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Gel electrophoresis is a technique in which charged
molecules, such as protein or DNA, are separated according
to physical properties as they are forced through a gel by

an electrical current. Proteins are commonly separated using
polyacrylamide gel electrophoresis (PAGE) to characterize
individual proteins in a complex sample or to examine multiple
proteins within a single sample. PAGE can be used as a pre-
parative tool to obtain a pure protein sample, or as an analyti-
cal tool to provide information on the mass, charge, purity or
presence of a protein. Several forms of PAGE exist and can
provide different types of information about the protein(s).

» Nondenaturing PAGE, also called native PAGE, separates
proteins according to their mass:charge ratio

» SDS-PAGE, the most widely used electrophoresis
technique, separates proteins primarily by mass

» Two-dimensional PAGE (2-D PAGE) separates proteins
by isoelectric point in the first dimension and by mass
in the second dimension
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Thermo Scientific Krypton Glycoprotein Staining Kit

Combine our glycoprotein stain with our fluorescent protein stain
for multiplex proteomic analysis.

The Krypton Glycoprotein Staining Kit provides a fast and easy
method for the fluorescent detection of glycoproteins in SDS-PAGE
and 2-D gels (Figure 28). The stain exhibits sensitivity equivalent

to, or greater than, other fluorescent glycoprotein stains and uses
well-established periodate-oxidation chemistry that preferentially
(15- to 20-fold more binding to glycoproteins) reacts with
glycoproteins (Figure 29).

Highlights:
« Excitation/emission maxima — 654/673 nm

 Multiplex-compatible — after glycoprotein staining, gels can
be stained with Krypton Protein Stain or colorimetric stains

« Robust — highly consistent, reproducible glycoprotein staining

« Linear quantitative range — 3 orders of magnitude

« Sensitive — detect down to 15 ng of glycoprotein

« Fast — total protocol time of 4 hours

 Compatible — well-suited to work with mass spec analysis
and common imaging systems

Thermo Scientific 4 Hours Mini-gels
Krypton Glycoprotein . Large-format
Stain 45 Hours 2D gels

Pro-Q® Emerald
488 Glycoprotein

Stain 19 Hours
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Figure 28. Thermo Scientific Krypton Glycoprotein Stain works up to four times
faster than other fluorescent glycoprotein stain protocols.
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Figure 29. Thermo Scientific Krypton Glycoprotein Stain provides a fast and
sensitive method for detecting glycoproteins in polyacrylamide gels. The gel
was stained with Krypton Glycoprotein Stain followed by total protein staining
with Krypton Protein Stain (Product # 46630). Lanes 1-6 contain a mixture of
the indicated proteins at the following concentrations: Lane 1. 500 ng, Lane 2.
250 ng, Lane 3. 125 ng, Lane 4. 63 ng, Lane 5. 31 ng and Lane 6. 15 ng.

Ordering Information

us.

Product # Description Pkg. Size Price

53074 Krypton Glycoprotein Staining Kit Kit $187
Sufficient reagents to stain 10 mini (8 cm x 10 cm) gels.
Includes:  Glycoprotein Stain Reagent 03ml
Staining Buffer 250 ml
Oxidizing Reagent 25mg

Positive Control (Horseradish Peroxidase) 1 mg
Negative Control (Soybean Trypsin Inhibitor) 1 mg

To order, call 800-874-3723 or 815-968-0747. Outside the United States, contact your local branch office or distributor.
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Gel Electrophoresis of Proteins

Step 6 — Stain the gel

Thermo Scientific GelCode
6xHis Protein Tag Staining Kit

Detect bxHistidine-tagged protein directly on the gel!

You may never again need to perform a costly and time-consuming
Western blotting step to verify 6xHis-tagged expressed protein.

Highlights:

» Works two- to three-times faster than Western blotting

* Detects directly on the gel”

* Ready-to-use, two-reagent formula (Figure 30)

« Fluorescent detection is designed to be specifc for 6xHis-tagged
proteins only

» Compatible with our GelCode Blue Stain Reagent Stain for 6xHis-
tagged protein specifically and follow with GelCode Blue Stain
Reagent for a total protein profile determination (Figure 31)

« Detects down to 5.7 picomoles histidine-tagged protein with CCD
camera and 57 picomoles with a transilluminator
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4. 6xHis Protein Tag 5. Deionized water Band detection with
Developer wash (5 minutes) UV light source (300 nm)
(15 minutes) or with a CCD camera

for best results

Figure 30. Thermo Scientific GelCode 6xHis Protein Tag Stain protocol.

