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Anti-HA (12CAb5)

Mouse monoclonal antibody (clone 12CA5) to a peptide epitope derived from the hemagglutinin protein of human

influenza virus

Cat. No. 11 583 816 001
Cat. No. 11 666 606 001

200 p.g (lyophilized)
5 mg (1 ml solution)
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Store at —15 to —25°C

1. What this Product Does

Contents
= Cat. No. 11 583 816 001: 200 g white lyophilizate
= Cat. No. 11 666 606 001: 1 ml frozen liquid (5 mg/ml)

Storage and Stability

If stored at —15 to —25°C, the lyophilized antibody preparations are
stable until the expiration date printed on the label.

For storage, prepare convenient aliquots and freeze them at —15 to
—25°C.
A Avoid repeated freezing and thawing.

@ Lyophilized Anti-HA antibody is shipped at ambient temperature.
Liquid Anti-HA antibody is shipped on dry ice.

Application

Anti-HA (12CA5) is used for the immunochemical detection of native
influenza hemagglutinin protein and recombinant “epitope tagged”
proteins containing the HA epitope in western and dot blots, immuno-
cytochemistry, and immunoprecipitation.

@ For experiments in which sensitivity is not critical, use Anti-HA
(12CAB). For higher sensitivity detection in western blotting at 10-
fold lower concentration use Anti-HA , High Affinity (3F10)*.

Additional Equipment and Reagents Required

Additional equipment and reagents required to perform western blot
analyses using Anti-HA (12CA5) include:

= Western blotting apparatus

= Western Transfer Buffer: 10% methanol, 24 mM Tris-base, 194 mM
glycine

= PVDF Western Blotting Membrane*

= Washing Buffer (PBST): PBS, 0.05-20% Tween 20, pH 7.5

= Blocking Solution (1:10 dilution of Western Blocking Reagent* in
1x PBST

= secondary, POD-conjugated anti-mouse antibody (e.g., Goat Anti-
Mouse (H+L)-POD)

= Lumi-Light Western Blotting Substrate* or Lumi-LightUS Western
Blotting Substrate*

= Lumi-Film Chemiluminescent Detection Film*

Product Characteristics

Specificity Anti-HA recognizes the HA nonapeptide sequence
YPYDVPDYA derived from the human influenza
virus hemagglutinin protein (amino acids 98-106)
(1). The antibody recognizes its antigenic determi-
nant even when the HA peptide epitope is intro-
duced into unrelated recombinant proteins using a

technique known as “epitope tagging.”
12CA5 (2)
Mouse IgGy,k

Clone

Subtype

Purity The anti-HA monoclonal antibody is =90% pure as
determined by HPLC.
(@ The antibody preparation does not contain pre-
servatives or stabilizers.
Affinity Ky=1x 108/M
Isoelectric 6.4
Point

2. How to Use this Product
2.1 Before You Begin

Epitope Tagging

Before using Anti-HA to analyze the product of your target gene,

incorporate the 27-base DNA sequence, which encodes the HA epi-

tope, into the target gene sequence using one of the following meth-

ods:

= Clone your gene of interest into a suitable bacterial or mammalian
expression vector.

= Prepare oligonucleotide linkers that can encode the HA epitope,
and clone the linkers into the target gene at the desired N-terminal,
C-terminal, or internal site (3).

= Insert the HA-peptide coding sequence into the target gene by oli-
gonucleotide-mediated site-directed mutagenesis (4,5).

Preparation of Working Solutions

For the lyophilized anti-HA preparation, prepare a concentrated stock
solution (0.4 mg/ml) by dissolving the entire lyophilized anti-HA anti-
body (200 pg) in 500 wl PBS (rehydrate for 30 min prior to use). For
storage, prepare convenient aliquots and freeze them at -15 to -25°C.
@ The liquid anti-HA preparation (5 mg/ml) is ready to use as sup-

plied.

For most applications, dilute the Anti-HA antibody concentrate in an
appropriate buffer to a concentration range of 0.1-5 p.g/ml. Determine
optimal dilution buffer and dilution conditions for each specific appli-
cation and method.

