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Figure 10.1. Schematic diagram illustrating
the use of nitrocellulose and PVDF membranes
in Western blot analysis with Anti-ACTIVE®

pAbs. Protocols for use with nitrocellulose
(Panel A) and PVDF (Panel B) membranes.
Recommended dilutions of the Anti-
ACTIVE® pAbs are 1:5,000 for
Anti-ACTIVE® MAPK pAb, 1:2,000 for Anti-
ACTIVE® p38 pAb, 1:5,000 for
Anti-ACTIVE® JNK pAb and 1:5,000 to
1:10,000 for the Anti-ACTIVE® Qualified
Donkey Anti-Rabbit IgG (H+L) secondary
antibodies (both HRP- and AP-conjugat-
ed). KPL is an abbreviation for Kirkegaard
and Perry Laboratories. See Technical
Bulletin #TB262 for more information about
this protocol.

Note: It may be necessary to empirically
determine the optimal dilutions of primary
and secondary antibodies for your system.
Use of secondary antibodies other than
those available from Promega may require
additional optimization.

Perform SDS-PAGE and transfer to a 
PVDF membrane.

Block PVDF membrane with PVDF Buffer 
for 1 hour (37˚C) or overnight (4˚C).

Apply Anti-ACTIVE   pAb diluted with 
PVDF Buffer and incubate 2 hours at 

room temperature with agitation.

Wash membrane 3 times with 75ml 
of PVDF Buffer (15 minutes each), 

decant after each wash.

Dilute Anti-ACTIVE   qualified Donkey 
Anti-Rabbit Antibody conjugate 

(1:5,000 to 1:10,000) with PVDF Buffer.  
Incubate 1 hour at room

temperature with agitation.

Wash membrane 3 times 
(15 minutes each) in 75ml of PVDF 

Buffer. Rinse membrane twice (1 minute 
each) in TBS, decant after each wash.

Colorimetric 
Detection
Incubate with detection 
reagent until appropriate 
signal level is obtained.
HRP: KPL TMB Reagent
AP: Promega’s Western 
Blue® Substrate.

Chemiluminescent 
Detection
HRP: Soak blot for 1 
minute in ECL™ Detection 
Reagent.Expose blot  to film.
AP: Soak blot for 5 minutes 
in Tropix Western-Star ™ 
Substrate. Remove 
excess reagent and 
expose blot to film.

B.                      PVDF

Perform SDS-PAGE and transfer to a 
nitrocellulose membrane.

Block nitrocellulose membrane with 
TBS/1% BSA for 1 hour (37˚C) or 

overnight (4˚C).

Apply Anti-ACTIVE   pAb diluted with 
TBST/0.1% BSA and incubate 2 hours at 

room temperature with agitation.

Wash membrane 3 times with 75ml 
of TBST (15 minutes each), decant 

after each wash.

Dilute Anti-ACTIVE   qualified Donkey 
Anti-Rabbit Antibody conjugate 

(1:5,000 to 1:10,000) with TBST/0.1% BSA.  
Incubate 1 hour at room

temperature with agitation.

Wash membrane 3 times 
(15 minutes each) in 75ml of TBST.

Rinse membrane twice (1 minute each) 
in TBS, decant after each wash.

Colorimetric 
Detection
Incubate with detection 
reagent until appropriate 
signal level is obtained.
HRP: KPL TMB Reagent
AP: Promega’s Western 
Blue® Substrate.

Chemiluminescent 
Detection
HRP: Soak blot for 1 minute 
in ECL™ Detection Reagent.
Expose blot to film.
AP: Soak blot for 5 minutes 
in Tropix Western-Star ™ 
Substrate. Remove excess 
reagent and expose blot to film.

A.              Nitrocellulose

® ®

® ® 

Western Blot Analysis with Anti-ACTIVE® MAPK, JNK and p38 pAbs 

Composition of Buffers

TBST buffer

TBS buffer with 0.05% 
Tween® 20

TBS buffer

20mM Tris-HCl (pH 7.5)
150mM NaCl

PVDF buffer

TBS buffer with 0.2% I-Block™    
(Tropix) and 0.1% Tween® 20
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Immunocytochemistry with Anti-ACTIVE® MAPK, JNK and p38 Abs
The following method is for preparing and immunostaining PC12 cells stimulated by either
nerve growth factor (NGF) to activate MAP kinases or sorbitol to activate JNK and p38 kinases.
For more information about this protocol, see Technical Bulletin #TB262.

