on, however, no nore
precipitation |lines were observed. And the gel was then stained using Am do

bl ack and defiptiierestrier stathipngand ftaaehdifg afilyt-paded icaftier™oe condensed | i nes
bet ween the myogl obin and the unstained anti body diluted by a factor of 264

wer es Ami d&g%@&ﬁaﬁ&e%{?i%ﬁ' mﬁi’&#ﬁblﬁ‘aﬁﬁ y precipitation lines to show up as
d 2b.

5 evidence in FIg. 2a a e Quchtérlony bi-directional

i mmunodi f f usi.on _were repeated with the stained anti bodi es. Both dye-| oaded,
stai ned "di rggtmé?{d S%‘yﬁ% oaded dextran "carrier" conjugated anti body
having a congentration estimated tq be 1.32ng/mM and 0. 96ny/ wer e then

di luted by { Bevise ity Wﬁ&,fﬂ%?ﬂ&:s?ﬁ@edawretmwgrtf?ér%mv% ¥ed 10
antibody at 1.43nmg/m were also prepared with same set of dilutions as
descr i bedstaiing sanverg the-rahralny dynthetex water-selivela polymesicfsueh ax, dextes andarri er ",
"direct" and unstained anti bodies were shown as in Figure 3a, 3b, 3c and
3d, respepdlylysiny. The activeeiye Staiding cdrdéticss af beving albumieis'debaibelliigseetion
sensitivity than stained "direct", under the current preparation

condpt i ong). Afd {Het-AkAg B6RiGéns/ Bt ﬁ@sé%i@ﬁdﬂzﬁkﬁimie&frpm €0isS12nd @ blurry

15 precipitation |ine appearing between the nyoglobin in the central hole

ondhe SHEISAIEIORL SRR AT RIS IR B8 300, 25 Shotn
does ot _amlip, ot 8L 412 BN Hpardihe B3 bRl SIS G AS.62RE S 1O
the Sephadex G-25 columns with different dimensions from previous experiments. The
columns were eluted at a rate of 30ml per hour using a 0.01M acetate buffer of pH5.5.
15 The eluents were collected from the columns then either submitted to lyophilization for
storagement or directly used in the fellowing antibody conjugation experiments,
(ii) Periodate activation of antibody oligosaccharide moiety and conjugation of
stained "carrier" to activated myoglobin antibody
Antibodies re-equilibrated in reaction buffer (2.26 mg/ml in 0.1M sodium acetate,
20 pH 5.5, 2mMO-mercaptoethanol) were oxidized by the addition of sodium periodate
stock solution preapred in deionized water, to give a final concentration of periodate of
5mM and allowed to proceed for 30 minutes in cold room in the dark and terminated by

adding 10 01, 80mM sodium sulfite. The limited periodate treatment of glycoprotein

such as antibody results in conversion of allyl hydroxyl group of the glycoprotein sugar

11



being reacted with the reactive dye in an environnent of pH 4.8 as "direct"”
staining and 20 dye-loaded "carrier" when dextran was used as "carrier" to
conj ugat e nyogl obin anti body. (d) A nethod of determ ning the binding
region on the antibody for form ng coval ent bond with the reactive dye (i)
Pretreatment of neuram dase sanple 13 Neur am dase was di al zyed in O OSM

acetate buffer, of .6 at 40C overnd .nefore it is. lied onto a Sm
Sephar osel T v nAiehvle Blou doF (i BR S BHtari SR fabilon FRBRRESH: 1" e
buffer solution untjil its absorbance reduced to 0.0S at, 21Qnm . The

neur ani dafem;dyediloaded proteinapd pelysings ifﬁ&llw"@&?@ﬂ%ﬁai@ sglitiog of dyg-jasded e
neutralization of the neuramidase, it is nmade ready through a dialysis in
acet at e bidafréar" trgthe presénce)of R IDM(alv)asodisim ¢awabarhhydrifle. Whendygiddbadedant i body
A 0.2ml portion of pre-treated neuram dase free of proteolytic enzyne, S

units of Jagtanlieekcutaiweightaphase, 1000 ¢linicadprade pRhased ab tasherdtle 10 units
of calf liver ~ glucosidase were m xed with Sm of nyogl obi n anti body

havi 89 2 GORBENLIFO WA W fhreBrBlaids wiOnd 6.09UOAMALL difm{dik ey _added

to make a 0.0S% fi nal concentration. The m xture above is incubated at 400C

for 48 hoEs ik UMl lint S SRS NRAATARS S RANT) Gl 0, 0N 2

Sephadex 1 avi n nensiton o olum is
eluted at .a rate of 10mil r hour, w.th a red. fl]esh tint collected in each
Lube r epr dHPRdEg f{eﬁgwhgcgamsr#so/ﬁxe Fedo*@itfaae%%ﬁtﬁa B Pagas SRSy
precipitated and collected by a centrifuge, the redissolved nyogl obin

ant i body p¥idstiane indes the ¢paditions saneas bederet A bmbifrectionaif thusprepsaest dysd- (e) The
staining reaction of the oligosaccharide of the mnyogl obin antibodi es and

t he conpaloadeddextrntahtibodytmixeuramas dpgliedconsys af &d . boni BéphddesGsk5@i ni ng
results The concentration of the native and degl ycosyl ated, pre-treated

ant i10ody ¥l 26r REkUEAEEndoRjIzal Ty Ed-loadhd lextaherore de hjugh®. St ai ni ng st eps
foll ow the same as those described in (f) for bovine al bum n staining.
These stained "direct" and "carrier" conjugated myoglobin antibodies were
lyophilized and reconstituted when needed in the estimated concentrations then
submitted to further activity tests.

