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Kit Contents

PhosphoProtein Purification Kit Cat. No. 37101
PhosphoProtein Purification Columns 6

PhosphoProtein Lysis Buffer 2 x 120 ml
PhosphoProtein Elution Buffer 20 ml

CHAPS Stock Solution (10% [w/V]) 7 ml

Benzonase®, endonuclease (DNase/RNase, >99% purity) 2000 Units (25 U/pl)
Protease inhibitor tablets 6

Nanosep® Ultrafiltration columns (10 kDa molecular 6

weight cutoff)

Storage Conditions

PhosphoProtein Purification Columns, buffers, protease inhibitor tablets, and Benzonase
should be stored at 2-8°C. They can be stored under these conditions for up to 12 months
without any reduction in performance.

For longer storage Benzonase can be frozen at —20°C.

Nanosep ultrafiltration columns should be stored dry at room temperature.

Product Use Limitations

PhosphoProtein Purification Kits are developed, designed, and sold for research
purposes only. They are not fo be used for human diagnostic or drug purposes or to be
administered to humans unless expressly cleared for that purpose by the Food and Drug
Administration in the USA or the appropriate regulatory authorities in the country of use.
All due care and attention should be exercised in the handling of many of the materials
described in this text.

Product Warranty and Satisfaction Guarantee

QIAGEN guarantees the performance of all products in the manner described in our product
literature. The purchaser must determine the suitability of the product for its particular use.
Should any product fail to perform satisfactorily due to any reason other than misuse,
QIAGEN will replace it free of charge or refund the purchase price. We reserve the right
to change, alter, or modify any product to enhance its performance and design. If a
QIAGEN product does not meet your expectations, simply call your local Technical
Service Department or distributor. We will credit your account or exchange the product
— as you wish.
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A copy of QIAGEN terms and conditions can be obtained on request, and is also
provided on the back of our invoices. If you have questions about product specifications
or performance, please call QIAGEN Technical Services or your local distributor (see
inside front cover).

Technical Assistance

At QIAGEN we pride ourselves on the quality and availability of our technical support.
Our Technical Service Departments are staffed by experienced scientists with extensive
practical and theoretical expertise in molecular biology and the use of QIAGEN products.
If you have any questions or experience any difficulties regarding PhosphoProtein
Purification Kits or QIAGEN products in general, please do not hesitate to contact us.

QIAGEN customers are a major source of information regarding advanced or specialized
uses of our products. This information is helpful to other scientists as well as to the
researchers at QIAGEN. We therefore encourage you to contact us if you have any
suggestions about product performance or new applications and techniques.

For technical assistance and more information please call one of the QIAGEN Technical
Service Departments or local distributors (see inside front cover).

Safety Information

When working with chemicals, always wear a suitable lab coat, disposable gloves, and
protective goggles. For more information, please consult the appropriate material safety
data sheets (MSDSs). These are available online in convenient and compact PDF format
at www.giagen.com/ts/msds.asp where you can find, view, and print the MSDS for each
QIAGEN kit and kit component.

PhosphoProtein Purification Columns contain ethanol. Flammable. Risk and safety
phrases*: R10.
24-hour emergency information

Poison Information Center Mainz, Germany
Tel: +49-6131-19240

* R10: Flammable.
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Introduction

The complexity of the proteome derives not only from the number of individual proteins
present in a cell, but also from their postranslational modifications. Additionally, splice-
variants may be present, adding further to the complexity of the system. One of the most
common posttranslational modifications of proteins is phosphorylation of serine, threonine,
and tyrosine residues. Phosphorylation of proteins plays a vital role in cell signaling, onco-
genesis, apoptosis, and immune disorders. Around a third of all eukaryotic gene products
can be posttranslationally phosphorylated.

The specific phosphorylation of serine, threonine, or tyrosine residues is the most common
mechanism for the regulation of cellular protein activity. Kinases catalyze the addition of
a phosphate moiety to the hydroxyl group of the respective amino acid. The activity of
protein kinases is regulated by various intracellular key signals, e.g., the concentration of
cyclic AMP or Ca?. Phosphatases catalyze the specific dephosphorylation of protein,
allowing enzymes to switch between phosphorylated and dephosphorylated states.
Reversible protein phosphorylation has been known for some years to control a wide
range of cellular processes and activities such as transmembrane signaling, intracellular
amplification of signals, and cell-cycle control. The analysis of such phosphorylated
residues forms the core of signaltransduction studies.

