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Abstract

Western blotting is a well established technique used for the routine detection of specific proteins from
complex mixtures. The immunodetection step of western blotting is a long and tedious process, involving
multiple changes of solutions, and is usually extended over several hours to overnight. This paper
describes an innovative, vacuum-based immunodetection approach, which allows the detection of the
protein in less than 45 minutes. The system can be used for rapid antibody optimization studies, antibody
screening, simultaneous detection of different proteins in multiple blots, or routine western blot analysis.
Vacuum filtration enables efficient blocking and washing of the membrane, speeds up the overall process
and makes the system easy to use. Blocking of the membrane occurs rapidly in the presence of low
concentrations of non fat dry milk (NFDM) or other common blocking reagents. Since incubation steps
are typically performed in ten minutes, users can sequentially process several blots in a day. The system

with PVDF or ni and detection can be accomplished by any
chemiminescence or uorescence detection method. The SNAP L. ™ system is a novel
immunodetection system that uses the basic steps of the standard immunodetection protocol, is easy to
use and offers a substantial reduction in processing time.

Introduction

Western blotting is a powerful tool used extensively in protein research. Its widespread appeal is based
on its overall simplicity. This versatile technique continues to develop with approaches that now enable
more rapid electrophoresis, faster protein transfer, increased miniaturization, and higher specificity.
Recent enhancements in chemiluminescent detection have increased significantly both the sensitivity
and flexibility of western blots. While much attention has focused on improving these aspects of western
blotting, until now the immunodetection step has been a lengthy process typically requiring four hours or
more of elapsed time to complete.
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Immunodetection

The SNAP i.d. Protein Detection System has been developed to shorten the time required for
immunodetection to approximately 30 min. The process is achieved without the consumption of any
additional reagents, and the sensitivity, background, and signal-to-noise ratios are the same or better
than the ones achieved with standard immunodetection.

Materials and Methods

Electrophoresis and blotting:
Solubilized protein samples were subjected to SDS-PAGE electrophoresis using 1mm thick mini-gels
(4-12%). After electrophoresis (typically 45 min at 200 volts) the gels were removed from their cassette
and equilibrated for 10 min at room temperature in transfer buffer (25 mM Tris, 192 mM glycine)
supplemented with 10% methanol. The resolved proteins were transferred to Immobilon® - P or
Immobilon FL (0.45 um PVDF) blotting membranes using semi-dry transfer (BioRad) for 35 minutes at
10 volts or tank transfer for 60 min at 30 volts. After transfer the blots were rinsed briefly in Mill-Q®
water and allowed to either air dry for future use or assembled directly into the SNAP i.d. blot holder
for immediate immunodetection.

Standard immunodetection protocol

After transfer the blots were incubated in a small plastic tray with 7.5 to 10 mL of blocking solution,
(e.g., 0.5 -5% Non Fat Dry Milk, 1% casein or Li-Cor © Odyssey ® blocking reagent containing 0.1%
Tween® 20 for 1 hour at room with gentle agitation. Depending on the
experiment, antibodies were diluted in blocking solution or Tris-buffered saline solution containing
0.1% Tween 20 surfactant (TBST) and incubated for 1 hour each at room temperature. Washes were
performed with TBST.

SNAP i.d. immunodetection protocol

Blots evaluated with the SNAP i.d. Protein Detection System were processed as recommended in the
user guide. Briefly, after the blot holders containing the blots were placed in the SNAP i.d. system,
blocking buffer (0.05 - 0.5% NFDM, 1% casein or Li-Cor Odyssey blocking reagent) was added and
the vacuum immediately activated. Primary antibodies diluted in blocking buffer were added to the blot
holders and incubated for 10 minutes at room temperature. The vacuum was initiated and the blots
were washed three times with TBST. After the vacuum was tumed off, the blots were incubated for an
additional 10 minutes at room with either labeled (HRP) or
fluorescently labeled secondary antibodies. The vacuum was activated once again and the biots
washed three times with TBST prior to visualization of the immunoreactive proteins.

