Product data sheet
PIA-PINK-KIT RABBIT
ready-to-use reagent with gold-conjugated rabbit IgG-Fc specific goat antibody
Product
Name

Product
Number

Packing
Unit

Content

Symbol

Volume

PIA-PINK-KIT Rabbit

# 103-20

For 5 Blots
100 cm2 each

PIA-PINK-RABBIT

5 x 10 mL

PIA-PINK-BLOCK

5 x 14 mL

Contents of the kit
The PIA-PINK-KIT contains ready-to-use solutions for application in immunological tests. Each pack
contains five reagent vials of 10 mL staining solution PIA-PINK-RABBIT and five vials of 14 mL blocking
solution PIA-PINK-BLOCK. The content is sufficient for immunostaining of five blot membranes, covering
a maximum area of 100 cm2.
Working Principle
The PIA-PINK-RABBIT staining solution consists of gold-conjugated goat anti-rabbit antibodies. The
immune detection is based on the specific primary antibody, which is added by the user. The labelled
secondary antibodies bind to the freely accessible Fcγ-fragment of the primary antibody. The resulting
hybrid forms a signaling unit. (Figure 1)

Figure 1: Hybridization of the primary antibody with PIA-PINK-RABBIT. The gold-conjugated goat anti-rabbit IgG secondary
antibodies bind the Fcγ fragment of the primary antibody. The specific region of the primary antibody remains freely accessible
for target binding. The hybridization forms the signaling unit, which is applied to the immune assay.

The accumulation of the red gold nanoparticles on the target protein results in a permanently visible
signal. (Figure 2) The method is called particle-based immunoassay (PIA).

Figure 2: Accumulation of the signaling unit (Figure 1) on the target protein resulting in visible, permanent signal.
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The Particle-Immuno-Assay (PIA) Method
PIA-PINK is an alternative to enzyme or dye conjugated secondary antibodies. The innovative assay
protocol does not require the extensive washing steps of previous methods. In the particle immunoassay
(PIA), a hybrid is formed by adding a defined number of primary antibodies. In the one-step staining
process, this hybrid accumulates on the target. In PIA-PINK from PiNa-Tec, visible particles are used for
detection, chemical reactions with unstable chemical reagents are avoided. The PIA principle is also used
in rapid antigen tests. The high clinical relevance is based on the reliability and sensitivity of the PIA
functional principle. PIA-PINK enables the application without the lateral chromatography performed in
clinical use and thus in the everyday life of biochemical research and development laboratories.
Comparison to the immunological standard method ECL-Immunoblot
PIA unifies the incubation with primary and secondary antibodies as well as the detection reaction into a
single step. The blocking step is used to prepare the membrane for staining, primarily to remove
detergents from the blotting process. Therefore, PIA PINK blocking is completed within a few minutes.
Signal generation is a continuous process that can be observed visually on PIA blots. High target protein
concentration leads to rapid signal generation that can be observed within a few minutes. After 1-hour
incubation under rapid shaking lower protein concentration is detected. (Figure 3) Binding event rate
correlates with shaking speed, hence very slow shaking may increase incubation time.

Figure 3: Course of the usual, 10-step immunostaining (left), innovation to improve the immune detection protocol (middle), assay
procedure of the innovative 2-step PIA staining protocol, exemplary western blot detection with PIA-PINK-MOUSE and mouse antihistidine primary antibody and product photo by PIA-PINK-MOUSE (right). The work-flow is identical for PIA-PINK-Rabbit with
primary antibody from rabbit source.

The accumulation of the gold nanoparticles on the membrane depends on the concentration of the
epitopes and the distance of the target proteins on the membrane. Immunostaining of 0.5 nmol target
protein (15 µg 30 kDa) on a 0.2 µm nitrocellulose membrane can be visible within 5 minutes. The detection
limit is usually between 1 pmol and 0.3 pmol target protein per spot or band.
PIA-PINK is equally suitable for immunostaining on PVDF and nitrocellulose. It can be used in ELISA plates,
on tissue sections and in electron microscopy. For technical support please contact info@pina-tec.de.
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Implementation of PIA-PINK
PIA-PINK assays easily provide reproducible and reliable quantitative results. The balanced mixing ratio of
primary antibody to PIA reagent is crucial for success. 1 µg primary antibody to 10 mL PIA-PINK-Rabbit is
the ideal amount for a blot. Ideally, 1 µL of a 1 mg/mL primary antibody solution is used. If the
concentration of the is unknown, the optimal amount should be tested. Too much primary antibody in
the assay competes with detection. Excess primary antibody must be avoided. (Figure 4)

Figure 4: Excess primary antibodies are blocking the binding sites. The signaling units can’t access the target protein.

