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IMMUNOASSAY REAGENTS AND METHODS OF 
USE THEREOF 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to the detection of 
antigens in a Sample using antibody reagents. 
0.003 2. Description of the Background 
0004. The evolving field of immunohistochemistry has 
led to simplified protocols with Shorter incubation times, and 
automation. The ability to Stain two or more antibodies on 
one tissue Section has evolved as well. A double or triple 
Stain assay would be much more practical for both patholo 
gist and histo-technologist, reducing error, reducing 
reagents, reducing amount of tissue needed, and most impor 
tant-time. Furthermore, this technology leads to a more 
practical method for a pathologist to make a diagnosis with 
antibodies that need to be Stained in unison as well as 
Situations where there is limit tissue. 

0005. In the past, double or triple stains were primarily 
performed in the research Setting. However, the prior double 
and triple Stained procedures required trained perSonnel, 
were technically difficult, time consuming, and in most 
cases, was not used on an automated immunostaining Sys 
tem. Therefore, the use of double or triple Staining tech 
niques is not often used in the clinical Setting. 
0006 Previously, a typical 3-step avidin-biotin horserad 
ish peroxidase (HRP) system was used for the first antibody 
Sequence, followed by an elution (denaturing) step, and then 
a Second antibody Sequence with an alkaline phosphatase 
(AP) system. This product a brown (DAB) and red (Fast 
Red) color precipitate for each antigen, thus producing a 
double Stain. If the tissue contained endogenous biotin, an 
avidin-biotin Step was required. A double Stain could require 
30 to 40 steps and a triple stain could take 40 to 50 steps, 
depending on the complexity of the assay. Most automated 
immunohistochemistry Stainers were not designed to do 
these complicated double Stain assays. It also required a 
highly trained technician to properly titer each antibody 
Sequence. 

0007. A biotin-free polymer detection kits for both HRP 
and AP detection System has been recently introduced 
(DakoCytomation; Zymed Laboratories). These kits elimi 
nate the avidin-biotin blocking StepS and require one Step for 
detection versus two. However, depending on the immun 
Ostainer and the number of washes required, these kits still 
require Significant technical expertise and IHC Staining 
programming are not design adequately for double Stains 
and especially triple Stains. Also, lack of Sensitivity with 
nuclear antigens have been reported with this kind of 
polymer kit. This new technology has been popular in the 
research arena, but has not been used much in clinical Setting 
because of these difficulties. 

0008. The use of antibody cocktails has been used in the 
clinical setting for a number of years. LCA, AE1/AE3, 
CMV, and most recently, CD15, Pan Melanoma (HMB45+ 
MART-1+Tyrosinase) and PIN-4 (P504S+HMWCK+p63) 
are Several cocktails that are being used on a routine basis in 
the clinical setting. Universal detection kits with both anti 
mouse and anti-rabbit have also been used since the late 
1980s. 
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0009 Double and triple stain technology using immuno 
histochemistry in formalin-fixed paraffin-embedded tissues 
has also been used for many years. Double Stains are 
accomplished by applying primary antibodies and detection 
in a Sequence of Steps to achieve multiple labeling on the 
Same tissue. Various methods for detection used include 
fluorescence, immunoperoxidase, immunogold and in Situ 
methods. 

0010. In view of the above, the disadvantages of the 
previous double Stain technology have become apparent. 
Illustrative of these disadvantages is the typical procedure of 
the previous technology to perform a double Stain immu 
noassay. For example, the Sample is treated with Hydrogen 
Peroxide for 5 minutes followed by two optional protein 
block (5 to 10 minutes) and Avidin-Biotin block (20 to 40 
minutes). Then, the primary antibody is applied for 30 to 60 
minutes, linked for 10 to 20 minutes, labeled with, e.g., HRP 
for 10 to 20 minutes, treated with DAB for 5 minutes, and 
then denatured for 5 minutes. Subsequently, the Second 
primary antibody is applied for 30 to 60 minutes, followed 
by an optional protein block for 5 to 10 minutes, linking for 
10 to 20 minutes, and then labeling the Second primary 
antibody, for example, with AP, for 10 to 20 minutes. The 
reactivity is detected by applying Fast Red for 10 to 20 
minutes followed by counterstaining (plus bluing) for 30 and 
60 Seconds and coverslipping, which requires a water-base 
mounting media. The total time for this double Stain proce 
dure is about 3 to 4 hours with a total of 11-15 manual steps; 
plus 12 to 14 washes (32 maximum steps). Further, for a 
triple stain one would add 5 more steps (40+ maximum 
Steps) and would take a total time of 4 to 5 hours. 
0011 Generally, diluting antibodies in a buffer and stor 
ing antibodies is known however, those dilutions typically 
were performed in phosphate buffered Saline or other iso 
tonic Solution and may also have Small quantities of bovine 
Serum albumin and in Some instances relatively Small 
amounts of detergents such as Triton X-100 or NP-40 
(Antibodies: A Laboratory Manual, Harlow and Lane, Cold 
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 
1988; and Current Protocols in Molecular Biology, Ausebel 
etal (eds.), John Wiley and Sons, Inc. N.Y., 2001). However, 
the combination of reagents in a primary antibody cocktail 
as described as the present invention was not described 
previously. Furthermore, it was not known that these cock 
tails would Stabilize the antibodies and permit the rapid and 
efficient Staining with two or more antibodies. 

SUMMARY OF THE INVENTION 

0012. Accordingly, the present invention provides 
reagents containing primary antibodies and a detection Sys 
tem, which accomplish these goals. Thus, the present inven 
tion provides a means to dramatically reduce the amount of 
StepS required and provides the ability to perform automated 
immunoassayS. 
0013 In one aspect of the present invention compositions 
comprising two or more antibodies mixed with various 
reagents are provided. 
0014. In another aspect of the present invention compo 
Sitions comprising reagents Suitable for the detection of the 
antibody containing reagents are provided. 
0015. In another aspect of the present invention, methods 
of detecting two or more antigens in a Single Sample using 
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the compositions of the invention are provided. In one 
embodiment, the method can be performed on an automated 
device capable of Staining and detecting the antigens in the 
Sample. 

0016. In an additional aspect of the present invention is a 
denaturing Solution that compensates for tissue pretreatment 
and methods of use in an antibody detection assay. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0.017. Unless otherwise defined, all technical and scien 
tific terms used herein have the same meaning as commonly 
understood by one of ordinary skill in the art. Although 
methods and materials similar or equivalent to those 
described herein can be used in the practice or testing of the 
present invention, Suitable methods and materials are 
described herein. All publications, patent applications, pat 
ents, and other references mentioned herein are incorporated 
by reference in their entirety. In case of conflict, the present 
Specification, including definitions, will control. In addition, 
the materials, methods, and examples are illustrative only 
and are not intended to be limiting. 
0.018 Reference is made to standard textbooks of 
molecular biology that contain definitions and methods and 
means for carrying out basic techniques, encompassed by 
the present invention. See, for example, Sambrook et al., 
Molecular Cloning: A Laboratory Manual, 3" Edition, Cold 
Spring Harbor Laboratory, Cold Spring Harbor, N.Y. (2001), 
Current Protocols in Molecular Biology, Ausebel et al (eds.), 
John Wiley and Sons, Inc., New York (2001), and the 
various references cited therein. 

0019 Primary Antibody Compositions 
0020. The present invention provides cocktailed primary 
antibodies, i.e., an antibody composition that are ready to 
use or concentrates). The advantages of providing Such 
cocktails include one half to one third of the total number 
primary Steps for performing a double Staining procedure, 
i.e., Staining with two antibodies, when using a primary 
cocktail of mouse and rabbit antibodies, the denaturing Step 
may be omitted; a triple Stain, i.e., Staining with three 
antibodies, can be accomplished with 8 to 10 steps verses 16 
to 24 Steps in prior procedures, i.e., 2 to 2/3 hours for the 
present invention versus 4 to 5 hours in prior procedures, 
both double and triple Staining procedures can be fully 
automated; it enables the reduction in the number of Slides 
to be processed; permits a higher level of quality control, for 
example, when the Stained Samples are viewed by a patholo 
gist. Overall the present invention also reduces total costs, 
which is a significant factor in processing Samples in the 
clinical Setting. 
0021. The present invention is applicable anywhere anti 
body Staining is conventional employed. For example, 
double, triple and quadruple Staining can be performed in 
Immunocytochemistry, Immunohistochemistry; Frozen Sec 
tions; Formalin-fixed paraffin embedded tissues; Cell Cul 
tures; Tissue or cell culture microarrays; Paraffin-embedded 
tissues (any fixation protocol); Cell Smears; Cell blocks; 
Cytospins; PAP Smear; Blood Smears; and Touch Preps. In 
certain embodiments, the Sample is attached to a Solid 
Support, for example, a glass slide, ELISA plate, culture 
dish, glass dish, plastic dish, glass well, or plastic well. 
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0022. The antibody compositions or cocktails of the 
present invention comprise two or more antibodies in double 
Staining procedures, and, for example, in triple Staining 
procedures the compositions would contain three antibodies, 
etc. The antibodies can are preferably different in that the 
antibodies react with different antigens and/or different 
isoforms or epitopes of a particular protein/antigen in a 
Single Sample. The antibodies can be monoclonal or poly 
clonal and can be obtained according to Standard antibody 
technology known in the art. The antibodies can be from any 
Species, Such as rat, horse, goat, rabbit, human, mouse, etc. 
In a preferred embodiment, the antibodies are from rabbit, 
goat, and/or mouse. In another preferred embodiment, the at 
least two of the antibodies in the composition are from 
different Sources or Species. In another preferred embodi 
ment, at least one of the antibodies in the primary antibody 
cocktails is a rabbit antibody, and more preferably a rabbit 
monoclonal antibody. For example, Rabbit monoclonals 
antibodies can be obtained from Lab Vision Corp; Fremont, 
Calif.) 
0023 The antibodies can be diluted in one or more of the 
buffer systems described herein, for example, at least 1:50 
and preferably from about 1:50 to 1:6000, including 1:100, 
1:150, 1:200, 1:250, 1:300, 1:350, 1:400, 1:450, 1:500, 
1:550, 1:600, 1:650, 1:700, 1:750, 1:800, 1:850, 1:900, 
1:1000, 1:1100, 1:1200, 1:1300, 1:1400, 1:1500, 1:1600, 
1:1700, 1:1800, 1:1900, 1:2000, 1:2100, 1:2200, 1:23.00, 
1:2400, 1:2500, 1:2600, 1:2700, 1:2800, 1:2900, 1:3000, 
1:3100, 1:3200, 1:3300, 1:34.00, 1:3500, 1:3600, 1:3700, 
1:4000, 1:4100, 1:4200, 1:43.00, 1:4400, 1:4500, 1:4600, 
1:4700, 1:4800, 1:4900, 1:5000, 1:5100, 1:5200, 1:5300, 
1:54.00, 1:5500, 1:5600, 1:5700, 1:5800, 1:5900 and all 
ranges and values therebetween. 