Visualization of immunoractive proteins
For chemiluminescence detection, the probed blots were incubated for 5 min with Immobilon® Western
HRP substrate and exposed to x-ray film for 1 to 5 minutes.

For fluorescent detection, the probed blots were allowed to dry and visualized with a Fujifim FLA-5100
imaging system or the Li-Cor Odyssey Infrared Imaging system.

Immunodetection Procedure:
Comparison of Standard vs. SNAP i.d. System
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Performance Comparison Between Standard and
SNAP i.d. Immunodetection

, Standard SNAP i.d. System Blots of a 2-fold dilution series of rat liver lysate (12 -
0.09 pg protein) were processed for immunodetection
using either the traditional protocol or SNAP i.d. system.
- . Actin  After blocking both blots with 0.5% NFDM, the blots
= were probed with a monocional antibodies specific for
Actin or Hsp70. In this experiment, both the primary and
s vises L seser secondary HRP conjugated antibodies were used at a
5-fold higher concentration with the SNAP i.d. system
— Hsp70  as compared to the standard method. Al the blots were
boce— exposed for 1 min to x-ray film.
A whole-cellIysate (300 pg of protein in 500 L) prepared from
human epidermoid carcinoma (A431) cells was evaluated for
12345 binding to an immunoaffinity column specific for the tumor
suppressor protein/transcription factor p53. Aliquots of load (lane
o P53 1) flow through (lane 2) and 500 piL of washes (lanes 3-5) were
Oncoprotein  collected and subjected to gel electrophoresis and blotting. Both
gels were blocked with 0.5% NFDM and probed with antiserum

specific for p53. Primary antibody in SNAP i.d. system was used
at a 3-fold higher concentration than in standard whereas HRP
conjugated secondary antibody was used at a 5-fold higher
concentration. Both blots were exposed for 5 min. to x-ray film.

SNAP i.d. Requirements and Reagent Compatibility
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In order to achieve rapid immunodetection, antibody
incubations are performed in low volumes with higher
concentrations of antibodies (o drive the kinetics of
antibody-antigen complex formation. For most
antibodies, the antibody concentration will need to be
about 310 5 times igher then that used in standard

for antibody incubations will be prpeatigyon
standard (e.g.,10 ml standard to 3 ml SNAP .d.) there
is usually no net increase in the amount of antibody
required

Membrane compatibility: Numceuulose ‘and PVDF (Immobilon P, Immobilon FL and Immobilon P*® membranes)
Detection reagent (HRP and AP), Ch d Fluorescent
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Optimization of Blocking Reagents

Traditional SNAP i.d. System
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Highly efficient blocking using low concentrations of non-fat dry milk and the SNAP i.d. system.
A 2-fold dilution series of rat liver lysate (12 - 0.09 pg) were subjected to SDS-PAGE and transferred to Immobilon P
membrane. The 2 blots at left side were processed according to the standard immunodetection protocol while all the
others were processed using the SNAP i.d. protocol. Different concentration of NFDM for both blocking and antibody
incubations were used in each biot. Parallel blots were probed with either a mouse monoclonal antibody specific for

glyceraldehyde-3-phosphate dehydrogenase (GAPDH) or heat shock protein 70 (Hsp70). Primary antibody were diluted
1:40,000 for standard or 1:13,000 for SNAP i.d. The goat anti-mouse HRP conjugated secondary antibody was diluted

1:50,000 for standard or 1:10,000 for SNAP i.d. system

Fast and Easy Antibody Optimization

Fast optimization with the SNAP i.d. system: Optimization of antibody is a key requirement for successful
immunodetection with standard as well with the SNAP i.d. system. However, this step can be accomplished in a

fraction of the time when using SNAP i.d. system.