Materials to Be Supplied by the User
• Lab-Tek® 4-chambered slides (Fisher Cat.# 12-565-21) 
• rat tail collagen (Collaborative BioScience Products)
• RPMI 1640 with 25mM HEPES, 300mg/L L-glutamine, 10% horse serum, 5% fetal bovine

serum and 0.5mM EGTA. 
• NGF (Promega Cat.# G5141) or sorbitol
• PBS
• 10% paraformaldehyde
• methanol (–20°C)
• blocking buffer
• Donkey Anti-Rabbit Cy™3 conjugate (Jackson ImmunoResearch Cat.# 741-165-152)

Preparation and Activation of PC12 Cells
1. Coat Lab-Tek® 4-chambered slides with rat tail collagen (6µg/cm2 in sterile PBS) for one

hour.
2. Grow PC12 cells in chambers at 37°C in 5% CO2 in medium containing RPMI 1640 with

25mM HEPES, 300mg/L L-glutamine, 10% horse serum, 5% fetal bovine serum and 0.5mM
EGTA. The medium should be changed every other day until the cells reach 80% conflu-
ence.

3. Activate the cells in 2 chambers as described below. Use the cells in the remaining 2
chambers as untreated controls.
NGF Treatment to Activate ERK 1/2
The day before immunocytochemistry (ICC), add fresh medium with serum. The next day,
add 200ng/ml NGF in RPMI. Incubate for 5 minutes at 37°C.
Sorbitol Treatment to Activate JNK and p38 Kinase
The day before ICC, add fresh medium without serum. The next day add sorbitol to a final
concentration of 1M. Incubate for 30 minutes at 37°C.

4. See Figure 10.2 for immunostaining procedure.

Composition of Buffers

blocking buffer

1% BSA and 5% donkey 
serum in PBS

TBS buffer

20mM Tris-HCl (pH 7.5)
150mM NaCl

10% paraformaldehyde

5g paraformaldehyde
50ml PBS
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Wash activated
cells once with
cold PBS.

Wash once with
PBS for 5 minutes.

Incubate with diluted 
primary antibody
overnight at 4°C.

Wash 5 times for 
15 minutes each
in PBS.

Incubate with diluted
secondary antibody
for 90 minutes at
room temperature.

Wash 5 times for 
15 minutes each
in PBS.

Remove grid
and mount slides.

Fix cells with 10%
paraformaldehyde,
for 30 minutes at 
room temperature.

Wash 3 times for 
5 minutes each 
in PBS.

Permeabilize the
cells with –20°C
methanol for 
10 minutes.

Wash 3 times for 
5 minutes each
in PBS.

Incubate with 
blocking buffer
for 3 hours at 
room temperature.

(continued in next column)

Figure 10.2. Immunostaining of activated PC12 cells.
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Generation of Control PC12 Cell Extracts
PC12 (pheochromocytoma) cell extracts can be prepared using the following procedure, for
use as positive and negative controls for Western blot analysis with the Anti-ACTIVE® pAbs.
PC12 cells are grown to an appropriate density, then treated with either NGF or sorbitol, or
are left untreated. NGF will potently activate ERK isoforms but not JNK or p38 kinases.
Sorbitol, on the other hand, will induce the activation of ERK, JNK and p38 by osmotic stress.
The extracts are harvested and stored at –70°C for future use. 

Materials to be Supplied by the User

• PC12 cells (ATCC# CRL1721)
• RPMI 1640 medium, supplemented (Gibco BRL Cat.# 22400–089)
• 25, 75 and 150cm2 tissue culture flasks (Corning® Cat.# 25100–25, 25110–75 and

25126–150)
• rat tail collagen (Sigma Cat.# C7661)
• 37°C incubator with 5% CO2

• cell scraper (Costar® Cat.# 3010)
• sorbitol (Sigma Cat.# S3889) 
• NGF (nerve growth factor; Promega Cat.# G5141)
• Dulbecco’s PBS without Ca2+ and Mg2+ (Gibco BRL Cat.# 14200–075)
• Dounce type A glass homogenizer (Fisher Cat.# K885300–0015)
• harvest buffer

1. Precoat 25cm2 tissue culture flasks with rat tail collagen, 6µg/cm2 in 3ml of RPMI 1640
medium without serum, at 37°C for at least one hour. Remove the excess liquid and
store the flasks at 37°C, 5% CO2 until the next day.

2. Grow PC12 cells in RPMI 1640 medium, supplemented. Change the medium every other
day until the cells reach 80% confluence, as determined by inspection with an inverted
light microscope. Using a cell scraper, scrape the cells to dislodge from the flask.
Resuspend in 30ml of fresh RPMI 1640 medium, supplemented, in a 75cm2 flask. 

