
Ein ausgewähltes Sortiment an Geräten und Biochemikalien  

für die Proteinbiochemie, Proteomics, Molekularbiologie usw.

Zu allen Produkten bieten wir Applikationssupport,  

Beratung sowie umfangreiche 

Service- und Garantieleistungen

Produktübersicht
Biochemie



Biochemie - Molekularbiologie

Nucleic Acid Isolation Systeme FUJIFILM Wako

Biochemicals FUJIFILM Wako

ELISPOT und PCR Kits AID

EliSpot- FluoroSpot Reader AID

Spezialwerkbänke Baker Ruskinn

CO2 Inkubatoren MMM - Binder - NBS Eppendorf

Verbrauchsmaterial aus Kunststoff Sterilin

Lager- und Ordnungssysteme National Lab

Laborzubehör THOMAPOR Reichelt



Biochemie - Molekularbiologie
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Systeme zur schnellen Präparation von DNA und RNA.

QuickGene Mini80, manuelles System

QuickGene Mini480, manuelles System

QuickGene 240, automatisches System

Nucleic Acid Isolation Systeme
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FUJIFILM WAKO bietet Reagenzien aus den Life Sciences, 

insbesondere den Bereichen Cell Science Research, 

Lifestyle related Diseases, Cancer Research und 

microRNA Research sowie Analytische und Organische 

Chemie.

ELISA Kits, DNA-Extraktions-Kits

Antikörper für Alzheimer- und Apoptoseforschung

Physiologisch aktive Substanzen von 17-AAG bis Xestospongin

MicroRNA Cloning Kit, ssDNA Ligase, microRNA Isolation Kit 

(Human/Mouse Ago2, Anti Human/Mouse Ago2)

Gesamter Produktekatalog und weitere Details unter www.wako-

chemicals.de/

Biochemicals
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Die AID Diagnostik Kits zeichnen sich dadurch aus, dass 

die zu analysierende DNA vor der Hybridisierung mittels 

einer PCR vervielfältigt wird. Auf diese Weise ist es 

möglich, selbst geringe DNA-Aufkommen sicher und 

genau zu analysieren.

Borrelien ELISPOT: Anti-Borrelia burgdorferi-IgG - Immunoblot, Anti-Borrelia 

burgdorferi-IgM-Immunoblot,  "Shared Epitope" und Lyme-Arthritis

MRSA combi: Nachweis von Staphylococcus aureus und gleichzeitige 

Bestimmung der Makrolid-, Beta-Laktam-, Tetracyclin-, Aminoglycosid- und 

Chinolon-Resistenzgene

HPV Easy-Screening: Nachweis von Humanen Papillomaviren und 

Differenzierung nach "high risk" und "low risk" Genotypen sowie 

Einzelnachweis von HPV 16 und 18

Cap Bakterien: der Nachweis der häufigsten Erreger bei einer CAP – Infektion

ELISPOT und PCR Kits
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Biochemie - Molekularbiologie

M:\04_MARKETING\Oe

Reader für 96-well plates

EliSpot Reader Classic: basic 96-well plate EliSpot Reader

vSpot Reader Spectrum, High resolution EliSpot/FluoroSpot Reader für 

verschiedene Plattenformate

iSpot Reader Spectrum, The ultimate high resolution 96-well plate 

EliSpot/FluoroSpot Reader

EliSpot- FluoroSpot Reader
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Die Ruskinn Invivo Serie wurde speziell zur Kultivierung 

von Zelllinien in hypoxischem oder anoxischem Klima 

entwickelt.

Invivo 200 und 300 (kleine Kammer für bis zu 300 Petrischalen)

Invivo 400 (Kammer für bis zu 620 Petrischalen)

Invivo 500 (Kammer für bis zu 600 Petrischalen)

Invivo 1000 (Kammer für bis zu 1200 Petrischalen)

SCI-tive und SCI-tive N, stressfreie Manipulation von Stammzellen (kein 

Temperatur-, pH- und Oxidations-Stress)

Spezialwerkbänke
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Wir führen ein breites Sortiment an CO2-Inkubatoren 

mit 14-267 L Inhalt. Von einfachen Geräten bis zu 

Geräten mit allen gewünschten Zusatzfunktionen.

MMM: CO2 Cell-Reihe mit Geräten von 50 und 190 L Volumen

Binder: CB-Serie, CBS-Serie und CBF-Serie von 53, 170 sowie 267 L

NBS: Galaxy CO2-Inkubatoren S-, C- und R-Reihe 14 - 170 L

CO2 Inkubatoren
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Sterilin bietet eine breite Produktpalette an 

Einwegartikeln aus Kunststoff für die Mikrobiologie, 

Wasseranalytik und Molekularbiologie.

Petrischalen aller Art und Grössen

96 well Platten verschiedenster Art

Steril verpackte Pipetten und Pipettenspitzen

Flaschen für die Wasseranalytik

Cryotubes und Eppendorftubes

Verbrauchsmaterial aus Kunststoff
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Die National Lab Ordnungssysteme umfassen Racks in 

jeder Grösse (auch Massanfertigung),  Boxen für Eppis, 

PCR-Röhrchen, Objektträger oder Zentrifugenröhrchen, 

sowie Cryo-Röhrchen.

Freezer-Racks für Schränke und Truhen aus Edelstahl

Kartonboxen in 5 verschiedenen Farben und  verschiedenen Grössen

Polypropylenboxen in 10 Farben und mit alphanumerischer Fachcodierung

Polycarbonatboxen (Cryoboxen)

Edelstahl Schrankkästen ohne feste Einteilung zur Lagerung von  Flaschen 

usw.

Lager- und Ordnungssysteme
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Reichelt Thomapor bietet eine breite Produktpalette an 

Laborzubehör vom Dialyseschlauch bis zum 

Ionentauscher. Alle Produkte, auch in kleinen Mengen, 

schnell lieferbar.