2.2 Procedure

Western Blotting Analysis

To perform western blotting analysis using the anti-HA (12CA5), follow
the protocol below:

Step Action
(1) Perform western blot transfer to a PVDF membrane* (0.45 pm
pore size) using Western Transfer Buffer.

A The buffer must be at +2 to +8°C for electrophoretic trans-
fer.
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Step Action

(2] Transfer the membrane (protein side up) to a container large
enough to hold it.

A Be sure the side of the membrane that contains protein
faces up so the detection reagents will have maximum
access to the antigens.

@ A disposable, square petri dish (100 x 15 mm) makes a
convenient container fora 10 x 10 cm blot.

(3) = After transfer, block the membrane for 1 hour at +15 to
+25°C with 10 mI*) of Blocking Solution
= Place container on a rotating platform and rotate gently for
1 hat+15to +25°C.

A Make sure the reagent completely and constantly covers

the membrane during this incubation and all incubation
steps below.

(@ This incubation step may also be performed at +2 to +8°C
O/N.

(4] Drain the Blocking Solution from the container and wash the
blocked membrane once with PBST.

(5) Dilute anti-HA antibody to a concentration of 0.1-1.0 wg/ml in
a 1:20 dilution of Western Blocking Reagent in PBST.
Incubate membrane with diluted anti-HA antibody for 1 hour
at +15 to +25°C with gentle rotation.

(6] * Drain the antibody solution from the container and rinse the
membrane with approximately 20 mI* of Wash Buffer.

= Wash the membrane four times, 10 min per wash, with
20 mI*) PBST.

Q Dilute secondary, POD-conjugated antibody 1:10,000 in dilu-
ent (as in step 5 above) and incubate the membrane for 1 h at
+15 to +25°C with gentle rotation.

(8) Wash the membrane four times, 10 min per wash, with PBST.
Prepare Lumi-Light Western Blotting Substrate* according to
package insert instructions.

(9] * Drain the antibody solution from the container and rinse the
membrane with approximately 20 mI* of Wash Buffer.
= Wash the membrane four times, 10 min per wash, with
20 mI® PBST.

Add the Lumi-Light reagent to the membrane.

L0
(71} Expose the membrane to X-ray film. For a 1 min substrate
development, perform a 1-5 min exposure initially.

® The conditions for development and exposure may vary.

# volume required per 100 cm? membrane

Immunoprecipitation and immunoaffinity purification

Anti-HA antibody is commonly used to isolate HA-tagged proteins and
associated protein:protein binding partners by immunoprecipitation
(IP) or immunoaffinity purification. Numerous IP methods are found in
the literature (2, 3, 5). Optimal conditions for IP should be determined
for each particular application. Use the Anti-HA Affinity Matrix (HA
clone 3F10)* for the direct immunoprecipitation or purification of HA-
tagged proteins. The high-affinity HA antibody is covalently coupled to
agarose beads, which enables the rapid isolation of even rarely
expressed HA-tagged protein with minimal interference of heavy- and
light-chain bands during western-blot analysis.

Immunofluorescence

Anti-HA antibody is commonly used to visualize HA-tagged fusion
proteins in various cell types by indirect immunofluorescence (6, 8-17).
For staining HA-tagged proteins in yeast, start with the method of Ber-
kower et al. (17). For staining of HA-tagged proteins in mammalian
cells, start with the method of Canfield and Levenson (11). Optimal
conditions for staining and fluorescent microscopy should be deter-
mined for each particular application. The recommended starting con-
centration is 1 to 10 pg/ml.

@ For direct immunofluorescent detection, use anti-HA-Biotin, High
Affinity (3F10) FITC*

3. Troubleshooting

Problem Possible Cause Recommendation

Chemilumi- Poor isolation of

nescent or tagged protein

chromo- -

genic sig- A_?tlbody too

nal weak or dilute

not visible Tq little protein
on the gel

Use a different cell lysis procedure

Double the concentration of the anti-HA
and/or the secondary antibody)

Add more protein to gel.

= Increase the electrical current and/or the
transfer time for the blot.