(c) An assay for determining valence for the myoglobin antibody

15 The method begins by preparing a 1% agarose gel in a 0.05M barbital buffer of

pH8.2. The gel is dissolved at 509C to prepare an Ouchterlony bi-directional
immunodiffusion gel film having punched a line of holes, for the double diffusion
immunoassay. Next, 1501 of human myoglobin having a concentration of 2.1mg/ml is
placed in a central hole of the Ouchterlony agarose gel. And 1501 from unstained

20 myoglobin antibody (1.43mg/ml) diluted in series of 2, 4, 8, 16, 32, 64,128, 256, 512,
1024, 2048 and 4096 were respectively pippetted into peripheral holes surround the
central hole in the Oucherlony agarose gel. The gel was incubated for six hours at room
temperature before observing precipitation line appearing between myoglobin in the

central hole and the diluted antibody preparation. The gel was submitted for further 6



After G 2S fractionation, the red col or breakthru fractions coll ected which
contai ned Procion red MX-8R stained ant obodi es were pool ed. The absorbance
were 14 nmeasured of the diluted sanpl es respectively using a Becknman
DU- 65 spectrophotoneter. The result is shown in Table 1 below Table 1;
Abor bance of anti bodies wth and w thout renoval of oligosaccharide noi ety

Sanpl es bsor bance nnb20550 | gbi n anti bo Wih r of oli
osacchar i 84S E’ngai@ﬂy RyYeyst NO%QTFB?)%\}&W@H ges W%rﬁﬂg\é‘?“’?# ‘fm‘)" gel was
osaccharide2.092.10 As shown in Table 1, it clearly indicates that at |east
a part of thpn sleingd using Awidg fRlagk and demstringgd in arethangl/ecstio atidselubonddhe o t he

ol i gosacchari de portions of nyoglobin antibody. Wth partial excision of

t he ol i gosmdersad lidlesbdtwesn the nsyogitbin &gl the uastdinbé amjbodh diloted biyta factonf t he
anti body by the neuram dase and enynes m xture, the reactive dye 10

ol ecul esoSNeW viert AMAE BlabR Yalred @nﬁééxﬁaﬁtﬂ%d}" }Sf!:"s%ﬁg ti6H B4R t95hdW8p as

degl ycosyl ated, pre treated anti body, 1 n an aci envi ronnent as

corrgspon&g&l r{)ﬁ%ubégnq%uTabl e 1 (fJ The reactive dye staining

preparati on T i ne m n A bovine al bum n of Cohn V grade having a
concentration,of, 7 s..sel.ected the staining reaction, for its
propul ar i ty aogsgﬁeﬂg@ﬂa- yactlgpq{d@n}qqu?@flgpmeﬁ%rei)gatpcg%t& on does not need
to worry about occug0 ncy of am no term nal ye nmol ecule to influence

the bi ndi thg sténedantifodies. Hnth gyerjoaded. asrﬂlmg‘e"ﬁlre%théw dyccloaded ¢dpities adj usted to

an al kaline range for maximal staining in the absence of denature al bum n.
Pr ef er abl Ycarrtentcqiiiigatedaahitibedeblaving abencentt@tich eastbmeteddo be 1 S2otgimhandni t h t he
am no group, thiol group and hydroxy group on the amno acids that make the

protein. \Aﬁ/rﬁlfw@e thea @RSy Aeorb 4] 8)i1693Bhdd 64 @AY tiRSm¥Rinedas
sen5|t|V|ty en applied as |abelled antlgen in conpetitive inmmnoassay.

( a). q() St a4 b8y 34 RHE/nll et hRE pRIpERE WATfsatid Vet 8f dihRiohd S GesES&S. IRd 1 N

antigen-antibody precipitation lines for stained "carrier", "direct" and unstained
antibodies were shown as in Figure 3a, 3b, 3c and 3d, respectively. It appears that the
stained "carrier" had higher sensitivity than stained "direct", under the current
preparation conditions. In the absence of Amido black staining, there is only a blurry

15 precipitation line appearing between the myoglobin in the central hole and the unstained
myoglobin antibody diluted by a factor of 2~16, as shown in Figure 3c.

The observation made above show that the myoglobin antibody does not only
maintain its activity, but also its valence as compared to the unstained antibody, after
being reacted with the reactive dye in an environment of pH 4.8 as "direct" staining and

20 dye-loaded "carrier" when dextran was used as "carrier" to conjugate myoglobin
antibody.

(d) A method of determining the binding region on the antibody for forming
covalent bond with the reactive dye

(i) Pretreatment of neuramidase sample



Fig. 4 shows the |ight abosrbance at visible region of the spectrumfor the
Sephadex G 25 purified dye-stained bovine al bum n obtained from scanni ng
result of an spectrophotoneter, (g) The use of "direct" acid stained

nyogl obi n anti body in sandw sh-type 5 i munochromat ogrph A 10 ng nyogl obin
anti body was stained and purified as described in (b). The Sephadex G 25
purified fraction was |yophilized and reconstituted at appropriate,
estimted coiNeeruntiddseovasidialpfedsp 05y bedtdte buffatofpH?.6 ar4dadinmghiont o t he
conjugate pad of the i munnochromatrographic strip. Myoglobin of different

concent r apdfor it R appliddesife & Shil SepkhroRr4B sa1iRh emnUBliSed WRH fétei Wigsh ishg and
preparing a calibration curve. ile Fig. 5 shows the result of

| mrunochr GERGAGARM! (e HIHORLNIh M s UBSharlL Fefibed LA 10K Ay 1 1

sandw sh-type 1 munoassay. S under st oo romthe experirnents and tests
above that when the_staini reactipn i.s carried t in_the.ngn-anti body
protei n, hewEeipidaceiF GRally dlufbd uf Uoine btarbiEibRHES Al b PRkt thout
need for high tenperature, salt or electrolyte. Under such easily