Dialyseschläuche, -kammer, -zylinder und Zubehör

Dialyse-Membran, -Kit, -Zelle, -Folie, -Beutel

Rundfilter und Membranen

Einmalfiltervorsätze und Filtereinheiten aus Polystyrol

Anionen und Kationenmembrane

Laborzubehör THOMAPOR
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New Tools for Research on Phosphorylated Proteins

Phos-tag™ is a functional molecule that specifically binds all phosphorylated forms of Ser/Thr/Tyr. 
It is applicable for the specific separation of phosphorylated proteins as well as for the western 
blot detection, purification by agarose gel chromatography and MALDI-TOF/MS analysis.  
Following five kinds of lineup are available:

What’s Phos-tag ?

SuperSep Phos-tag™ 
- Ready-to-Use Precast Gels

Phos-tag™ Biotin

Phos-tag™ AgarosePhos-tag™ Mass Analytical Kit

Phos-tag™ was developed by Department of Functional Molecular Science at Hiroshima University.

Phos-tag™ Acrylamide Achieves Specific Detection 
without anti-phosphorylated antibodies

Sensitive for detection 
of phosphorylated molecules.

Phosphorylated proteins can 
be trapped in physiological 
condition (pH 7.5).

Applicable to Chemiluminescence detection 
of phosphorylated proteins

Specific Separation of phosphorylated proteins

For MALDI-TOF MS

Purification by gel chromatography

Phosphorylated
protein

Non-phosphorylated
protein 

Separation Detection

Analysis Purification
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Application
Purification of 
phosphorylated protein in 
A431 lysate

M  1  2  3

M: Molecular Marker
Lane 1: Non absorbed fraction
Lane 2: Absorbed fraction
Lane 3: Colum rinsing fraction
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Phos-tag™ Series



Phosphorylated 
-casein

D
ephosphorylated 

-casein

Separation

1. Recognizes and separates all phosphorylated forms of Ser / Thr / Tyr
2. Corresponds to the degrees and the positions of phosphorylation
3. Almost the same procedure as that of a  conventional SDS-PAGE
4. Operates with your electrophoresis tank

Phos-tag™ PAGE GUIDEBOOK 
for researchers who use Phos-tag™ 

Acrylamide newly. Please contact us.

for Preparation of Self-made Acrylamide Gel
Phos-tag™ Acrylamide1

Phos-tag™

Phosphorylated protein
Non-phosphorylated protein

Phosphorylated proteins move 
while being bound by Phos-tag™ 
in the gel

Migration speed of phosphorylated proteins 
decreases and they are separated from non-
phosphorylated proteins.

P

Phos-tag™ SDS-PAGE
(Multiple bands)

Conventional SDS-
PAGE (Single band)

P

P P

P

Principle

Two metallic ions cooperate to bind 
a phosphate group

Features

Isoforms with different 
numbers and positions 
of phosphorylation can 

also be separated.

Ready-to-Use Precast Gels
SuperSep Phos-tag™ (50 mol/L Phos-tag™ Acrylamide contained)

2

Note:
Before using SuperSep precast gel, check a sample for migration 
pattern problems with “SuperSep Ace” or conventional SDS-PAGE.

SuperSep Phos-tag™ EasySeparator 
– an electrophoresis tank
optimized with SuperSep 

precast gel

Acrylamide Conc. 10%; 12.5%; 15% or 17.5 %

ZnCl2 Conc. 100 mol/L

Well volume 30 L 25 L

Features
1. Ready-to-use
2. Safety due to precast gel
3. Long-term stability (Stable for 6 months)
4. Almost the same basic mechanism as that of SDS-PAGE
5. Excellent storage stability by its neutral gel buffer.

Application ~ Dephosphorylation over time of -casein ~

-casein was dephosphorylated over time.
Dephosphorylated -casein can be separated from -
casein with SuperSep Phos-tag™.

[Buffer] Tris-Glycine-SDS electrophoresis buffer
[Sample]

M: WIDE-VIEW™ Prestained  Protein Size Marker III
1: 0 min. -casein (with AP treatment)
2: 15 min. -casein (with AP treatment)
3: 30 min. -casein (with AP treatment)
4: 45 min. -casein (with AP treatment)
5: 60 min. -casein (with AP treatment)

AP: alkaline phosphatase
[Condition] Constant current 35 mA for 60 min.
[Staining] Quick-CBB Staining 

(Wako Cat. No.  299-50101
[Destaining] Deionized water with microwave treatment

M 1 2  3  4  5

SuperSep Phos-tag™, 12.5%, 13 wellsSuperSep Ace, 12.5%, 13 wells

M  1   2    3    4    5

Phosphorylated
-casein

Dephosphorylated
-casein

Plate Size 100 x 100 x 3 (mm)

Gel Size 90 x 85 x 1 (mm)

Well number 13 17

Phos-tag™ Conc. 50 mol/L

- 2 -



Detection

This is biotin-bound Phos-tag™ used for detection of 
phosphoproteins by western blotting.  Specific detection without 
any anti-phosphorylated antibodies on Western blot. Detection is 
possible regardless of type of phosphorylated amino acid. 
BTL-104, BTL-105 and BTL-111 have linkers with different lengths. 
Although the usage of BTL-104 and BTL-105 are similar, BTL-104 is 
recommendable as the first choice because of its high solubility.  
BTL-111 offers higher sensitivity.

for Specific Detection of Phosphoproteins on PVDF membrane
Phos-tag™ Biotin3

Features

Schematic of western blotting

1. All phosphoproteins can be detected.
2. Procedures of the experiment are similar to those in ordinary western blotting.
3. Specific detection without any anti-phosphorylated antibodies on western blot.