0024. According to the invention, the two or more anti 
bodies are prepared in a composition comprising a buffer 
System that Stabilizes the antibodies and facilitates a faster 
detection after the antibodies have bound to the antigen. 

0025. In one embodiment, the composition of the two or 
more antibodies contains, in one embodiment, Sodium phos 
phate monobasic, monohydrate; potassium phosphate diba 
Sic, trihydrate; PolyoxyethyleneSorbitan monolaurate 
(Tween(R 20), bovine serum albumin (BSA), sodium azide, 
and water and wherein the pH is about from 5.5 to 6.5 and 
preferably 6.0. In a preferred embodiment, this composition 
contains approximately 1.5 to 3.0 g/l Sodium phosphate 
monobasic, monohydrate, 0.5 to 0.6 g/l potassium phosphate 
dibasic, trihydrate, 0.5 to 1.5 ml/l Polyoxyethylenesorbitan 
monolaurate (Tween(E) 20) 50 to 100 ml/l of 5% bovine 
serum albumin (BSA), 0.5 to 1.5 g/l sodium azide, 0.005 g/l, 
and the remainder water. In a more preferred embodiment, 
this composition contains approximately 2.4 g/l Sodium 
phosphate monobasic, monohydrate, 0.56 g/l potassium 
phosphate dibasic, trihydrate; 1 ml/l Polyoxyethylenesorbi 
tan monolaurate (Tween(R) 20), 100 ml/l of 5% bovine serum 
albumin (BSA), 0.9 g/l sodium azide, and the remainder 
water. In one embodiment, bromthymol blue may be added 
to these compositions in an amount of from 0.0001 to 0.001 
g/l, and preferably 0.005 g/l. 

0026. In second embodiment, the composition contains 
PBS, sodium azide, Polyoxyethylenesorbitan monolaurate 
(Tween(R 20), BSA and the remainder water, and where the 
pH is from about 7.0 to about 6.5 and preferably about 7.3. 
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In a preferred embodiment, this composition contains 40 to 
60 ml/l 10x PBS, 0.75 to 1.25 g/l sodium azide, 0.1 to 0.3 
ml/l Polyoxyethylenesorbitan monolaurate (Tween(R 20), 45 
to 65 g/l BSA, and the remainder water. In a further 
preferred embodiment, this composition contains 50 ml/l 
10x PBS, 0.9 g/l sodium azide, 0.2 ml/l Polyoxyethylene 
Sorbitan monolaurate (Tween(R) 20), 55 gl/l BSA, and the 
remainder water. 

0027. In a third embodiment, the composition contains 
Tris-HCl, Sodium azide, BSA, hydrochloric acid and the 
remainder water at a pH of from about 5.7 to about 6.5 and 
preferably about 6.2. In a preferred embodiment, this com 
position contains 3.0 to 4.0 g/l Tris-HCl, 0.75 to 1.2 g/1 
sodium azide, 7.5 to 12.5 g/l BSA, 0.2 to 0.3 ml/l 25% 
hydrochloric acid, and the remainder water. In a further 
preferred embodiment, this composition contains 3.5 g/l 
Tris-HCl, 0.9 g/l sodium azide, 10 g/l BSA, 0.25 ml/l 25% 
hydrochloric acid, and the remainder water. 
0028. In a fourth embodiment, the composition contains 
1 part of Solution A and 1 part of solution B where solution 
A contains PBS, preservative (ProclinTM 950), Polyoxyeth 
ylenesorbitan monolaurate (Tween(R 20), purified casein, 
Prionex (purified Type Agelatin), and water and solution B 
contains Sodium phosphate monobasic, monohydrate; potas 
sium phosphate dibasic, trihydrate; Polyoxyethylenesorbitan 
monolaurate (Tween(R 20), bovine serum albumin (BSA), 
Sodium azide, and water and wherein the pH is about 5.75 
to 6.25 and preferably a pH of 6.0. In a preferred embodi 
ment of this composition, Solution A contains 75 to 125 ml/l 
10x PBS, 2.5 ml/l preservative (ProclinTM 950), 0.25 to 0.75 
ml/l of 50% Polyoxyethylenesorbitan monolaurate (Tween(R) 
20), 2.5 to 7 g/l purified casein, 2.0 to 3.0 ml/l Prionex 
(purified Type Agelatin), and water; and solution B contains 
2.0 to 3.0 g/l Sodium phosphate monobasic, monohydrate; 
0.5 to 0.6 g/l potassium phosphate dibasic, trihydrate, 0.75 
to 1.25 ml/l Polyoxyethylenesorbitan monolaurate 
(Tween(RD20), 75 to 125 ml/l of 2.5 to 7.5% bovine serum 
albumin (BSA), 0.7 to 1.1 g/l sodium azide, and the remain 
der water. In a further preferred embodiment of this com 
position solution A contains 100 ml/l 10 x PBS, 2.5 ml/l 
preservative (Proclin"M 950), 0.5 ml/l of 50% Polyoxyeth 
ylenesorbitan monolaurate (Tween(R) 20), 5 g/l purified 
casein, 2.5 ml/l Prionex (purified Type Agelatin), and water; 
and Solution B contains approximately 2.4 g/1 sodium 
phosphate monobasic, monohydrate, 0.56 g/l potassium 
phosphate dibasic, trihydrate; 1 ml/l Polyoxyethylenesorbi 
tan monolaurate (Tween(R) 20), 100 ml/l of 5% bovine serum 
albumin (BSA), 0.9 g/l sodium azide, and the remainder 
water. In a further preferred embodiment, solution B also 
contains 0.0001 to 0.001 g/l bromthymol blue, preferably 
0.005 g/l brom thymol blue. 
0029) In a fifth embodiment, the compositions of primary 
antibodies comprises Sodium phosphate monobasic, mono 
hydrate; potassium phosphate dibasic, trihydrate; Polyoxy 
ethylenesorbitan monolaurate (Tween(E) 20), bovine serum 
albumin (BSA), sodium azide, and water and wherein the 
pH is about from 5.5 to 6.5 and preferably 6.0 and from 40 
to 60% glycerol, preferably 50% glycerol. In a preferred 
embodiment, this composition contains approximately 1.5 to 
3.0 g/l Sodium phosphate monobasic, monohydrate, 0.5 to 
0.6 g/l potassium phosphate dibasic, trihydrate, 0.5 to 1.5 
ml/l Polyoxyethylenesorbitan monolaurate (Tween(R 20), 50 
to 100 ml/l of 5% bovine serum albumin (BSA), 0.5 to 1.5 
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g/l Sodium azide, 0.005 g/l, and the remainder water. In a 
more preferred embodiment, this composition contains 
approximately 2.4 g/l Sodium phosphate monobasic, mono 
hydrate, 0.56 g/l potassium phosphate dibasic, trihydrate; 1 
ml/l Polyoxyethylenesorbitan monolaurate (Tween(R 20), 
100 ml/l of 5% bovine serum albumin (BSA), 0.9 g/l sodium 
azide, and the remainder water. In one embodiment, bro 
mthymol blue may be added to these compositions in an 
amount of from 0.0001 to 0.001 g/l, and preferably 0.005 g/l. 
Non-limiting Examples of primary antibodies and antibody 
combinations useful in the present invention include those 
listed in below (AP=Alkaline phosphtase, HRP=Horserad 
ish Peroxidase, Ms+Mouse): T-cell and apoptosis marker 
(CD3 PS1); Caspase-3 (Polyclonal)); B-cell vs T-cell 
marker (CD20 L26); CD3 (Rabbit monoclonal) SPI 1); 
B-cell vs T-cell marker (CD20 L26); CD3 (PS1); Blood 
Vessels and cell proliferation (CD31 JC/70A); Ki-67 (Rab 
bit monoclonal) SP6); Dermatopathology Marker (CD34 
QBEnd/10): Factor XIII Subunit a (polyclonal)); Colon can 
cer verses breast or lung cancer (CDX2 ICDX2-88); CK7 
K72.7); G.I vs Lung or breast (CK7 K72.7); CK20 
Ks20.8); Kappa/Lambda (Kappa KDB-1); Lambda (poly 
clonal)); Cell proliferation and Apoptosis marker (Ki-67 
MIB-1); Caspase-3 (polyclonal)); Cell proliferation and 
Apoptosis marker (M30 (CM224A); i-67 (rabbit mono 
clonal) SP6); Screening Marker (LCAPD7/26/16]+2B11; 
S-100 (polyclonal)); Screening Marker (LCAPD7/26/16+ 
2B11); S100 (Polyclonal); CK8/185D3) B-cell and cell 
proliferation (CD20 L26); Ki-67 (rabbit monoclonal)SP6); 
Pan Melanoma; Tyrosinase T311):S-100 (rabbit poly 
clonal); MART-1 M2-7C10+M2-9E3) or A103); Invasive 
breast cancer (p63BC4A4); CK5XM26); CK8/185D3); 
PIN Cocktail-2 (p63 BC4A4):P504S (rabbit monoclonal) 
P504S); PIN Cocktail-4 (p63 BC4A4); HMW CKDE 
SQ); P504S (rabbit monoclonal)); Mesothelioma marker 
(CK5/6CK5/6.007); Calretinin(rabbit monoclonal) (SP13) 
); Breast cancer prognostic marker (Estrogen receptor 
6F11); Ki-67 (rabbit monoclonal)); Breast cancer prognos 