3. When the cells in the 75cm2 flask reach 80% confluence, scrape the cells to dislodge
from the flask, resuspend in 240ml of fresh RPMI 1640 medium, supplemented, and dis-
pense into four 150cm2 flasks (total volume of 60ml/150cm2 flask). Allow the PC12 cells
to reach 80% confluence in the 150cm2 flasks.

4. On the day before stimulation and harvest, add fresh medium with serum to the flasks
for the negative control or NGF treatment, and fresh medium without serum to the flasks
for sorbitol treatment. Proceed to either Step 5 for sorbitol stimulation or Step 6 for NGF
stimulation.

5. Sorbitol-treated cells: On the day of stimulation, add 2.5M aqueous sorbitol solution to
the flasks in order to achieve a final concentration of 0.5M sorbitol (1). Stimulate for 5
minutes, incubating at 37°C. Proceed to Step 7 for harvesting the cells.

6. NGF-treated cells: On the day of stimulation, add NGF at 50ng/ml final concentration in
the flask and stimulate cells for 5 minutes at 37°C (2). Proceed to Step 7 for harvesting
the cells.

7. To harvest the cells, remove the media and rinse the cell monolayer once with 10ml of
ice-cold Dulbecco’s PBS without Ca2+ and Mg2+. Add 2ml of ice-cold harvest buffer per
150cm2 flask and scrape the cells. Transfer the cell suspension to a Dounce type A
glass homogenizer on ice. 

8. Break the cells open, on ice, with 125 strokes of the homogenizer, then centrifuge the
lysed cell suspension in a microcentrifuge for 2 minutes at 10,000 × g, 4°C. Centrifuge
the resulting supernatant solution in an ultracentrifuge for 1 hour at 97,000 × g, 4°C. 

9. Aliquot the final supernatant to 50µl per tube. Store at –70°C.
10. Determine the protein concentration of the extracts.

RPMI 1640 medium, supplemented

25mM HEPES
2mM L-glutamine
10% horse serum
5% fetal bovine serum

50 units/ml penicillin
50µg/ml streptomycin
0.5 mM EGTA

harvest buffer (3)

20mM Tris-HCl (pH 7.3)
20mM p-nitrophenyl phosphate
1mM EGTA

50mM NaF
50µM sodium o-vanadate
5mM benzamidine

References
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of ERK and JNK-p38 MAP kinases
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and properties of extracellular signal-
regulated kinase 1, an insulin-
stimulated microtubule-associated
protein 2 kinase. Biochem. 30, 278.
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Frequently Asked Questions for Anti-ACTIVE® MAPK, JNK and p38 pAbs and
MAPK Signaling Pathways
Exactly what are “Anti-ACTIVE®” Antibodies?

Promega’s Anti-ACTIVE® antibodies are designed to specifically recognize the active forms
of particular enzymes. Typically, enzymes are activated through post-translational modifica-
tion—usually phosphorylation. In the MAPK signaling pathway, the kinases MAPK, JNK and
p38 each contain a Thr-X-Tyr consensus sequence (see Table 10.1) in the “phosphorylation
loop” within the catalytic domain. The kinases are active only when both the threonine and
tyrosine residues of this sequence are phosphorylated. Promega’s family of MAPK Anti-
ACTIVE® Antibodies are raised against the phosphorylated peptide core sequences and are
specific to the active, dually phosphorylated forms of MAPK, JNK and p38. Minimal cross-
reactivity occurs with monophosphorylated and nonphosphorylated forms of the proteins or
between members of this superfamily. 

How are the Anti-ACTIVE® Antibodies purified?

The Anti-ACTIVE® Antibodies are purified through a two-step process. Initially, the rabbit
serum is immunodepleted by passage over a column containing the unphosphorylated pep-
tide. This is followed by affinity chromatography over a column containing the phosphorylated
immunogen peptide that corresponds to the active form of the kinase. This process results in
the production of a highly specific polyclonal antibody preparation that is highly reactive to
only the dually phosphorylated enzyme. 

Why use Anti-ACTIVE® Antibodies?

Promega’s Anti-ACTIVE® Antibodies are tested to work in Western analysis with crude cell
extracts and thus provide a simple, non-radioactive method to detect active kinase. In addi-
tion, the MAPK family of Anti-ACTIVE® Antibodies are tested for use in immunostaining
applications—every lot of antibody is tested for activity on PC12 cells (rat pheochromocy-
toma cells), which express activated ERK (MAPK), JNK or p38 kinases. Therefore, Anti-ACTIVE®

Antibody-based assays can replace other methods of detecting active kinase such as elec-
trophoretic mobility shift assays, in-gel kinase assays, immunoprecipitation-based kinase
assays and Western blotting with anti-phosphotyrosine antibodies. The MAPK family of Anti-
ACTIVE® Antibodies are supplied with complete protocols for Western analysis and
immunocytochemistry.

