¥ SIGMA

3050 Spruce Street
Saint Louis, Missouri 63103 USA
Telephone 800-325-5832 « (314) 771-5765
Fax (314) 286-7828
email: techserv@sial.com
sigma-aldrich.com

ANTI-FLAG® M2 Monoclonal Antibody

Product Code F 3165
Storage Temperature —20 °C

Product Description

ANTI-FLAG® M2 monoclonal antibody is a purified IgG1
monoclonal antibody, isolated from murine ascites fluid,
that binds to FLAG fusion proteins." Unlike ANTI-FLAG
M1 antibody, the M2 antibody will recognize the FLAG
sequence at the N-terminus, Met-N-terminus,
C-terminus, or at an internal site of FLAG fusion
proteins. ANTI-FLAG M2 monoclonal antibody is useful
for identification and capture of FLAG fusion proteins by
common immunological procedures such as Western
blots and immunoprecipitation. It is also useful for
affinity purification of FLAG fusion proteins when bound
to a solid support.

M2 binding is not calcium dependent.

ANTI-FLAG M2 antibody is supplied in 10 mM sodium
phosphate, 150 mM NacCl, pH 7.4, containing
0.02% sodium azide.

Storage

Store the undiluted antibody at —20 °C in working
aliquots. Repeated freezing and thawing is not
recommended.

Note: Over time, small amounts of purified antibodies
can precipitated from solution due to intermolecular
hydrophobic interactions. If a precipitate is observed in
this product, briefly centrifuge the vial to pellet the
precipitate. Withdraw the desired volume of antibody
solution from the clear supernatant for use. This should
not alter the performance of the purified antibody in
Western blot or immunoprecipitation applications.

Precautions and Disclaimer

This product is for R&D use only, not for drug,
household, or other uses. Please consult the Material
Safety Data Sheet for information regarding hazards
and safe handling practices.

Productinformation

Preparation Instructions

Dilute the ANTI-FLAG M2 monoclonal antibody solution
from 0.5 to 10 ug/ml in Tris buffered saline (50 mM Tris,
0.138 M NaCl, 2.7 mM KCI, pH 8.0) (TBS) with

3% nonfat dry milk (Product Code T 8793). Adjust the
antibody concentration to maximize detection sensitivity
and to minimize background.

Procedure
Improved Western Blot Method for Detecting FLAG
Fusion Proteins using ANTI-FLAG M2 Antibody.

1. Separate FLAG-tagged proteins from sample
lysates using a standard sodium dodecyl sulfate
polyacrylamide gel electrophoresis (SDS-PAGE)
protocol. Load 2.5 to 10 ug of total lysate protein
per lane.

2. Transfer proteins from the gel to an Immobilon™-pP
or other polyvinylidene difluoride (PVDF)
membrane. Nitrocellulose membranes can be
used, but typically result in less sensitivity.

3. Wash the blot in at least 0.5 ml/cm? of Milli-Q™
water for 2-3 minutes with mild agitation.

4. Block the blot with at least 0.5 ml/cm? of TBS with
3% nonfat dry milk (Product Code T 8793 or 50 mM
Tris, 0.138 M NaCl, 2.7 mM KCI, pH 8.0, containing
30 mg/ml nonfat dry milk) for 30 minutes at room
temperature with agitation (about 50-60 rpm).

5. Remove the blocking agent and wash once with
0.5 ml/cm? of TBS (Product No. T 6664).

6. Add ANTI-FLAG M2 antibody to a final
concentration of 10 pg/ml to the blot in at least
0.5 ml/cm? of TBS with 3% nonfat dry milk and
incubate at room temperature for 30 minutes.

Note: Using less M2 ANTI-FLAG antibody may
help to reduce background and cross-reactivity.
See the Troubleshooting Guide.

