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proteins and quantitative determi nation of protein
concentration. Background Art Several nethods are
avai |l abl e for detecting proteins and determ ning the
concentration of a protein in solution. These include
dye- bi ndi ng net hods, which are well known in the art,
and i nvolve a non-specific reaction in which a
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the optical properties of the dye, such that there is
a col our change proportional to the anmount of protein
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or In vitro protein quantitation include bronocreso
green (G ndler, US. Pat. No. 3,884,637), HABA and
hyl orange, but these are of limted use as the .
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whi ch peptide structures containing at |east two
peptide linkages are reacted with Cu 2+ in al kaline
rma violet-coloured chel ate conpl ex.
?Héﬂ)grg?lﬂac?li g Lab. din. Med. (1951). 39, 663) used
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sol ution, lar to th%%Blure nmet.hod, f ol | owe

St omieshoral pre @vedable doF smmgmr%tﬁl%rﬁ%r fictermining

lht WdHRentration of a protein in solution. These include dye-binding
methods, which are well known in the art, and involve a non-specific
reaction in which a protein-complexing dye binds to the protein. The
formation of a dye-protein complex causes a change in the optical
propertics of the dye, such that there is a colour change proportional to
the amount of protein present in the sample. Protein-complexing dyes
used for in vitro protein quantitation include bromocresol green

(Gindler, U.S. Pat. No. 3,884,637), HABA and methyl orange, but these

are of limited use as they bind almost exclusively to albumin and

generally are not very sensitive.

Other methods to determine protein concentration include the Biuret
method (Mokrasch and McGilvery, J. Biol. Chem. (1956). 221, p. 909),
in which peptide structures containing at least two peptide linkages are
reacted with Cu?* in alkaline solution to form a violet-ccloured chelate

complex.

Lowry et al. (J. Lab. Clin. Med. (1951). 39, 663) used a pre-treatment of

proteins with an alkaline copper solution, similar to the Biuret method,
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approximately 100 times greater than the Biuret and conventional dye
binding techniques and about 3 to 5 times that of the Lowry method
(Bradford U.S. Pat. No. 4,023,933). The use of Coomassie Brilliant Blue
G-250 dye in the procedure disclosed in US 4,023,933, the “Bradford

Assay”, has many_ advantages over methods that employ other dyes,

including high sensitivity, which permits the use of small sample size

and utility when reducing agents are present in a sample.

Coomassie Brilliant Blue G-250 exists in two different colour forms, red
and blue. The blue form of the dye is present in neutral and alkaline
solution while the red form is present in markedly acid solution (pH O-
1). In acidic solution, Coomassie Brilliant Blue G-250 is present in
equilibrium between the red and blue forms; such solutions are
brownish in appearance. It is believed that as protein binds to the dye,
the dye is brought into a different microenvironment and is then
protected from the acid medium that gives the red colour to the dye.

The strength of the acid medium is important for protein assay
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medi um that gives the red colour to the dye. The
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colour stability for extended periods, largely due to precipitation of the
protein-dye complex; the failure to show substantially the same
reactivity to different proteins; the failure to follow Beer's law; and, most
importantly, the adverse affect on the assay of detergents present in a
sample (Bradford,.M.,.Anal. Biochem.,.72.248-254, 1976 and U.S. Pat.

No. 4,023,933).

Dye/protein complex formation is also used for staining proteins in
gels, such as those used in electrophoresis. For example, the dye
Coomassie Brilliant Blue G-250 in perchloric acid solution has been so

used {Reisner, A. H. et al. (1975) Anal. Biochem. 64, 509-516).

Currently, several commercial Coomassie-based formulations are
available to stain proteins in gels after electrophoretic separation. For
many electrophoretic applications, detergents such as SDS are used to
facilitate separation of proteins. Because detergents adversely affect the

colour change on binding of Coomassie dyes to protein, the detergent
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Disclosure of the Invention

The invention provides a reagent for detection of protein comprising, or
consisting of:
(a) a protein-complexing dye, and,

{b).one or.more dextrins..

The protein-complexing dye is a dye which typically undergoes a change
in optical properties on formation of a protein-dye complex, this can be
a change in absorption spectra as occurs with Coomassie™ brilliant
blue dyes, bromocresol green, HABA, methyl orange, Biuret reagent,
Biuret reagent with Folin-Ciocalteu reagent (Lowry reagents); or a
change in emission spectra, as occurs for dyes which form a fluorescent
protein/dye complex, e.g. Coomassie Orange™, fluorescein, Alexofluor,

phycoerythrin, Texas Red™.



a change in absorption spectra a s occurs with
Coomassie(tm brilliant blue dyes, bronocresol green,
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with Folin-C ocalteu reagent {Lowy reagents); or a
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{(a) a protein-complexing dye,
(b) one or more dextrins, and,

(c} an acid with a pKa of 4 or less.

In the reagent, it is preferred that the dye is present at a concentration
in the range of from about 0.001% to about 0.1% (w/v), preferably from
about _0.005% to 0.05 % (w/v). In use the reagent may be diluted,

typically the ratio of reagent to diluent, e.g. protein-containing solution,
will be in the range of from about 1:1 to about 1:60. For detection of
protein in solutions containing 25 pg/ml or less protein, a 1:1 volume
ratio of reagent to protein-containing solution could be used. For
solutions with a higher protein concentration, e.g. 0.lmg/ml to
2mg/ml, a 1:60 volume ratio of reagent to protein-containing solution

would be appropriate.

Useful acids have a pKa in the range of O to 4, preferably 3 or less so
that the reagent has a pH of -1 to 1; more preferably the acid will have
a pKa in the range of from about 1 to about 3, so that the reagent has a

pH of O to 1. Many useful acids are identified in the Bradford patent
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/fgreferred that the ratio of poI ybasi ¢ to nonobasic
aC|d is in the range of fromabout 2:1 to about 3:1.
In the reagent, a polybasic/ nonobasic acid mxture is
generald \apr @seatmatiige of polybasic and monobasic acid, in such

mixtures it is preferred that the ratio of polybasic to monobasic acid is
in the range of from about 2:1 to about 3:1. In the reagent, a
polybasic/monobasic acid mixture is generally present at a
concentration in the range of from about 1 to about 15% (v/v),

preferably of from about 2% to about 5% (v/v).. For use, the reagent

may be diluted to give a final concentration of the polybasic/monobasic

acid mixture in the range of from about 0.5 to about 15%.