= Be sure there are no air bubbles between
the membrane and gel during transfer.

Poor transfer of
proteins from gel
to membrane

Wrong type of
membrane

For maximum signal, use PVDF membranes
for transfer.

Antibody incuba-
tion too short

Incubate anti-HA (and/or the secondary
antibody) with the membrane blot for a lon-
ger time.

Signal develop-
ment time too short

Double the development time.

Wash time too long = Shorten the washing time.
or too stringent = Omit Tween 20 from the Wash Buffer.

Do not use sodium azide in any western blot

Enzyme on anti-

body conjugate  reagent if you use POD-conjugated antibod-
inactivated by ies.
preservative

Substrate inactive Make fresh dilution of substrate or start with
a different stock of substrate.

Epitope tag = Include protease inhibitors in lysis buffer.
sequence is not = Use alternative expression system or opti-
detectable due to:  mize your expression system.
= Proteolytic cleav- = Insert multiple tag sequences into target
age protein to increase avidity of antibody
= Low level of reaction.
expression = Use alternative insertion site within the tar-
= Premature trans-  get gene for the epitope tag sequence.
lation termina-
tion resulting in
loss of C-terminal
tag sequence

High back- Antibody too con- Decrease concentration of anti-HA (and/or

gr0|_n_1d, centrated Secondary Antibody) by half.
ﬁgﬂ'(}':(','ﬁ' Wash time too Wash time too short
blot short

Leave blot membrane in substrate for a
shorter time.

Incubation of
membrane with
substrate too long

Wrong type mem- For minimum background, use PVDF mem-
brane branes for transfer.

Blocking Reagent Use nonfat dry milk (5% w/v) dissolved in
too dilute Reagent Diluent as Blocking Reagent.
A High concentrations of nonfat dry milk
may reduce specific signal as well as
background.)

Contaminated = Use clean equipment, freshly prepared

reagents or equip- = buffers, and new membranes.

ment = Always avoid touching membranes with
bare hands; use gloves and forceps.

Secondary anti-
body binds
untagged proteins.

Use an F(ab"), fragment of a secondary anti-
body, rather than an intact IgG.

Heavy and light  Use direct detection with peroxidase-conju-
chains of primary gated monoclonal antibody to visualize
antibody visible on tagged proteins.

blot membrane

Signal develop-
ment time too long

Reduce development time by half.

4, Additional Information on this Product

Background Information

The anti-HA antibody was originally used (1) to study how the immune
system recognizes the influenza hemagglutinin protein, a surface gly-
coprotein required for infectivity of the human virus. However, the
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principal use of the anti-HA antibody is the detection and purification
of proteins whose encoding DNA sequences have been fused to the
HA-epitope sequence by recombinant DNA techniques (2, 3). The
ability to prepare such epitope-tagged proteins and locate them with
the anti-HA antibody in subsequent experiments (1, 2, 6-20) has
enabled researchers to determine:

= The size, cellular localization, and abundance of proteins produced

by newly discovered genes

= Post-translational modifications of proteins
= The movement of proteins within cell membranes
= The identity of proteins within functional protein complexes

= The function of proteins that are unstable, difficult to purify, or
share epitopes with a number of other proteins.

Preparation

Clone 12CA5 is a subclone of H26D08. This parent clone was
obtained by immunizing 129 GIX* mice with a synthetic peptide (resi-
dues 76-111 of X47 hemagglutinin 1) coupled to keyhole limpet hemo-
cyanin. Spleen cells were then fused with SP2/0 myeloma cells in
polyethylene glycol to create the H26D08 hybridoma clone (21). Anti-
HA antibody was purified and dialyzed against 10 MM potassium
phosphate, 70 mM NaCl (pH 7.4), and either lyophilized (200 g
preparation) or adjusted to the correct concentration (5 mg/ml prepa-
ration).