During the investigation of signaltransduction paths, the phosphorylation profile of the
entire cell or the phosphorylation status of amino acids in a defined protein can be examined.

If the phosphorylation status of a single protein is to be analyzed, both forms of the protein
can be purified by conventional column chromatography or separated on a 2-D gel, and
the extent of phosphorylation determined. The precise site of phosphorylation can be
identified by mass spectroscopy. A common problem with such analyses is that the
amount of protein that has undergone phosphorylation may be small compared to the
unphosphorylated form. This can mean that after purification of a protein, the amount of
phosphorylated material available is insufficient for analysis. In addition, in such analyses
the signal from phosphorylated material must be measured against a high level of back-
ground signal that arises from unphosphorylated protein.

The phosphorylation profile of the entire cell can be investigated by in vivo 32P labeling
followed by 2-D electrophoresis and autoradiography. As an alternative to radiolabeling,
western blots made from 2D gels can be probed using antibodies specific for phosphorylated
amino acids. Changes in the cell's complete phosphorylation profile can be detected in
apoptotic and diseased cells, and also occur in different phases of the cell cycle and of
growth, or under growth in differing media. In addition to the determination of a
phosphorylation profile at a distinct time-point or under certain conditions, the kinetics of
phosphorylation after the addition of an external stimulant can also be recorded.

Phosphorylation-profile analysis is also a cornerstone of the quickly growing field of
proteomics — the analysis of complete complements of proteins. Proteomics includes not
only the identification and quantification of proteins, but also the defermination of their
localization, modifications, interactions, activities, and, ultimately, their function.
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In proteomics studies, sample preparation before 2-D gel analysis should be both gentle
and standardized, in order to minimize protein degradation and aggregation. While the
production of a phosphorylation profile that is reproducible and mirrors the actual profile
found in the cell requires a sample preparation procedure that contains as few steps as
possible, the complexity of the genome and the limitations of analysis methods require a
fractionation before analysis. This reduces the complexity of the system and allows sensitive
defection and analysis of proteins expressed at low levels.

As approximately 10% of the cell’s protein mass is phosphorylated, a purification process
that isolates phosphorylated proteins significantly reduces the complexity and increases
the sensitivity of the analysis.

The PhosphoProtein Purification Kit enables a complete separation of the phosphorylated
from the unphosphorylated cellular protein fraction (Figure 1). The affinity chromatography
procedure, in which phosphorylated proteins are bound to a column while unphosphory-
lated proteins are recovered in the flow-through fraction, reduces complexity and greatly
facilitates phosphorylation-profile studies. Both fractions retain full biological activity and
can be further purified if desired.

Complete Separation of Unphosphorylated
and Phosphorylated Proteins
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PhosphoProtein Purification Procedure
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The PhosphoProtein Purification Principle

The PhosphoProtein Purification Kit is designed for the specific purification of phosphory-
lated proteins from complex cell lysates. Proteins that carry a phosphate group on any
amino acid are bound with high specificity to a PhosphoProtein Purification Column, while
proteins without phosphate groups do not bind to the column and can therefore be found
in the column flow-through fraction (Figure 2).

Gentle lysis of the cells is carried out in a lysis buffer that contains the zwitterionic defergent
CHAPS at a concentration of 0.25 % (w/v). In order to resolve protein-DNA complexes,
Benzonase (a DNase/RNase) is added to the lysate. To prevent proteolytic degradation
of the proteins in the lysate, a mixture of protease inhibitors is added. After lysis and a
centrifugation step to clear the lysate, the protein content of the cells must be determined
and adjusted to 0.1 mg/ml. This concentration adjustment is made to ensure that all phosphate
groups are easily accessible during purification and are not hidden within protein
complexes. Under the lysis buffer conditions used, no phosphatase activity is measurable,
ensuring that the phosphorylated protein fraction that bind the PhosphoProtein Purification
Column accurately reflects the in vivo phosphorylation profile. Subsequently, the lysate
is added to the ready-to-use columns and the flow-through fraction containing non-
phosphorylated proteins can be collected. The lysate passes through the column over
approximately 50 minutes (flow rate = 0.5 ml/min), ensuring complete binding of
phosphorylated proteins. Affer a wash step to remove any unphosphorylated
proteins, the proteins carrying phosphate groups are eluted in a phosphate-buffered saline
(PBS) buffer. Free phosphate in the elution buffer inhibits phosphatase activity, and therefore
stabilizes the phosphorylation status of the eluted fraction during downstream processing
and sforage.