A reagent according to the invention comprises one or more dextrins,
preferably selected from a linear dextrin (D), a cyclodexirin (CD}, a
cycloamylose (CA) and derivatives thereof. A preferred reagent
comprises one or more cyclodextrins. Suitable linear dextrins comprise
6 or more glucose units, preferably 10 or more glucose units, e.g. 15
glucose units; cyclodextrins will generally have 6 (a-CD), 7 (3-CD), or 8
(y-CD) glucose units; cycloamyloses will generally comprise 8 or more

glucose units. Suitable derivatives include heptakis 2,6-di-o-butyl -



concentration in the range of fromabout 1 to about
15% (v/v), preferably of from about 2% to about 5%
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final concentration of the polybasic /nonobasic acid
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Unl ess the context directs otherwise, the term

"dextrin" as used herein enconpasses dextrjns and
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dextrins at certain_concentrations wll

interfere with the certain dyes due to the surface-active properties of the
dextrin. The dextrins and their respective interfering concentrations for

different dyes can be easily determined by those skilled in the art.

may be optimised and where one or more dextrin is used, the ratio may
be adjusted to achieve the most effective conditions for detection and/or

quantification of a given protein or protein sample.

In reagents of the invention the dextrin(s) will generally be present at a
concentration in the range of from 0.01 to 200 mg/ml, preferably in the
range of from 0.5 to 50 mg/ml. Where mixtures of dextrins are used
these concentrations relate to the total dextrin concentration. Dilution
of the reagent may be adjusted such that the final concentration of
dextrin is optimised for a given protein and protein concentration.
When a detergent is present in the protein sample, the choice and

concentration of dextrin(s) may be optimised for a given detergent and a
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G‘g@ﬂ%h‘ﬁﬂy from 0.1% to about 10% (v/v), preferably from about 0.1% to

about 5% (v/v), more preferably from about 1% to about 5% (v/v).
A reagent of the invention may comprise a detergent.

The reagent can be provided in a multipart system, e.g. as one or more
aqueous components, which are combined to form a reagent of the
invention. If provided in two parts, one part may comprise the dye,
optionally acid and/or optionally alcohol, whilst the other may comprise
the dextrin(s). Each individual component has extended stability (for
about one year when kept refrigerated) and when mixed to form the
reagent, the reagent itself is stable for more than 6 months when kept
refrigerated at 4°C. A reagent according to the invention may be
generated by combining one or more dextrin{s) with commercially
available protein staining reagents, e.g. Bradford assay reagents or

other Coomassie protein staining reagents. Commercially available



One or nore al cohols may be included in the reagent,

sui t abl e al cohol s i nclude ethanol, nethanol and
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good water solubility that show little or no behavi our

as detergents. \Wen al cohol is present in the reagent,

the concentration is generally fromO.1%to about 10%
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reagents, nmethods and kits; in particular comrerci al

Gabloenmrsrde dPmdiosd) Dradyeteis Aesmoliatgad Kile }Nelly

can be adapted by inclusion of one or nore dextrins in
accordance with the invention. Exanples of such
BioReAd:i al |y available kits include the foll ow ng:

Pi erce: 23236 Coomassie Plus - The Better Bradford
AP 2RUEDY {nirde StantBepiigsg Protein Assay Kit 1

500-0202EDU Quick Start Bradford Protein Assay Kit 2
500-0203EDU Quick Start Bradford Protein Assay Kit 3
500-0204EDU Quick Start Bradford Protein Assay Kit 4
500-0006EDU Bio-Rad Protein Assay Dye Reagent Concentrate

Sigma Aldrich:
B6916 Bradford Reagent (Sigma)

27813 Coomassie® protein assay reagent BioChemika (Fluka)

Conventionally, detection and quantitation of protein using some
protein-complexing dyes is subject to very significant interference from
detergents; particularly adversely affected are the protein complexing
dyes Coomassie blue G-250, Coomassie Red G-250, Coomassie Orange,
Biuret reagent and Biuret reagent with Folin-Ciocalteu reagent. This
invention overcomes these difficulties. Without wishing to be bound by
theory, it is believed that the detergent forms a complex with the dextrin

and the affinity of the detergent for the dextrin is higher than the



23238 Coomassie Plus - The Better Bradford Assay

Reagent 23200 Coonmssie (Bradford) Protein Assay Kit
wQ@3n9a23B8onmassi e (Bradford) Dry Protein Assay RIEGB2002/050226

x 96 well 23596 Coonassie (Bradford) Dry Protein Assay

Plates 5 x 96 well BioRad: 500-020 I EDU Quick Start

Br adf ord Protel n Assay Kit 1 Hbo 0202EDU Qui ck Start

SFE ol Ao eRiRr dhe deoothaonEn A FbE Frbunt of a

Beadfiar dr Y ahettlirésspekiting, 5@1@ 866EBk: Bizor Rad trapped in a
Protein Assay Dye Reagent Concentrate Si gma Al drich:
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tein t. Bi m Kk Fl uk
%8 g‘?ﬂtﬁﬁgﬂi@s %ﬁgt%ggﬁllgg %%a%%é i ;Ja?i) on of protein

usi ng some protein-conpl exing dyes is subject to very
significant interference fron1dete%gents particularly
©
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these difficulties. t hout wi shing to be bound Dby

thagmyts of thes imantévedllomapretein detertieninfar gpvionment rich
and he affin
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%eﬂlﬁaﬁ@ﬁk&@ﬁis bPko eherady %ro%ﬁn@sdﬁ:‘@c@y stirhabli@o-organisms

amount of "a dextrin or a m xture of dextrins, the
dsinggéetergamt ich regbptiansn eagdermingreiellsr gealable extraction
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The invention further provides a method of detecting protein comprising
contacting a protein-containing sample with a solution comprising:

(a) a protein-complexing dye, and,

(b) one or more dextrins,

and detecting formation of a dye/protein complex.

For dyes that require strongly acidic conditions, the invention provides
a method of detecting protein comprising contacting a protein-
containing sample with a solution comprising :

(a) a protein-complexing dye,

(b} one or more dextrins, and,

(c) an acid with a pKa of 4 or less;

and detecting formation of a dye/protein complex.