Quality Control

Each lot of anti-HA antibody is tested for functionality and purity rela-
tive to a reference standard to confirm the quality of each new reagent
preparation: a sample of a recombinant protein containing the HA epi-
tope is resolved by SDS-PAGE and transferred to a PVDF membrane.
When incubated with the blot membrane at a concentration of 0.1 pg
antibody/ml, the anti-HA antibody binds specifically to the recombi-
nant HA-tagged protein. The antigen/antibody complex on the mem-
brane is visualized with an anti-[Mouse IgG]-HRP conjugate using a
chemiluminescent substrate.

References

1 Wilson, LA, Niman, H.L., Houghten, R.A.,, Cherenson, AR,
Connolly, M.L. and Lerner, R.A. (1984) Cell 37: 767-78.

2 Field, J., Nikawa, J.I,, Broek, D., MacDonald, B., Rodgers, L.,
Wilson, I.A., Lemer, R.A. and Wigler, M. (1988) Mol. Cell. Biol. 8:
2159-2165.

3 Vanderspek, J., Hemand, A., Dautry-Varsat, A., Boquet, P. and
Murphy, J.R. (1994) Leukemia 8 (Suppl 1): 5144-5148.

4 Soldati, T. and Perriand, J.-C. (1991) Cell 66: 277-289.

5 Algrain, M., Turunen, O., Vaheri, A., Louvard, D. and Arpin, M.
(1993) J. Cell. Bio. 120: 129-139.

6 Kolodziej, P.A. and Young, R.A. (1991) Methods Enymol. 194:
508-519.

7 von Zastrow, M. and Kobilka. B.K. (1992) J. Biol. Chem. 267
3530-3538.

8 Kolodziej, P.A.,, Woychik, N., Liao, S.-M. and Young, R.A. (1990)
Mol. Cell. Biol. 10: 1915- 1920.

9 Wadzinski, B.E., Eisfelder, B.J., Peruski, L.F., Mumby, M.C. and
Johnson, G.L. (1992) J. Biol. Chem. 267 16883-16888.

10 Pines, J. and Hunter, T. (1991) J. Cell Biology 115: 1-17.

11 Canfield, V.A. and Levenson, R. (1993) Biochemistry 32: 13782-
13786.

12 Antebi, A and Fink, G.R. (1992) Mol. Biol. of the Cell 3: 633-654.

13 Sherwood, P.W., Tsang, S.V. and Osley, M.A. (1993) Mol. Cell.
Biol. 13: 28-38.

14 Shen, W.C., Selvakumar, D., Stanford, D.R. and Hopper, AK.
(1993) J. Biol. Chem. 268: 19436-19444.

15 Herscovics, A, Schneikert, J., Athanassiadis, A. and Moremen,
K.W. (1994) J. Biol. Chem. 269: 9864-9871.

16 Manolson, M.F., Wu, B., Proteau, D., Taillon, B.E., Roberts, B.T.,
Hoyt, M.A. and Jones, EW. (1994) J. Biol. Chem. 269: 14064~
4074.

17 Berkower, C., Loayza, D. and Michaelis, S. (1994) Molec. Biol. of
the Cell 5: 1185-1198.

18 Templeton, D.J. (1992) Mol. Cell. Biol. 12: 435-443.

19 Zhou, O., Lieberman, P.M., Boyer, T.G. and Berk, A.J. (1992)
Genes & Development 6: 1946-1974.

20 Zhou, O., Boyer, T.G. and Berk, A.J. (1993) Genes & Develop-
ment 7. 180-187.

21 Niman, H.L,, Houghten, R.A., Walker, L.E, Reisfeld, R.A. Wilson,
I.A,, Hogle, J.M. and Lemer, R.A. (1983) Proc. Natl. Acad. Sci.
USA 50: 4949-4953.

Product Citations

1 Min, MK. et al. (2007). Overexpression of Arabidopsis AGD7
Causes Relocation of Golgi-localized Proteins to the ER and
Inhibits Protein Trafficking in Plant Cells. Plant Physiology,
10.1104/pp.106.095091.

2 Ohsawa, Y. et al (2006). Muscular atrophy of caveolin-3-defi-
cient mice is rescued by myostatin inhibition. J. Clin. Invest., 116:
2924 - 2934.

