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Experimental methods

Submerging slides, and rocking them on the Antibody

AmplifierTM :

1. Increases sensitivity of immunohistochemistry

2. Guarantees even staining

3. Guarantees reproducible results

4. Allows the investigator to save money on antibody costs

(you can dilute antibodies out significantly more, and

re-use them)

Conclusions
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Abstract Results Figure 2. Enhanced sensitivity of

antibodies by immersing slides into

antibody solution and rocking the slides

on a standard laboratory rocker. Serial

sections of human tissues were

exposed to P-p53 Serine 15 antibody (1

in 20,000) (A, B), Ki67 antibody (1 in

100,000) (C, D), Hsp70 antibody (1 in

50,000) (E, F), or Hsp90 antibody (1 in

20,000) (G, H). Results show the

enhanced sensitivity of each antibody

when slides are immersed and rocked

(B, D, F, H) compared with the standard

sedentary technique (A, C, E, G).

Quantification of each of the antibody

signals are given at the bottom, where

S = Sedentary and R = Rocking method

with immersion of slides in antibody

solution using the Antibody AmplifierTM.

For each tissue section, the percentage

of positive cells was scored on a scale

of 0 to 4 for the percentage of tissue

stained: 0 (0% positive cells), 1 (<10%),

2 (11% to 50%), 3 (51% to 80%), or 4 (>

80%). Staining intensity was scored on

a scale of 0 to 3: 0-negative staining, 1-

weak staining, 2-moderate staining, or

3-strong staining. The two scores were

multiplied resulting in an immuno-

reactivity score (IRS) value ranging

from 0 to 12. *, indicates significant

difference from the sedentary method.

Figure 3. Utility of rocking slides

over a range of antibodies. To

demonstrate the general use of this

method, we tested eight additional

antibodies. Results show all

antibodies can be titrated out to

dilutions of 1 in 10,000 or more.

(A) anti-Cox2, diluted 1 in 20,000

(rabbit polyclonal, Cayman,

Cat#160126), mouse colon with

inflammation (colitis); (B) anti-

iNOS, diluted 1 in 10,000 (rabbit

polyclonal, Cayman, Cat#160862),

mouse colon with inflammation

(colitis); (C) anti-ERŬ, diluted 1 in

20,000 (rabbit polyclonal,

Neomarkers, Cat# RB-1493-P0),

human breast cancer; (D) anti-

TNFŬ, diluted 1 in 25,000 (mouse

monoclonal, Abcam, Cat#9579),

human colitis; (E) anti-IFN-ɔ,

1:100,000 (rabbit poly-clonal,

Lifespan Biosciences, Cat# LS-

C7639), mouse colon with

inflammation (colitis); (F) anti-

ubiquitin, diluted 1 in 100,000

(rabbit polyclonal, Stressmarq

Biosciences, Inc., Cat#SPC119),

mouse colon with inflammation

(colitis); (G) anti-RNA/DNA

damage, diluted 1 in 10,000 (8-

hydroxy-guanosine-BSA and ï

casein Conjugates, mouse mono-

clonal, Stressmarq Biosciences,

Inc., Cat#SMC155), human colon

cancer; (H) anti-Hsp60, diluted 1 in

100,000 (mouse monoclonal,

Stressmarq Biosciences, Inc., Cat#

SMC-110), human colon cancer.

Figure 1. Uneven staining during the standard

sedentary technique of IHC. Mouse colon tissues

were incubated with an antibody against

phospho-Ser780 on the Retinoblastoma protein

(Cell Signaling, Rabbit Polyclonal) using either

the standard sedentary technique, or by

submerging the slides in antibody solution, and

rocking them with the Antibody AmplifierTM.

Results show typical uneven staining that can

occur with the sedentary method (left panels),

that can be corrected by rocking the slides with

the Antibody AmplifierTM.

Immunodetection using immunohistochemistry, immunocytochemistry,

and immunofluorescence are useful methods for detecting molecules

such as proteins and post-translational modifications in isolated cells

and tissue preparations. In combining such techniques with cutting edge

microscopy, researchers have the ability to not only quantify staining, but

the real advantage over techniques such as western blotting is that one

can examine the tissue and cellular/sub-cellular localization of the target

molecules. This capability is important to both research scientists and

clinicians to better understand mechanisms of disease, for diagnostics,

and for determining treatment strategies. The latter can be a matter of

life and death, and therefore it is critical that there is minimal false-

positive and/or false-negative staining for the target of interest. The

publication of erroneous conclusions due to overlooked pitfalls of

immunodetection is a leading concern due to the widespread use and

great utility of this method. Here, we address a specific and major

disadvantage of the standard, sedentary technique of

immunohistochemistry. Using the standard technique, antibody solution

is dropped onto a slide, then incubated in an incubation chamber.

However, such a technique leads to the potential for tissue drying, and

antibody pooling, especially if the slide is not incubated on a perfectly

level slope. Ultimately this creates uneven and inconsistent staining that

leads to erroneous conclusions. We therefore hypothesized that if we

could provide motion in the antibody fluid, and submerge the slide, we

could prevent such disadvantages. Here, we present data indicating that

rocking slides on a standard laboratory rocker with the Antibody

AmplifierTM leads to even staining, reproducible results, and significantly

enhanced sensitivity. Results, then, clearly suggest an advance in

immune-detection techniques that will have wide-spread, positive

consequences for research and clinical diagnostic labs.

We used standard avidin-biotin IHC procedures. Briefly, following de-paraffinization, slides were

submerged in antigen retrieval citrate buffer. For our first experiment (Figure 2), human esophageal

(phospho-53 Serine 15 and Heat Shock Protein 70) or gastric cancer (Ki67 and Heat Shock Protein 90)

were autoclaved at 180 psi for 20 min., washed, and endogenous peroxidase activity was blocked (3%

H2O2 in 1x PBS). Slides were incubated in antibody solution in one of two ways. The first was that slides

were placed in an incubation chamber with a wet paper towel on the bottom, 200 µl of primary antibody

diluted in Amplifying Antibody Dilution Buffer (ProHisto, LLC) were placed on each slide to cover tissues,

then slides were placed at 4oC (while sedentary) overnight. The second way was that slides were placed

in the Antibody AmplifierTM (ProHisto, LLC) incubation chamber, submerged in 3 mLs of primary antibody

diluted in Amplifying Antibody Dilution Buffer, and rocked overnight at 4oC. Following another wash, slides

were incubated in biotinylated secondary antibody (1:2000, Vectastain, Vector Labs), then Avidin-Biotin

Complex mixture (Vectastain, Vector Labs); both steps for 1 hr. at RT and in the same manner as the

primary antibody. Finally, DAB solution (Vectastain, Vector Labs) was added for 1 min. at RT, then slides

counterstained (Methyl Green, 1 min.).

The antibodies initially tested were chosen because of their scientific and clinical utilities, which included

phospho-serine 15 p53 (P-p53 Serine 15; Cell Signaling, Mouse Monoclonal, Clone 16G8, Cat# #9286),

Ki67 (Dako, Mouse Monoclonal, clone MIB-1, Cat#M7240), Heat Shock Protein 70 (Hsp 70; Stressmarq,

Inc., Rabbit Polyclonal, Cat#SPC 103), and Heat Shock Protein 90 (Hsp 90; Stressmarq, Inc., Mouse

Monoclonal, Cat#SMC 107). It was discovered in titrating the antibodies that by using the rocking

method, all four antibodies could be titrated significantly more than the suppliersôrecommended

concentrations for IHC. These more dilute concentrations were used to determine whether they would be

sufficient with the standard sedentary method.
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