Detecting the formation of dye/protein complex may comprise
quantifying the amount of dye/protein complex formed, so as to

determine the concentration of protein in the sample.



Conpared to currently avail able reagents for protein

detection, reagents of the invention can be used
weumeessiul | y when detergents are present in tPEI/GB2007/050226

protein-containing sanples. This is of great

significance as reagents of the invention allow

protein detection in an envi rbnnent rich in detergents

S K i o | bl d i P

B oot BEE BB oo T B TRMrEGH PRBHRR & Soolobt gBfnitying

Bir6tedn Ok gassimgusiongadehgr geanpleh conitainings pretan with a

comercially avail abl e extraction sol utions such as

BOPHIR COMPABINES| Lytic(tn). The invention further

pr oyi Y . ting protein conprising
co%ggﬁrﬁgefgggg&é?&n%g%f%i ning sanple with a solution

conpl bsieng: moay dexprialsi n- conpl exi ng dye, and, (b) one

or nore dextrins, and detectjng.formation of a

896/ FraREIANESHN/Broteig cPRIEX 1AMy re strongly

acidic conditions, the invention provides a nethod of
detecting protein conprising contacting a

Poot diyes ofial reqgirsanplseronglh ackbt uenvironargrt, silreg invention
(a) a protein-conpl exi ng d%(e, (b) one or nore )
tEQYidess 2 Jnathed) ob aendingnPaotiI@ 6PIPRFingesontacting a

R A i o e B BT, ey
c on[g? asgratuntoinplegirtiddyamount of dye/ protein

co ex fornmed, so as to determ ne the concentration
of (B 606ioF merertexdEmitle ada further enbodi ment the

[ n\rqutainogciar‘g ' dgiﬂ,@a HFhrH}dlegg- quantifying protein

co I'SI hg contacting a sanpl e containing protein with
and quantifying dye/protein complex formation.

The protein-containing sample can be a solution, or the protein-
containing sample can be provided on a support, such as a gel, sol,

chromatography plate, filter paper, nitrocellulose membrane or resin.

Accordingly, in an additional embodiment the invention further provides
a method of detecting protein comprising:
(a) providing a support comprising protein,
(b) contacting the protein with a solution comprising:
(i) a protein-complexing dye, and,
(ii}  one or more dextrin(s),

and detecting dye/protein complex formation.

For protein complexing dyes that require acidic conditions, the
invention provides a method of detecting protein comprising:

(a) providing a support comprising protein,

(b) contacting the protein with a solution comprising:

(i) a protein-complexing dye,



sol ution conprising: (a) a protein-conpl exing dye, (b)

one or nore dextrin(s), and quantifying dye /protein
weowphzss7f or mati on. For dyes that require a stPORGB007/050226

acidic environnent, the invention provides a nethod of

quantifying protein conprising contacting a sanple

containing protein with a solltion conprising;, (a) a

protei n-conpl exi ng dye, (b) one or nore dextrin(s),
and, (&) aﬁnéc‘?rdmﬂrFHiee&‘té‘P@éS)oﬁn&Lor | ess; and

quant !(ifii)[l ng dy& 4/ it %Bﬂkaceﬁﬁlcﬁxleggf mation. The

prot ei'n-contal ni ng sanple can be a solution, or the

pr oded rizoedt@ngidye / paotlie cwanples fprovatded on a support,
such as a gel, sol, chromatography plate, filter
paper, nitrocellul ose nmenbrane or resin. Accordingly,

ey ddi L , , , P _
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the protein with a soI%Fion conprisin [
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dextLy a&ing{ieh da‘?t;ﬁ%éi&g4di¥{3/18§£t Ehfl GOMIRXded by a reagent

formatron. prot'ein conplexing dyes that require
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etectin rotein I Si ng: i di
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described herein.

The support can be a gel, sol, chromatography plate, filter paper,
nitrocellulose membrane or resin. The support may comprise a
detergent. Using methods of the invention contacting can be performed
in the presence of a detergent. These methods are particularly suitable
for detecting protein in polyacrylamide gel, agarose gel or polymer
composite gel, for example when a protein sample has been separated

using an electric field, e.g. by electrophoresis.

The reagents and methods described herein for the detection and
quantitative determination of protein in gels, such as those produced
following separation using an eclectric field, e.g. by electrophoresis,
simplify conventional procedures so that washing procedures to remove
detergents such as SDS and excessive stain (background stain) are no

longer required.
Typically, the methods are carried out at room temperature.
In methods of the invention detecting formation of a dye protein

complex may comprise detecting a change in absorption or emission

spectra of the dye/protein complex. In some instances, a colour change



(b) contacting the protein with a solution conprising:

(i) a protein-conplexing dye, (ii) one or nore
wa@lzoorn2as(s), and, (iii) an acid with a pKa of BECDGB2007/050226

| ess; and detecting dye/ protein conplex fornmation.

Sui tabl e protein conpl exi ng dyes, dextrins and, if

required, acids for inclusionl3n the solution used in

nethg?s of th rnventlo are descrihed abov

The
SRBY AR P LT TR P OREES Unite CHORATHE éﬁ)ﬂ@ﬁet Blpe dyes
W'&ts 2850, Wcldlo8r Rt rles? nPly 1S det&ded b@s.lﬁrgot‘oﬂ%tlonal
a reagent according to the invention, which may be
dippﬁradu‘s,o stiwhmashe sdbuimeter, The eammp]eonapal;ole of measuring
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chromat ography plate, filter paper, ni trocel | ul ose

menbrane or resin. The support nay conprise a
dadretlgenthatUsindgrge bhddsngd in leebsomptinhi sqnccxtoatmalcfdrn@tion of a
can be perforned int resence of a deter

IO diFe GAPPICI aﬂw GGRc e PBr RIEKGERShe
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conposite gel, for Ie n a protein sanple has

v eseta it appasaimg; tma}elbectmeai for elpgtctmpinotbmetric analyses,
t hods descr.i bed

el ect rophaqr The r ents and
cér AT oY RS SR G G GAE e (AP lengtt Pange of from

73;@( ﬁF of protein in gels, such as those
produce foll ow ng separation using an electric field,

e.g. by electrophoresis sinplify conventi ona
rocedures to re

procedure at washin
o Bk oM oS HATTEDRE CEaron SRER e aE kG BliPn of
S5l Aye NHrhPEer JABUihgd-can be performed by measuring

emission, for example using a spectrofluorometer (luminescent

by measurmg

spectrometer), suitably with a wavelength range of 190nm to 800 nm.