3 Takida, S. et al. (2005). Palmitoylation and Plasma Membrane
Targeting of RGS7 Are Promoted by {alpha}o. Mol Pharmacol.,
67:132 - 139.

4 Henry, KW. et al. (2003). Transcriptional activation via sequen-
tial histone H2B ubiquitylation and deubiquitylation, mediated
by SAGA-associated Ubp8. Genes & Dev., 17: 2648.

5 Mo, C. et al. (2002). Protein-protein interactions among C-4
demethylation enzymes involved in yeast sterol biosynthesis.
Proc. Nat. Acad. Sci. , 99: 9739.

6 Brown, V.D: et al. (2002). The B-Domain Lysine Patch of pRB Is
Required for Binding to Large T Antigen and Release of E2F by
Phosphorylation. Mol. Cell. Biol., 22: 1390 - 1401.

7 Rovnak J. and Quackenbush, S.L. (2002). Walleye Dermal
Sarcoma Virus Cyclin Interacts with Components of the Medi-
ator Complex and the RNA Polymerase |l Holoenzyme. J. Virol.,
76: 8031 - 8039.

8 Nicolas, E. et al. (2001). The histone deacetylase HDAC3 targets
RbAp48 to the retinoblastoma protein. Nucleic Acids Res., 29:
3131 - 3136.

9 Ivan, M. et al. (2001). HIFalpha Targeted for VHL-Mediated
Destruction by Proline Hydroxylation: Implications for 02
Sensing. Science, 292: 464.

10 Xu, L.H. (2000). The Focal Adhesion Kinase Suppresses Trans-
formation-associated, Anchorage-independent Apoptosis in
Human Breast Cancer Cells. INVOLVEMENT OF DEATH
RECEPTOR-RELATED SIGNALING PATHWAYS. J. Biol. Chem.,
275: 30597.

5. Supplementary Information
5.1 Conventions

Text Conventions

To make information consistent and easy-to-read, the following text
conventions are used in this document:

Text Convention Usage

Numbered instructions
labeled @, @, etc.

Asterisk *

Steps in a procedure that must be per-
formed in the order listed

Denotes a product available from Roche
Diagnostics.

Symbols

In this Instruction Manual, the following symbols are used to highlight
important information:

Symbol Description

® Information Note:
Additional information about the current topic or proce-
dure.

A Important Note:

Information critical to the success of the procedure or use
of the product.
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Abbreviations
In this Instruction Manual the following abbreviations are used:

Abbreviation Meaning

HA hemagglutinin

PBS phosphate-buffered saline

POD peroxidase

PVDF polyvinyl-difluoride

A; D; P; V; Y  alanine; aspartic acid; proline; valine; tyrosine

5.2 Changes to Previous Version
= Editorial changes

5.3  Ordering Information

Product Pack Size Cat No.
Anti-HA (12CA5) 200 pg 11583 816 001
5mg (1ml) 11 666 606 001

Anti-HA-Biotin

100 pg (500 )

11 666 851 001

Anti-HA-Fluorescein 100 pg (500 wh)

11 666 878 001

Product

Lumi-Film Chemilumines-
cent
Detection Film

Pack Size

100 films
(8 x 10 inches
20.3 x 25.4 cm)

Cat No.
11 666 657 001

PVDF Western Blotting
Membranes

1 roll (30 cm x 3.00 m)

03 010 040 001

Western Blocking Reagent,
Solution

100 ml (10 blots, 100 cm?)
6 x 100 ml (60 blots,
100 cm?)

11 921 673 001
11 921 681 001

Bovine Serum Albumin, 50 g 10 735 078 001
Fraction V 100 g 10 735 086 001
500 g 10 735 094 001
1 kg 10 735 108 001
Detergents
Triton X-100 5% 10 ml 11 332 481 001
Tween 20 5x 10 ml 11 332 465 001
Nonidet P40 5x 10 ml 11 332 473 001
Buffers in a Box, Premixed 41 11 666 789 001

PBS Buffer, 10x

Immunoprecipitation Reagents

Immunoprecipitation Kit

20 reactions

11719 386 001

(Protein G)

Anti-HA High Affinity (3F10) 50 pg 11 867 423 001 Protein G Agarose 2ml 11719 416 001
500 ug 11 867 431 001 5ml 11 243 233 001

Anti-HA-Biotin, High Affinity 50 g 12 158 167 001 15 mi 05 015 952 001

(BF10) # only available in the U.S.