tic marker (Estrogen receptor (rabbit monoclonal)SP1); 
Ki-67 MIB-1); Prognostic breast cancer marker (CK5 
XM26); CK17 Ks17.E3); CK8/185D3); Liver cancer 
marker (CD10 56C3); Prostate Specific Antigen (PSA) 
(polyclonal); Hepatic Specific Antigen (HSA) IOCH1E5); 
Pan Neuroendocrine; Chromogranin ALK2H10+PHE5); 
Synaptophysin (Rabbit Monoclonal) SP11); Adenocarci 
noma vs Squamous Cell Carcinoma (HMWCKDE-SQ) or 
34BE12); LMWCK (CK8/18) 5D3); B-cell and Apopto 
sis Marker (CD20 L26); Caspase-3 (polyclonal)); T-cell and 
cell proliferation marker (CD3PS1); Ki-67 (Rabbit Mono 
clonal)SP6); Chronic Lymphocytic Leukemia (CD5 (rab 
bit monoclonal) SP9); PAX-5BC/24); and T-cell Marker 
(CD41F6); CD8 (polyclonal)) 
0030) Further non-limiting examples of antibody cock 
tails (compositions) are listed in the table below (M=mouse; 
R=rabbit): 

0031) LCA (M)+S100 (R) 
0032) LCA (M)+S100 (R)+CK8/18 (M) or Pan 
Cytokeratin (Triple stain) 

0033 Kappa (M) and Lambda (R) 
0034) L26 (M) B-cell-i-CD3 (R) T cell (Lymphoma) 
0035) L26 (M)+Ki-67 (R) 
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0036) 
0037) 
0038 
0039) 
0040 
0041) 
0.042 
0043) 
0044) 
0045 
0046) 
0047 

CD3 (M)+Ki67 (R) 
Ki-67 (M)+Caspase-3 (R) 
HMWCK (M)+LMWCK (M) 
CK7 (M)+CK20 (M) 
CK7 (M)+CDX-2 (M) 
ER (M)+Ki-67 (R) 
P504S (R)+HMWCK+p63 (M) (PIN) 
CK5+p63+CK8/18 (Breast cancer) 
CK5/6 (M)+Calretinin (R) 
MART-1+Tyrosinase--S100 (R) (Melanoma) 
CD34 (M)+Factor XIIIa (R) 
Apoptotic/CK18 (M)+Ki-67 (R) 

0.048 CD31 (M)+Ki-67 (R) 
0049) CD10+HSA+PSA (Liver cancer and metasta 
sis) (Triple Stain) 

0050 PAX-5+CD 5 (leukemia) 
0051 CK/5+CK17+CK8/18 
0.052 CK5/6+Calretinin 
0.053 ER+Ki-67 
0054) CDX2+CK7 

0.055 Secondary Antibody Compositions 
0056. The use of secondary antibodies to detect the 
binding between a primary antibody and an antigen are 
known (Antibodies: A Laboratory Manual, Harlow and 
Lane, Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, N.Y., 1988; and Current Protocols in Molecular 
Biology, Ausebel et al (eds.), John Wiley and Sons, Inc. 
N.Y., 2001). However, in the present invention the formu 
lation of a composition of a Secondary antibody composition 
capable of detecting two different antibodies at the same 
time was not known. 

0057 Accordingly, one embodiment of the present inven 
tion is to provide a Secondary antibody composition coupled 
with a biotin-free polymer conjugated to an enzyme or other 
detectable moiety capable of being detected using various 
chromogens and/or other detectable moieties. Conjugating 
detectable moieties or enzyme Systems to Secondary anti 
bodies is known (Antibodies: A Laboratory Manual, Harlow 
and Lane, Cold Spring Harbor Laboratory Press, Cold 
Spring Harbor, N.Y., 1988; and Current Protocols in 
Molecular Biology, Ausebel et al (eds.), John Wiley and 
Sons, Inc. N.Y., 2001). 
0.058. The secondary antibodies are raised to react with 
the primary antibody based on the Species origin of the 
primary antibody, e.g., if the primary antibody is a mouse 
antibody then the secondary antibody would be, for 
example, a rabbit anti-mouse antibody. In the present inven 
tion, the two or more Secondary antibodies to visualize the 
binding between the two or more primary antibodies and the 
two or more antigens may be from the same Source Species 
or from different species. However, the two or more sec 
ondary antibodies are preferably coupled to a detectable 
moiety such as horseradish peroxidase (HRP) and alkaline 
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phosphatase (ALP or AP) and in a particularly preferred 
embodiment; at least a first Secondary antibody contains a 
detectable moiety that is different from the detectable moiety 
on a Second Secondary antibody. In one aspect of the present 
invention, the detectable moiety is poly-HRP or a poly-ALP 
and is described in Shi et al ((1999) Appl. Immuno & Mol. 
Morph. 7(3):201-208). 
0059. In accordance with the present invention, the sec 
ondary antibody composition described above, e.g., contain 
ing two or more Secondary antibodies Specific for the 
primary antibody composition, is contained in a buffer 
system suitable to stabilize the HRP and the AP moieties 
coupled to the Secondary antibodies. In one aspect of this 
embodiment, the buffer system is a Tris buffer system, which 
may also contain a preservative that prevents microbial 
growth and does not result in any appreciable degradation of 
the detectable moieties. In one embodiment, the preservative 
is Proclin(E). 

0060. In another embodiment, the buffer system com 
prises a solution of Tris buffer at a pH of from 7.3 to 7.9, 
Polyoxyethylenesorbitan monolaurate (Tween(R 20) and 
goat Serum. In a preferred embodiment, the Secondary 
antibody composition comprises 0.8 to 1.2M Tris buffer, pH 
from 7.3 to 7.9 with 0.025 to 0.075% Polyoxyethylenesor 
bitan monolaurate (Tween(R) 20) and 2.5 to 3.5% goat serum; 
and more preferably the Secondary antibody composition 
comprises 0.1M Tris buffer, pH 7.6 with 0.05% Polyoxy 
ethylenesorbitan monolaurate (Tween(R 20) and 3% goat 
serum. In an alternative embodiment, the above composition 
may also contain tris-buffered saline (TBS) in amounts from 
30 to 37 ml of 10x TBS/1, preferably 34 ml 10x TBS/1. 
0061. In a preferred embodiment, a conjugated goat anti 
mouse poly-alkaline phosphatase (ALP) and a conjugated 
goat anti-rabbit poly-horseradish peroxidase (HRP) are used 
as Secondary antibodies and react with both heavy and light 
chains on mouse and rabbit IgG The ALP- and HRP 
polymerization provides a significant increase in Staining 
sensitivity when compared to other conventional ALP- or 
HRP-conjugated secondary antibodies. Avidin-biotin block 
ing procedures are not necessary when using the conjugated 
secondary antibodies. Obviously then, the primary antibody 
cocktail will contain a rabbit and a mouse antibody. 
0062. In one embodiment of the present invention, chro 
mogens are used to detect the antibody-antigen complex. 
Chromogens have improved dramatically over the last 5 
years. In the past, Several chromogens required a water 
Soluble mounting media and/or faded over time. The new 
generation of chromogens are permanent and do not fade. 
They come in several different colors. It is now easy to 
achieve four different chromogens on a Single Section. For 
example, chromogens useful in HRP Systems include, DAB 
(which appears brown), AEC (which appears brick red), and 
Bajoran Purple (which appears lavender to dark purple). For 
example, chromogens useful for Alkaline Phosphostase Sys 
tem include Fast Red (which appears pink to fuchsia), and 
Ferangi Blue (which appear royal blue). 
0063 Bajoran Purple is a permanent chromogen and is 
compatible with Streptavidin horseradish peroxdase. Bajo 
ran Purple is not soluble in alcohol or xylene and can be 
coverslipped just like DAB. When in the presence of a 
peroxidase enzyme, Bajoran produces lavender-purple Stain. 
0.064 3.3' Diaminobenzidine (DAB) is a widely used 
chromogen for immunohistochemical Staining and immu 
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noblotting. When in the presence of peroxidase enzyme, 
DAB produces a brown precipitate that is insoluble in 
alcohol and xylene. In a preferred embodiment, DAB is used 
with an enhanced to add contrast and increase Staining 
intensity, such as for example DABENHANCER (BIO 
CARE Medical). 
0065 Fast Red is a widely used chromogen for immu 
nohistochemical Staining. When in the presence of alkaline 
phosphatase (AP) enzyme, Vulcan Fast Red produces a 
bright fuchsin-red precipitate that is insoluble in organic 
Solvents and can be coverslipped with a permanent mount 
ing media. When using an alkaline phosphatase System, tris 
buffer (pH 7.6) rather than PBS should be used as a rinsing 
buffer. 