mani pul at B nepepudaset istmadeapadyghipugh g dialpsivin agewgtabudfes agaiar oxy group on
the am no acid side chain can all show an el ectro-enriched state, which
enhances a n(ic) Ropdwal bLolignmatchamdeodf mywglolie antbalyul e. As a result, a
stained protein conjugate with covalent bonds is forned to obtain a higher

st ai ni ng i nt ¢NG.Riny pbBion tolf Prepir &t Mevdinlidagd fideofl protediatitl eftynzd) Saitk of mat i on.
But, when the staining reaction is carried out on an anti body, the reaction

|5, Sl eCt itk bon0s hinabAabde) i EOYLIRRARAL artOL0 ik fRrIDbUC €5 1 eact

wi th the "hydroxy groups from am no aln of anti and hydr oxy
This pr s t

TR D e R
ThenBr or el 46e Rleite Slspoyygm is A6 THAARdHe Sk G1o ] aRASA i oved.
The mixture above is incubated at 400C for 48 hours, then 5ml of thus treated

neuramidase sample is applied onto a Sephadex G-150 column having a dimension of
45 x 1.1 cm. The column is eluted at a rate of 10ml per hour, with a red flesh tint
collected in each tube representing the myoglobin. After being ammonium sulfate
15 precipitated and collected by a centrifuge, the redissolved myoglobin antibody provided
for the following reactive dye staining reaction.
(e) The staining reaction of the oligosaccharide of the myoglobin antibodies and
the comparision of the native and deglycosylated antibodies staining results
The concentration of the native and deglycosylated, pre-treated antibody were
20 adjusted to 1.0mg/ml, while the rest of the staining steps follow the same as those
described in (f) for bovine albumin staining.

After G-25 fractionation, the red color breakthru fractions collected which

contained Procion red MX-8R stained antobodies were pooled. The absorbance were

14



According to the present invention, the stained protein can serve as a

| abel ed Iigand that applies to enzyne |inked i munoassay, histol ogy, cell
cytology, blotting, all kinds of inmunoaggul utination, all kinds of

el ectrophoresis, all kinds of imunochronatography, all kinds of liquid

chr omat ogr aphy, bi osensors, biochips and nethods of |ocating and
quantifying targets ing color in different kinds of nucleic acid probes
or ot her BfAsHEdH t%éfwgwmﬁemgWYu@ﬁﬁécﬁeﬁg‘ﬁﬁng&%g%een descri bed using
the col umm separation nethod 10 as an exanple to separate the unreacted dye
mol ecul esspeetophstometerd The oesuiltris sheivacinl Table Hoslewer , ot her separati ng

nmet hods, such as nol ecul ar sieve, filtering nenbrane, salting out, or

or gani ¢ sol v@atle ¢ pAbadbancelsf antibetied withl afy witheutsinbalioff olifesaegharide® separ at e
t he di ssociated dye nol ecul es form stained protein nolecules after the
protei n igoRtyai ned with the reactive dye. Once the proteins stained with
the reactive 'dye, those dye 15 nol ecules that do not react with the protein

can be renmovedusingtt SERe atTonmethodrab —Next fiffere stmi ned

. g ?%En . < VN aximin absorbance (1 -
protein can be purifie 0 Show a hi gh stab&%: ?e (. :sh%nijveze dried
in a vaccuwmtojnprove—its-storage—Fhe -nportance—of t iavention

s um-t-o—-prove it s—storage- of t
isill ustMé(?%‘Bb’inr?PP%‘.Ty with pgreoval RE | | gand | is &-%%dioagtive lidbt ope
enzyne, foligosacsbaride or | uni nescent element| the applications 20 appepr to
be RI A EMpoglpbia aptibodyrwithigutiembeal o8me nmechani s3.09%hen the |i2génd L | s
subst i t uldibosadcharideacti ve dye nol ecule in fhe invention| a conjugate| dye

i mmupoassay, (CDIA) nay be developed to replace the EIA other conventional
i mmunoassay, chem cal and bi ochem cal anal yses, since the conjugate dye

anal ysis, — COARASwA RPTAHRL § Q1B PAuRAs Bhat AIKAT LGRS RO APRY igléerer'Si 1~

(i) It is nore sensitive than e enzyne | nmMmunoassay Since the

nol ecul es_are desi ghed and sel ected with high L ecul ar absorbance. (ii) It
nas. s shoreesouf Py PEing Fonilord BEE Y e iR R s s SERRRBTE ¢ he' 11 e
waste in enzyne- strate i.ncubation. (iij), Th rotein is nore stable
after bi r?dﬁtfﬁadx~ o‘i’éﬁg gxqirien Oalthﬂﬁ’%&i%%ﬂé%@%gﬂ onstant region and heavy

chain portion of the antibody by the neuramidase and enymes mixture, the reactive dye
10 molecules show a reduced reaction with the hydroxy group of the deglycosylated, pre-
treated antibody, in an acidic environment as corresponded to results in Table 1.
(f) The reactive dye staining preparation for bovine albumin
A bovine albumin of Cohn V grade having a concentration of 7.8mg/ml was
selected for the staining reaction, for its propularity and availability. Since this staining
15 reaction does not need to worry about occupancy of amino terminals by dye molecule to
influence the binding activity of antibody to antigen, the reaction pH is adjusted to an
alkaline range for maximal staining in the absence of denature albumin. Preferably, the
pH is adjusted to about 10.5 to ensure reactions with the amino group, thiol group and
hydroxy group on the amino acids that make the protein. Thus, this increases the
20 staining efficiency as well as sensitivity when applied as labelled antigen in competitive

immunoassay. Other staining and purification steps are similar to those described in (a).