Starting material for one purification procedure is 107 cells. Using the provided lysis buffer
approximately 2.5 mg of total protein can be obtained from this amount of cells. Normally,
7-15% of proteins from cells grown under standard conditions (i.e., without any induction
of phosphorylation) carry one or more phosphate groups. Therefore, the expected yield
from one PhosphoProtein Purification Column is 175-375 pg of phosphorylated protein
(Table 1). Expected concentration of proteins in the eluate is around 0.2 pg/pl. The maximum
binding capacity of the column is approximately 500 pg of phosphorylated protein.

Detecting Phosphorylated Proteins

QIAGEN offers PhosphoSerine and PhosphoThreonine Antibodies for immunodetection of
phosphorylated proteins in blotting procedures. PhosphoSerine and PhosphoThreonine
Antibodies recognize and bind to phosphorylated serine and threonine residues,
irrespective of surrounding amino acids. The use of chemiluminescent detection in
conjunction with  QIAGEN®  PhosphoProtein  Antibodies is strongly recommended.
Phosphorylated proteins are often present at very low concentrations, and therefore the
sensitivity of detection should be maximized. The ECL™ system from Amersham BioSciences
can be used in combination with HRP-conjugated anti-mouse secondary antibodies.
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Table 1. Yields of phosphorylated proteins obtained using the PhosphoProtein
Purification Kit

Protein
Total loaded
Number of proteinin  onto Percentage
cells cell lysate  column  Protein in  phosphorylated
Cell type processed  (pg) (vg) eluate (pg) proteins
CHO 1.5x107 3400 2500 300 12%
NIH 3T3 n.d. 2750 2500 165 7%
293 1.5x107 3650 2500 200 8%
Cos-/ 4.5x10¢ 1700 1700 120 7%
Huh-7 85x10¢ 2650 2500 235 9%
HT 29 n.d. n.d. 2500 200 8%
LT 23 n.d. n.d. 2500 275 1%
Hela S3 1.8x 107 5950 2500 280 11%
Hela Acc57 6.6 x 104 2500 2500 235 9%

n.d.: not determined

Highly Specific Separation of
Phosphorylated Proteins
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20 labeled in vivo using 32P. Cell lysate was processed

using the PhosphoProtein Purification Kit and the

radioactivity in each fraction measured. Data kindly

04 provided by Gudrun Rehg and Sascha Dammeier, Byk
lysate Flow-through Eluate Gulden, Konstanz, Germany.
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PhosphoProtein Purification Protocol

Important notes before starting

For most downstream applications, concentration of the separated protein fractions
is required. The PhosphoProtein Purification Kit contains six Nanosep ultrafiltration
devices that enable easy buffer exchange and concentration of dilute protein samples.
The ultrafiltration columns have a molecular weight cutoff (MWCQO) of 10 kDa. It is
recommended that the most concentrated phosphorylated protein fraction (usually
the third elution fraction) be concentrated by a factor of 10 for SDS-PAGE and
subsequent Coomassie® staining or western blot analysis (i.e., the 500 pl elution
volume should be reduced to a volume of 50 pl). For SDS-PAGE followed by silver
staining, the eluates can be used without concentration.

For 2-D gel analysis, both phosphorylated and unphosphorylated protein fractions
must be concentrated and desalted. This can be achieved by reducing the volume of
the eluate fraction to 50 pl by ultrafiltration; adding 450 pl 10 mM Tris-Cl, pH 7.0;
reducing the volume to 50 pl once more by ultrdfiliration; adding a further 450 pl
10 mM Tris-Cl, pH 7.0; and reducing the volume for a third time by ultrafiltration.
The concentrated, desalted protein fraction can then be taken up in 2-D gel loading
buffer and loaded onto the gel.

Although lysis is carried out at 4°C the protein purification procedure is performed
at room temperature. A profease inhibitor mix prevents proteolytic degradation of the
proteins. Under the lysis buffer conditions used, no phosphatase activity is measurable,
ensuring that the phosphorylated protein fraction that binds to the PhosphoProtein
Purification Column accurately reflects the in vivo phosphorylation profile. Performing
the purification at 4°C is not recommended as this significantly reduces the yield,
and results in incomplete purification of phosphorylated proteins.

Do not use phosphate buffer for washing the cells as this will interfere with binding
of phosphorylated proteins to the column.

Procedure

1.