Detecting the protein/dye complex may comprise quantifying the

amount of protein /dye complex present so as to determine the amount

that comprise measuring a change in absorptlon or emission spectra of
the dye/protein complex. Quantifying may comprise for example
measuring a colour change. As described absorbance can be measured
by a spectrophotometric method and change in absorbance over time
may be measured. Absorbance is generally measured at a wavelength in

the range of from about 400 to about 700 nm.

For Coomassie brilliant blue G-250, absorbance is measured at a
wavelength of about 595 nm, the absorbance maximum for this dye
when complexed to protein. When using Coomassie brilliant blue G-
250, protein can be detected by monitoring of the increase in

absorbance at 595 nm due to formation of the dye/protein complex.



Typically, the nethods are carried out at room
tenperature. In nmethods of the invention detecting

wo ooomazi3en of a dye protein conplex may conpriBEI/GB2007/050226
detecting a change in absorption or em ssion spectra
of the dye/ protein conplex. In sone instances, a
col our changenay be det ect ed; 4 or exanpl e when usi ng
Coonassie brilliant blue dyes such as G 250. Col our
changes may be detected using conventional apparatus,
Suc hdetermiael grotEiher coriemtexidon| etleapabkerisdince or emission
measuri ng absqrbance at a wavelen%fh in th? range

!
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alsorhanae shown &xanplIBxambiws.a spectrophotonmetric
net hod. Conventi onal apparatus nmay be used for
spectrophotonetric anal yses, such as a W/ VIS
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comeis. ofQaagd nfvhberaral saemies.se for exanpl e
nmeasuring a col our change. As descri bed absorbance can
be neasured by a spectrophotonetric nethod and change

i’I%eaQﬁ%HﬁgﬁefQ%ﬁ%rtf:)HRrides kits for detecting and/or quantifying

protein, the kits comprising one or more dextrin(s). Kits for detecting
and/or quantifying protein may comprise one or more dextrins and a
protein-complexing dye. Additionally, a kit may comprise one or more
acid(s) and/or alcohol(s) as described herein. A kit for detecting and/or
guantifying proteins in accordance with the invention may comprise a
reagent of the invention, which may be provided as a multipart system

wherein the components are mixed to form a reagent of the invention.

The invention further provides the use of one or more dextrin(s) to
enhance formation of a protein-binding dye/protein complex in the

presernce of a detergent.

Furthermore, the invention provides the use of one or more dextrins to
reduce interference of a detergent in formation of a protein-binding

dye/protein complex in the presence of a detergent.



may be neasured. Absorbance is generally neasured at a
wavel ength in the range of from about 400 to about 700
wopneo7fza37Coonmassi e brilliant blue G 250, absorbeErncs2003/050226

nmeasured at a wavel ength of about 595 nm the
absor bance maxi mum for this dye when conpl exed to
protein. Wen using Coonmassielbrilliant blue G 250,
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Figure 3: Detection of protein in polyacrylamide gel

The following samples were run on each gel:
Lane 1 Molecular weight standard, Mark 12™.
Lane 2 Beta-lactoglobulin 0.08 mg/ml

Lane 3 Beta-lactoglobulin 0.16 mg/ml

Lane 4 Beta-lactoglobulin 0.31 mg/ml

Lane 5 Beta-lactoglobulin 0.63 mg/ml

Lane 6 Beta-lactoglobulin 1.25 mg/ml

Lane 7 Beta-lactoglobulin 2.5 mg/ml

Lane 8 Empty

Lane 9 Beta-lactoglobulin 5 mg/ml

Lane 10 Empty

Lane 11 Beta-lactoglobulin 10 mg/ml

Lane 12 Molecular weight standard



reagent of the invention, which may be provided as a
mul tipart system wherein the conponents are mxed to
wo eoomiizs3reagent of the invention. The inventi oPCT/GBRIWR1050226

provi des the use of one or nore dextrin(s) to enhance
formation of a protein-binding@dye/ protein conplex in
the presence of a detergent. rthernore, the
[ tion_pr.ovi.des,the u f b
R RESREn SRR Lo ElR Phn TERATHLH Jondifon A, as
Rlcetgibedbir dix2en gieel. prokeidlsCRoR) phdtdgidishdd esenCE hour 45
of a detergent. The invention yet further provides the
gsEWESIneUbAtipDr & He staining solttians.t he opti cal
properties of a dye, such as a protein-conplexing dye,
in the presence of a detergent. List of Figures Figure
1: Standard curves for protein sanples w thout

Bot h nmet hods gi ve reasonabl e |i near response
for sanples free of detergent. The slope of the curve
and the correlation coefficient are conparable for
tdmipeé heds i ndicating the dextrins included in the
reagent do not interfere with protein-dye binding.
Figure 2 : Standard curves for protein sanples
iacl udi de { 25% CTAB). Only the reagent
i ESPM?%%8£W°§43?§§%“T' near response with the
sl opes and the correlation coefficient being

conparable to the slopes and correlation coefficient
flor 198 e ormpesie BeilbageMluer(@we0)3waspatddedi dAg ofthanol,

B PR L S0, oL U PP b e 20
shand@kd, tdVBe dré(td) components were dissolved, resulting in a

reagent comprising 0.01% (w/v) Coomassie Brilliant Blue G-250, 4.7%
ethanol (w/v) and 8.5% (w/v) phosphoric acid. To this solution different

dextrins were added as indicated in the specific examples.

Bradford Assay (Standard Method)

‘Five microlitres of saniple solutions containing from 0. 1mg/ml to 1:5
mg/ml protein and/or from 0.00% to 0.5% detergent were pipetted into
the wells of 96-well microtitre plates. To this was added 300 microlitres

of Bradford reagent. The absorbance was measured at 595 nm.