7. Remove the ANTI-FLAG M2 antibody solution and
wash once with at least 0.5 ml/cm? of TBS.



8. Add rabbit anti-mouse IgG, peroxidase
conjugate (Product No. A 9044 or equivalent)
to at least 0.5 ml/cm” of TBS with 3% nonfat
dry milk. Use the concentrations listed in the
table below. These concentrations are
recommended starting concentrations for the
antibodies used in the Western blot. Incubate
the blots with shaking at room temperature for

30 minutes.
ANTI-FLAG Substrate | Secondary
M2 primary antibody
antibody concentration
(ug/mi)
0.5-10 ECL+™ 1:80,000
0.5-10 ECL™ 1:10,000

9. Wash the blot eight times for a total of

20 minutes in 50 mM Tris, 0.138 M NacCl,
2.7 mM KCI, pH 8.0, plus 0.05% TWEEN® 20
(TBS- TWEEN 20, Product Code T 9039).

10. Develop the blots with the appropriate
substrate for 5 minutes.

11. Expose BioMax™ light film to the blot.
Exposure times range from 30 seconds to
10 minutes. Itis best to do a quick exposure of
10 to 30 seconds to determine what exposure
time is needed. If the signal is too intense even
at the short exposure times let the signal decay
from 1 to 8 hours or longer if necessary and
then re-expose the film.

Immunofluorescence

ANTI-FLAG M2 may be used in immunofluorescent
procedures. A typical concentration for use is

20 pg/ml.?

Product Profile
Antigenic binding site:
N-Asp-Tyr-Lys-Asp-Asp-Asp-Asp-Lys-C

Specificity: ANTI-FLAG M2 monoclonal antibody
detects a single band of protein on a Western blot
from an E. coli crude cell lysate.

Sensitivity: ANTI-FLAG M2 monoclonal antibody
detects 2 ng of FLAG-BAP fusion protein on a dot
blot using chemiluminescent detection. In order to
obtain best results, it is recommended that each
individual user determine working dilution by
titration assay.
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Troubleshooting Guide

Problem

Possible Cause

Solution

Fusion protein not
detected

Protein not expressed

Verify nucleic acid sequence of FLAG in vector construct. If
sequence is present, attempt to optimize expression.

Target protein poorly
represented in
sample

Positive controls should always be included. If the positive control
works, the sample may not contain the FLAG fusion protein of
interest or it may be present at concentrations too low to detect.
Immunoprecipitation with ANTI-FLAG M2 Affinity Gel (Product Code
A 1205) may be required for low FLAG fusion protein concentrations.
Positive controls available from Sigma:
e  Amino-Terminal FLAG-BAP fusion protein, Product Code P 7582
e  Carboxy-Terminal FLAG-BAP fusion protein, Product Code

P 7457
e Amino-Terminal Met-FLAG-BAP fusion protein, Product Code

P 5975

Defective detection
reagents

Run appropriate controls to ensure performance. Use 10 ng/lane of a
control FLAG-BAP-fusion protein as a positive control. If no signal is
obtained with the control, repeat the procedure using a newer lot of
antibody-HRP conjugate and freshly prepared reagents.

Inadequate exposure
time using chemi-
luminescent system

If no signal is seen, expose for longer times. Sigma recommends
trying 30 second to 10 minute exposure times.

Inappropriate film

Switch to film designated for chemiluminescent detection such as
Kodak BioMax Light.

No target protein
present on membrane

Verify transfer by visualizing proteins on the membrane using a
Ponceau S solution (Product Code P 7170). If possible, a positive
control should always be run to insure components are functioning.
Prestained protein markers (e.g. Product Code C3 437 and P 1677)
may also be used to verify complete transfer.

Antigen is covered by
blocking reagent due
to overblocking

Masking of a signal can occur if the blocking reagent (such as casein
or gelatin blocking buffers, Product Nos. C 7594 or G 7663,
respectively) is used at too high a concentration. A dilution of 1:1 to
1:3 may be done to decrease the concentration. If the problem
persists, use TBS with 3% non-fat dry milk (Product No T 8793).

Antibody
concentration not
optimal

Determine optimal working dilution for ANTI-FLAG antibody by
titration. Consider using more antibody if no signal or weak signal is
detected. Also, antibody used at too high a concentration can also
cause inhibition of signal especially in chemiluminescent detection
systems.

Cross-reactivity

Cellular extract
concentration is too
high

2.5t0 10 pg per lane of total lysate protein is usually enough to
obtain a good signal. Load less cellular extract or serially dilute the
cell extract to obtain the optimal signal to noise ratio.