Anti-HA-Fluorescein, High 25 pg 11 988 506 001

Affinity (3F10) 5.4 Trademarks

Anti-HA-Peroxidase, High ~ 25 pug 12013 819 001 COMPLETE, PHOSSTOP and X-TREMEGENE are trademarks of Roche.

Affinity (3F10) All other product names and trademarks are the property of their

Anti-HA Affinity Matrix 1ml 11 815016 001 respective owners.

HA Peptide 5mg 11 666 975 001 5.5 Regulatory Disclaimer

Protease/Phosphatase Inhibitor Tablets and Lysis Reagents For life science research only. Not for use in diagnostic procedures.

cOmplete 20 tablets in glass vials 11 697 498 001 . . .

3 x 20 tablets in glass vials 11 836 145 001 5.6 Disclaimer of License

20 tablets in EASYpacks 04693 116 001 For patent license limitations for individual products please refer to:
cOmplete, Mini 25 tablets in a glass vial 11 836 153 001 List of biochemical reagent products

30 tablets in EASYpacks

20 tablets in a glass vial
3 x 20 tablets in glass vials
20 tablets in EASYpacks

cOmplete, Mini, EDTA-free 25 tablets in a glass vial
30 tablets in EASYpacks

04 693 124 001

11 873 580 001
05 056 489 001
04 693 132 001

11 836 170 001
04 693 159 001

cOmplete, EDTA-free

cOmplete Lysis-M 1 kit (200 ml lysis reagent 04 719 956 001
(for mammalian cell lysis)  and 20 cOmplete Protease
Inhibitor Cocktail Tablets)
cOmplete Lysis-M, EDTA- 1 kit (200 ml lysis reagent 04 719 964 001
free (for mammalian cell and 20 cOmplete, EDTA-free
lysis) Protease Inhibitor
Cocktail Tablets)
PhosSTOP 20 tablets 04 906 837 001
in EASYpacks
10 tablets 04 906 845 001
in EASYpacks

Transfection Reagents
X-tremeGENE 9 DNA Trans- 0.4 ml

06 365 779 001

fection Reagent 1ml 06 365 787 001

5x 1ml 06 365 809 001 Contact and Support
X-tremeGENE HP DNA 0.4 ml 06 366 244 001 To ask questions, solve problems, suggest enhancements and report new
Transfection Reagent 1ml 06 366 236 001 applications, please visit our Online Technical Support Site.

5x 1ml . . L .

m 06 366 546 001 To call, write, fax, or email us, visit sigma-aldrich.com, and select your home

Western Blotting Reagents country. Country-specific contact information will be displayed.
Lumi-LightP-US Western Blot-1 kit (1,000 cm? membrane) 12 015218 001
ting Kit
(Mouse/Rabbit)

Lumi-Light Western Blotting 400 ml, (4000 cm? membrane) 12 015 200 001

Substrate

Lumi-LightPYS Western Blot-100 ml,

ting (1,000 cm? membrane)

Substrate

12 015 196 001

Roche Diagnostics GmbH
Sandhofer Strasse 116
68305 Mannheim
Germany


https://lifescience.roche.com/webapp/wcs/stores/servlet/ContentView?catalogId=10001&contentName1=distributionagreement
http://smile-pid.dia.roche.com/material.aspx?nodeID=&productID=3929&materialID=04906837001
http://smile-pid.dia.roche.com/material.aspx?nodeID=&productID=3929&materialID=04906845001
http://www.sigmaaldrich.com/technical-service-home.html
http://www.sigmaaldrich.com/technical-service-home.html
http://www.sigmaaldrich.com/
site-level/corporate/worldwide-offices.html
http://www.sigmaaldrich.com/site-level/corporate/worldwide-offices.html
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