Reducing Detergent Interference

Five different detergents were used in the experiment, namely sodium
dodecylsulphate (SDS) (anionic), Cetyltrimethylammonium bromide
(CTAB) (cationic), TWEEN™-20 (non-ionic), TRITON™-X 100 (non-ionic)
and Brij-35 (non-ionic). Four different dextrins were used in the
experiment, namely dextrin-15 (D15), alpha-cyclodextrin (a-CD), beta-

cyclodextrin (B-CD) and gamma-cyclodextrin (y-CD), an equimass



Lane 2 Beta-lactoglobulin 0.08 ng/m Lane 3
Bet a-l act ogl obulin 0.16 ng/m Lane 4
w®@zioa42s3ct ogl obulin 0.31 ng/m Lane 5 PCT/GB2007/050226
Bet a- 1 act ogl obulin 0.63 ng/mM Lane 6
Bet a- | act ogl obul i n 1 25 ng/m Lane 7
Bet a- | act ogl obul i n ng/ m L4ne 8 Errpty Lane 9

BN ARy ey s S85ETRY. |l aitrn

siyehstangisale ®nuestedtaone dvesetdiss abstieidlon B, gel A was
stained with solution A as described in Exanple 3.
The gel s were phot ographed after 1 hour 45 mnutes

|
ia:[] repdaf?g{%: %ﬁg%f E h gsé%a;%lrt@n'l% ?@‘@r&?&%ﬁéﬁ%ﬁ s) or
Brait k4 qal c@haemt(r&laﬁojf t\‘!msvamhml dégriatshanol , 85g

phosphoric acid and 850y water. This sol ution was
m xed for 20 mnutes, to ensure all conponents were

90 AU O e AR SO Sl = et
(safiwpleand 8. 5% (W v) phosphoric acid. To this solution

different dextrins-were added. as-ihdicated in the
gitHterept dextri-ns—-\wel o -as—I At Re

speci fic exanpl es. B¥@iford Assay >ta Hod
Five mcrolitres of S(f]e@ﬂ‘i SO Eﬁ gﬂf ﬁ%ﬁ%ﬁ% f\f'g;rP MIX
0.1ng/m to 1.5

SDS (0.5% w/v) 0.326 0.007 | 0.013 | 0.089 | 0.038 | 0.047
CTAB (0.25% w/v) 0.785 0.024 | 0.003 | 0.067 | 0.015 | 0.020
TWEEN-20 (0.25% w/v) | 1.027 0.453 | 0.134 [ 0.077 | 0.344 | 0.041
TRITON-X 100 (0.10%

0.677 0.101{0.034 | 0.017 | 0.022 | 0.003
w/V)
Brij-35 (0.50% w/v) | 0.231 0.035 | 0.015 | 0.019 | 0.143 | 0.018

B) Bradford assay containing a total of 10mg/ml dextrin(s) of the

various dextrin(s).

Table of absorbance measured at 595 nm blanked against a water

sample.

No dextrin | D15 | a-CD | p-CD | y-CD | MIX
SDS {(0.5% w/v) 0.326 0.051 | 0.003 | 0.025 | 0.005 | 0.000
CTAB {0.25% w/v) | 0.785 0.184 | 0.026 | 0.029 | 0.164 | 0.008
TWEEN-20

1.027 0.8550.167 | 0.171 | 0.625 | 0.376
(0.25% w/v)
TRITON-X100

0.677 0.076 | 0.003 | 0.006 | 0.019 | 0.095
(0.10% w/v)
Brij-35 (0.50% w/v) | 0.231 0.046 | -0.02 | 0.001 | 0.007 | 0.026




nmg/m protein and/or fromO0.00%to 0.5% detergent were

pi petted into the wells of 96-well mcrotitre plates.
waoorh2s7avas added 300 microlitres of Bradf or dPeBEGH2I00/050226

The absorbance was neasured at 595 nm Reducing

Detergent Interference Five d'§ferent detergents were
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g VarsgUs /Gexerin(
3 ) ( alnst a water sanpl e.
Y. 37 6d
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0.947

Y052

d at

rd
0.032

9 TON X e edqoag@onst a watef sanplie. D) |Bradfg
assay containing varii@657conceft24t i 6n383f 0.040
WiVoanyl ose (CA).

0.003

Brij-35 (0.50% w/v) 0.231 0.098 | 0.003 | 0.033 | 0.040 | 0.002

D) Bradford assay containing various concentrations of cycloamylose
(CA).

Table of absorbance measured at 593 nm blanked against a water

sample.
No dextrin cA A

10 mg/ml | 1 mg/ml|
SDS (0.1% w/v) -0.063 -0.072 -0.023 |
CTAB (0.1% w/v) 0.412 -0.081 0.003
TWEEN-20 (0.1% w/v) 0.462 0.074 0.352
TRITON-X 100 (0.1% w/v) | 0.677 -0.024 0.410
Brij-35 (0.1% w/v) -0.024 -0.025 -0.011

The absorbance at 595nm provides an indication of the amount of the
blue form of the Coomassie G-250 dye. At a given concentration of a
high

background, due to the presence of the detergent, such that that the

particular detergent, a high absorbance value indicates

blue colour detected is not representative of the amount of protein-dye

complex present and thus is not representative of the protein



Tabl e of absorbance neasured at 595 nm bl anked agai nst
a water sanple. The absorbance at 595nm provi des an

wo pd7az37on of the amount of the bl ue form of PEEGB2007/050226

Coonassi e G 250 dye. At a given concentration of a
particul ar detergent, a high absorbance val ue
i ndi cat es hi gh background, dut?to the presence of the

det er gent h that that bl ue .col tect d IS
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various concentrations of dextrins and conbi nations

theresdf. Exanple 2 : Linearity OF Standard Curves In
Presence O Detergents A dilution series of two
di ffer ent proteins, bovine serum al bum n (BSA)

n%?e 2 I riH OTWARIrdCaeeE S TH Preddrie Of Detergents
Sl g 15506) vvas created in the concentration range

O 1 mg/m to 1.5 ng/m. CTAB was chosen a s detergent
nd.was added tq the protein s e
AR PGS ot OVoeBlTiRR PrRF Rt G iad spumafRumin (BSA
gpfefreé n@@zwge hy 84 agbeihd [rﬁﬁﬁ@ﬁé%l%%ﬂl@i ng&g BigdUI3806) was
extrin- 15 (D15), 0.25 ha- cyclodextrin
cae@Dy, ir0t126 coglahtiadica cgaag@@ektmghn(l BoODp mgdml. CTAB was
chosen as detergent and was added to the protein samples to a
concentration of 0.25% (w/v). Bradford assays were performed with
Bradford reagent containing 0.25 mg/ml dextrin-15 (D15), 0.25 mg/ml

alpha-cyclodextrin (a-CD), 0.25 mg/ml beta-cyclodextrin (3-CD} and

0.25 mg/ml gamma-cyclodextrin _(y-CD ), these were compared with

Bradford assay performed with Bradford reagent containing no dextrins.