Add 875 pl CHAPS Stock Solution (10% [w/v]) to 35 ml of PhosphoProtein Lysis Buffer
and 75 pl CHAPS Stock Solution (10% [w/V]) to 3 ml of PhosphoProtein Elution Buffer
to yield a final concentration of 0.25 % (w/v) CHAPS in both buffers.

Add 1 Protease inhibitor tablet and 10 pl of Benzonase stock solution to a 5 ml aliquot
of PhosphoProtein Lysis Buffer containing CHAPS prepared in step 1. Mix.

By gentle pipetting, resuspend a cell pellet corresponding to 107 cells in the 5 ml of
lysis buffer containing protease inhibitors and Benzonase prepared in step 2.

Incubate for 30 minutes at 4°C. Vortex briefly every 10 minutes.

After 30 minutes incubation, centrifuge the cell lysate at 10,000 x g and 4°C for
30 minutes.

PhosphoProtein Purification Handbook  12/2002 11
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6. During centrifugation, prepare a PhosphoProtein Purification Column by detaching
the top cap, breaking off the bottom closure, and allowing the storage buffer to flow
out. Apply 4 ml PhosphoProtein Lysis Buffer containing 0.25% CHAPS (prepared in
step 1) to equilibrate the column and allow the buffer to flow out.

7. Harvest the supernatant and determine the protein concentration.*

©
14
i)
o
=
o

8. Take a volume of lysate containing approximately 2.5 mg of total protein, and adjust
the protein concentration to 0.1 mg/ml by adding PhosphoProtein Lysis Buffer
containing 0.25% CHAPS. This will yield a final volume of 25 ml of lysate.

9. Pour half the lysate (12.5 ml) into the upper reservoir of the PhosphoProtein Purification
Column. When almost all the lysate has entered the gel bed, add the second half of
the lysate and allow to pass through the column. This step will take approximately
50 min and dllows enough time for complete binding of any phosphorylated
protein to the affinity column. Collect the flow-through fraction if analysis of unphos-
phorylated proteins in the lysate is desired.

Note: This and all subsequent steps should be performed at room temperature.

10. Apply 6 ml of PhosphoProtein Lysis Buffer containing 0.25% CHAPS to wash the column,
and allow to flow through.

11.  Apply 500 pl PhosphoProtein Elution Buffer containing 0.25% CHAPS to the column,
and collect the eluted fraction.

12. Repeat step 11 four times. Determine protein concentration in all eluate fractions
(e.g., using the Bradford method) to determine the most concentrated fraction.
The highest concentrations of phosphorylated proteins should be found in elution
fractions 3 and 4.

* Protein concentration can be quickly and easily determined using the Bradford method. Bradford assay dye
reagent is available commercially, e.g., Bio-Rad Protein Assay Dye Reagent Concentrate, cat. no. 500-0006.
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Concentrating Protein Fractions Using Nanosep
Ultrafiliration Columns

1.

Dilute

Place 500 pl of the protein fraction into the sample reservoir of the Nanosep
ulirdfiliration column.

Centrifuge the device at 10,000 x g for up to 10 minutes.

After concentration, the protein sample can be pipetted from the retentate chamber.
Concentrating samples down to a volume of 50 pl is recommended. If samples are
reduced fo a volume <50 pl, add buffer to a total volume of 50 pl to optimize yields.

To concentrate volumes larger than 500 pl (e.g., to combine phosphorylated protein
eluates), after centrifugation of an initial aliquot, discard the flow-through fraction,
add dilute sample to the concentrated protein in the retentate chamber up to a total
volume of 500 pl, and centrifuge again at 10,000 x g for up to 10 minutes
(Figure 3).

Recover
concentrated
— — — profein
protein Centrifuge Add dilute Centfrifuge
n Discard protein Discard

solutio

buffer buffer

Repeat as required

Figure 3. Concentration of dilute protein solutions using the NanoSep ultrafiliration column.
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Immunodetection of Phosphorylated Proteins Using
PhosphoSerine or PhosphoThreonine Antibodies

(Chemiluminescent Method)
Reagents to be supplied by the user
TBS buffer: 10 mM Tris-Cl; 150 mM NaCl, pH 7.5

TBS-Tween/Triton buffer: 20 mM Tris-Cl; 500 mM NaCl; 0.05% (v/v) Tween® 20;
0.2% (v/v) Triton® X-100, pH 7.5