The manufacturers recommendation for ECL-based Western Blot dilution is not applicable for PIA-PINK,
as they are often too concentrated. If the primary antibody manufacturer does not provide information
about the antibody concentration, the appropriate PIA dilution needs to be determined. This also applies
to antibody mixtures like sera. The evaluation can be carried out most effectively using the spot or dot
blot method.
Evaluation of the optimal amount of primary antibody for PIA-PINK
Materials required but not included: Primary antibody (IgG type) from rabbit source, precision pipette,
1.5 mL test tubes, clean incubation dishes (8 mL flat weighing boats are ideal), filter paper, rotary or
rocking shaker
1) Dilution of the primary antibody
Dilute 2 µL primary antibody solution with 18 µL 1 x PBS.
Fill four 1.5 mL reagent tubes with 150 µL PIA-PINK-BLOCK solution, each. Add the following volumes
of the primary antibody dilution and mix by snipping against the tube wall.
a) 0 µL (negative control)
b) 0,5 µL
c) 2,5 µL
d) 12,5 µL
This dilution test is suitable for primary antibody concentrations from 0,1 mg / mL to 5 mg / mL.
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2) Sample preparation
Select a representative test protein sample and ideally a negative control sample.
Cut an approx. 2 cm x 5 cm strip from a suitable blot membrane. Mark four fields and two spot
positions (+ and -) on the strip, using a soft pencil. (Figure 5)
Apply 2 µL from each protein sample on the respective position and let the drops dry.

Figure 5: Test strip for primary antibody validation. 2 µL test and control protein is spotted onto a suitable membrane, e.g.
nitrocellulose or PVDF. The latter hydrated according to the manufacturer’s instruction. The zones, spots and cutting lines are
marked with a soft pencil.

Place the membrane strip in a clean incubation dish and cover it with 10 ml PIA-PINK-BLOCK. Incubate
the strip at room temperature for 5 minutes on a shaker. Remove the strip from the blocking solution
and cut into four pieces as shown in Figure 5.
3) Immunoassay
Select four small and clean trays and label them with a) to d). Flat 3 ml weighing boats, for example,
are well suited. Place the prepared sample membranes in the appropriate dishes and cover each with
2.5 mL of PIA-PINK-RABBIT. Add the respective antibody dilutions a) to d) from step 1) to the respective
incubation solutions. Start with a) to avoid contamination of the control sample. Also avoid accidental
contamination from splashes, pipette tips, gloves or tweezers. Incubate the membranes in the
incubation trays for one hour at room temperature while shaking vigorously. Remove the membranes
from the solution (starting with a) and dry on filter paper.
4) Evaluation:
Control (a) should show no staining. If staining occurs, please repeat the test first, making sure that
no primary antibody is inadvertently introduced into well a). If you are sure that the background
staining is genuine, please contact PiNa-Tec.
The test batches b) to d) should show different color intensities on the positive sample spots. The
dilution with the most intense staining on the + zone and no staining on the - zone is the one best
suitable for PIA. This dilution should be used for all subsequent PIA staining with this primary antibody.
For volume adaptation please refer to Table 1 and proceed as described in the following chapter.
Table 1: Transfer of the evaluation results to the volume required for Western blots

Dilution
b)
c)
d)

Primary Antibody

PIA-PINK-BLOCK

PIA-PINK-RABBIT

2,0 µL 1/10 diluted

0,5 mL

10 mL

1,0 µL original stock

0,5 mL

10 mL

5,0 µL original stock

0,5 mL

10 mL
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Detailed instructions Western Blot, Dot or Slot Blot
Materials required but not included: primary antibody (IgG), precision pipette, test tubes clean incubation
dishes (330 mL flat weighing boats are ideal), filter paper, orbital shaker, opt. digital camera
1. Dilution of the primary antibody
Transfer 500 µL PIA-PINK-BLOCK into a 1.5 mL test tube. Add 1 µL 1 mg/mL primary antibody solution or
the amount determined in the evaluation (Table 1). Mix the solutions thoroughly; do not vortex
2. Hybridization
Transfer the 0.5 mL primary antibody dilution into a vial containing 10 mL PIA-PINK-RABBIT and
immediately mix thoroughly by inverting several times. The dilution of the primary antibody ensures well
distribution on the PIA-PINK particles. This creates a uniform hybrid solution.

Figure 6: Preparation of the hybrid solution by adding the primary antibody to PIA-PINK-RABBIT.