Example 3: Detection of Protein in Polyacrylamide Gel

Preparation of Gel Staining Solutions

To 80 mg Coomassie Brilliant Blue (G-250) was added 50g ethanol, 80g
phosphoric acid and 850g water. The solution was mixed for 20 minutes
to ensure all components were dissolved - this was solution A.
Following this, solution B was made by adding 250 mg dextrin-15, 250
mg alpha-cyclodextrin (a-CD), 250 mg beta-cyclodextrin (3-CD) and 250
mg gamma-cyclodextrin (y-CD) to 100ml of solution A.



0.25 ng/mM gamma-cycl odextrin (g-CD ), these were
conpared wth Bradford assay perforned wth Bradford
WO ggeri37ront ai ni ng no dextrins. Exanple 3 : DECEGBR®MN050226
of Protein in Polyacrylam de Gel Preparation of Cel
St ai ni ng Sol utions To 80 ng Coomassie Brilliant Blue
(G 250) was added 5Qg et hanol20 80y phosphoric acid and
85Qg water. The solution was m xed for 20 mnutes to
ensure all conmponents were dissolved - this was
1k phi 8ok of the@hmpleSiand B¥tytion B was mde by
adding 250 ng dextrin- 15, 250 ng al pha-cycl odextrin
(a-CD), 250 ng beta-cyclodextrin (b-CD) and 250 ngy

anpm- cycl odextri - to,10 | ut.i on
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Eb&fePfin blacbacd DghabHl fa{hée,BbQ)S (D9, td-10 ﬁ-rﬁﬁ()’)ml. Thirty
S prepared in the concentration range 0.08 nu/ to
tlicnglitres dhthe pampleowas rdiduted widh semphécrpdisrasi Nutpege LDS

APl duBie OB PRSI PORCE o b ePlErts sbpaver, Prepared
fff'f{ete%egj[igfzcﬂft%é bf %ﬁcﬁfs_a@ﬁﬁ_fé wAINbEI¥ESte RN %éc')lg(;ﬂlupage 10%

each g Nupage 10% Bis-Tris, Invitrogen, NPO

Bin-Triss dnvitregeof NRE30E).k 12¢n mmieodleives apf wehghMark 12™
tandatd (lnvit , 677 | ded.in,the . .

RPCCT FaEh e TAvEshetanL O FAGRAT Sdbuy b in the
.M i ghandard NeP 2ufdRistaht! VOWMAg (PbOY) e 3eImin in

s subnerged in 25 m of solution B (a staining ]
sthntdaoh MESchutfensi Beléwviofg Ssisplonst gelowasi ssbmesged in 25 ml

R AR RN PR 8 s 55 i B souion
P IRSEYBLAIERETE Nedifafng 2 AL Srebaxedal odeXbllols: 2.5
-CD) and 2.5 /M gamma- cycl odextrin C&g- CD)). The

ohpémlgeexmas- subfRt Yed2im megytal miphasaialedonrin (a-CD), 2.5

%gg]c’rlnslt}équ—ggclodextrin (B-CD) and 2.5 mg/ml gamma-cyclodextrin (y-

CD)). The other gel was submerged in a staining solution consisting of
25 ml of solution A. After 1 hour 45 minutes incubation in the staining

solutions, the gels were photographed (Figure 3).



25 mM of solution A After 1 hour 45 m nutes
i ncubation in the staining solutions, the gels were
w@bovozaszaphed (Figure 3).22 CLAIMS: 1. AreageneCT/GB2007/050226

detection of protein conprising: (a) a

pr ot ei n-conpl exi ng dye, and, (b) one or nore dextrins.

2. A reagent according to claIn 1 conprising an acid

ﬁfa&ﬁ pKa of 4 or less. 3. A reagent according to

$ior claim2 wherein the dye is a Coonassie dye.

A reagent according claim3 wherein the dye is a

CoormSS| e brilliant blue dye. 5. A reagent according

tlo cl & magantidoeidettditoCobdpretiia duirhptisarg: bl ue dye is

GZ reagent. ac ordln to any preceding claim
|%pf%1%§8“?§e§}ré%éﬁ? %’fl a concentration in the

rangﬁoq{e 5{&@5@%&& 001%to about 0 .1% (Wv). 7. A

reagent according to any of claims 2 to 6 wherein the
acid has a pKa in the range of fromabout 1 to about

A reagent according .to_any of . clainms 2 to.
éwer eifhEARETHAGATEIng L nga@él1 %‘%lré‘&fﬁl%aél ﬁﬁés?{h%‘r pgrKa of 4
3ti1dsg @ phosphorous (phosphonic) acid, periodic acid,
selenlc acid, maleic acid, oxalic aC|d di chl or oacet i ¢
acid, and Nitrilotris (nethylene) trlphosphonlc aci d.

9 A t dj f cl to 8 wh
t?he a[ﬁe 3%§ge%ta%88{,r(im% to c?al}fn 9 0(1:* C a1m W%ereln %ﬁe c{]ye is a

Coomassie dye.

4, A reagent according claim 3 wherein the dye is a Coomassie

brilliant blue dye.

5. A reagent according to claim 4 wherein the Coomassie brilliant

blue dye is G-250.

o. A reagent according to any preceding claim wherein the dye is

present at a concentration in the range of from about 0.001% to about

0.1% (w/v).

7. A reagent according to any of claims 2 to 6 wherein the acid has a

pKa in the range of from about 1 to about 3.

8. A reagent according to any of claims 2 to 7 wherein the acid is a

acid selected from a phosphoric acid, a phosphorous (phosphonic) acid,
periodic acid, selenic acid, maleic acid, oxalic acid, dichloroacetic acid,

and Nitrilotris (methylene) triphosphonic acid.