Which secondary antibodies should be used with Anti-ACTIVE® Antibodies?
Promega’s Anti-ACTIVE® Antibodies are polyclonal antibodies isolated from rabbit serum.
Therefore, anti-rabbit IgG secondary antibodies should be used for detection. Appropriate
controls consisting of secondary antibody only (e.g., no primary antibody) are recommended
to determine any contribution the secondary antibody may make to background signal.
Promega offers horseradish peroxidase- and alkaline phosphatase-conjugated Donkey Anti-
Rabbit IgG secondary antibodies (Cat.# V7951 and V7971) designed for use with the
Anti-ACTIVE® Antibodies. These Anti-ACTIVE®-qualified antibody conjugates have been cer-
tified to perform optimally with the primary Anti-ACTIVE® Antibodies and to give highly
specific signals and low background in Western blot analysis of crude cell extracts using
chemiluminescent or colorimetric detection. They are also optimized for minimum cross-reac-
tivity with immunoglobulin G from other species.  

What is the MEK Inhibitor U0126 and how does it compare to PD 98059? 

MAP kinase kinase 1 and 2 (MEK 1/2) are the enzymes responsible for activating ERK 1/2.
MEK Inhibitor U0126 (Cat.# V1121) is a novel, selective and potent inhibitor of MEK 1/2.
U0126 is an organic compound (1,4-diamino-2,3-dicyano-1,4-bis[2-aminophenylthio]butadi-
ene; MW= 426.5) that binds to MEK in a noncompetitive manner and prevents the enzyme
from phosphorylating ERK by inhibiting the catalytic activity of the active enzyme. The MEK
inhibitor PD 98059 (Cat.# V1191), on the other hand, prevents MEK1 activation by Raf (PD
98059 is less active against MEK2). PD 98059 binds to inactive MEK1 and prevents Raf from
phosphorylating it; however, PD 98059 has little effect on active MEK1. Thus, U0126 will
inhibit downstream activation of ERK 1/2 regardless of the activation state of MEK 1/2.
Additionally, U0126 is a more potent inhibitor than PD 98059 both in vitro and in vivo. U0126
inhibits constitutively active MEK1 with an IC50 of 0.07µM, while PD 98059 inhibits at an IC50
of 10µM (1). IC50 results may vary depending on the kinase and cell type used.

Does Promega offer any other MAPK signaling inhibitors?

In addition to U0126 and PD 98059, Promega offers SB 203580, a specific, cell-permeable
inhibitor of the p38 kinase isoforms, p38α, p38β and p38β-2. SB 203580 acts as a competitive
inhibitor of ATP binding. Reported IC50 values for p38 activity range from 21nM to 1µM (2–5).
SB 203580 has no significant effect on the activities of ERKs, JNKs, p38γ or p38δ.

Table 10.1. Core Amino Acid Sequences
Recognized by Promega’s family of MAPK Anti-
ACTIVE® Antibodies.

Anti-ACTIVE® Catalytic
Antibody Core
MAPK pThr183–Glu184–pTyr185

JNK pThr183–Pro184–pTyr185

p38 pThr180–Gly181–pTyr182
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Protein Kinase Substrates and Inhibitors

Table 10.2. Peptide Substrates for Selected Protein Kinases.
Kinase Molecular Weight Substrate Sequencea Km

cdc2 Kinase 1137Da Pro-Lys-Thr-Pro-Lys-Lys-Ala-Lys-Lys-Leu 5µM (1)

Casein Kinase I 1235Da Asp-Asp-Asp-Glu-Glu-Ser-Ile-Thr-Arg-Arg 0.5–1.0mM (2)

Casein Kinase II 1362Da Arg-Arg-Arg-Glu-Glu-Glu-Thr-Glu-Glu-Glu 0.5mM (3)

DNA-Dependent Protein Kinase 1759Da Glu-Pro-Pro-Leu-Ser-Gln-Glu-Ala-Phe-Ala-Asp-Leu-Trp-Lys-Lys 760µM (4)

Protein Kinase A (Kemptide) 772Da Leu-Arg-Arg-Ala-Ser-Leu-Gly 16µM (5)

Protein Kinase C (Neurogranin28–43) 1800Da Ala-Ala-Lys-Ile-Gln-Ala-Ser-Phe-Arg-Gly-His-Met-Ala-Arg-Lys-Lys 150nM (6)