Blocking buffer: 5% (w/v) BSA; 0.1% (v/v) Tween 20 in TBS buffer

Secondary antibody 10% (w/v) skim milk powder; 0.1% (v/v) Tween 20 in
dilution buffer: TBS buffer

PhosphoSerine Antibody stock solution

PhosphoSerine Antibodies should be stored lyophilized until they are to be used. They can
be stored lyophilized for 6 months at 2-8°C. In solution they can be stored for up to
6 months in aliquots at —20°C. Avoid repeated freezing and thawing. Dissolve the
lyophilized antibody (100 pg) in 1 ml water per vial (final concentration 0.1 mg/ml).
PhosphoSerine Antibody is a mixture of two mouse monoclonal antibodies recognizing a
broad spectrum of serine-phosphorylated proteins. These antibodies belong to isotypes
IgG1 and IgM and are recognized by secondary antibodies that react with mouse
antibodies from both isotypes.

PhosphoThreonine Antibody stock solution

PhosphoThreonine Antibodies should be stored lyophilized until they are to be used. They
can be stored lyophilized for 6 months at 2-8°C. In solution they can be stored for up to
6 months in aliquots at —20°C. Avoid repeated freezing and thawing. Dissolve the
lyophilized antibody (100 pg) in 1 ml water per vial (final concentration 0.1 mg/ml).
PhosphoThreonine Antibody is a monoclonal antibody from mouse that recognizes a
broad spectrum of threonine-phosphorylated proteins. This antibody belongs to isotype
IgG1 and is recognized by secondary antibodies that react with mouse antibodies from
this isotype.

Immunodetection of phosphorylated proteins

The use of chemiluminescent detection in conjunction with PhosphoProtein Antibodies is
recommended. Phosphorylated proteins are often present at very low concentrations, and
therefore the sensitivity of defection should be maximized. The ECL system from
Amersham BioSciences can be used in combination with HRP-conjugated secondary
antibodies. Please refer to manufacturer’s recommendations.
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Procedure

1.

10.

After western blotting, wash membrane twice for 10 minutes each fime with TBS
buffer at room temperature.

Incubate for 1 hour in blocking buffer at room temperature.

Note: Do not use blocking buffer containing milk powder when using PhosphoSerine
or PhosphoThreonine Antibodies for detection. This will cause an intense background
signal because of serine- and threonine- phosphorylated proteins present in the milk
powder.

Wash membrane twice for 10 minutes each time in TBS-Tween/Triton buffer at room
temperature.

Wash membrane for 10 minutes with TBS buffer at room temperature.

Incubate in PhosphoProtein Antibody solution (1/100-1/200 dilution of antibody
stock solution in blocking buffer) at 4°C overnight.

Membrane can be sealed in plastic bags.

Note: Do not use blocking buffer containing milk powder when using PhosphoSerine
or PhosphoThreonine Antibodies for detection. This will cause an intense background
signal because of serine- and threonine- phosphorylated proteins present in the milk
powder.

Wash twice for 10 minutes each time in TBS-Tween/Triton buffer at room temperature.
Wash for 10 minutes in TBS buffer at room temperature.

Incubate with secondary antibody solution for 1 hour at room temperature.

Rabbit anti-mouse IgG/IgM HRP<onjugate from Jackson ImmunoResearch (Cat.No.
315-035-048) yields good results with PhosphoSerine and PhosphoThreonine
Antibodies. Goat anti-mouse IgG/HRP-conjugate from Jackson Immunoresearch
(Cat. No. 115-035-003) yields good results with PhosphoThreonine Antibodies.
Dilute according to the manufacturer’s recommendations. 10% skim milk powder in
TBS is used for incubation with secondary antibody. Milk powder is needed to reduce
background signal because BSA does not block sufficiently for the very sensitive
chemiluminescent detection method.

Wash 4 times for 10 minutes each time in TBS-Tween/Triton buffer at room
temperature.

Perform chemiluminescent detection reaction and expose to X-ray film according to
the manufacturer’s recommendations.
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Troubleshooting Guide

Comments and suggestions

Flow-through contains phosphorylated
proteins

Lysate is too concentrated

Eluate contains unphosphorylated
proteins

Lysate is too concentrated

Yield in eluate is lower than expected

Lysate is too concentrated

Lysate passed too quickly through the
column

Lysis was carried out in the cell culture
vessel

Cell culture-medium components
interfere with binding

Ensure that protein concentration in the lysate is
adjusted to 0.1 mg/ml. This concentration
adjustment is made to ensure that all phosphate
groups are easily accessible during purification
and are not hidden within protein complexes.