ANTI-FLAG M2
antibody concen-
tration is too high

Dilute ANTI-FLAG M2 antibody from 0.1 to 0.5 ug/ml. Use TBS with
3% non-fat dry milk as diluent.

Secondary antibody Sigma recommends initial dilutions of 1:10,000 for ECL and 1:80,000
concentration is too for ECL+. Further dilutions may be necessary.

high

ANTI-FLAG M2 Increasing the temperature to 37 °C during the blocking, binding and

antibody cross-reacts
with naturally
occurring FLAG-like
epitopes

wash steps may reduce cross-reactivity. Lysates from mock-
transfected controls (transfected with plasmid without insert DNA) will
help distinguish the FLAG-fusion proteins from other cross-reacting
proteins.




These products and/or their use are covered by one or more of the following

patents:US 5,011,912, US 4,703,004, US 4,782,137, US 4,851,341, EP 150126,EP 335899, JP 1983150,JP 2665359, CA 1307752. Use of these
products are subject to the terms of a license provided in the product packaging, a copy of which will be provided upon request. FLAG® and ANTI-
FLAG® registered trademarks of Sigma-Aldrich Biotechnology LP. The product designations of pFLAG™, p3XFLAG™, pFLAG-1™,pFLAG-

2™ pFLAGSHIFT™,pFLAG-CTS™, pFLAG-ATS™pFLAG-MAC™ pFLAG-CMV™,YEpFLAG™, and FLAG-BAP™ are trademarks of Sigma-Aldrich
Biotechnology LP.

LICENSE AGREEMENT

The enclosed DNA expression vector and/or antibody are specifically adapted for a method of producing selected protein molecules covered by one or
more of the following patents owned by Sigma-Aldrich Co.: U.S. Patent Nos. 5,011,912, 4,703,004, 4,782,137 and 4,851,341; EP Patent No. 150,126 (Austria,
Belgium, Switzerland, France, United Kingdom, Italy, Netherlands and Sweden); EP Patent No. 335,899 (Belgium, Switzerland, Germany, France, United
Kingdom, Italy, Luxembourg and Sweden); German Patent No. P3584260.1; Canadian Patent No. 1,307,752; and Japanese Patent Nos. 1,983,150 and 2,665,359.
Y our payment includes alimited license under these patents to make only the following uses of these products:

A. Vector License: You may use the enclosed vector to transform cells to produce proteins containing the amino acid sequence DY KDDDDK for
research purposes provided, however, such research purposes do not include binding an unlicensed antibody to any portion of this amino acid sequence nor using
such proteins for the preparation of antibodies having an affinity for any portion of this amino acid sequence.

B. Antibody License: You may only use the enclosed antibody for research purposes to perform a method of producing a protein in which the
protein is expressed in a host cell and purified by use of the antibody in accordance with aclaim in one of the above patentsin force in acountry where the use
actually occurs so long as: (1) you perform such method with a DNA expression vector licensed from Sigma-Aldrich Co.; and (2) you do not bind (or allow others
to bind) an unlicensed antibody to any DY KDDDDK epitope of any fusion protein that is produced by use of the method.

This license does not include any rights under any other patents. Y ou are not licensed to use the vector and/or antibody in any manner or for any
purpose not recited above. As used above, the term "unlicensed antibody" means any antibody which Sigma-Aldrich Co. has not expressly licensed pursuant to
Paragraph B, above. Sigma-Aldrich Co. hereby expressly retains al rightsin the above listed patents not expressly licensed hereunder.

If the terms and conditions of this License Agreement are acceptable to you, then you may open the vessel(s) containing the vector and/or antibody
and, through such act of opening a vessel, will have shown your acceptance to these terms and conditions.

If the terms and conditions of this License Agreement are not acceptable to you, then please return the vessel(s) unopened to Sigma-Aldrich Co. for a
complete refund of your payment.

For additional licensing information or to receive a copy of any of the above patents, please contact the Sigma-Aldrich Co. licensing department at
telephone number 314-771-5765.

Sigma brand products are sold through Sigma-Aldrich, Inc.
Sigma-Aldrich, Inc. warrants that its products conform to the information contained in this and other Sigma-Aldrich publications.
Purchaser must determine the suitability of the product(s) for their particular use. Additional terms and conditions may apply.
Please see reverse side of the invoice or packing slip.