=FHEH]

1250 12000 14000 1:8000 120,000 1:40,000

“Thirty minute optimization of an anti-GAPDH antibody in rat
e st Raplato b s 24t st Bt
-0 sferred ino Immobilon P

cossos for mmncdolcion usihg tw e wll bt holdes
1% tho SNAP . systom-Each ot os biocked
DM an probet i o et consof moves ntoody
Speci for GABDH olowed by an HRP conugated ansmouse
‘secondary antibody ata diluion of 1:10,000.

Optimization of multple antbodies using the SNAP .. ystem, [mmobion P Hols o a 240 dion sores
and

from cell lysates were prepared and processed

using the SNAP |

1o tiple well Blok holder. Optimization of o, iferent antiboclies was accomplished i only 30 min

Sox2 Synaptophysin
(34Da) (38 4Da)

1500 12000 14000

Deteton o soxz prtein in
neuronal stem cel

EGF-receptor
(180 kDa)

118000 1:10,000 140,000 1100 1200 1500
Detecion of synptophysin n rat Detection of EGF-receptor in
31 cells

Replicate bots of wholo-

from ReNcelf® CX cels (14, 7 and

prepared from rat brain uam 25

call
Iyse 2010.and o) prepares
oclonal om haman epidermoid

2 dited
from 1:300 o 1:4000. HRP

s rom 15,000 1 140600, In
HRP

monaclonal antbody specfc
for epidermal growih faci

1:40,000

secondary antibody was used at
110,000 dition.

p 1:100 10
1:500. The HRP conjugated goat
anti mouse secondary antbody
was used at 1:10,000 diluion.

Fluorescent Immunodetection

SNAP i.d. System
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Cy3* fluorescent immunodetection of GAP43 in
human brain lysate

Two-fold dilution series of human brain lysate were
biotted onto Immobilon FL membrane. Blots were
visualized simultaneously using a Fujifim FLA-5100
imaging system. Graphs on the bottom show the
quantification of the immunoreactive bands.

Standard

SNAP i.d. Sys(em

Immunodetection of phosphorylated proteins
Whole-cell lysates from either control (non-stimulated)
or epidermal growth factor EGF-stimulated Ad31 cells
were subjected to SDS-PAGE and transferred to
Immobilon FL membrane. The blots were processed via
standard or SNAP i.d. immunodetection. All blots were
first probed with an anti-phosphotyrosine monaclonal
(4G10° antibody) followed by an IRDye” 680 secondary
antibody. The blots were visualized using a Li-Cor
Odyssey Infrared Imaging System.

Performance Across Multiple Systems
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Antibody Recovery and Re-use

Antibody recovery. Recovery and reuse of antibodies is possible in the SNAP i.d. system with single
and double biot holders

Freshly diluted antibodies

GAPDH Actin_ Hsp70  Erk1/2
Collection

Re-use of Antibody

Comparison of blots probed with freshly
diluted and re-used antibodies:

A 2-fold dilution series of rat liver Iysate (1210 0.75
g) or A431 cell extract (20 - 2.5 yig) was
transferred to Immobilon-P membrane. Rat liver
Iysate blots were probed with monocional
antibodies specific for GAPDH (1:8000), Hsp70
(1:8000) and Actin (1:2000) while A431 lysate
blots were probed with an antibody (1:600) for
Erk1 and 2. The antibodies were either fresh or
reused following the SNAP .d. system protocol.
The blots were probed with HRP conjugated
secondary antibodies (goat anti-mouse at 1:10,000
dilution or goat anti-rabbit at 1:40,000 dilution for
Erk1/2 blots,

Conclusions

SNAP i.d. System:

+Complete immunodetection in 30 min.

*Results from standard

+Flexible and easy to use format

+Fast and efficient blocking and washing

“No change in antibody consumption
“Rapid antibody optimization
+Compatible with commonly used blotting membranes, blocking

reagents and detection systems
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