15



but it has to be careful for not loosing its antigen-antibody activity by
overl oading of the protein nolecules. (iv) The procedure is straight
forward and easy with mass production, only a control of pHw th sinple
separation and purification is required to obtain a useful 10 stained
protein for antigen-antibody interaction. (v) Since the reactive dye is
consuned in huge anount in the textile industry, is usually sold by
tons. Thekigf ‘bsl@ws the {igpy abesrbance i pisitip reagianguithe mtmmrfahtha@yp%qdq&ﬁ -l i gands
for immunoassay. (vi) Wth a wide variety of dye col or choices avail abl e,

t he appl i Zapurifiedydyefstdiieel Hdyirst abuneic gbtaobesd firoro acannemgyesdt dfjianexpanded in t he
field of biochemcal analysis. (vii) The sensitivities of the CD A shall be
greatly ege tonhetéfhie materials and processes of both "direct” acid

stai ning and dye-| oaded "carrier” staini ng are optimzed. (viii) The idea

of dye-| Oadegg)f' sk BF " difeRf JARf 4tk dd%ﬁyﬁ@oﬁ?ﬁtaﬁﬂgg inQartdW %h rtpé{}%' ecul ar

anti gen conp ve I mrunoassay an I'mmunoassays o ny dii~erent 20
appl cations, zEoth the dye and small organic nol ecul e antigen are

Ioa ed HDYRRE or synthetic water-soluble polymeric carrier. (viv)
The very sane jdea of dye-loaded "carrier"” can _naturally be extended to

mol ecul ar pr Spt) WEFRyaiAbin Artibogy avas steinediand putiBediaadespraksdrindbldhecul ar
probe are Ioaded on the natural or synthetic water-sol uble polyneric
carrier. S¢phadax G| durified fipptaorewas lyophilisekarsiie¢dnstituted at hppraptiatehat vari ous
nodi fications and variations can be made to the structure of the present

i nvent i onestinfabsdLdonck@patibn irgpHospimaté beffacpid 8. (ofor faidingtontd thelenjugatepad on. | n
view of the foregoing, it is intended that the present invention cover

modi {1 Cat b e AfnyRbtdihitRParhl b SMyQYRBI S biRH: dRbbntbllid the scope

of the followmng clainms and their equi'v
10 reconstituted sera samples were used for testing and preparing a calibration curve.

While Fig. 5 shows the result of immunochromatograph for myoglobin when used
"direct" stained antibody in sandwish-type immunoassay.
It is understood from the experiments and tests above that when the staining
reaction is carried out in the non-antibody protein, the reaction can occur in the alkaline
15 environment without a need for high temperature, salt or electrolyte. Under such easily
manipulated situation, the amino group, thiol group and hydroxy group on the amino
acid side chain can all show an electro-enriched state, which enhances a nucleophilic
reaction of the dye molecule. As a result, a stained protein conjugate with covalent
bonds is formed to obtain a higher staining intensity for the protein and retain its natural
20 conformation. But, when the staining reaction is carried out on an antibody, the reaction
is selected to occur in the acid environment, so that dye moleucles react with the
hydroxy groups from amino acid side chain of antibody and hydroxy groups from the
constant region and heavy chain. This protects the antigen binding ability of the

antibody through its amino groups, as the amino groups of the antibody are not bound
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VWHAT IS CLAIMED IS 1. A nethod for staining a water sol uble protein, the
method is characterized by reacting a reactive dye with a water sol uble
protein for carrying out a staining reaction, the reactive dye is selected
froma group consisting of a triazine series reactive dye and a vinyl

sul fone series reactive dye or a mxed of triazine and vinyl sulfone
functional groups series reactive dye used in a textile industry, and the
st ai ni ng wﬁgéhchwm@le@&w i Eerefore, the sepsitidtydeidhe immpneassayds sigoificanthent ;
wherein, the staining reaction is carried out in the acidic environnent if
t he wat eringwbwdal. e protein is an anti body a glycoprotein, so that a dye

nol ecul e woul d react with a 10 hydroxyl group froman amno acid side chain

of the prot eidcordinpytd ixpreseht Giventidr the MenEPPStcabar RV adhbdlEEligdndi body,
a hydroxyl group froma heavy chain of the antibody, and a hydroxyl group

from an %5?%}@8&%?&& eﬁﬁﬁé&&%ﬁﬁ’oa&&ﬁ llil?togiég,b%ﬂ olégy, Hb&i{é‘?‘éﬁ?%d@f claim

1, wherein stalning reaction Is carrie | an acl envi r onnent

havi pg a val ue of 4~6. when .t he tibo .S |.obin anti body. 15

3 The et oo Al o B S UIHE e cact ed and

hydrol yzed dye nol ecul es forma stained protein using a colunn separation
met hod, almiBRRQeHTOategranhy, all kindsof inwg chamstagraphys bipsenspes, Bioghipaandy gani ¢
solvent, after the step of reacting the reactive dye with the water sol uble
prot ei n. methpleofhetdting aofl quhntiffring, tanghts ueing coloe imdifierens bindb bEnunitie acide
stained as recited 20 above can be applicable to | ocating and quantifying
targets uprobes @a@tler chemithl adeiyses of | mmunoassay, hi stol ogy, cell cytol ogy,
all kinds of blotting, all kinds of electrophoresis or all kinds of nucleic

aci d probes. T80 presént eMHRJIBN Bds BenTediriPed usiB Biceddlurh SeptdtRhre&thstp! e

nol ecul e stained as recited above can be applicable to all kinds of |iquid

chrggat 09{%% ieot%es(@)fagr{n% t}%{a s anc‘tef‘”da&&e‘%ﬂél%ulefflr%@ &{;f?ﬁe{&ﬁgo%ﬂl;@%gmg@%.r‘g

sel ectivel'y a glycopr Icularly an an S
characterj.zed b eacting a reactive dye w th nat.ural or nt heti c water
t—[owever,y Ot{lel‘ separagng me&ogs, suc asymolecular Saleve, hHer?ng mem% ane,

salting out, or organic solvent can also be understood by one skill in the art to separate
the dissociated dye molecules form stained protein molecules after the protein is stained
with the reactive dye. Once the proteins stained with the reactive dye, those dye
15 molecules that do not react with the protein can be removed using the separation
method above. Next, different stained protein can be purified to show a high stability,
while it is freeze-dried in a vaccum to improve its storage.
The importance of the present invention is illustrated in Fig. 1. When the ligand L
is a radioactive isotope, enzyme, fluorescent or luminescent element, the applications
20 appear to be RIA, EIA, FIA or LIA. With the same mechanism, when the ligand L is
substituted with reactive dye molecule in the invention, a conjugate dye immunoassay,
(CDIA) may be developed to replace the EIA, other conventional immunoassay,
chemical and biochemical analyses, since the conjugate dye analysis, CDA has the

following potential advantages and applicaitons:

17



sol ubl e pol yner for carrying out the conjugation of the dye-I| oaded
"carrier" to the oligosaccharide noiety of the antibody nol ecul e
selectively after periodate activation treatnment, wherein the staining
reaction is carried out in an al kaline environnent, the conjugation 10
reaction in an appropriate coval ent bond-form ng environnment, wherein the
staining reactigon is carrjed out in the al kaline enviropnent. if the water
sol ubl e i s a(pdkigmere ssnsiiyg thamthe engyme immunogssay sBics Herdyedppleqites afe gy e

nol ecul e woul d react with a hydroxyl group or an am no group from a natural
or synt heddsignaded sdedtedwvish pighymeleculirabsotbanest ai ned pol yner can be
conjugated to the activated oligosaccharide 15 noiety of antibody nol ecul es
i n an appr opyiijgk BacoHstren duratatof dimunvasdagaledn KIA, sikoe italllaviateahé tiaet i ve dye
is selected froma group consisting of a triazine series reactive dye and a

vinyl sul $088i5&I7yeR-dubardkd ¥eus¥@nor @ mxed of triazine and vine sul fone
functional groups series reactive dye used in a textile industry, wherein

1 5121 0O S3RL R SO P AL SR BB A B,

I'sconj Ug 0 an
nol ecul e, sq that a d | ecul e, wgul d .react, wi.th a_ electron rich
fonet T onabuig ka0 PR cThE Rtk oS TE Rt RGTFLIbRAY 5tnaGi rer BRtipast hei n any
feasi bl e nunmber to enhance staining intensity, i.e., inmunoassay

sensi ti vi piotedn melegelesnani pul at abl e conditions without interfering the
antigen-anti body reaction. 21 7. The nmethod of claim®6, wherein the
reactive dye (iv3 The pmceduyre issytaighe forbprdaandesazy mwith nidss proadobidon, onlyraadi oact i ve
nuclide, a small nol ecular antigen or a nol ecul ar probe such as a nucleic

aci d pr obgontB1 of g Wikt SigleQbpiihdakd puMiRE€bMisrBfiifedas bbium £yRflls directly
replaced by a 5 fluorescent or |um nescent el enment, when staining of

o ApeecelpdroPAmh ke dlsycAeadle ot hod o e ms, whereln (he
generate eit ?\?)rSiggg) he %E:{i\i/ec d)(f)eris %&%%%%%%théel gmSUnt in the textile industry, it is
usually sold by tons. Therefore, it implies a comparable lower cost than any other
ligands for immunoassay.
(vi) With a wide variety of dye color choices available, the applicability of the
15 stained protein can be greatly expanded in the field of biochemical analysis.
(vii) The sensitivities of the CDIA shall be greatly enhanced if the materials and
processes of both "direct" acid staining and dye-loaded "carrier" staining are optimized.
(viii) The idea of dye-loaded "carrier" can naturally be extended to small molecular
antigen competitive immunoassay and other immunoassays of many different
20 applications, when both the dye and small organic molecule antigen are 'loaded’ on the
natural or synthetic water-soluble polymeric carrier.
(viv) The very same idea of dye-loaded "carrier" can naturally be extended to

molecular probe applications, when both the dye and specific molecular probe are

'loaded' on the natural or synthetic water-soluble polymeric carrier.
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vol tanmetric signals. 10 10. The nmethod of claim®6, further conprising
separating unreacted and hydrol yzed dye nol ecules forma conjugated protein
usi ng a colum separation nmethod, a nol ecular sieve, a filtering nmenbrane,
a dialysis or an organic solvent, after the step of conjugating a

dye-1l oaded "carrier"” with activated glycoprotein. 11. The nethod of claim
6, wherein the ?ye | oaded "carriger" .conjugated with activated 1 S

gl ycopr ot ei nltad rt@&ppérantatedweﬁbll&smﬂ@m tpatygrippy medifisations adant i f yi ng
targets using color in all kinds of imunoassay, histology, cell cytology,
al | ki ndsvasfatiphsotanibegnadgitb the staistuoé ofthe prasoghinyentios withoul dephitingsramh nucl ei ¢
acid probes. 12. The nethod of claim®6, wherein the dye-|oaded "carrier"”

conj ugat ettle vtdpe oaspiriv af thd igvendopr hi dew ofisha foedgotitt, Rlioingendsd eapthecabl e to
all kinds of liquid chromatography, all 20 kinds of biosensors or all kinds
of prot ei fregdt Rvention coVQPmBEH‘f&QQoxﬁfanﬁ hatiffidhs ofhiRs ﬁiv@nﬁd?ﬁth@ﬁ?a‘l'lr\ﬁilthlﬂr