Protein Kinase G 937Da Arg-Lys-Ile-Ser-Ala-Ser-Glu-Phe 68µM (7)
(a)The phosphorylated residue is indicated in bold.
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1. Beaudette, K.N., Lew, J. and Wang, J.H. (1993) Substrate specificity characterization of a cdc2-like protein kinase purified from bovine

brain. J. Biol. Chem. 268, 20825.
2. Agostinis, P. et al. (1989) A synthetic peptide substrate specific for casein kinase I. FEBS Lett. 259, 75.
3. Kuenzel, E.A. and Krebs, E.G. (1985) A synthetic peptide substrate specific for casein kinase II. Proc. Natl. Acad. Sci. USA 82, 737.
4. Lees-Miller, S. et al. (1992) Human DNA-activated protein kinase phosphorylates serines 15 and 37 in the amino-terminal transactivation

domain of human p53. Mol. Cell. Biol. 12, 5041.
5. Kemp, B.E. et al. (1977) Role of multiple basic residues in determining the substrate specificity of cyclic AMP-dependent protein kinase. 

J. Biol. Chem. 252, 4888.
6. Chen, S.-J. et al. (1993) Studies with synthetic peptide substrates derived from the neuronal protein neurogranin reveal structural determi-

nants of potency and selectivity for protein kinase C. Biochemistry 32, 1032.
7. Colbran, J.L. et al. (1992) A phenylalanine in peptide substrates provides for selectivity between cGMP- and cAMP-dependent protein
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Table 10.3. Promega Protein Kinase Inhibitors.
Molecular Working 

Inhibitor Specificity Weight Stock Solution Concentration
U0126 (Cat.# V1121) Inhibits active MEK 1/2 426.5Da 10mM 0.1–10µM

Dissolve 1mg in 234µl DMSO. 
Store in aliquots at –20°C

SB 203580 (Cat.# V1161) p38α, p38β or p38β2 377.4Da 10mM 21nM–1µM
Dissolve 1mg in 265µl DMSO.
Store in aliquots at –20°C.

LY 294002 (Cat.# V1201) Phosphatidylinositol 3-kinase (PI3K) 307.4Da 50mM 1–50µM
Dissolve 5mg in 325µl DMSO. 
Store in aliquots at –20°C.

PD 98059 (Cat.# V1191) Prevents MEK activation 267.3Da 20mM 0.1–100µM
Dissolve 5mg in 935µl of DMSO. 
Store in aliquots at –20°C.

PKA Inhibitor (PKI; Cat.# V5681) PKA 2222Da 10mg/ml up to 10µM
Provided in water.

Myristoylated PKC Inhibitor PKC 1754Da 10mg/ml up to 100µM
(Cat.# V5691) Provided in water.

Olomoucine (Cat.# V2372) pp34cdc2/cyclin B (cdc2 Kinase) 298.15Da 10mM up to 100µM
pp33cdk2/cyclin A Dissolve 1mg in 335µl of DMSO.
pp33cdc2/cyclin E Store in aliquots at –20°C.
pp33cdk5/p25 ERK

T O  O R D E R

Phone
1-800-356-9526

Fax
1-800-356-1970

Online
www.promega.com



Phosphatase Inhibitors

Table 10.4. Selected Chemical Phosphatase Inhibitorsa.
Molecular Working

Inhibitor Specificityb Weight Stock Solution Concentration
NaF PPase-1 n.d. 41.99Da 1M 50mM

PTPase – Dissolve in water.
PPase-2A ++++
PPase-2B ++++
PPase-2C ++++

Vanadate (Na3VO4) PPase-1 n.d. 183.9Da ≤50mg/ml (270mM) 1mM
PTPase ++++ Dissolve in water and adjust pH to 10.
PPase-2A – Heat to boiling until translucent. 
PPase-2B ++ Readjust pH to 10.
PPase-2C – Solution may not completely clear.

Store aliquots frozen at –20°C.c

Okadaic Acid PPase-1 +++ 805Da 5mM 12nM–5µM
PTPase – Dissolve in DMSO and store at –20°C.
PPase-2A ++++
PPase-2B ++
PPase-2C –

EDTA PPase-1 – 372.24Da 500mM 1–20mM
PTPase – (disodium salt) Dissolve in water and adjust pH to 8.0.
PPase-2A – Store at 4°C or room temperature.
PPase-2B – Solubility increases as pH increases.
PPase-2C ++++  

EGTA PPase-1 – 380.4Da 500mM 1–20mM
PTPase – (free acid) Dissolve in water and adjust pH to 8.0.
PPase-2A – Store at 4°C or room temperature.
PPase-2B ++++ Solubility increases as pH increases.
PPase-2C –