<BTL-104>  Mol. Wt.: 767.0

<BTL-105>  Mol. Wt.: 880.1

<BTL-111>  Mol. Wt.: 1,367

Application: Dot-blotting analysis
– Chemiluminescence detection of phosphorylated
proteins on PVDF

Description Pkg. Size Wako Cat. No. Manufacturer (Prod. #)

For Specific Separation of Phosphorylated Forms of Ser/Thr/Tyr

Phos-tag™ Acrylamide AAL-107, 5 mM Aqueous Soln. 0.3 mL (0.9 mg) 304-93526 NARD (AAL-107S1)

Phos-tag™ Acrylamide AAL-107
2 mg 300-93523 NARD (AAL-107M)

10 mg 304-93521 NARD    (AAL-107)

Ready-to-Use Phos-tag™ Precast Gels

SuperSep Phos-tag™ (50 mol/L), 10%, 13 well 5 gels 193-16711

Wako

SuperSep Phos-tag™ (50 mol/L), 10%, 17 well 5 gels 190-16721

SuperSep Phos-tag™ (50 mol/L), 12.5%, 13 well 5 gels 195-16391

SuperSep Phos-tag™ (50 mol/L), 12.5%, 17 well 5 gels 193-16571

SuperSep Phos-tag™ (50 mol/L),  15%, 13 well 5 gels 193-16691

SuperSep Phos-tag™ (50 mol/L),  15%, 17 well 5 gels 196-16701

SuperSep Phos-tag™ (50 mol/L),  17.5%, 13 well 5 gels 197-16851

SuperSep Phos-tag™ (50 mol/L),  17.5%, 17 well 5 gels 194-16861

Related Products

EasySeparator <An electrophoresis tank for SuperSep> 1 set 058-07681
Wako

Wide-View Prestained Protein Size Marker III (11~245 kDa) 500 L (200 tests) 230-02461

For Detection of Phosphoproteins on PVDF membrane

Phos-tag™ Biotin BTL-104 10 mg 301-93531 NARD    (BTL-104)

Phos-tag™ Biotin BTL-105 10 mg 308-93541 NARD    (BTL-105)

Phos-tag™ Biotin BTL-111, 1 mM Aqueous Soln. 0.1 mL 308-97201 NARD (BTL-111S1)

1

2

3
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Analysis

Before use, Phos-tag™ Mass Analytical Kit is mixed with samples for MALDI-TOF/Mass analysis. Phosphorylated 
molecule-Phos-tag™ complex is detected in a positive mode, and phosphorylated molecule usually difficult to 
detect can be detected with improved sensitivity.

LPA

LPA 2-

M.W. 434.2
[64Zn2L3+-LPA2-]+

1015.3 (m/z)Phos-tag™ MS-101L

Matrix: THAP (at neutral pH)

By the increased positive charge, detection sensitivity of phosphorylated LPA was improved

Description Pkg. Size Wako Catalog No. Product No. Note

Phos-tag™ Mass Analytical Kit 1 Set 305-93551 MS-101KIT For MALDI-TOF MS

Phos-tag™ Agarose
0.5 mL 302-93561 AG-501 For enrichment, 

separation and 
purification3 mL 308-93563 AG-503

Phos-tag™ Mass Analytical Kit

M 321 M 321 M Molecular Weight Marker
Lane 1 Flow-through fraction
Lane 2 Elution fraction
Lane 3 Washing fraction

Place Phos-tag™ Agarose into a 
column.  Apply A431 cell lysate on it.  
By detections of SYPRO Ruby gel 
staining (left figure) and western 
blotting using Anti pTyr (right figure), 
phosphorylated proteins were 
confirmed to enrich in the elution 
fraction.

Phosphorylated 
proteins

Non-
phosphorylated 
proteins

Phos-tag™ Agarose

Adsorption Wash Elution
Sample

Purification

MALDI-TOF/MS with High Sensitivity

Phos-tag™ Mass Analytical Kit4

Application: Detection of Phosphorylated LPA complex with Phos-tag™

Kit Contents
Phos-tag™ MS-101L (C27H29N6O64Zn2

3+ MW:  581.4) 5 mg
Phos-tag™ MS-101H (C27H29N6O68Zn2

3+ MW: 589.4) 5 mg
Phos-tag™ MS-101N (C27H29N6OZn2

3+ MW: 584.3) 10 mg

Purification of Phosphorylated proteins by Affinity Chromatography

Phos-tag™ Agarose5
Features

1. Phosphorylated proteins can be purified in 1 hour.
2. Proteins can be trapped in physiological condition (pH 7.5).
3. Purified with no reducing agent or surfactant.

Application: 
-Purification of Phosphorylated proteins in A341 lysate

Principle of Phosphate Affinity Chromatography

4

5

Listed products are intended for laboratory research use only, and not to be used for drug, food or human use.
Please visit our online catalog to search for other products from Wako:  http://www.e-reagent.com

Wako Pure Chemical Ind., Ltd.
www.wako chem.co.jp
1 2, Doshomachi 3 Chome
Chuo Ku, Osaka 540 8605, Japan
Tel: 81 6 6203 3741
Fax: 81 6 6203 1999
Online Catalog: www.e reagent.com

Wako Chemicals USA, Inc.
www.wakousa.com
Toll Free (U.S. only): 1 877 714 1920

Head Office (Richmond, VA):
Tel: 1 804 714 1920/Fax: 1 804 271 7791

Los Angeles Sales Office (Irvine, CA):
Tel: 1 949 679 1700/Fax: 1 949 679 1701

Boston Sales Office (Cambridge, MA):
Tel: 1 617 354 6772/Fax: 1 617 354 6774

Wako Chemicals GmbH
www.wako chemicals.de
Europe Office
Fuggerstraße 12, D 41468
Neuss, Germany
Tel: 49 2131 311 0
Fax: 49 2131 311100

1393.5GJ



Proteomics

You will find all you need for your proteomics research in our proteomics portfolio. 
Our range includes solutions to separate, detect and purify phosphorylated prote-
ins as well as electrophoresis and staining processes.

1. High specificity and efficiency of protein digestion allow for easy database searches by peptide mass.

2. Improved cleavage at lysine residue and increase in the number of peptides are obtained by combination
with trypsin.

3. Packed in very small quantities in accordance with common usage guidelines, so sufficient activity is retained
for in-gel digestion.

Among the most important techniques in proteome analysis is the in-gel 
digestion of protein spots/bands that have been resolved by electrophoresis 
using digestive enzymes, such as  trypsin and lysyl endopeptidase. Proteins 
can be identified by mass spectrometry analysis of the peptides produced 
by in-gel digestion, and further information regarding post-translational 
modifications can be obtained. Lysyl Endopeptidase, Mass Spectrome-
try Grade, is a lyophilized product that retains sufficient activity for 
in-gel digestion and is packed in very small quantities for conveni-
ence purposes.