synthetic water-sol ubl e polymer can be protein, dextran, polylysine, poly
| ut am c c de etc. 22 14. The met hod of
gl ai tgn 6, @ Sgd e%?lﬂ% éOﬁﬁain% cqglhlggggt%%‘%ﬁec{}s/ a?%’]r‘n ed out in an al kalilne
envi r onment haV|ng a pH value of 10~ 12 when the water-soluble is dextran
or polylysine. 15. The nethod of claim®6, further conprising separating
unreacted and hydrolyzed 5 dye nol ecul es forma stai ned natural or
synt heti c water-sol ubl e polynmer using a precipitation nethod, a nol ueul ar
sieve, a filtering nenbrane, a dialysis or an organic solvent, after the
step of reacting a reactive dye with natural or synthetic water-soluble
polymer. 16. The nmethod of claim6, wherein the conjugation between
oxidized "carrier” and 10 am nated gl ycoprotein is replaced in an
over-oxi di zed form when perform ng periodate oxidation to generate
carboxylic functional group for N hydroxysuccimde treatnent and further
condensation with am ne functional group fromother nolecule in the
presence of carbodiim de.
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17. The method of claim®6, wherein the conjugate reaction is carried out in
Schiff acid 15 base reaction. 18. A nethod for staining a water-soluble
protein, the method is characterized by reacting a reactive dye with the
wat er soluble protein for carrying out a staining reaction, with the
reactive dye is selected froma group consisting of a triazine series
reactive d d i nyl sul fone series dye or a m xed of triazine and

Vi nyl suIY%ﬁgﬁgﬁcﬁﬁﬁgﬁﬁbﬁ%I groups series reactive dye used in a textile
industry, and the staining reaction is carried out in an acidic or alkaline
envi r onnent ; lwhemethad tforestainirignd mgter sgbibleoprotein,cthe mraslbdoist charactemigediblydi ¢
environnent if the water soluble protein requires protection of an am no
group, Sorehdinig sredytiverdyearith & wat lsdlubkamrbtewn fon carritiyd ronk ¥ Istaiiing peaction,
preferentially froma am no acid side chain of the water 23 sol ubl e

protein amfg réachydipaxislseRERH Aront @ Brdip dnbiSSRELCNBIAZAR eAR et RAyeQnlihe
wat er soluble protein. 19. The nethod of claim 18, wherein the alkaline

envi § NN s, hodHelal Hectle dA1Z: o Bidll of DREAABIAGAiRN ElBhitdRuonhier el n

the Staining reagilon I's carr|%% out 'In an acidic environnent having a pH

val ue of 4~6 when the.water-sql.uble protein that requires protection of the
ami no or GHBUPLSCESR UGN Wb Ads<the MR A HOTAITE A ARIS ST R her
conprising separating unreacted and hydrol yzed dye nol ecul es form a stai ned
prot ei n uditigamacidic oialkebpaemtiiosmentt hod, a nol ecul ar 10 sieve, a filtering
menbrane, a dialysis or an organic solvent, after the step of reacting a
reactive dye wheten, thestaiaingreantion i earpedowiimthe2Rididerevitopnigotif die watar m 18,
wherein the water-soluble nolecule stained as recited above is applicable
to | ocat i seutae protdia ¥ drf antibgdy & pRbSrotesi, RE ted b die nfdledule Would tedef with a

i nmunoassay, histology, cell cytology, all kinds of blotting, all kinds of

el egpr ophyr L&yl gfl&ltp%oﬂ 3l i@bid O URdif bEHR PréleiR! £ H?&oxﬁ?grol;ﬂggoﬂqhg od of

claim 18, wherein the water-sol ubl e nol ecul e stai ned” as Teci

constant region of the antibody, a hydroxyl group from a heavy chain of the antibody,
and a hydroxyl group from an oligosaccharide conjugated to the antibody.

2. The method of claim 1, wherein the staining reaction is carried out in an acidic
environment having a pH value of 4~6 when the antibody is a myoglobin antibody.

15 3.The method of claim 1, further comprising separating unreacted and hydrolyzed
dye molecules form a stained protein using a column separation method, a molecular
sieve, a filtering membrane, a dialysis or an organic solvent, after the step of reacting
the reactive dye with the water soluble protein.

4. The method of claim 1, wherein the water-soluble molecule stained as recited

20 above can be applicable to locating and quantifying targets using color in all kinds of
immunoassay, histology, cell cytology, all kinds of blotting, all kinds of electrophoresis

or all kinds of nucleic acid probes.
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above |js applicable to all kinds of liquid chromatography, all kinds of

bi osensors, all kinds of protein chips or analyses. 24 .AA . Ae. AaE

. Ae. Auy. Ay. Au . Au. AN. Aa. A. Au. Au. Aa. AN. Aa. Aa. Aa. Al . Au. Aa. A. Au. AaAk~ w

; +$z(~ ’

V\rwﬁmcxi(] ca] ca] ca] ca] ca] ca] ca] cRa] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]c

a] ca] ca] ca] ca] ca] cag&lca] cal]a_ca cRaUcal*! u ) )

r D9=@FP} xsnPdl ¥ metpd af elaine 4] wherei the peter-saluble reelpewls stained pe kgcited ca] ca] ca]

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! M 1+4" " FTS

} xsni d_Z] dboat cal bajpplicaldd cadlt kindspLidud Fremsgraihyabiosdnsas oapredina) ca] cal ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] caljca! U

VI A (Bl $$%e%RA&&&/ "' M (((3)))}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]l

caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]cal
****+k++,',,-' A - . . .