Ensure that protein concentration in the lysate is
adjusted to 0.1 mg/ml. This concentration
adjustment is made to ensure that protein com-
plexes are reduced and unphosphorylated
proteins are not copurified due to inferaction
with phosphorylated proteins.

Ensure that protein concentration in the lysate is
adjusted to 0.1 mg/ml.

Flow-through should not pass through the
column at a flow rate greater than 0.5 ml/min
to allow for complete binding.

Lysis should be carried out using harvested cell
pellets, not directly on the plate. This ensures that
protein complexes are well resolved and phos-
phate groups are freely accessible.

Wash cells before harvesting in HEPES-based
buffer to prevent possible interference of medium
components with column binding. Do not use
phosphate buffer for washing the cells as this
will inferfere with binding of phosphorylated
proteins to the column.

16
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Comments and suggestions

No signals on western blot or on
Coomassie stained gel when analyzing
the eluate

Protein concentration is too low

Smearing in 2-D gel

Salt present in sample

High background on membrane using

PhosphoSerine or PhosphoThreonine
Antibodies

Blocking buffer contained milk powder

Secondary antibody dilution buffer
does not provide sufficient blocking

As the protein concentration in the eluate is quite
low, it is recommended that the most concen-
trated phosphorylated protein fraction (usually
the third elution fraction) be concentrated by a
factor of 10 for SDSPAGE and subsequent
Coomassie staining or western blot analysis
(i.e., the 500 pl elution volume should be
reduced to a volume of 50 pl). Perform a Bradford
protein determination of the eluate to ensure that
sufficient protein is present for your application.
For SDS-PAGE followed by silver staining, the
eluates can be used without concentration.

For 2-D gel analysis, protein fractions must be
concentrated and desalted. Use a Nanosep
ultrafiltration column to perform buffer exchange
and concentration (see page 13).

Do not use blocking buffer containing milk powder
for blocking of the membrane or dilution of
PhosphoProtein  Antibodies. This will cause
an intense background signal because of
threonine- and serine-phosphorylated proteins
present in the milk powder.

Use 10% skim milk powder for incubation with
secondary antibody. Milk powder is needed to
reduce background signal because BSA does
not block sufficiently for the very sensitive chemi-
luminescent detection method.
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Comments and suggestions

Limited signals using PhosphoSerine Antibody

Secondary antibody does not PhosphoSerine Antibody is a mixture of two

recognize both antibody isotypes mouse monoclonal antibodies that belong to
isotypes IgG1 and IgM and must be used in
combination with secondary antibodies that
react with mouse antibodies from both isotypes
(e.g., Rabbit antimouse IgG/IgM HRP-
conjugate  from  Jackson ImmunoResearch
(Cat.No. 315-035-048).

Trademarks

Patented or patentpending technology and/or registered or registration-pending trademarks of the QIAGEN
Group: QIAGEN®.

Benzonase endonuclease is a registered trademark of Merck KGaA, Germany.
ECL is a trademark of Amersham Biosciences.

Nanosep is a registered trademark of Pall Corporation.

Triton is a registered trademark of Rohm & Haas Company.

Tween is a registered trademark of ICI Americas Inc.

Benzonase endonuclease is covered by several patents, i.e. the US patent No. 5.173,418 and EP No. 0229866.
Nycomed Pharma A/S, Denmark claims worldwide patent rights to Benzonase endonuclease which are licensed
exclusively to MERCK KdaA, Darmstadt (Germany).

Registered names, trademarks, efc. used in this document, even when not specifically marked as such, are not to

be considered unprotected by law.

partner

18 PhosphoProtein Purification Handbook  12/2002



Ordering Information

Product Contents Cat. No.
PhosphoProtein Purification 6 PhosphoProtein Purification Columns; 37101
Kit (6) buffers; reagents, 6 Nanosep Ultrdfiltration
Columns
PhosphoThreonine Antibody Q7 100 pg anti-phosphothreonine antibody 37420
(100 pg) (isotype mouse IgG1, for 200 ml working
solution)
PhosphoSerine Antibody Q5 100 pg mixture of anti-phosphoserine 37430
(100 pg) antibodies (isotypes mouse IgG1 and IgM,

for 200 ml working solution)
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QIAGEN Companies

Please see the inside front cover for contact information for your local QIAGEN office.
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