Lysyl Endopeptidase®, MS Grade

Using Trypsin (Tp), Lysyl Endopeptidase (Lep) and Lep combined with Tp (Lep + Tp)

BSA band (100 ng) resolved by SDS-PAGE was in-gel digested with Tp, Lep and Lep + Tp and analyzed by MALDI-
TOFMS. The figure shows the individual mass spectra. The evaluation is summarized in the table. 

Tp Lep Lep + Tp

Cleavage site C terminal of Arg and Lys C terminal of  Lys C terminal  of Arg and Lys
Missed cleavage (Rates of  
missed cleavage) *1

Many (8%) Very few (0 %) Few (3%)

No. of identified peptides 17 19 22

Table: Comparison of  Tp, Lep and Lep + Tp

*1  The value resulted from subtracting the coverage obtained were performed with missed cleavage 0 from that
obtained when performed with missed cleavage 1. ‘‘Coverage‘‘ is the percentage of peptides obtained after in-
gel digestion in the whole sequence. 

These results indicate there are very few missed cleavages obtained by Lep digestion. When Tp is used concomi-
tantly with Lep, missed cleavages decrease and the number of identified peptides increase compared to when 
only Tp is used.

Comparison of In-gel Digestion

Features



Analytical  Reagents Fine ChemicalsLife Science
Solvents

Standards for Pesticide Residue Analysis
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Neuroscience
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Catalysts
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Ionic Liquids

 
The peaks at m/z 2000 were obtained after digestion with Lep + Tp, but not with Tp alone. These results indicate 
improved sequence coverage. (Data provided by Dr. Y. Wada, Osaka Medical Center and Research Institute for 
Maternal and Child Health)

Description Wako Cat. No. Package Size Grade

Lysyl Endopeptidase®, 
Mass Spectrometry Grade

125-05061 20μg x 5 for Proteome Research

Description Wako Cat. No. Package Size Grade

Endoproteinase Asp-N, 
Sequencing grade

056-05921 2 μg Sequencing Grade

Endoproteinase Glu-C, 
Sequencing grade

050-05941 50 μg

V8 Protease  
[Endoproteinase Glu-C]

164-13982 2 mg for  Biochemistry

1. Wada, Y., and Kadoya, M.: J. Mass Spectrom., 38,  117 (2003).

2. Shevchenko, A., Wilm, MM., Vorm, O., and Mann., M.: Anal. Chem., 68, 850 (1996).

Wako Chemicals GmbH
Fuggerstraße 12 
41468 Neuss
Tel.: +49-(0)2131-311-0  
Fax:  +49-(0)2131-311-100
biochem@wako-chemicals.de
www.wako-chemicals.de

Related Products

References

Figure: Comparison of the mass spectra of (a) Trypsin (Tp) and (b) Lysyl Endopeptidase (Lep) + Tp
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・Easy operation with magnetic beads 
・Optimized protocol for isolation 

・Recovering by PS-binding molecules
・Low background 
・Mild elution with a chelating reagent 
  under neutral pH condition 

Isolation of high purity exosomes by a novel affinity molecule 

MagCaptureTM  

Exosome Isolation Kit PS 

Product Name Package Size Catalog No. Storage 

MagCapture™ Exosome Isolation Kit PS 
2 purifications*1 299-77603 

Keep at 2-10℃. 
10 purifications*1 293-77601 

High purity exosomes can be easily isolated 
by PS affinity method. 

Novel affinity 
method is adopted 

High purity and 
intact exosomes 

High reproducibility 
Not required 
ultracentrifugation 

A novel affinity-based method for phosphatidylserine (PS) on the surface of 
extracellular vesicles 

Feature ~MagCaptureTM Exosome Isolation Kit PS~ 

Extracellular vesicles are captured by phosphatidylserine (PS)-binding proteins and metal ions, then captured extracellular vesicles are eluted 

with a chelating reagent. 

Target samples: cell culture supernatant, serum, plasma, urine, etc. 

MagCapture™ （PS affinity method) ■■■■■ ■■■ Yes 

Ultracentrifugation ■■ Yes 

Polymer-based precipitation ■■■■ Yes 

Affinity method with antibody against 
surface antigen of exosome 

■ No 

Methods 
Exosome 

purity 
Exosome 
recovery 

Intact vesicles 
recovery 

Comparison with other purification method 

■■ 

■ 

■■■ 

Magnetic 
beads 

Magnetic 
beads 

Add metal ions 

Chelating 
reagent 

Extracellular vesicle Extracellular vesicle 

*1 Used Exosome Capture-immobilized beads can be recycled up to 4 times and buffers of kit component also be contained enough for the case of recycling.
When repeated isolations of extracellular vesicles from same sample are required, please try the recycling. However, when repeated isolations of extracellular
vesicles from different kinds of samples are required, please don’t try the recycling for preventing a contamination. 



Electron microscopic analysis and Nanoparticle tracking analysis of isolated exosomes 

MagCapture™ collected many particles around 50-100 nm in size. With electron microscopy, numerous extracellular 
vesicles can be seen.  

MagCaptureTM Ultracentrifugation 
Polymer-based precipitation 

(Company A’s product) 

Electron microscope images were provided by Dr. R. Hanayama at Graduate School 
of Medicine, Kanazawa University and Dr. W. Nakai at iFReC, Osaka University. 

The yield and purity were compared with exosomes isolated from a cell culture supernatant of K562 cells (human 
chronic mylogenous leukemia: CML) by using MagCapture™, ultracentrifugation and polymer-based precipitation 
method. The cell culture supernatant was prepared from serum-free medium, or 10% Exosome-depleted FBS included 
medium.  