Trifluoperazin PPase-1 – 480.4Da 5–20mM 25µM
PTPase – (dihydrochloride salt) Dissolve in water.
PPase-2A – Store frozen aliquots at –20°C.
PPase-2B ++++ Stable for at least 3 months.
PPase-2C –

aProtein Phosphorylation: A Practical Approach. Hardie, D.G., ed., IRL Press, Oxford UK, 1993, and Cohen, P. (1991) Classification of protein-serine/threonine phos-
phatases: identification and quantitation in cell extracts. Meth. Enzymol. 201, 389.

b++++ high potency; +++ moderately high potency; ++ moderate potency; + low potency; – very low or no effect; n.d., not determined.

cGordon, J.A. (1991) Use of vanadate as protein-phosphotyrosine phosphatase inhibitor. Meth. Enzymol. 201, 477.
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Protease Inhibitors

Table 10.5. Commonly Used Protease Inhibitorsa.
Molecular Working 

Inhibitor Weight Specificity Stock Solution Concentration
PMSF 174.2Da serine proteases 100mM in isopropanol. 

Stable at room temperature for at least 9 months. 0.1–1mMb

AEBSF 239.5Da serine proteases 100mg/ml in water. Store aliquots at –20°C. 
Stable for 1–2 months. 0.1–1.0mg/ml

Benzamidine 156.6Da serine proteases 0.3M (50mg/ml) in water. 
Do not store, but make fresh each time. 0.5–4.0mM

Leupeptin 475.6Da serine proteases 1mg/ml in water. Stable for 1 week at 4°C 
or 6 months frozen in aliquots at –20°C. 0.5µg/ml

Pepstatin 685.9Da aspartic proteases 1mg/ml in methanol. Stable for 1 week at 4°C 
or 1 month frozen in aliquots at –20°C. 0.7µg/ml

Aprotinin 6512Da serine proteases 10mg/ml in water or aqueous buffer. 
At pH 7–8, stable for 1 week at 4°C or 6 months 
frozen in aliquots at –20°C. 0.06–2.0µg/ml

E-64 357.4Da cysteine proteases 20mg/ml in a 1:1 mixture of ethanol and water. 
Stable for 1 month frozen in aliquots at –20°C. 0.5–10µg/ml

Bestatin 308.4Da amino peptidases, 5mg/ml in methanol. Stable for 6 months frozen
exopeptidases in aliquots at –20°C. 40µg/ml

EDTA, 372.24Da metalloproteases 0.5M in water adjusted to pH 8.0. 
disodium salt Stable at 4°C for at least 6 months. 0.5–1.3mM
aThe Complete Guide for Protease Inhibition from Roche Molecular Biochemicals and Proteins LabFax, Price, N.C., ed., βios Scientific Publishers, Academic
Press,Oxford, UK, 1996. 

bPMSF has a limited half-life in aqueous solution. For additional information on PMSF stability, see James, G. (1978) Inactivation of the protease inhibitor phenyl-
methylsulfonyl fluoride in buffers. Anal. Biochem. 86, 574.
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ARGENTINA/ URUGUAY
Biodynamics, Srl.
Buenos Aires
Tel: 1 1 4383 3000
FAX: 1 1 4384 7316
E-mail: info@biodynamics.com.ar

BRAZIL
bioBRAS
Belo Horizonte
Tel: 31 290 2900
FAX: 31 290 2944
E-mail: biomol@biobras.com.br

CHILE
FERMELO, S.A.
Santiago
Tel: 2 247 2976
FAX: 2 247 2977
E-mail: fermelo@entelchile.net

COLOMBIA
Biologia Molecular, Ltda. (BioMol)
Bogota
Tel: 1 611 2287
FAX: 1 611 2131
E-mail: biomol@hotmail.com

ECUADOR
Electromedics
Quito
Tel: 3 258 2483
FAX: 3 295 9363
E-mail: gleoro@andinanet.net

MEXICO
Uniparts, S.A.
Mexico City
Tel: 5 281 4718
FAX: 5 281 4722
E-mail: uniparts@uniparts.com.mx

PANAMA
Servi-Lab
Panama City
Tel: 507 229 1233
FAX: 507 229 3934
E-mail: servilab@sinfo.net

VENEZUELA
Biochrom Laboratorio, C. A.
Caracas
Tel: 2 267 7054
FAX: 2 263 0924
E-mail: vss@ven.net

EGYPT
Lab Technology
Cairo
Tel: 2 245 1785
FAX: 2 242 8366
E-mail: sahar@link.com.eg

ISRAEL
ORNAT Biochemicals & Laboratory
Equipment
Rehovot
Tel: 89477077

FAX: 89363034
E-mail: ornatbio@ornat.co.il

JORDAN
Masoud Est. for Medical and
Scientific Supplies
Amman
Tel: 64648094
FAX: 64648093
E-mail: masoud.est@firstnet.com.jo