0.066 When in the presence of alkaline phosphatase (AP) 
enzyme, Ferangi Blue produces a bright royal blue precipi 
tate that is insoluble in organic Solvents-and can be cov 
erSlipped with a permanent mounting media. When using an 
alkaline phosphatase system, tris buffer (pH 7.6) rather than 
PBS should be used as a rinsing buffer. 
0067. In preferred embodiments, counterstains are used 
to visualize the Staining patterns of the antibody-antigen 
complex. Non-limiting examples of those counterstains 
include Hematoxylin, Nuclear Fast Red, Methyl Green, and 
Methyl Blue. 
0068. In a set of preferred embodiments, cocktails of 
primary antibodies diluted in various buffers (referred to 
below as 1-5 corresponding to the first to fifth embodiments 
of the primary antibody cocktails above, combined with 
various chromogens are described below: 
0069 Methods of Performing an Immunoassay 
0070 To perform an immunoassay using the composi 
tions of the present invention, a Sample can be first contacted 
with a primary antibody composition, i.e., containing two or 
more primary antibodies and Subsequently with a cocktailed 
detection reagent, i.e., containing two or more Secondary 
antibodies coupled to detectable moieties. In a preferred 
embodiment of this method, the detectable moieties are at 
least AP and HRP, more preferably poly (AP) and poly 
(HRP). The antibody staining method of the present inven 
tion is different from prior Staining protocols used previ 
ously because prior to the present invention performing 
Staining of a Sample with two or more antibodies required 
the application of the first primary antibody followed by 
detection of this antibody, a Subsequent denaturing Step to 
prepare the sample to receive a Second primary antibody, 
then applying a Second primary antibody followed by detec 
tion of this antibody, etc. 
0071. In a further embodiment of the antibody staining 
method of the present invention, a Second composition of 
primary antibody, either containing a single primary anti 
body or a cocktail of 2 or more antibodies is added to the 
Same Sample following the detection of the first composition 
of cocktailed primary antibodies. Subsequently, the Second 
composition of primary antibodies is detected using the 
detection reagents, Secondary antibodies and detectable moi 
eties as described herein. 

0.072 In further embodiments of performing a double 
Stain (or an immunoassay with two different antibodies) 
using the antibody compositions and the detection reagents 
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of the present invention the following protocol can be 
employed, Washing StepS are employed between the various 
StepS as is typically performed in an immunoassay. In Some 
instances it may be preferable to pretreat the Sample with a 
peroxide to facilitate antigen retrieval and/or enzyme diges 
tion, however, as is appreciated by one of skill in the art 
Some retrieval Solutions block peroxidase and therefore the 
peroxide treatment would not be performed. In addition, in 
Some instances recognized by the skilled artisan, it may be 
helpful to perform a protein-blocking Step to minimize 
non-specific binding of the antibodies to the Sample. If the 
protein blocking Step is used it is typically conduced for 
about 10 minutes. 

0073. The primary antibody cocktail is applied to the 
sample to be assayed, typically from about 30 to about 60 
minutes after which time a secondary-HRP-ALP Polymer 
cocktail is applied for about 20 to about 30 minutes. To 
Visualize the antibody-antigen complexes a first chromogen, 
e.g., DAB is applied for about 5 minutes followed by 
applying a Second chromogen, e.g., fast red for about 10 
minutes. In preferred embodiments of the present invention, 
the Sample is then counterStained, e.g., with progressive 
hematoxylin, for approximately 30 Seconds to about one 
minute to facilitate better Visualization of the Stained anti 
gen. The Sample, if on a slide can then be covered with a 
coverslip to preserve the Stained Sample. Thus, this proce 
dure can be performed in approximately 2 to 2/3 hours 
requiring only about 5 to 7 StepS and 6 to 8 wash StepS. 
0074) To perform a triple stain (or an immunoassay with 
three different antibodies) using the antibody compositions 
and the detection reagents of the present invention the 
following protocol can be employed, Washing Steps are 
employed between the various Steps as is typically per 
formed in an immunoassay. In Some instances it may be 
preferable to pretreat the Sample with a peroxide to facilitate 
antigen retrieval and/or enzyme digestion, however, as is 
appreciated by one of skill in the art Some retrieval Solutions 
block peroxidase and therefore the peroxide treatment would 
not be performed. In addition, in Some instances recognized 
by the skilled artisan, it may be helpful to perform a 
protein-blocking Step to minimize non-specific binding of 
the antibodies to the Sample. If the protein blocking Step is 
used it is typically conduced for about 10 minutes. 
0075. The primary antibody cocktail is applied to the 
sample to be assayed, typically from about 30 to about 60 
minutes after which time a secondary-HRP-ALP Polymer 
cocktail is applied for about 20 to about 30 minutes. To 
Visualize the antibody-antigen complexes a first chromogen, 
e.g., DAB is applied for about 5 minutes followed by 
applying a Second chromogen, e.g., fast red for about 10 
minutes. Then the Sample is denatured using the appropriate 
denaturing Solution for approximately 2 to 10 minutes (in 
Some embodiments, the use of a graded dilution of the 
denaturing Solution may be employed for about 5 minutes). 
A third primary antibody is applied to the Sample for about 
30 minutes and then a goat anti-mouse or rabbit HRP or AP 
Polymer is applied for about 20 to 30 minutes. A chromogen 
is applied, which is purple or blue, for 5 minutes. In 
preferred embodiments of the present invention, the Sample 
is then counterstained, e.g., with progressive hematoxylin, 
for approximately 30 Seconds to about one minute to facili 
tate better Visualization of the Stained antigen. The Sample, 
if on a slide can then be covered with a coverslip to preserve 
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the Stained Sample. Thus, this procedure can be performed in 
approximately 2% to 3 hours requiring only about 9 to 11 
StepS and 9 to 1 1 wash Steps. 

0.076. In a similar manner as described above, immunoas 
Says using four, five, Six, etc. antibodies may be employed 
to visual various antigens in a given Sample. When perform 
ing the above protocols using an alkaline phosphatase detec 
tion system, it is preferable to use a TBS wash buffer rather 
than a PBS-based wash buffers. In a similar manner, when 
performing the immunoassay according to the invention, the 
Sample pretreatment must be taken into consideration. In 
preferred embodiments, the two or more antibodies should 
require the Same Sample pretreatment, for example, pretreat 
ments. Such as none, digestion, and antigen retrieval (e.g., 
using low and high pH Solutions). In Some embodiments, no 
pretreatment procedure can be used for the first antibody 
composition (e.g., containing two or more antibodies) and 
then an antigen retrieval procedure can be used for the 
denaturing Step and then the third antibody or Second 
antibody composition. In Some embodiments, antigen 
retrieval can be used before or after enzyme digestion. If 
using digestion after antigen retrieval, pepsin or trypsin is 
preferably used for 30 seconds; or a highly diluted trypsin 
can be used for 5 minutes at room temperature on automated 
Stainers. 

0077. In further preferred embodiments of the invention, 
a denaturing Step is employed when two Sequential antibod 
ies and detection Systems are used. The denaturing Step 
destroys (elution) the IHC steps of the protein block, pri 
mary antibody, Secondary antibody, and label from the first 
antibody Sequence. This denaturing Step facilitates clean 
Staining, i.e., preventing/minimizing the Second antibody 
Sequence from croSS-reacting with the first antibody 
Sequence. Depending on the pretreatment that is employed 
(none, digestion, or antigen retrieval), the time and/or con 
centration of the denaturing Solution should vary. In the past, 
this procedure was not fully understood. This caused incon 
Sistent Staining and inaccurate Staining. Typically in the past, 
laboratories used 0.5 to 1% HCL in water or 70% alcohol for 
5 minutes. 