実験データ 

MagCaptureTM Exosome Isolation Kit PS 
Exosomes were recovered from 1 mL of pretreated (10,000 x g, 30 min) cell culture supernatant of K562 cells (serum-free medium 
or 10% exosome-depleted FBS included medium) by using MagCapture™ standard protocol (reaction time: 3 hours) 
 
Ultracentrifugation 
10 mL of pretreated (10,000 x g, 30 min.) cell culture supernatant of K562 cells (serum-free medium or 10% exosome-depleted FBS 
included medium) were ultracentrifuged at 110,000 x g, 70 min., and the precipitates were suspended with TBS. Then, suspension 
was ultracentrifuged again and the precipitated pellet was recovered as exosome sample.  
 

Polymer-based precipitation 
Exosomes were collected from 1 mL of pretreated (10,000 x g, 30 min) cell culture supernatant of K562 cells (serum-free medium or 
10% exosome-depleted FBS included medium) by Company A’s product in accordance with manual (Precipitation time: overnight). 
 

Comparing the performance between conventional exosome isolation methods 

Lane 1: Ultracentrifugation 
Lane 2: MagCaptureTM 
Lane 3: Exosome Isolation reagent with antibody against CD9 [Company A] 
Lane 4: Exosome Isolation reagent with antibody against CD63 [Company A] 
Lane 5: Exosome Isolation reagent with antibody against CD81 [Company A] 
Lane 6: Exosome Isolation reagent with antibodies [Company A]  
            (antibody beads-mixture of CD9, CD63, CD81 & EpCAM) 

CD9 

CD63 

Comparing the yield of exosomes isolated from normal human serum 

The yield of exosomes by MagCapture™ is higher than 

ultracentrifugation and antibody-based method. 

Exosomes were isolated from normal human serum by using MagCapture™, ultracentrifugation and affinity method with 
antibody against surface antigen of exosome, followed by western blot with the anti-CD9 and anti-CD63 antibodies.  

The particle size of exosomes isolated from cell culture supernatant of K562 cells (serum-free medium) using MagCapture™, 
ultracentrifugation and polymer-based precipitation, respectively was determined with NanoSight LM-10. In addition, the collected 
exosomes (2-4 x 1010 particles) were fixed by 2% paraformaldehyde and analyzed by electron microscopy.  

CD9, CD63 and CD81 are exosome markers. 

Signals of each lanes are corresponding to 
150 μL of serum sample. 15 μLof eluate and 
5 μL of 4 × SDS sample buffer were mixed 
and applied all in each well.  

Size Distribution:  
mean 106 ± 4.1 nm 

Size Distribution:  
mean 136 ± 3.5 nm 

Size Distribution:  
mean 183 ± 4.4 nm 
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フィニティー法 

超遠心分離法 

ポリマー沈殿法 

ヒト細胞由来ペプチド数 

FBS由来ペプチド数 

The ratio of human-derived peptides (%) 

Comparing the recovery amount and purity of exosomes (serum-free) 

Lane 1: MagCaptureTM 

Lane 2: Ultracenrifugation 
Lane 3: Polymer-based precipitation  
            [Company A] 

Silver Staining 

Western Blotting 

Flotillin-2 CD63 

(kDa) 
M 

Lamp-1 

2 3 1 M 

（Amount of marker proteins per 200 ng of total protein) （Recovery amount from 150 μL cell culture supernatant) 

Exosomes were collected from cell culture supernatant of K562 cells (serum-free medium) by MagCapture™, 
ultracentrifugation and polymer-based precipitation. The recovery amount and purity were analyzed by silver staining and 
western blot with anti-CD63, anti-Flotillin-2 and anti-Lamp-1 antibodies.  

2 3 1 2 3 1 2 3 1 2 3 1 

2 3 1 2 3 1 2 3 1 

Silver Staining 

Western Blotting 

Flotillin-2 CD63 Lamp-1 

(kDa) 

Silver Staining 

Western Blotting 

Flotillin-2 CD63 

(kDa) 
M 

Lamp-1 

2 3 1 M 

2 3 1 2 3 1 2 3 1 2 3 1 

2 3 1 2 3 1 2 3 1 

Silver Staining 

Western Blotting 

Flotillin-2 CD63 Lamp-1 

(kDa) 

The exosomes were collected from cell culture supernatant of K562 cells (10% exosome-depleted FBS included 
medium) by MagCapture™, ultracentrifugation and polymer-based precipitation. The recovery amount and purity were 
analyzed by silver staining and western blot with anti-CD63, anti-Lamp-1 and anti-Flotillin-2 antibodies. Furthermore, 
collected samples by each method were analyzed by mass spectrometry and compared the percentage of human-
derived peptides derived from K562 cells.  

Comparison of recovery amount Comparison of purity 

＊ 

MASS analysis data was provided by Dr. R. Hanayama at 
Graduate School of Medicine, Kanazawa University and Dr. 
W. Nakai at iFReC Osaka University. 

Lane 1: MagCaptureTM 

Lane 2: Ultracentrifugation 
Lane 3: Polymer-based precipitation  
            [Company A] 

＊: Non-specific band 

MagCaptureTM 

Polymer-based 
precipitation 

Ultracentrifugation 

（Amount of marker proteins per 200 ng of total protein) （Recovery amount from 150 μL cell culture supernatant) 

Comparison of recovery amount Comparison 

Comparing the percentage of human-derived peptides identified by MASS analysis 

Number of human-derived peptides 
 
Number of FBS-derived peptides 

With MagCapture™, the recovery performance of exosomes is 
excellent and the amount of contaminant of proteins is very low, 
so the balance of purity and recovery amount is the best!!  

Comparing the recovery amount and purity of exosomes (10% exosome-depleted FBS) 

With MagCapture™, high purity exosomes are 
recovered even from culture medium with FBS, so 
MASS analysis can be done with low background! 
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Pretreatment protocol for cell culture supernatant, serum, and plasma 

※3 This is optional protocol for large-scale volume (～50 mL) of cell 
culture medium.  

※1 When exosomes and large EVs are needed, use 1,200 × g sup. 
fraction as sample. 

※2 When exosomes are needed, use 10,000 × g sup. fraction as 
sample.  