LEBANON
Atom Medical Company, sarl
Beirut
Tel: 1 249836
FAX: 1 249838
E-mail: ATOMMED@cyberia.net.lb

MOROCCO
Genome Biotechnologies SARL
Casablanca
Tel: (0)2 343376
FAX: (0)2 344135
E-mail: genome@lemel.fr

SOUTH AFRICA
Whitehead Scientific
Cape Town
Tel: 21 981 1560
FAX: 21 981 5789
E-mail: whitesci@iafrica.com

TURKEY
ERMANAK MISKCIYAN
Istanbul
Tel: 216 385 8321
FAX: 216 385 4649
E-mail: miskciyan@hotmail.com

▲ AUSTRALIA
Promega Corporation
Sydney
Tel: 02 9565 1100
Freecall: 1 800 225 123
FAX: 02 9550 4454
Free FAX: 1 800 626 017
E-mail: aus_custserv@au.promega.com
Melbourne
Tel: 03 9818 1466
Freecall: 1 800 335 435
FAX: 03 9818 1244

CHINA, PEOPLE'S REPUBLIC
▲ Promega Beijing
Beijing
Tel: 10 6849 8287
FAX: 10 6849 8390
E-mail: prombs@bj.col.com.cn

CHINA (Joint Venture)
Shanghai Promega Biological 
Products, Ltd.
Shanghai
Tel: 21 6483 5136
FAX: 21 6470 0176
E-mail: spromega@srcb.ac.cn

SABC, Sino-American 
Biotechnology Co.
Luo Yang
Tel: 379 432 2510
FAX: 379 432 2505
E-mail: sabc@public.lyptt.ha.cn

HONG KONG
Bio-Gene Technology
Tel: 2646 6101
FAX: 2686 8806
E-mail: biogene@speednet.net

INDIA
HYSEL INDIA PVT. Ltd.
New Delhi
Tel: 11 684 6565
Telex: 3175354 HYSLIN
FAX: 11 691 5917
E-mail: hysel@del2.vsnl.net.in

INDONESIA
PT Diastika Biotekindo
Jakarta Selatan
Tel: 21 489 1718
FAX: 21 475 4707
E-mail: diastika@dnet.net.id

▲ JAPAN
Promega KK
Tokyo, Osaka
Tel: 03 3669 7981
FAX: 03 3669 7982
E-mail: prometec@jp.promega.com

KOREA
Seoulin Bioscience
Seoul
Tel: (02) 478 5911
FAX: (02) 478 5572
E-mail: sltrade@seoulin.co.kr

MALAYSIA
Research Instruments SDN. BHD.
Petaling Jaya Selangor
Tel: 3 704 8600
FAX: 3 704 8599
E-mail: resinst@po.jaring.my

NEW ZEALAND
DADE Behring Diagnostics
New Zealand
Auckland
Tel: 9 366 4784
FAX: 9 379 8308

PAKISTAN
Molecular Products
Karachi
Tel: 0092 21 241 3807
FAX: 0092 21 776 4536
E-mail: moin786@global.net.pk

PHILLIPPINES
MRL Cybertec
Quezon City
Tel: 632 928 1103
FAX: 632 928 1107
E-mail: cybertec@info.com.ph

SINGAPORE
▲ Representative Office
Tel: 65 254 5265
FAX: 65 254 8645
E-mail: nng@promega.com

Research Instruments
Tel: 775 7284
FAX: 775 9228
E-mail: resinst@singnet.com.sg

TAIWAN
Genelabs Life Science
Taipei
Tel: 886 2 238 25378
FAX: 886 2 2371 6316
E-mail: genelabs@ms1.hinet.net

THAILAND
Bio-Active Co., Ltd.
Bangkok
Tel: 662 683 0111
FAX: 662 295 4805
E-mail: active@ji-net.com
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LATIN AMERICA

▲ AUSTRIA
Promega GmbH
Mannheim
Tel: (+49)(0)621-8501-0
Free Phone: 00800-77663422
FAX: (+49)(0)621-8501-220
Free FAX: 00800-77663423
E-mail:

de_custserv@de.promega.com

CZECH REPUBLIC 
East Port Scientific
Prague
Tel: 02 301 8177
FAX: 02 33312428
E-mail: eastport@login.cz

DENMARK
Bie & Berntsen A-S
Roedovre
Tel: 44 94 88 22
FAX: 44 94 27 09
E-mail: bie-bern@post4.tele.dk  

FINLAND
BioFellows OY
Helsinki
Tel: 358 9  755 2550
FAX: 358 9  755 25555
E-mail: info@biofellows.com