0078. A preferred denaturing solution comprises 1 part of 
solution A to 3 parts of solution B is also provided. Solution 
A contains 1.1 to 1.3% hydrochloric acid, 0.020 to 0.030% 
preservative (ProclinTM 300), and the balance water. Solu 
tion B contains 0.1 to 0.3% Polyoxyethylenesorbitan mono 
laurate (Tween(R 20), about 0.2 to 0.3% preservative (Pro 
clin 300) and the balance water. In a preferred embodiment, 
solution A contains 1.2% hydrochloric acid, 0.025% preser 
vative (ProclinTM 300), and the balance water; and solution 
B contains about 0.2% Polyoxyethylenesorbitan monolau 
rate (Tween(R) 20), about 0.25% preservative (Proclin 300) 
and the balance water. A preferred blocking reagent contains 
10%. 10x PBS, 0.25% preservative (Proclin 950), 0.01% 
50% solution of Polyoxyethylenesorbitan monolaurate 
(Tween(R 20), 50 grams purified casein, 0.25% Prionex 
(purified type A gelatin), and the balance water. In one 
embodiment of antibody staining with at least two antibod 
ies, the process entails contacting the Sample with a first 
antibody, and Subsequent Secondary antibody and detection 
reagents, e.g., chromogens, adding the denaturing Solution 
to the Sample, and then contacting the Sample with a Second 
antibody with Subsequent Secondary antibody and detection 
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reagents. The Staining patterns can then be visualized. This 
process may be repeated to Visualize, 3, 4, 5, etc. total 
antibodies on Single Sample. 
0079 Automated Applications 
0080. The unique formulations and ease of use of the 
antibody cocktail and/or detection reagents and/or other 
regents useful for the immunoassay facilitate performing the 
immunoassay in one or more automated devices designed to 
detect antibody Staining patterns in a Sample. In particular, 
the compositions of the present invention enable automation 
of double, triple, quadruple, etc. antibody detections that 
were difficult and in Some instances even impossible with 
reagents known previously. 

0081. In another embodiment of the invention, the 
method described herein can be applied in the immuno 
analysis of tissue microarrayS. TiSSue microarrays are 
known in the art and typically contain anywhere from 50 to 
500 tissueS on a Single slide. The advantage of the present 
invention in the immuno-analysis of the tissue arrays is that 
the assay can be performed on numerous Slides, e.g., 36 to 
60 Slides, on an automated Staining apparatus and perform 
double, triple, quadruple, etc. Stains on each slide. Another 
advantage of being able to perform Such multiple Stains on 
a given slide is cost Since the tissue microarray Slides 
typically cost up to S500. 
0082 In one embodiment, a low temperature antigen 
retrieval protocol can be performed. The low temperature 
antigen retrieval protocol involves preparing the tissue 
Sample to the Substrate, e.g., glass slide prior to Staining. The 
low temperature method produced Superior morphology as 
well as help Secures precious tissues to the Substrate. Thus, 
in this embodiment, the Sample is treated, prior to Staining, 
at a temperature from 65 C. to 80° C. and preferably about 
75 C. Typically the sample is treated overnight. In a 
particularly preferred embodiment, the Sample is treated 
with a device according to the description in U.S. Pat. No. 
6,580,056, the entire contents of which are incorporated 
herein by reference. 
0083. Examples of such automated devices useful 
according to the present invention include, but are not 
limited to, BioGenex 16000TM (Biogenex), Dako 
Autostainer (DakoCytomation) NemesisTM (BIOCARE), 
and those from Ventana Medical Systems (Capillary gap 
stainer, NexES and Benchmark). 
0084. For example, an automated double staining proce 
dure using one of the above, e.g., Dako autostainer, is as 
follows. The sample is can be optionally blocked in hydro 
gen peroxide for 5 minutes, the Sample is treated in a Biocare 
Decloaker for HIER, background blocking can be attained 
by adding Background Sniper (Biocare Medical) for 7 
minutes and then blown off. A double stain primary antibody 
cocktail is added to the sample for 30 to 45 minutes and then 
rinsed; a Secondary antibody composition is added for 25 
minutes and then rinsed. DAB Chromogen for 5 minutes, 
rinse and Fast Red chromogen for 10 minutes. The sample 
is then ready for visualization and analysis. 

0085) Kits 
0086 The present invention also provides kits for immu 
noassaying a Sample containing the antibody cocktail and/or 
detection reagents and/or other regents useful for the immu 
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noassay. In a preferred embodiment, the kit also comes with 
instructions to use the immunoassay reagents. 

EXAMPLES 

Example 1 

0087 Adouble stain protocol for PIN-4 cocktail (P504S+ 
HMW CK+p63) 
0088 1. After the sample is mounted on the slide, it is 
deparaffinized down to water 
0089 2. The antigens are heat retrieved in Reveal or 
BORG DECLOAKER (Biocare Medical) using a steamer 
for 60 minutes, or alternatively in a Digital Decloaking 
Chamber (Biocare Medical) for 30 seconds to 5 minutes. 
0090 3. A Protein Block in 4 drops (approx. 150 ul.) 
using of BACKGROUND SNIPER (Biocare Medical) is 
applied to the Sample for 5-10 minutes. The Sample is 
washed well. 

0091) 4. The primary antibody PIN-4 Cocktail is applied 
for 30 to 60 minutes. 

0092 5. The sample is washed in two changes of 1 x 
Immunocare TBS (Biocare Medical) for 2 minutes each. 
0093. 6. Four drops of Goat anti-Mouse (ALP) and Goat 
anti-Rabbit (HRP) cocktail is added. Incubate for 30 minutes 
Drain Slides. 

0094) 7. Wash in two changes of 1x Immunocare TBS 
wash Buffer (Biocare Medical) for two minutes each. Drain 
Slides. 

0.095 8. Prepare DAB Chromogen Substrate by adding 1 
drop of DAB Chromogen to 1.0 ml of Substrate Buffer and 
mix well. Apply four drops of the DAB Chromogen Sub 
Strate to the Sample and develop for 2-3 minutes at room 
temperature. (DAB Sparkle (Biocare Medical) may be used 
for enhancement.) 
0.096 9. The sample is washed in deionized water. Check 
Specimen under microScope. If it is under-developed DAB 
Chromogen Substrate can be reapplied for another 2 min 
utes. Rinse in deionized water. 

0097 10. Wash in two changes of 1x Immunocare TBS 
wash Buffer (Biocare Medical) for two minutes each. Drain 
Slides. 

0.098 11. Apply 4 drops of Vulcan Fast Red TM Chro 
mogen Substrate (Biocare Medical) for 5-10 minutes. Rinse 
in deionized water. Place Specimen under microScope and 
check for light Staining. Only if the Stain is too light, apply 
Vulcan Fast RedTM (Biocare Medical) for another 5 minutes 
and rinse again in deionized water. 
0099 12. Add 4 drops of Cat Hematoxylin (Biocare 
Medical) for 30-60 seconds. Wash in tap water. 
0100 13. Blue nuclei in 1x PBS wash buffer for 1 minute. 
Drain slides. 

0101. 14. Wash in tap water and rinse in deionized water. 
0102) 15. Dehydrate in 3 changes of 100% alcohol and 
clear in 3 changes of Xylene. 
0103) 16. Mount and coverslip. 
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Example 2 

0105. Applying CK5+P63 with a Secondary Polymer 
HRP/DAB 

0106 1. Deparaffinize down to water 
0107 2. Heat retrieve in Decloaking Chamber (Biocare 
Medical) for 2-5 minutes. 
0108) 3. Come back with a rinse in 1X IMMUNOCARE 
TBS (Biocare Medical) wash buffer. 
0109 4. Protein block for 10 minutes with BACK 
GROUNDSNIPER (Biocare Medical). 
0110 Drain protein blocker. 
0111) 3. Dilute CK5 1:200 and p63 1:500 in Van Gogh 
Yellow (Biocare Medical). Incubate for 30 minutes. 
0112 4. Wash in two changes of 1x TBS wash buffer for 
2 minutes each. Drain Slides. 

0113) 5. Apply 4 drops of Goat-anti-Mouse-HRP (Poly 
mer) and incubate for 25 minutes. Wash in 2 changes of 1x 
TBS wash buffer for 2 minutes each. Drain slides 

0114 6. Prepare Cardassain DAB Chromogen Substrate 
(Biocare Medical): Add 1 drop of DAB Chromogen A and 
B solutions to 1.0 ml of Substrate Buffer. Mix Well. Apply 
four drops of the DAB Chromogen Substrate. Develop for 
2-5 minutes at room temperature. 
0115 9. Wash in deionized water. Check specimen under 
microscope (manual method only). If it is under-developed 
you can re-apply DAB Chromogen Substrate for another 2-4 
minutes. Rinse in deionized water 

0116 6. Dip section into 0.5% HCL in 70% alcohol 2 to 
5 minutes. Rinse well with TBS wash buffer. 