Outline of procedure 

Sample 
Preparation 

 
 
 
 
 

Beads 
Preparation 
（15min） 

Washing 
& 

Elution 
（15min） 

Finish 

Serum・
Plasma・Urine 

Cell culture  
medium 

Concentration 
(Optional) 

Centrifugation 

Streptavidin 
Magnetic Beads 

Biotin-labeled 
Exosome Capture 

Immobilization 

Washing Buffer 
+ 

Exosome Binding 
Enhancer(x500) 

Exosome Elution Buffer 

Reaction Tubes 

Exosome Binding 
Enhancer(x500) + 

Affinity Reaction 
(180min～) 

300 x g, 5 min, 4℃ 

(Cells) 1,200 x g, 20 min, 4℃ 

(1,200 x g sup. fraction) 

10,000 x g, 30 min, 4℃ 

(Large EVs) (10,000 x g sup. fraction) 

 ～50 mL (1,200 × g Sup. fraction or  

                10,000 × g Sup. fraction) 

   Ultrafiltration and concentration 
  (VivaSpin20, M. W. cut off: 100K)  

1 mL 

(～50-fold concentrated) 

 Concentration (Optional※3) 

Supernatant※1 

Purification step 
Proceed to step 1) of section 3  

Cell Culture Medium 

Sample (Serum) 

Serum 

Sample  
(Cell culture medium) 

Precipitation Supernatant 

(Cell Debris) 

Precipitation 

Supernatant※2 Precipitation 

1,200 x g, 20 min, 4℃ 

(1,200 x g sup. fraction) 

10,000 x g, 30 min, 4℃ 

(Large EVs) (10,000 x g sup. fraction) 

Supernatant※1 

(Cell Debris) 

Precipitation 

Supernatant※2 Precipitation 

Sample (Plasma) 

Plasma 

1,200 x g, 20 min, 4℃ 

(1,200 x g sup. fraction) 

10,000 x g, 30 min, 4℃ 

(Large EVs) (10,000 x g sup. fraction) 

Supernatant※1 

(Cell Debris) 

Precipitation 

Supernatant※2 Precipitation 

Purification step 
Proceed to step 2) of 

section 3  

Incubate for 10 min at RT 

Incubate for 10 min at RT 

Purification step 
Proceed to step 2) of 
section 3  

Washing Buffer 
 (+Exosome Binding Enhancer: 1/100 of Washing Buffer) 

Add as much Washing Buffer (+Exosome 
Binding Enhancer) as sample 

Add as much Washing Buffer (+Exosome 
Binding Enhancer) as sample 

Purification step 
Proceed to step 1) of 

section 3  

Purification step 
Proceed to step 1) of 

section 3  

Purification step 
Proceed to step 1) of 

section 3  

Purification step 
Proceed to step 1) of 

section 3  
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For Dementia Research

3R-Tau/4R-Tau /Phospho-Tau T181/Phospho-Tau S199 antibody

Application Data 

Data was provided by
3R-Tau/4R-Tau antibody Ishigaki, S., and Fujioka, Y., Nagoya University in Japan. 
Phospho-Tau T181/Tau S199 antibody Miyasaka, T.,  Doshisha University in Japan. 

Tau is a microtubule-associated protein, mainly expressed in neurons in the central nervous system, and regulates stabilization of 
microtubules. In the brain of Alzheimer’s disease patients, neurofibrillary tangles are formed which are composed of accumulated 
phosphorylated forms of Tau. The degree of these tangles correlates to the severity of dementia. Based on this finding, Tau has 
been investigated to find out the etiology and to discover drugs for Alzheimer’s disease.
Wako provides 4 kinds of Tau antibodies(3R-Tau, 4R-Tau, Phospho-Tau T181, and Phospho-Tau S199 antibody). 

Recognizes 3R-Tau isoforms 
(Tau-410,381,352)
which have 3 microtubule
binding domains.

Recognizes 4R-Tau isoforms
(Tau-441,412,383)
which have 4 microtubule 
binding domains.

Recognizes Tau with phosphorylated 
threonine at position 181(pT181).

P

T181T18Tau

3R-Tau antibody

→ Neurofibrillary tangles containing  
Tau pS199.were immunostained.

3R
-T

au

4R
-T

au

3R
-T

au

4R
-T

au

→ 4R-Tau derived bands 
were detected.

→3R-Tau derived bands 
were detected. 

P

S199S19Tau

Sample
Paraffin section of 
brain from Alzheimer’s 
disease patient

Sample
Cell extract expressed 
the following  factors

WT
Human Tau

WT+GSK3β
Human Tau and GSK3β

T181A GSK3β
human Tau with mutation 
(T181 to A) and GSK3β

S199A GSK3β
human Tau with mutation 
(S199 to A)  and GSK3β

→Tau pS199 derived band was 
scarcely detected in Tau S199A
phosphorylation site mutant.

Sample
Neuro2a cell extract expressed 
mCherry-3R Tau or GFP-4R Tau 
total protein 25ug

Microtubule binding 
domain

1 352
Tau-352

Tau-381

Tau-410

1 381

1 410

1 383
Tau-383

Tau-412

Tau-441

1 412

1 441

W
T

W
T G

S
K

3β

T1
81

A
G

S
K

3β
S

19
9A

G
S

K
3β

→ Neurofibrillary tangles containing  
Tau pT181.were immunostained. 

Sample
Paraffin section of 
brain from Alzheimer’s 
disease patient

Sample
Cell extract expressed 
the following  factors.

WT
Human Tau

WT+GSK3β
Human Tau and GSK3β

T181A GSK3β
human Tau with mutation 
(T181 to A) and GSK3β

S199A GSK3β
human Tau with mutation 
(S199 to A)  and GSK3β

→Tau pT181 derived band was 
scarcely detected in Tau T181A 
phosphorylation site mutant. 

W
T

W
T G

S
K

3β

S
19

9A
G

S
K

3β

4R-Tau antibody

Phospho-Tau T181 antibody

Sample
Neuro2a cell extract expressed 
mCherry-3R Tau or GFP-4R Tau 
total protein 25ug

Recognizes Tau with phosphorylated
Serine at position 199(pS199).