▲ FRANCE
Promega France
Lyon
Tel: 04 37 22 50 00
Numero Vert Tel: 0800 48 79 99
FAX: 04 37 22 50 10
E-mail: fr_custserv@fr.promega.com

▲ GERMANY
Promega GmbH
Mannheim
Tel: (+49)(0)621-8501-0
Free Phone: 00800-77663422
FAX: (+49)(0)621-8501-220
Free FAX: 00800-77663423
E-mail: 

de_custserv@de.promega.com

GREECE
BioAnalytica, S.A.
Athens
Tel: 1 6436138
FAX: 1 6462748
E-mail: bioanalyt@hol.gr

HUNGARY
Bio-Science, Kft.
Budapest
Tel: 361 463 5077
FAX: 361 463 5261
E-mail: bio-sci@bio-science.hu

IRELAND
Medical Supply Co., Ltd.
Dublin
Tel: 01 8224222
FAX: 01 8224100
E-mail: msc@internet-ireland.ie

▲ ITALY
Promega Italia S.r.l.
Milan
Tel: 02 290 6651
Numero Verde: 800 69 1818
FAX: 02 2901 7365
E-mail: it_custserv@it.promega.com

▲ THE NETHERLANDS
Belgium and Luxembourg

Promega Benelux b.v.
Leiden
Tel: (+31) (0) 71-5324244
FAX: (+31) (0) 71-5324907
Free phone BE: 0800-18098
Free FAX BE: 0800-16971
Free Tel NL: 0800-0221910
Free FAX NL: 0800-0226545
E-mail: bnl_custserv@nl.promega.com

NORWAY
AH Diagnostics AS
Oslo
Tel: 23  233260
FAX: 23  233270
E-mail: ahdiag@ahdiag.no

POLAND
Symbios  Sp. zo.o.
Gdansk
Tel: (58) 344 1980
FAX: (58) 341 4726 
E-mail: symbios@gd.onet.pl

PORTUGAL
Biocontec Biotecnologia 
e Ambiente, Ltda.
Carcavelos
Tel: 1 361 3620
FAX: 1 362 5615
E-mail: biocontec@mail.eunet.pt

ROMANIA
Dexter Com S.R.L.
Bucharest 
Tel: 401 231 3908
FAX: 401 231 1629
E-mail: dexter@itcnet.ro

RUSSIA
Bion
Moscow 
Tel/FAX: 095 135 4206
E-mail: bion@glas.apc.org

SLOVAK REPUBLIC
Lambda Life a.s.
Bratislava
Tel: 0744 880 160
FAX: 0744 880 165
E-mail: lambda@netlab.sk

SLOVENIA
Kemomed d.o.o.
Kranj
Tel: (0) 64 351 510 
FAX: (0) 64 351 511
E-mail: kemomed@siol.net

SPAIN
Innogenetics Diagnostica y 
Terapeutica, SA
Barcelona
Tel: 93 600 80 10
Free Tel: 90 250 00 10
FAX 93 600 80 11
Free FAX: 90 250 00 11
E-mail: molecular@innogenetics.es

SWEDEN/ICELAND
SDS Scandinavian Diagnostic
Services
Falkenberg
Tel: 0346 83050
FAX: 0346 84840
E-mail: info@sdsscan.se

▲ SWITZERLAND
Catalys AG
Wallisellen
Tel: 01 830 70 37
FAX: 01 830 55 78
E-mail:
catalys_custserv@catalys.promega.com

▲ UNITED KINGDOM
Promega UK
Southampton
Free Phone: 0800 378994
Free FAX: 0800 181037
Technical Direct Free Phone:

0800 559900
Tel: 02380 760225
FAX: 02380 767014
E-mail: ukcustserve@uk.promega.com

EUROPE

MIDDLE EAST/AFRICA

Corporate Headquarters
Madison, Wisconsin
Tel: (800) 356-9526

(608) 274-4330
FAX: (800) 356-1970

(608) 277-2516

Promega Biosciences
San Luis Obispo, California
Toll Free Tel: 888-544-8524
Tel: 805-544-8524
FAX: 805-543-1531

CANADA
Fisher Scientific, Ltd.
Nepean, Ontario
Toll Free Tel: 800 234 7437
Tel: 613 226 8874
FAX: 613 226 8639
Toll Free FAX: 800 463 2996

VWR Canlab
Mississauga, Ontario
Toll Free Tel: 800 932 5000
Tel: 905 813 7377
FAX: 905 813 5245
Toll Free FAX: 800 668 6348

NORTH AMERICA

PACIFIC ASIA

▲ Indicates Promega Office