0117 Applying CK8/18 with a Polymer Second Anti 
body with a ALP/FAST Red Kit 
0118 1. Dilute CK8/18 1:100 Van Gogh Yellow (Biocare 
Medical). Incubate for 30 minutes. 
0119 2. Wash in two changes of 1x Immunocare TBS 
(Biocare Medical) for 2 minutes each. 
0120 3. Apply four drops of Goat anti-Mouse-ALP 
(Polymer). Incubate for 20 minutes. 
0121 4. Wash in two changes of 1x Immunocare TBS 
(Biocare Medical) wash Buffer for two minutes each. Drain 
Slide. 

0.122 5. Apply 4 drops of Vulcan Fast Red Chromogen 
Subststrate (Biocare Medical) for 10 minutes. Rinse in 
deionized water. Place Specimen under microScope and 
check for light Staining (manual method only). If the stain is 
too light, apply Vulcan Fast Red Substrate for another 5 
minutes and rinse again in deionized water. 
0123 6. Add 4 drops of CAT Hematoxylin for 30-60 
Seconds. Wash in tap water. 

0124 7. Blue nuclei in 1x PBS wash buffer for 1 minute. 
Drain slides. 

0.125 8. Wash in tap water and rinse in deionized water. 
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0.126 9. Dehydrate in 3 changes of 100% alcohol and 
clear in 3 changes of Xylene. 
0127 10. Mount and coverslip. 

Example 3 

0128 Tissue Preparation. 
0129. All tissues were formalin-fixed paraffin-embedded 
and sectioned at 4 microns. Section were dried at 37 C. for 
30 minutes and then dried at 60° C. for 30 minutes. Sections 
were immediately taken out of the Oven and deparaffinized 
in Slide Brite, (BIOCARE) and then hydrated through a 
grades Series of alcohol. All tissues were placed in a 3% 
hydrogen peroxide bulk Solution for 5 minutes to quench 
endogenous peroxidase activity. The following tissues were 
used for double and triple Stains: tonsil, colon cancer, liver 
cancer, breast cancer, dermatofibroma, mesothelioma and 
melanoma. 

0130 Reagents and Equipment 
0131) Antigen retrieval was performed using Reveal 
(RV) (pH 6.0) and BORG Decloaker (BD) (pH, 9.5) in a 
Decloaking Chamber (pressure cooker) for 30 Seconds at 
125° C. and 20 p.s. i. (BIOCARE Medical). For microarray 
tissues, antigen retrieval was performed overnight at 75 C. 
and placed in RV or Nuclear Decloaker (pH 9.5) (BIOCARE 
Medical). Antibody cocktails are listed in Table 1. All 
antibodies were diluted for optimum titer, followed by 
biotin-free polymer detection kits and reagents (Table 2). 
TBS wash buffer was used on the following automated 
stainers: AutoStainer (Dako), i6000 BioGenex, Nemesis 
(BIOCARE Medical). 
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TABLE 1-continued 

Antibody Cocktail Host Clone 

L26 Mouse L26 
CD3 Rabbit Polyclonal 
Kappa Mouse KDB-1 
Lambda Rabbit Polyclonal 
CKS Mouse XM26 
P63 Mouse BC4A4 
CK8/18 Mouse SD3 
CKS Mouse XM26 
CK17 Mouse Ks 17.E3 
CK8/18 Mouse SD3 
HMW CK Mouse DE-SO 
p63 Mouse BC4A4 
PSO4S Rabbit PSO4S 
MART1 Mouse M2-7C10 - M2-9E3 
Tyrosinase Mouse T311 
S1OO Rabbit Polyclonal 
Ki-67 Mouse DVB-1 
Caspase-3 Rabbit Polyclonal 
CK5/6 Mouse CK576.007 
Calretinin Rabbit SP19 
CD10 Mouse 56C6 (HSA) 
PSA Rabbit Polyclonal 
HSA Mouse OCH1ES 

Antibody cocktails were obtained from Biocare Medical 

0132) 

TABLE 2 

Name Kit or secondary reagents 

Double Stain Detection Goat anti-mouse alkaline phosphatase (AP) 
Kit #1 Goat anti-rabbit horseradish peroxidase (HRP) 
Double Stain Detection Goat anti-mouse HRP 
Kit #2 Goat anti-rabbit AP 

TABLE 1. MACH 2 TM Mouse-HRP Goat anti-mouse (HRP 
MACH 2 TM Mouse-AP Goat anti-mouse (AP) 

Antibody Cocktail Host Clone MACH 2 TM Rabbit-HRP Goat anti-rabbit (HRP) 
MACH 2 TM Rabbit-AP Goat anti-rabbit (AP) 

ApoptoticCK18 Mouse BC/M30 
Ki-67 Rabbit SP91 Double stains kits, reagents and chromogens were obtained from Biocare 
CD34 Mouse Biocare Medical 
Factor XIIIa Rabbit Polyclonal 

0133) 

TABLE 3 

Antibody Cocktail Pretreatment Detection Chromogens 

Apoptotic/CK18 + Ki-67 
CD34 - Factor XIIIa 

L26 - CD3 

Kappa + Lambda 
CK5 + CK17 + CK8/18 
CK5 + p63 + CK8/18 

HMW CK+ pé3 + P504S 
MART-1 + Tyrosinase + S100 
Ki-67 + Caspase-3 
CK576 + Calretinin 
CD10 - PSA - HSA 

LCA + S100 + CK8/18 

BORG Decloaker TM DS Kit #1 DAB and Fast Red 

Trypsin DS Kit #2 DAB and Fast Red 
Reveal DS Kit #1 DAB and Fast Red 

Reveal DS Kit #2 DAB and Fast Red 

Reveal DS Kit #2 DAB and Fast Red 

Reveal DS kit #2 + MACH DAB and Fast Red 
2-HRP 

BORG Decloaker DS Kit #2 DAB and Fast Red 

Reveal DS Kit #2 DAB and Fast Red 

BORG Decloaker DS Kit #2 DAB and Fast Red 

Reveal DS Kit #2 DAB and Fast Red 

Reveal DS Kit #2 + M2 B. Purple and Fast Red 
Mouse-HRP DAB 

Reveal DS Kit #2 + M2 DAB and Fast Red 

Rabbit-HRP Bajoran Purple 

*Double stains kits, reagents, antibodies, and chromogens were obtained from Biocare Medical 
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0134 All of the above reagents were tested on tissues 
mounted on Slides and exhibited good double and triple 
Staining patterns. 

0135). Obviously, numerous modifications and variations 
of the present invention are possible in light of the above 
teachings. It is therefore to be understood that within the 
Scope of the appended claims, the invention may be prac 
ticed otherwise than as Specifically described herein. 

1. A composition comprising at least two antibodies and 
a buffer Selected from the group consisting of 

a. 1.5 to 3.0 g/l Sodium phosphate monobasic, monohy 
drate, 0.5 to 0.6 g/l potassium phosphate dibasic, tri 
hydrate, 0.5 to 1.5 ml/l polyoxyethylenesorbitan mono 
laurate, 50 to 100 ml/l of 5% bovine serum albumin, 0.5 
to 1.5 g/l sodium azide, 0.005 g/l, and water and which 
is at a pH of from about 5.5 to about 6.5; 

b. 40 to 60 ml/l 10x PBS, 0.75 to 1.25 g/l sodium azide, 
0.1 to 0.3 ml/l polyoxyethylenesorbitan monolaurate, 
45 to 65 g/l bovine serum albumin, and water and 
which is at a pH of about 7.0 to about 6.5; 

c. 3.0 to 4.0 g/l Tris-hydrochloride, 0.75 to 1.2 g/l sodium 
azide, 7.5 to 12.5 g/l bovine serum albumin, 0.2 to 0.3 
ml/l 25% hydrochloric acid, and water and which is at 
a pH of about 5.7 to about 6.5; 

d. one part of a first solution comprising 75 to 125 ml/110 
x PBS, 2.5 ml/l preservative, 0.25 to 0.75 ml/l of 50% 
polyoxyethyleneSorbitan monolaurate, 2.5 to 7 g/l puri 
fied casein, 2.0 to 3.0 ml/l purified Type Agelatin, and 
water, and a Second Solution comprising 2.0 to 3.0 g/l 
Sodium phosphate monobasic, monohydrate, 0.5 to 0.6 
g/l potassium phosphate dibasic, trihydrate, 0.75 to 
1.25 ml/l polyoxyethylenesorbitan monolaurate, 75 to 
125 ml/l of 2.5 to 7.5% bovine serum albumin, 0.7 to 
1.1 g/l Sodium azide, and water, and which is at a pH 
of about 5.75 to about 6.25; and 

e. 1.5 to 3.0 g/l Sodium phosphate monobasic, monohy 
drate, 0.5 to 0.6 g/l potassium phosphate dibasic, tri 
hydrate, 0.5 to 1.5 ml/l polyoxyethylenesorbitan mono 
laurate, 50 to 100 ml/l of 5% bovine serum albumin, 0.5 
to 1.5 g/l sodium azide, 0.005 g/l, 40 to 60% glycerol, 
and water, and which is at a pH is about 5.5 to about 
6.5. 

2. The composition of claim 1, wherein the buffer is a. 
3. The composition of claim 2, wherein the buffer com 

prises 2.4 g/1 Sodium phosphate monobasic, monohydrate; 
0.56 g/l potassium phosphate dibasic, trihydrate; 1 ml/l 
polyoxyethylenesorbitan monolaurate, 100 m/1 of 5% 
bovine Serum albumin, 0.9 g/l Sodium azide, and water and 
which is at a pH of about 6.0. 