9. A reagent according to any of claims 2 to 8 wherein the acid is a

monobasic acid.



nonobasi ¢ acid.23 10. A reagent according to any of
clains 2 to 9 wherein the acid is present at a
w@ooecer3rati on of from about 4% to about 20% (RE€WHEB2001/050226
A reagent according to any of clains 2 to 6 wherein
the acid is a mxture of a polybasic and a nonobasic
acid. 12. A reagent according2io claim1l wherein the
rati o of polybasic acid to nonobasic acid is in the
range of fromabout 2 :1 to about 3:1. 13. A reagent
or cl aj [ Wherej i.d i L
SRE ) A CLELTHAG o B9 0% ARMIEREID S IRAEL hf acia i

bregeabavh caftefitttion b friinl ARYSN/ARCALAUNQODH (RAY).
precedi ng clai mwherein the one or nore dextrin is

sel ected froma linear dextrin, cyclodextrin,

! OALL5E 0. LY AL K89 ot NPAERL 2 %P M EARERLe aci is o

accor di ng any preced’ iy erern

ARG ARt bkl Hsl b&sicnaﬁﬂ% frﬁﬁﬁﬂaaﬁc tae@in about 0.01 to
about 200ng/nl. 16. A reagent according to any

preceding clai mconprising a solubilising agent that

UL AR TRERS L ISHELEAPUBLELE, SRR of otvbasi
eRe 8H rﬂ_@ﬁ@béél@(dlﬂﬁ is18. the reRges fraacabdiing: t @o eimmm 3:1.
17 wherein the one or nore alcohol is selected from

et hanol , net hanol and propanol. 19. A reagent
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cio /rrpi rising a
V/V

14. A reagent according to any preceding claim wherein the one or
more dextrin is selected from a linear dextrin, cyclodextrin,

cycloamylose and derivatives thereof.

15. A reagent according to any preceding claim wherein the dextrin

concentration is in the range of from about 0.01 to about 200mg/ml.

16. A reagent according to any preceding claim comprising a

solubilising agent that reduces precipitation of the dye/protein complex.

17. A reagent according to any preceding claim comprising one or

more alcohol.

18. A reagent according to claim 17 wherein the one or more alcohol

is selected from ethanol, methanol and propanol.

19. A reagent according to claim 17 or 18 wherein the alcohol

concentration is from about 0.1% to about 10% v/v.



detergent. 2 1. A nethod of detecting protein
conprising contacting a proteincontaining sanple with
wW@2®oh2837Dn conprising: (a) a protein-conpl exi MOL/GB2007/050226

and (b) one or nore dextrins, and detecting fornmation

of a dye/protein conplex. 22. A nethod according to
claim2 1 wherein the solutiop4gconprises an acid with

a pKa of 4 or less. 23. A method according to claim 2

1 or claim22 wherein the solution conprises a reagent

ording.to any one.of clains 1 to 2Q, 24..A nmethod . .

cor cﬁ nge?‘%ergtnya%(?orgf% O oWVt P15 ef:]r?nfnn e‘tbom%1r181ng a
RicQbfddiricont ai ning sanple is a solution. 25. A nethod
according to any of clainms claim2 1 to 23 wherein the
protein-containing sanple is provided on a support.

. A pet had according to any.of clains 2 1 to 25 .
hler oifh g nied IGOE N el e fris g nidefing a protein-
AFABA i@ LhpRIMWEE AotRE6hI@Abrisheg:dye/ protein
conpl ex. 27. met hod according to any of clainms 2 1
to apeelein-apenplexing dyenpnidses detecting a col our

chapge. 28f Arrre(ghotdi according to any of clainms 21 to
27 P8 RT et er}flé r%Scbrrpri ses neasuring absorbance. 25

2thd Aet@ithod (aesffiohnd d 8yé) gidteRBcyhgilekn absorbance
is measured by a spectrophotonetric nethod. 30. A

nmet hod according to claim29 wherein absorbance is
asuTg dmethod according to claim 21 wherein the scolution comprises

an acid with a pKa of 4 or less.

23. A method according to claim 21 or claim 22 wherein the solution

comprises a reagent according to any one of claims 1 to 20.

24, A method according to any of claims 21 to 23 wherein the

protein-containing sample is a solution.

25. A method according to any of claims claim 21 to 23 wherein the

protein-containing sample is provided on a support.

26. A method according to any of claims 21 to 25 wherein detecting
comprises detecting a change in absorption or emission spectra of the

dye/protein complex.

27. A method according to any of claims 21 to 26 wherein detecting

comprises detecting a colour change.

28. A method according to any of claims 21 to 27 wherein detecting

comprises measuring absorbance.



at a wavelength in the range of from about 400 to

about 700 nm 3 1. A nethod according to claim 29
wobmrer337t he protei n-conpl exi ng dye i s CoomassPEI/GB2007/050226

brilliant blue G 250 and absorbance is neasured at a

wavel engt h of about 595 nm 32. A nethod according to

any of clains 2 1 to 3 1 wher2%n detecting conprises

epé:ﬁ]%a ! g%q{&lpg g%}%&ﬁ%&g% Lo Ghal mBance is measured

ABHRRBERD MR ridtFR m3thodt method of quantifying
protein conprising contacting a sanple containing

protein with a solution conprising (a) a
g’roteln comp l.exin

&t r ithEast éiin%ic g#g f9i cﬁamay@ V%}q;@g} ﬁ%ggﬁla@gge is measured

faQrdT%WQIbng?tﬁ infyHekesk 8E68H gk el % mb%ﬂuwfaﬁ)” Lo
the solution conprises an acid with a pKa of 4 or

|l ess. 36. A method according to claim34 or claim35

erei,n t lution co r{Ses ent ccor ng to
AL o i ieRbprcoting BHCSET R G 4BE g complexing
¥ ANCofin s BPillf4nt B30 @@%@éﬂd%@ﬁrbﬁﬁbegs measured at a
coOnpri ses measuring a change in absorption or em ssion
speetengtdf of Abody & otrei n conpl ex. 26 38. Anet hod
according to any of clains 34 to 37 wherein
quanti fying conprises nmeasuring a col our change. 39.

At hod 1360RkdbB8oidngh Shy Cdf""él%n%“?i Qo381 WIRERLR detecting
quantifying conprises neasurlng absor bance.

comprises quantifying.

33. A method according to claim 32 wherein quantifying is performed

by measuring absorbance over time.

34. A method of quantifying protein comprising contacting a sample
containing protein with a solution comprising

(a) a protein-complexing dye, and,

(b) one or more dextrin(s),

and quantifying dye/protein complex formation.

35. A method according to claim 34 wherein the solution comprises

an acid with a pKa of 4 or less.