PIA-PINK is Fcγ specific, thus full-length IgG type antibodies will be hybridized, forming the signaling unit.
Other types of globulins are not hybridized, and thus not suitable for detection with PIA-PINK.
3. Blot-Membrane preparation
Apply the analytes to the membrane using dot blot, slot blot, or western blot procedures according to the
method instructions for each. After completing the sample application, place the blot membrane in a
clean dish and cover with the remaining amount of PIA-PINK-BLOCK (approx. 13.5 mL). Incubate for 5
minutes with vigorous shaking, then pour off blocking solution. Do not reuse blocking solutions.

Figure 7: Incubation of blot membrane with PIA-PINK-BLOCK blocking solution.

4. Immunostaining
Cover the blocked membrane with the hybrid solution from step 2 and incubate for one hour, rapidly
shaking. You may observe the staining progress and discontine any time, or just leave it unwatched for a
maximum of 16 h. Usually the signal is sufficient after 1-hour incubation. If longer incubation is desired,
make sure to avoid evaporation and ensure the blot is constantly covered by the hybrid solution.

Figure 8: Immunostaining with the signaling hybrid of PIA-PINK-RABBIT and primary antibody.
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5. Detektion
Binding of the signaling moiety (hybrid) to the target leads to the accumulation of gold nanoparticles on
the target protein. The increase in staining intensity can be observed during incubation. When staining is
complete, remove the blot from the incubation dish, rinse with water if necessary, and dry on filter paper.
The coloration intensifies as the membrane dries.

Figure 9 Terminate the immunostaining by removing the blot membrane and the solution and drying.

6. Quantification
The intensity of the staining correlates with the amount of the target protein. PIA results can be
quantified by analyzing pixel density on digital images of the blots. Suitable programs such as ImageJ or
Image Studio Light can be used for quantification. Some gel documentation systems provide
quantification of colorimetric detection. Standard protein dilution and analyte must be determined from
the same blot. Make sure that the analysis signal is in the linear range. PIA offers you a significantly
larger linear range than ECL immunoassays. (Figure 10)

Figure 10: Western Blot quantification standard curve. A two-fold dilution series ranging from 250 ng to 2 ng His-tagged TEV
protease is analyzed. Comparison of ECL immunoassay and PIA.
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Product Features
Name

PIA-PINK-KIT Rabbit
The kit contains two ready-to-use solutions for immunological assays.
Reagent 1) PIA-PINK-BLOCK is a blocking solution

Description

Reagent 2) PIA-PINK-RABBIT is the staining solution, containing conjugates
of antibodies and gold nanoparticles. It is an alternative to enzyme or dye
labeled antibodies.
Goat IgG anti-Rabbit IgG (Fc)

Antibody

Polyclonal, affinity purified, specific against the Fcγ fragment
Jackson Immuno Research Inc.; Article number 111-005-008

Specificity

Reacts with IgG from rabbit or from murine cultures. Binds to the Fc
portion of the heavy chain but not to Fc-free derivatives. Binding to other
serum proteins was not detected. However, the antibody could cross-react
with immunoglobulins from other species.

Conjugation

Gold nanoparticles with an absorption maximum of about 540 nm

Other components

BSA. PBS, Triton X-100, Glycerol

Tested Applications

Western Blot, Dot-Blot

Other Applications

ELISA Plate Assay, Electron Microscopy

Product form

Pack with five reagent vessels each containing 10 mL of ready-to-use PIAPINK-RABBIT staining solution and five reagent vessels each containing 14
mL of ready-to-use PIA-PINK-BLOCK blocking solution. Sufficient for the
immunostaining of five membranes, max. 100 cm2, each.
The primary antibody specific for the target protein is not supplied.

Transport

Ambient temperature (8 °C - 30 °C)

Storage

Store at room temperature (15 °C - 25 °C) or in the refrigerator (4 °C - 8 °C);
ideally, lying flat and protected from direct sunlight Do not freeze.

shelf-life

Unopened 6 months. Use within 3 days after opening the vial.
For research and development only, not approved for medical use.
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Quick Guide
Immunostaining of membranes (blots)
• Dilute 1 µg primary antibody with 0,5 mL PIA-PINK-Block and mix with 10 mL PIA-PINK-Rabbit
• Place the blot into a clean incubation tray
• Cover the blot with PIA-PINK-Block reagent and incubate for 5 minutes
• Discard the blocking reagent
• Cover the blot with the antibody reagent mix
• Incubate for one hour, vigorously shaking
• Dry the blot
• Evaluate the visible signal, if required continue staining
• To quantify the signal, follow the detailed instruction in the product manual
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