4. The composition of claim 1, wherein the buffer is b. 
5. The composition of claim 4, wherein the buffer com 

prises 50 ml/l 10x PBS, 0.9 g/l sodium azide, 0.2 ml/l 
polyoxyethyleneSorbitan monolaurate, 55 g/l bovine Serum 
albumin, and water, and which is at a pH of about 7.3. 

6. The composition of claim 1, wherein the buffer is c. 
7. The composition of claim 6, wherein the buffer com 

prises 3.5 g/l Tris-HCl, 0.9 g/l sodium azide, 10 g/l bovine 
serum albumin, 0.25 ml/l 25% hydrochloric acid, and water, 
and which is at a pH of about 6.2. 

8. The composition of claim 1, wherein the buffer is d. 

Aug. 25, 2005 

9. The composition of claim 8, which is at a pH of about 
6.0, and wherein the first solution comprises 100 ml/l 10 x 
PBS, 2.5 ml/l preservative, 0.5 ml/l of 50% polyoxyethyl 
eneSorbitan monolaurate, 5 g/l purified casein, 2.5 ml/l 
purified Type Agelatin, and water, and the Second Solution 
comprises 2.4 g/l Sodium phosphate monobasic, monohy 
drate, 0.56 g/l potassium phosphate dibasic, trihydrate; 1 m/l 
polyoxyethylenesorbitan monolaurate, 100 ml/l of 5% 
bovine Serum albumin, 0.9 g/l Sodium azide, and water. 

10. The composition of claim 1, wherein the buffer is e. 
11. The composition of claim 10, wherein the buffer 

comprises 2.4 g/l Sodium phosphate monobasic, monohy 
drate, 0.56 g/l potassium phosphate dibasic, trihydrate, 1 
ml/l polyoxyethylenesorbitan monolaurate, 100 ml/l of 5% 
bovine serum albumin, 0.9 g/l sodium azide, 50% glycerol, 
and water, wherein the pH is about 6.0. 

12. The composition of claim 1, wherein at least one 
antibody is from a different Species than at least a Second 
antibody. 

13. The composition of claim 1, wherein at least one 
antibody is a rabbit antibody. 

14. The composition of claim 1, wherein the at least one 
rabbit antibody is a rabbit monoclonal antibody. 

15. A method of detecting at least two antigens in a 
Sample, comprising contacting the Sample with the compo 
Sition of claim 1; and detecting the formation of at least two 
antigen-antibody complexes formed on the Sample. 

16. The method of claim 15, wherein the sample is 
attached to a Solid Support. 

17. The method of claim 16, wherein the solid support is 
a glass Slide, glass dish, plastic dish, glass well, or plastic 
well. 

18. The method of claim 16, which further comprises 
prior to contacting the Sample, treating the Sample-at a 
temperature of from 65 to 80 C. for a time sufficient to 
adhere the Sample to the Solid Support. 

19. The method of claim 16, wherein the temperature is 
about 75 C. 

20. The method of claim 15, wherein the method is 
conducted on an automated Staining device. 

21. The method of claim 15, wherein at least one antibody 
is a rabbit antibody. 

22. The method of claim 21, wherein the at least one 
rabbit antibody is a rabbit monoclonal antibody. 

23. The method of claim 15, wherein detecting the for 
mation of at least two antigen-antibody complexes com 
prises contacting the Sample with a Second composition, 
which comprises at least two antibodies, which specifically 
bind to the at least two antibodies in the composition 
wherein at least one antibody in the Second composition is 
coupled to a poly (horseradish peroxidase) and at least a 
Second antibody in the Second composition is coupled to a 
poly (alkaline phosphatase) and wherein the Second com 
position comprises 0.8 to 1.2M Tris-hydrochloride, pH from 
7.3 to 7.9, 0.025 to 0.075% polyoxyethylenesorbitan mono 
laurate and 2.5 to 3.5% goat Serum; and visualizing at least 
two antigen-antibody complexes on the Sample. 

24. The method of claim 23, wherein the second compo 
sition further comprises from 3.0 to 3.7 ml/l tris-buffered 
Saline. 

25. The method of claim 23, wherein the second compo 
sition further comprises from 3.4 ml/l tris-buffered saline. 
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26. The method of claim 23, wherein the second compo 
sition comprises 0.1M Tris-hydrochloride, pH 7.6, 0.05% 
polyoxyethyleneSorbitan monolaurate, and 3% goat Serum. 

27. The method of claim 23, wherein visualizing at least 
two antigen-antibody complexes on the Sample comprising 
adding at least one chromgen to the Sample. 

28. A kit comprising the antibody composition of claim 1 
and one or more reagents to detect an antibody-antigen 
complex. 

29. The kit of claim 28, wherein the buffer is a and 
comprises 2.4 g/l Sodium phosphate monobasic, monohy 
drate, 0.56 g/l potassium phosphate dibasic, trihydrate, 1 
ml/l polyoxyethylenesorbitan monolaurate, 100 ml/l of 5% 
bovine Serum albumin, 0.9 g/l Sodium azide, and water and 
which is at a pH of about 6.0. 

30. The kit of claim 28, wherein the buffer is b and 
comprises 50 ml/l 10x PBS, 0.9 g/l sodium azide, 0.2 ml/l 
polyoxyethyleneSorbitan monolaurate, 55 g/l bovine Serum 
albumin, and water, and which is at a pH of about 7.3. 

31. The kit of claim 28, wherein the buffer is c and 
comprises 3.5 g/l Tris-HCl, 0.9 g/l sodium azide, 10 g/l 
bovine serum albumin, 0.25 ml/l 25% hydrochloric acid, and 
water, and which is at a pH of about 6.2. 

32. The kit of claim 28, wherein the buffer is d and which 
is at a pH of about 6.0, and wherein the first solution 
comprises 100 ml/110x PBS, 2.5 ml/l preservative, 0.5 ml/l 
of 50% polyoxyethylenesorbitan monolaurate, 5 g/l purified 
casein, 2.5 ml/l purified Type Agelatin, and water; and the 
second solution comprises 2.4 g/l sodium phosphate 
monobasic, monohydrate, 0.56 g/l potassium phosphate 
dibasic, trihydrate; 1 ml/l polyoxyethyleneSorbitan mono 
laurate, 100 ml/l of 5% bovine serum albumin, 0.9 g/1 
Sodium azide, and water. 

33. The kit of claim 28, wherein the buffer is e and 
comprises 2.4 g/l Sodium phosphate monobasic, monohy 
drate, 0.56 g/l potassium phosphate dibasic, trihydrate, 1 
ml/l polyoxyethylenesorbitan monolaurate, 100 ml/l of 5% 
bovine serum albumin, 0.9 g/l sodium azide, 50% glycerol, 
and water, wherein the pH is about 6.0. 

34. The kit of claim 28, wherein at least one antibody is 
a rabbit antibody. 

35. The kit of claim 34, wherein the at least one rabbit 
antibody is a rabbit monoclonal antibody. 

36. The kit of claim 28, which further comprises a second 
composition comprising at least two antibodies wherein at 
least one antibody is coupled to a poly (horseradish peroxi 
dase) and at least a second antibody is coupled to a poly 
(alkaline phosphatase) and a buffer comprising 0.8 to 1.2 M 
Tris-hydrochloride, pH from 7.3 to 7.9, 0.025 to 0.075% 
polyoxyethylenesorbitan monolaurate and 2.5 to 3.5% goat 
SCU. 

37. The kit of claim 36, wherein the second composition 
further comprises from 3.0 to 3.7 ml/l tris-buffered saline. 

38. The kit of claim 36, wherein the second composition 
further comprises from 3.4 ml/l tris-buffered saline. 

39. The kit of claim 36, wherein the buffer in the second 
composition comprises 0.1M Tris-hydrochloride, pH 7.6, 
0.05% polyoxyethylenesorbitan monolaurate, and 3% goat 
SCU. 

40. A composition comprising at least two antibodies 
wherein at least one antibody is coupled to a poly (horse 
radish peroxidase) and at least a second antibody is coupled 
to a poly(alkaline phosphatase) and a buffer comprising 0.8 
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to 1.2 M Tris-hydrochloride, pH from 7.3 to 7.9, 0.025 to 
0.075% polyoxyethylenesorbitan monolaurate and 2.5 to 
3.5% goat serum. 

41. The composition of claim 40, which further comprises 
from 3.0 to 3.7 ml/l tris-buffered Saline. 

42. The composition of claim 40, which further comprises 
from 3.4 ml/l tris-buffered Saline. 

43. The composition of claim 40, wherein the buffer 
comprises 0.1 M Tris-hydrochloride, pH 7.6, 0.05% poly 
oxyethyleneSorbitan monolaurate, and 3% goat Serum. 

44. The composition of claim 43, which further comprises 
from 3.0 to 3.7 ml/l tris-buffered Saline. 

45. The composition of claim 40, which further comprises 
3.4 ml/l tris-buffered saline. 

46. A method of detecting at least two antigens in a 
Sample, comprising contacting the Sample with at least one 
first antibody that binds to a first antigen and at least one 
Second antibody that binds to a Second antigen, contacting 
the sample with the composition of claim 40, wherein at 
least one antibody in the composition is binds Specifically to 
the first antibody and another antibody in the composition 
binds to the Second antibody; and detecting the formation of 
at least two antigen-antibody complexes formed in the 
Sample. 