Phospho-Tau S199 antibody

T1
81

A
G

S
K

3β

Microtubule binding 
domain



Listed products are intended for laboratory research use only, and not to be used for drug, food or human use.
Please visit our online catalog to search for other products from Wako;  http://www.e-reagent.com  
This leaflet may contain products that cannot be exported to your country due to regulations. Bulk quote requests for some products are welcomed. Please contact us.

Product List

Product Name Wako Cat. 
No Pkg. Size Grade Storage Condition

Anti 3R-Tau, Rat Monoclonal Antibody
(2A1-1F4) 016-26581 50 μL For 

Immunochemistry Keep at -20 .

Anti 4R-Tau, Monoclonal Antibody
(3E8-1A6) 013-26591 50 μL For 

Immunochemistry Keep at -20 .

Anti Phosphorylated Tau T181, Rat Monoclonal Antibody 
(2E2-A6) 016-26601 50 μL For

Immunochemistry Keep at -20 .

Anti Phosphorylated Tau S199, Rat Monoclonal Antibody
(5B8-1E2) 013-26611 50 μL For 

Immunochemistry Keep at -20 .

Related Products

Product Name Wako Cat. No Pkg. Size Grade Storage Condition
Tau-441 Protein, Human, recombinant 205-20331 100μg For Cell biology Keep at -20
Tau-412 Protein, Human, recombinant 208-20321 100μg For Cell biology Keep at -20

Tau-410 Protein, Human, recombinant 201-20311 100μg For Cell biology Keep at -20

Tau-383 Protein, Human, recombinant 204-20301 100μg For Cell biology Keep at -20
Tau-381 Protein, Human, recombinant 201-20291 100μg For Cell biology Keep at -20 .
Tau-352 Protein, Human, recombinant 204-20281 100μg For Cell biology Keep at -20

Tau Protein 4-Repeat Domain, Human, recombinant 209-20351 100μg For Cell biology Keep at 2-10 .

Tau Protein 3-Repeat Domain, Human, recombinant 202-20341 100μg For Cell biology Keep at 2-10 .

Wako Pure Chemical Ind., Ltd.
www.wako-chem.co.jp
Headquarters: Japan
1-2, Doshomachi 3-Chome
Chuo-Ku, Osaka 540-8605, Japan
Tel: 81-6-6203-3741
Fax: 81-6-6203-1999

Online Catalog:  www.e-reagent.com 

Wako Chemicals USA, Inc.
www.wakousa.com
United States
1600 Bellwood Rd
Richmond, VA 23237 USA
Toll-Free (U.S. only): 1-877-714-1920
Tel: 1-804-714-1920
Fax: 1-804-271-7791

Wako Chemicals GmbH
www.wako-chemicals.de
Europe
Fuggerstraße 12, D-41468
Neuss, Germany
Tel: 49-2131-311-0
Fax: 49-2131-311100

3R-Tau antibody 4R-Tau antibody Phospho-Tau T181 antibody Phospho-Tau S199 antibody

Wako Cat. No 016-26581 013-26591 016-26601 013-26611

Description
Recognizes 3R-Tau isoforms

(Tau-410,381,352) which have 
3 microtubule binding domain.

Recognizes 4R-Tau isoforms
(Tau-441,412,383) which have
4 microtubule binding domain.

Recognizes Tau with 
phosphorylated threonine at 

position 181(pT181).

Recognizes Tau with 
phosphorylated Serine at 

position 199(pS199).

Antigen
Synthetic peptide

(267-274,306-313a.a.
region of human Tau)

Synthetic peptide
(273-291a.a. region

of human Tau)

Synthetic peptide
(171-191a.a. region of human Tau 

with phosphorylated T181)

Synthetic peptide
(189-209a.a. region of human Tau 

with phosphorylated S199)

Isotype Rat IgG2b,λ Mouse IgG1,κ Rat IgG2b,κ Rat IgG2a,κ

Species cross
reactivity Human Human Human Human

Clone No. 2A1-1F4 3E8-1A6 2E2-A6 5B8-1E2

Application Western blotting 1:1,000-2,000
Immunoprecipitation(1:100)

Western blotting 1:1,000-2,000
Immunoprecipitation(1:100)

Western blotting (1:1,000)
Immunohistochemistry

(1:100-1,000)

Western blotting (1:1,000)
Immunohistochemistry

(1:100-1,000)

Antibody Information 
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Wako Chemicals GmbH • Fuggerstraße 12 • D-41468 Neuss • Germany • Tel: +49-2131-311-155 • Fax: +49-2131-311-100
e-mail: biochem@wako-chemicals.de • web site: www.wako-chemicals.de/Laboratory-Chemicals

Alzheimer's Disease Research

Alzheimer's Disease (AD) is characterized by the presence of extracellular senile plaques (SPs) and intracellular

neurofibrillary tangles (NFT) in the brain. The major protein component of SPs is β Amyloid peptide (Aβ). There are

two types of Aβ, one is the 40, the other one is the 42 (43). These 40 or 42 (43) amino acid peptides are cleaved

from the Amyloid Precursor Protein (APP) by β-Secretase and ү-Secretase. In our kits, monoclonal antibodies are

involved which specifically detect Aβ. The kits are designed to be used for the quantitative determination of Aβ in

samples such as tissue culture medium, tissue homogenate, CSF (Cerebral Spinal Fluid), and plasma.
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INVIVO2 (I 400)

• 236L working volume 

• 400 x 96 well plate capacity 

• 26L interlock capacity 

INVIVO2 Large Interlock (I 500)

• 236L working volume 

• 400 x 96 well plate capacity 

• 41L interlock capacity 

INVIVO2 Dual Chamber (I 1000)

• Two independently controllable 
chambers, each 236L 

• 800 x 96 well plate capacity 

• 49L central interlock capacity with right
and left hand opening 

RUSKINN

Multiple models and a variety of options are 
available to fit your specific needs.