)1Q5)1}1P222} xsgi Igfﬁﬂji%da o(r:g cé‘j‘%éﬁle@g]gglg]acgé}f%ogf%g]nggf %:Cé]]laélg]agaa]ngg Ctl?,éfhga] ca] ca] ca

Leal sl capeglbedl Gakeakeal splaingl sal R G2 R R gt apRiRRR N geenaomeo: M

oy ol banherbs hepbaobeRekpahpards Pkl thel gl gel ool cal cal e

Dl y<<g<I===5T>) >>' 2, 2727 @A AUAABTBBBBCCCCI D} xsni d_Z] ] ca] ca] ca] ca] ca]ca]c

a] ca] ca] celjgajashirids] mwaiptyadichg antibody oxdleralacss]astiyelajabial m;ociaqe@a]iw ona] ca] ca] ¢

a] ca! | DDDLEEEPFFFGhbGUGEEE HHHNI | 1 BJJJCKKKLKLLMNMVM xsni d_Z] ] ca] ca] ca] ca] ca]

ca] ca] ca] eakmedtca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

caljcajcalM

Nt NNOs OOPRREEICRE RERIRR resteloh 1Y BAABULERMY YHANATX S BhnArofhlent ikeddnfilgafibs @] ca] ca]

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]Jca] ca] ca] ca]

e RS el C e S ] SR R AR PR svtera) ) ca cal

cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]!?c%l;a] ca] ca] ca]ca]ca]ca!j k"kokklfll
nBrmmEn n PSSR AIRIa LR SYRIhete waterselpklerody R woathat dvg maleeds vwpld] ca) ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca!ktt

ur uuv| vvweastwiikh-x kydroyyl\efoutrorzn{anfifi¢ 4fqupdidm hxstuiral oZ pjnsbdteayael sditla] ca) cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal! } *~" ~~pdH&hBIRhew il il polyrddt] a be 2brjapaiad enthe atbtialabdlipphahatdecal cal ca] ¢
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca] ca]ca]ca! Z*1/+/ 0w ~0T} xsnid_

Z] ] 48] ca] palepdealioadEabkalslea salsaleddsalnbaal foihtRl ki) cal cal ca] ca

cal] ca] ca] ca] ca] ca] ca]’ca] cal JRC3l % ~" Z0+E} xsni d_Z] ] ca] cal ca] ca] ca] ca]ca]ca] c

oL ce) ohoshondsalaalnalslcakenho b el oingbaLpi kel sl ol oo
col ol oo gl gl calrolighe sl sasleal ol el AT o 1o O F

10% & ()-10% & i)-l Y10% & ()-10% & ()-910% & ()- 10% & ()-
10% & () - Ipstional groupsgrigs rgactiye dye used in a textile industry,

10% & ()-Y+F10% & ()-,)10% & ()-'10% & ()-$L!I10% & ()-"

10% & () - whergin{thd stalitigAcaddmas ¢arried ouidio 1 natyurabos §ntheti@vater-soluble

10% & ()-&610% & ()-3 10% & ()-1 10% & ()-} =~ WK-KLO%&& ()-10%& ()-S
109@8: () - polDe@Bcdn)ie®TOUERs chnjudhtedo 4nkibdlye@dldcite; bo that 4 Hydnblet AU () -
109 () -109%@& ()-10%@& ()-f#10%a& ()-910%a& () - 109%&& () -

o7 dos: (1 SRR TSI B R TR St o
b R R e R R A

1096 () 3.1 4048 () 100G () A0UER ()L LICKELONGE () Yol

109 () -/ 01+i K6 109 () -#10%& () -Y
reaction.
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f 10%9& ()-@ 10%& ()-310%& ()-10%& ()-10@o@o@”™ ikK-KS

10%9& ()-s10%& ()-S10%& ()-&s10%& ()-10%& ()- 10%& ()-& 10%& () -

"Fi K-K- 10%g& ()-+9!'10%& ()-S)10%& ()-9' 10%9& ()- %40%& ()-"910%& () -
f 10%9& ()- TPQRSI _UK- 10%g& ()-10g10gl0gf8 10%g& ()-96

10%9& ()-410%& ()-1!'10%& ()-/#10%& ()-S U Vi K-KY10%d& ()-109%& () -
F10%& ()-Y f 1090& g- S109& ()-. 10990& ()-S 109%& ()-!""""#P###I K- K' @
109%°& ()- Y16okhe methed obgtam ¢ Wikreinethe (epetiverdysazditsctiygenlacsddyan @

1090& () - #Bl $3%€ %086 K- K1 109%0& ()-/G 1099& ()--y 10%& ()-1+

109%r&' () -eBrBesthiordpher aoeamissachivesuchidd, & snjalbmelealagdntigeror a molecular

109%0& ()-10%& ()-" 109%0& ()-10T10T10TS89! 109%0& () -9610%& () -4

1099& () -probuch @8) inkelKi@htRPpr8bd, ) - &109T& () - 10%& () - @

109%0& ()-s-#10%0& ()-Y s10%& ()-,f

1093& () - 3) ) 8 “Pichmethiodof itPTwhdrdinShe R e dye 14 Bitdkly k laééac‘@éﬁa 0)-

9109d& ()-310%& ()-1 1090& ()-+k++,;,,, +-i K- KSS@lO/dI'&p()-Q

1099& () - %W & 109 & (1)L TH10WT& () - - . . .

Tooe () -TibTavang of hesR et SR Soibirigof ovggsagehyigsapprapen s

| 1096 () - 1Q%@ ()- 10%@& ()- 10%@& ()-

10T10T10THPKRRY / / =0i K- Ks10%@&' () - YFLO%@& () -, 10%@& () - z10%@& ()- 10%@& ()- 1
0% ()-F10%@& ()-=000 1QL11P2i K- Ks-!10%@&' ()-F+f 109%@& () -,

10%;( % )-" 10(9%&1(e%r)1et$§;1 gﬁ/&ﬁ'n( %, wheyoigghg geag:le(gye is directly%plgged gy an

109%@&' () - P222U333334} si Ks-! 10%&' ()- 10%& ()-10@0@O0@ 10% & () - 3-

10%@& () -electroactive element, which can generate either ampermotric or conductometric or

10%a&' ()-/9%10%@& () - 4d445a556j 61 K- KIO%I&' () -!10%0& ()-y! 1099& () - 10%& ()
-3 109 & voltarhefideseidnatd! 10907& () - j 666N7778e8i K- K$! 10%& () -"F 1099& () -
1099& ()-s109& () -