47. The method of claim 46, wherein the buffer in the 
composition further comprises from 3.0 to 3.7 ml/l tris 
buffered Saline. 

48. The method of claim 46, wherein the buffer further 
comprises 3.4 ml/l tris-buffered Saline. 

49. The method of claim 46, wherein the buffer comprises 
0.1M Tris-hydrochloride, pH 7.6, 0.05% polyoxyethylene 
Sorbitan monolaurate, and 3% goat Serum. 

50. The method of claim 46, wherein the method is 
conducted on an automated Staining device. 

51. The method of claim 46, wherein one of the first or 
second antibodies is a rabbit antibody. 

52. The method of claim 52, wherein the rabbit antibody 
is a rabbit monoclonal antibody. 

53. The method of claim 46, wherein the sample is 
attached to a Solid Support. 

54. The method of claim 53, wherein the solid support is 
a glass Slide, glass dish, plastic dish, glass well, or plastic 
well. 

55. The method of claim 53, wherein prior to contacting 
the sample with the first and second antibody, the method 
comprises treating the Sample at a temperature of from 65 to 
80 C. for a time sufficient to adhere the sample to the solid 
Support. 

56. The method of claim 55, wherein the temperature is 
about 75 C. 

57. A kit comprising the antibody composition of claim 
40, and one or more reagents to detect an antibody-antigen 
complex. 

58. The kit of claim 57, wherein the buffer further 
comprises from 3.0 to 3.7 ml/l tris-buffered saline. 

59. The kit of claim 58, wherein the buffer further 
comprises from 3.4 ml/l tris-buffered saline. 

60. The kit of claim 58, wherein the buffer comprises 
0.1M Tris-hydrochloride, pH 7.6, 0.05% polyoxyethylene 
Sorbitan monolaurate, and 3% goat Serum. 

61. A method of detecting at least two antigens in a 
Sample, comprising contacting a Sample with a first anti 
body; 
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denaturing the Sample with a composition comprising 1 
part of a first solution which comprises 1.1 to 1.3% 
hydrochloric acid, 0.020 to 0.030% preservative, and 
water, and 3 parts of a Second Solution comprising 0.1 
to 0.3% polyoxyethylenesorbitan monolaurate, about 
0.2 to 0.3% preservative, and water; 

contacting the Sample with a Second antibody; and 
Visualizing the formation of at least two antigen-antibody 

complexes on the Sample. 
62. The method of claim 61, wherein the first Solution 

comprises 1.2% hydrochloric acid, 0.025% preservative, 
and water. 

63. The method of claim 61, wherein the Second Solution 
comprises 0.2% polyoxyethyleneSorbitan monolaurate, 
0.25% preservative, and water. 

64. The method of claim 61, wherein the sample is 
attached to a Solid Support. 

65. The method of claim 64, wherein the Solid support is 
a glass Slide, glass dish, plastic dish, glass well, or plastic 
well. 

66. The method of claim 64, which prior to contacting the 
sample with the first antibody, the method further comprises 
treating the sample at a temperature of from 65 to 80° C. for 
a time Sufficient to adhere the Sample to the Solid Support. 

67. The method of claim 66, wherein the temperature is 
about 75 C. 

68. The method of claim 61, wherein the method is 
conducted on an automated Staining device. 

69. The method of claim 61, wherein at least one antibody 
is a rabbit antibody. 

70. The method of claim 69, wherein the at least one 
rabbit antibody is a rabbit monoclonal antibody. 

71. A method of detecting at least two antigens in a 
Sample, comprising contacting the Sample with a composi 
tion comprising at least one first primary antibody and at 
least one Second primary antibody; and detecting the for 
mation of at least two antigen-antibody complexes on the 
Sample, wherein the at least one first and Second antibodies 
Specifically bind to two antigens Selected from the group 
consisting of: 
CD3 and Caspase-3; 
CD20 and CD3; 
CD31 and Ki-67; 

CD34 and Factor XIII subunita; 
CDX2 and CK7; 
Ki-67 and Caspase-3; 
M30 and Ki-67; 

LCA and S-100; 
CD20 and Ki-67; 
Tyrosinase and S100; 
Tyrosinase and MART-1; 
Tyrosinase and A103; 
P63 and CK5; 
P63 and P504S; 

P63 and P504S; 
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CK5/6 and Calretinin; 
Estrogen receptor and Ki-67; 
CK5 and CK17; 
CD10 and Prostate specific antigen; 
CD10 and Hepatic Specific antigen; 
Chromogranin A and Synaptophysin; 

HMW CK and LMW CK; 
CD20 and Caspase-3; 
CD3 and Ki-67; 
PAX-5 and CD5; 

CD4 and CD8; 
Kappa light chain and lambda light chain. 
72. The method of claim 71, which comprises detecting at 

least three antigens in a Sample and wherein the method 
comprises contacting the Sample, after detecting the forma 
tion of the antigen-antibody complex, with at least a third 
primary antibody; and detecting the formation of at least 
third antibody-antigen complex on the Sample. 

73. The method of claim 72, which is performed on an 
automated Staining device. 

74. The method of claim 71, which comprises detecting at 
least four antigens in a Sample and wherein the method 
comprises contacting the sample, after detecting the forma 
tion of the antigen-antibody complexes, with at least a third 
and a fourth primary antibody; and detecting the formation 
of at least third and fourth antibody-antigen complexes on 
the Sample. 

75. The method of claim 74, wherein one of the third or 
fourth primary antibodies is a rabbit antibody. 

76. The method of claim 75, wherein one of the third or 
fourth primary antibodies is a rabbit monoclonal antibody. 

77. The method of claim 74, which is performed on an 
automated Staining device. 

78. The method of claim 71, wherein one of the first or 
Second primary antibodies is a rabbit antibody. 

79. The method of claim 78, wherein one of the first or 
Second primary antibodies is a rabbit monoclonal antibody. 

80. The method of claim 71, which is performed on an 
automated Staining device. 

81. A method of detecting two or more antigens in a 
Sample, comprising 

contacting a Sample, which has been previously contacted 
with a primary antibody cocktail comprising at least 
one first primary antibody and at least one Second 
primary antibody, with a composition comprising at 
least one first Secondary antibody and at least one 
Second Secondary antibody, wherein the at least one 
first Secondary antibody is coupled to a poly (alkaline 
phosphatase) moiety and the at least one second Sec 
ondary antibody is coupled to a poly (horseradish 
peroxidase) moiety, and wherein the composition com 
prises a buffer suitable to stabilize the first and second 
Secondary antibodies, and 

detecting the formation of at least two antigen-antibody 
complexes on the Sample. 

82. The method of claim 81, which is performed on an 
automated Staining device. 
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83. The method of claim 81, wherein at least three 
antigens are detected in the Sample and the method further 
comprises contacting the Sample, after detecting the forma 
tion of the at least two antigen-antibody complexes on the 
Sample, with at least a third primary antibody; and detecting 
the formation of at least a third antibody-antigen complex on 
the Sample. 

84. The method of claim 83, which is performed on an 
automated Staining device. 

85. The method of claim 81, which comprises detecting at 
least four antigens in a Sample and wherein the method 
comprises contacting the Sample, after detecting the forma 
tion of the antigen-antibody complexes, with at least a third 
and a fourth primary antibody; and detecting the formation 
of at least third and fourth antibody-antigen complexes on 
the Sample. 

86. The method of claim 85, which is performed on an 
automated Staining device. 

87. A method of detecting two or more antigens in a 
Sample, comprising 

contacting a Sample with a primary antibody cocktail 
comprising at least one first primary antibody and at 
least one Second primary antibody, and Subsequently 

contacting the Sample with a composition comprising at 
least one first Secondary antibody and at least one 
Second Secondary antibody, wherein the at least one 
first Secondary antibody is coupled to a poly (alkaline 
phosphatase) moiety and the at least one second Sec 
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ondary antibody is coupled to a poly (horseradish 
peroxidase) moiety, and wherein the composition com 
prises a buffer suitable to stabilize the first and second 
Secondary antibodies, and 

detecting the formation of at least two antigen-antibody 
complexes on the Sample. 

88. The method of claim 87, which is performed on an 
automated Staining device. 

89. The method of claim 87, wherein at least three 
antigens are detected in the Sample and the method further 
comprises contacting the Sample, after detecting the forma 
tion of the at least two antigen-antibody complexes on the 
Sample, with at least a third primary antibody; 

and detecting the formation of at least a third antibody 
antigen complex on the Sample. 

90. The method of claim 89, which is performed on an 
automated Staining device. 

91. The method of claim 87, which comprises detecting at 
least four antigens in a Sample and wherein the method 
comprises contacting the Sample, after detecting the forma 
tion of the antigen-antibody complexes, with at least a third 
and a fourth primary antibody; and detecting the formation 
of at least third and fourth antibody-antigen complexes on 
the Sample. 

92. The method of claim 91, which is performed on an 
automated Staining device. 
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