M O R E  T H A N

A  D I F F E R E N C E

T O G E T H E R

W E  C A N 
M A K E  H I S T O R Y

W E  C A N  M A K E

INVIVOIVOVOO2 (I((I(I(I(I(I 400400400400400400400)))))))) INVINVINVINVIVOIVOIVOIVO22 LLaLaLaLargergergerge IIInInInInttterterterte lllocloclock (k (k (k (k ((I 5I 5I 5I 5I 5500)00)00)00)00)00)

• 236L workkiing vollume

options are 
s.

NVNVNVIVOVOOIVO2 2 DuaDuaDuaDual Cl Cl Cl Chamhhamhamhambberberberberbe (((I(I(I(I(( 101010101000)00)00)00)00)

• Two independ tentlly concontrotrollallableble 
chambers each 236L

INNIN

•

1 2 3

PHYSIOLOGICAL 
CELL CULTURE  
WORKSTATIONS 

CULTURE AS  
NATURE INTENDED

I n v i v O2

• Ultrasonic humidity control 
(up to 85%)

• Remote monitoring/remote 
control hardware module

• Internal monitor for 
digital microscope

• Stand (choice of static, 
manual/electric adjustable)

• Vacum port connector

• Gas sample port

• Cable gland 

• Multi-cable gland (up to 
6 individual cables) 

• Single plate entry system
(SPES™) 

• Ezee Cuff™ (Gloveless/ 
Sleeveless Hand Entry) 

• External Hepa containment 
package with rubber gloves 

• Cooling accessory 

• Light protective cover 

• Waste port

• Large interlock retrofit kit 
(41L size) 

• RH meter 

• O2 meter (Greisinger 3692) 

• Culture rack (wide ornarrow) 

• Culture rack (light protective) 

• Internal shelf (wide or narrow) 

• Billups modular 
Incubator chamber 

• Anoxic mode option 
(with catalyst sachet large) 

• Hyperoxia module 
(0% to 100% O2) 

• Steam humidity

• Aquasorb humidity bead packs

• USB port  (Power only)

OPTIONAL FEATURES & ACCESSORIES

•  Internal Hepa filtration to 
Class 4 (ISO 14644-1); Grade 
A (2004/23/EU); Class 10 (FED 
STD 209E)

•  Removable front 
(Pop off™, with one touch 
of a button)

• 236L usable chamber volume
(InvivO2 400/500), 472L 
(236 x 2 in InvivO2 1000)

• Intelligent interlock
(automatically sets O2 level 
to the same level as in the 
main chamber)

• Ezee Sleeve™ ports 
for Direct Hand access

• Detox sachet (large) 

• Internal power sockets x 3

• One narrow and one wide 
culture rack

• 24 month warranty 
(valid if year 1 service pack 
implemented)

Touchscreen Control:

• O2 control (from 0.1% to 23.0% 
in 0.1% increments)

• CO2 control (from 0.1% to
30.0% in 0.1% increments) 

• Humidity control 
(using Aquasorb 
humidity beads) 

• Temperature control 
(5 °C above ambient to 45.0° C 
in 0.1° C increments 

• Data log (one data set per
minute, each set comprises: 
time,  date, O2 (set/actual), CO2

(set/actual) 
humidity, temperature) 

• Alarm settings 
• Light control 

(on/off, dimming function) 
• Removable front 

screen release

STANDARD FEATURES & ACCESSORIES



Get in touch 
today to hear 
how we can 
work with you.

8 & 9 York Park,  
Bridgend Industrial Estate, 
Bridgend, 
CF31 3TB,  
United Kingdom

Tel: +44 (0) 1656 645988   
Fax: +44 (0) 1656 667966

www.bakerruskinn.com 
sales@ruskinn.com

Baker Ruskinn is a global leader and 
supplier of anaerobic and precision low 
oxygen culture systems for microbiology 
and tissue/cell culture applications.

Its advanced line of anaerobic chambers, 
physiological cell culture workstations and 
media conditioning solutions help improve 
research results by providing precisely 
controlled conditions for anoxic and  
low-oxygen studies. 

To learn how Baker Ruskinn products  
can benefit your research, visit:  
www.bakerruskinn.com.

Interlock dimensions

Width 176 6.9 316 12.4 316 12.4

Height 299 11.8 299 11.8 299 11.8

Depth 366 14.4 366 14.4 366 14.4

Interlock capacity volume Accessible litres 26 41 49

Interlock capacity 
96 well plates 

Number of plates 
(128 x 86 x 17mm*)

42 70 98

Interlock capacity 
T 75  flasks 

Number of flasks 
(150 x 80 x 36mm*)

21 28 42

Interlock purge times. 
User can choose  O2% 

value between 0% & 10%

to 5% O2 (seconds) 19 19 25

to 1% O2 (seconds) 45 45 55

to 0% O2 (seconds) 60 60 85

Inviv02

(I 400)
Inviv02 Large Interlock 

(I 500)
Inviv02 Dual Chamber 

(I 1000)

mm inches mm inches mm inches

Workstation 
external dimensions

Width 1252 49.3 1392 54.8 2404 94.6

Height 1025 40.4 1025 40.4 1025 40.4

Depth 797 31.4 797 31.4 797 31.4

Workstation 
external dimensions 

(on stand) 

Width 1296 51.0 1402 55.2 2414 95.0

Height 
(lowest/highest 
stand setting)

1682/1982 66.1/76.4 1682/1982 66.1/76.4 1682/1982 66.1/76.4 

Depth 797 31.4 797 31.4 797 31.4

Workstation 
internal dimensions

Width 761 30.0 761 30.0 761 
(per chamber)

30.0 
(per chamber)

Height 535 21.1 535 21.1 535
(per chamber)

21.1 
(per chamber)

Depth 580 22.8 580 22.8 580 
(per chamber)

22.8 
(per chamber)

Workstation capacity 
96 well plates 

Number of plates 
(128 x 86 x 17mm*)

399 399 798

Workstation capacity
T 75 flasks 

Number of flasks 
(150 x 80x 36mm*)

155 155 310

Workstation weight  kgs/lbs 100/220 120/264 210/462

Maximum Internal Dimensions shown. Please contact your local sales representative for further information.
* Dimensions are given in length x width x height
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