\ ) ) ) [:@ 0 ' K] 0 ' N 0 ' .
108! (/PR Bl B Rl SRR i e SE e M B dpded O )
TSI OV A O I AR bR

&f #10%@&' () - ! <y<<<<J==dE57, o )

109 () _mglg@o)@leme, 2 fl@% Wn@fa&foa/@ly(s}s_cg an @q@m(splvent, after the step of
11093 () - ==>T>| >>' 2dES79#10%@& () - 7mlO%@& () - y5@0%a& () - L3z
109%@ () -DULGHTE ¢ Jyd-LodeR dayrier? pith 2ethy RS IARITBCI0 VgL’ () - 109%9& () -
10%9& ()-10%& ()- 10@10@

10@Y=s 10%EET ke meiHbAvARTEBGEvheréinlihedge-(gaddd Ugsidr) eonjugated with activated
10%9& ()-!10%& ()-10%& ()- #10%y& () - TBBBBCCCCAEbLC

10%g& () - P@i&in (o) e A ¥BSve(i} applicable to locating and quantifying targets usin
310%g& ()%ZU%OW@&I ()-F10%& ()-pCIT DDDLEEEdEbé%f 1 ying e ¢

Lova ) BB A i sions A A SRS - 109 10
100, Y103 (i D 0. () Pind ol b By 083 HrdFoce

10%9& ()-HHNL] | BJJJEBC' @ 10%g& () - e . .
1 10%g& () -121 Thegethosl.os slaimGewhprem thegxe-loadod jeswgier” conjyaatrkitagivatsdi100g & (
)- -10%g& ()-3+10%& ()-) 10%g& () - &10%g& ﬂ(gl- $#10%g& () - KLLMhMVMVWMIYNC 109
10g 10g, B1@wEein)ps @ ied dhere(iy applicebigao qll k8ids 0fgjguid)chiomaograpl(y) al
Nt NNOs OCJEYNC f 10%@&' () - 39y#10%@& () - Z10%a& ()- 10%@& ()-f
10968 () -kifldd%@idsenorpERQLKRECINCole DRSS, () - 3 10%@& () -
1098 ()-s10%@& ()-f 10%@& ()- 10%@& ()- QARZRRRLSAEYNC
13. The method of claim 6, wherein the natural or synthetic water-soluble polymer can

be protein, dextran, polylysine, poly glutamic acid, poly lactic acid, polyacrylamide etc.
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+ 10%@& ()-S) 10%@& () - &10%@& ()-4$" 10%@& ()-"s10%& ()-y

109 () - LSSSLTTTNUJEYNC 8@

10%@& ()-" 610%@& () - 34& 10%@& () - 2Z10%@&' () -/ SH10%@&' () - - L0%EE () - NUQURUSUT
UUUSWhHCY 10907& ()-y 1090& ()- 109F& ()-!109%& ()- 10@ 10@

10@@&100/@ ()- V\/V\Y/\Y/\Y/\Y/\XXdEbC@#lO%’& () 10907& () - 1098°& () -s109F& () - 109F& ()
- le%I'& qﬁ% hC 10%r&( $L$109F& ()-"- 1090& ()- @O%T& ()-S
109%& () - &rr{e}h zﬁvm KIRINg 12BN i ceyrlf;d 0“16%18? 3liloe 1 0ogre; ()
- Y+10907& () @- 109F& () - [\<\’>\@A\B\\\b09@10%'& ()-10%& ()-3 10T 10T
10T, | =10%n/ifohmeatllesdng g pH &6lve of 10~12 when the water-soluble is dextran or

10067& ()-\:]1]]1~h""dEbC3109@& ()- 109F& ()- 109FT& ()- YI0W& ()- @

109%7& () -pdIEnAe ()-~ S "dEbCH# 109& ()-L1109%4& ()- f

1009°& ()-S10%7& ()- "10%& ()- 10%& ()- " laaabt bdEbCLO! 10%T& ()-

. S10%T& 1095R DecxmbCf 1
0%g& () - qgﬁ%ﬁ%@fi&f %ow&ﬁ%%heé%&’% % it W%@E?%‘%’E‘yﬁ%&g@ .

‘389/5 0 SgatrTea i s?%m%%é%f% E‘f S ey e () 1 10

"t H 109%9& HI 10%g & H 10% ddddd L C.t'H 10%& H 10%
g& () HI m%laﬂ%t} i‘b@/@@ ol ?lﬂwiw@é%sl ‘I“?ef B abfses or ap -(%)
1096%& ()- 109%%& ()-( f 109R$& () -
9109R$&’ (s)olwnmﬁtg&th@)steipqufr@ggpn rgactive dye with 0giRgd of yynthelicroasg®liyble f)

109R$& ()- 9 109R$& ()- YA0URSE ()- #109R$& () - PhhhPiijjj|[: - CLORS
1 =100RS&pdlymey 88! 109R$& () - LEMPLOYRSS ()- 4100R$& ()- 2f 109R$& ()- /
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reaction, with the reactive dye is selected from a group consisting of a triazine series
reactive dye and a vinyl sulfone series dye or a mixed of triazine and vinyl sulfone
20 functional groups series reactive dye used in a textile industry, and the staining reaction
is carried out in an acidic or alkaline environment;
wherein the staining reaction is carried out in the acidic environment if the water

soluble protein requires protection of an amino group, so that a dye molecule would

react with a hydroxyl group preferentially from a amino acid side chain of the water-
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immunoassay, histology, cell cytology, all kinds of blotting, all kinds of electrophoresis
15 or all kinds of nucleic acid probes.
23. The method of claim 18, wherein the water-soluble molecule stained as recited
above is applicable to all kinds of liquid chromatography, all kinds of biosensors, all

kinds of protein chips or analyses.
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