36. A method according to claim 34 or claim 35 wherein the solution

comprises a reagent according to any one of claims 1 to 20.

37. A method according to any one of claims 34 to 36 wherein
quantifying comprises measuring a change in absorption or emission

spectra of the dye/protein complex.



40. A nethod according to claim39 wherein absorbance

is nmeasured by a spectrophotonetric nethod. 4 1. A
woretonezs3azcor di ng to cl ai m 40 wherei n absor bane€r/G82007/050226

nmeasured at a wavel ength in the range of from about

400 to about 700 nm 42. A nethod according to claim

39 or 40 wherein the proteincggpl exi ng dye is

Coomassie brilliant blue G 250 and absorbance is

P8as urethcihod agavetargth anfy ebdaimsdst hen374ghereimeqhadtifying

according to any of clains,26 to 33 or 37 to 42
SABHUSES RPN 5o & RAOUF CBANEST on measured i s

conpared with a standard val ue, standard set of

val ues, or standard curve. 44. Anmethod of detecting

Bot emnnm@hpdi@qmgdir(g}o pny\vofdilagma It pp &G whenmpini guagtifying
pr ot ei.n, contacrg the protein with a solution
EBﬁiﬁrl%‘?sh a(si"})mégﬁ W%eorrpl exing dye, and, (ii)

one or nore dextrin (s), and detecting dye/ protein

conplex formation. 45. A nethod according to claim44

wWoer eiAnmeibod chanardimg domidise Shwhereth whshrihapit isomepsured

r less nmet had ac ing to claimd44 or claim45
%}(&gpﬁc?ﬁgh%ﬁn[ﬂﬁ 35 IE‘Bﬁ:H?‘gses a reagent according to

any one of claims 1 to 20.27 47. A method according to
any one of clainms 44 to 46 wherein the support is a
ddl., fometbhdonatcrdiapiy ghhian et fillaremn plygerbance is measured

B AR S T 8 g b 700 .

42. A method according to claim 39 or 40 wherein the protein-
complexing dye is Coomassie brilliant blue G-250 and absorbance is

measured at a wavelength of about 595 nm.

43. A method according to any of claims 26 to 33 or 37 to 42 wherein
the absorbance or emission measured is compared with a standard

value, standard set of values, or standard curve.

44. A method of detecting protein comprising:
(a) providing a support comprising protein,
(b) contacting the protein with a solution comprising:
(i) a protein-complexing dye, and,
{ii) one or more dextrin(s),

and detecting dye/protein complex formation.

45. A method according to claim 44 wherein the solution comprises

an acid with a pKa of 4 or less

46. A method according to claim 44 or claim 45 wherein the solution

comprises a reagent according to any one of claims 1 to 20.



pol yacryl am de gel, agarose gel or polyner conposite
gel. 49. A nethod according to claim48 wherein the
w@e@verizThas been subjected to separation usi NRCEGB2007/050226
electric field, for exanple by el ectrophoresis. 50. A
nmet hod according to any of clains 44 to 49 wherein the
support conprises a detergent2751. A nmethod according
to any of clainms 44 to 50 wherein contacting is
performed in the presence of a detergent. 52. A nethod
aGCcor o R PR -OFdiflk atdmaré/loh@ of LMBRY QunidetPihdQin the
conpri ses detecting a“chan i n absorption or em ssion
spegiorh isfa geb slg’le/cﬂnrohmﬂmgcwpbji glatd3filtér metdeod nitrocellulose
according to any of clainms 44 to 52 wherein detecting
WI‘?QE YeiSti ng a col our change. 54. A nethod
according to any of clains 44 to 53 wherein detecting
conpri ses neasuring absorbance. 55. A nethod according
H&.cl A mrﬁmhuﬁeaebmnrcﬁbgortbanizém s4eadwrreth btha support is a
spiﬁgtr i c_nmet hod, 28 5? A net hod. accolrdl ng to
SF 2RLOPHERLET PODHRSE GPEPAI e
wavel ength in the range of from about 400 to about 700
nm 57. A nmethod according to claim54 wherein the
it eifnicetipidexicegrdiye ts daomassi whkmrc’:ilﬂ itlantphitain has been
G 250 and absorbance is neasured en th of
Hilh téas tRm SARATAROR; {UPEIE (Rte ? n%j‘? Yor example by

gm%ﬁy&r&@r otein, the kit conpri SI ng one or nore
dextrin
50. A method according to any of claims 44 to 49 wherein the support

comprises a detergent.

51. A method according to any of claims 44 to 50 wherein contacting

is performed in the presence of a detergent.

52. A method according to any of claims 44 to 51 wherein detecting
comprises detecting a change in absorption or emission spectra of the

dye/protein complex.

53. A method according to any of claims 44 to 52 wherein detecting

comprises detecting a colour change.

54. A method according to any of claims 44 to 53 wherein detecting

comprises measuring absorbance.

55. A method according to claim 54 wherein absorbance is measured

by a spectrophotometric method.



59. A kit for detecting and/or quantifying protein,

the kit conprising one or nore dextrin(s) and a
wererersszonpl exi ng dye. 60. A kit for detectiPQr/aBaoe0s0226

quantifying proteins, the kit conprising a reagent

according to any of clainms 1 to 20. 61. The use of one

or nore dextrin(s) to enhancexgormation of a

pr ot ei n-bi ndi ng dye/ protein conplex in the presence
o6.a demathed: acazdingdo wain S HE1gEihehsoghaRes % mepsured

reduce interference of a det [ [

siat BeeBiirng Ber e biRl 88300 B HBbLPI R ot

of a detergent.

57. A method according to claim 54 wherein the protein-complexing
dye is Coomassie brilliant blue G-250 and absorbance is measured at a

wavelength of about 595 nm.

58. A kit for detecting and/or quantifying protein, the kit comprising

one or more dextrin(s).

50. A kit for detecting and/or quantifying protein, the kit comprising

one or more dextrin(s) and a protein-complexing dye.

60. A kit for detecting and/or quantifying proteins, the kit comprising

a reagent according to any of claims 1 to 20.

61. The use of one or more dextrin(s) to enhance formation of a

protein-binding dye/protein complex in the presence of a detergent.

62. The use of one or more dextrins to reduce interference of a
detergent in formation of a protein-binding dye/protein complex in the

presence of a detergent.