A.

Figure 31. Total protein determination. 6xHis-tagged proteins stained with
Thermo Scientific GelCode 6xHis Protein Tag Staining Kit. A. Escherichia coli
lysates expressing 6xHis-tagged proteins, stained with the Pierce 6xHis Protein
Tag Staining Kit. B. Identical lysates stained with GelCode Blue Stain Reagent.

Ordering Information

u.s.

Product # Description Pkg. Size Price

24575 GelCode 6xHis Protein Tag Staining Kit Kit $275
Sufficient reagent to stain 10 SDS-PAGE mini gels.
Includes: GelCode 6xHis Protein Tag Stain Reagent Set
6xHis Protein Control Set

Reference

25.Williams, N.K., et al. (2002). In vivo protein cyclization promoted by a circularly
permuted Synechocystis sp. PCC6803 DnaB mini-intein. J. Biol. Chem. 277, 7790-7798.

For more information, or to download product instructions, visit www.thermo.com/pierce



Thermo Scientific GelCode
Phosphoprotein Staining Kit

Green bands indicate specific, in-gel detection of
phosphorylated proteins

Highlights:

« Specifc stain for use with SDS-PAGE to detect abundant
phosphoprotein components of the sample

 Phosphoproteins stain in-gel as green to green-blue bands
(Figure 32)

« Easy-to-follow protocol yields results in three hours (Figure 33)

* Detects the phosphoproteins phosvitin and B-casein in the
40-80 ng/band and 80-160 ng/band range, respectively, in a
20% SDS-polyacrylamide gel

« Kit includes one positive control protein (Phosvitin) and one
negative control protein (Soybean Trypsin Inhibitor)

* Phosphoprotein Stain Reagent Set is room temperature-stable,
freeing up limited refrigerator space

* Phosphoprotein-stained gels can be stained with Thermo
Scientific GelCode Blue Stain Reagent (Product #s 24590
and 24592) for total protein profiling

Applications:
* Use to evaluate the progress of a phospho-protein purifcation
* Excellent potential for use in dephosphorylation studies

Thermo Scientific GelCode
Blue Stain Reagent

Thermo Scientific GelCode
Phosphopoprotein Stain
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An identical gel was stained with
GelCode Blue Stain Reagent.

A selection of commercially purified
protein preparations with varying
degrees of phosphorylation were
stained with GelCode Phosphoprotein
Stain. Approximately 10 pg of each
protein was loaded per lane.

Figure 32. Thermo Scientific GelCode Phosphoprotein Stain specifically
detects phosphorylated proteins. An identical selection of proteins was run
on two gels and stained with either GelCode Phosphoprotein Stain or GelCode
Blue Stain for total protein detection. A. soybean trypsin inhibitor (negative
control). B. bovine serum albumin, C. phosvitin, D. histone Il1-S, E. ovalbumin,
F. B-casein and G. prestained protein molecular weight markers.

To order, call 800-874-3723 or 815-968-0747. Outside the United States, contact your local branch office or distributor.
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DI H,0
\f — &

(= o] (le==d)

4. Rapid wash 5. Transfer to Reagent 3 6. Replace with Reagent 4
with ultrapure (0.5 N NaOH). Incubate  (Ammonium Molybdate
water. covered at65°Cfor20  Solution). Incubate
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7. Transfer to Reagent 5
(Ammonium Molybdate

8. Transfer to Reagent 6
(Methyl Green Solution)

Nitric Acid Solution) for  for 20 minutes.
20 minutes.
\1 ) 4
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1. Add Reagent 1 2. Transfer to Reagent 7
(Sulfosalicylic Acid (7% Acetic Acid)
Solution). Incubate overnight for
15 minutes x 2 complete destaining

Figure 33. Thermo Scientific GelCode Phosphoprotein Stain protocol.

Ordering Information

u.s.
Product # Description Pkg. Size  Price
24550 GelCode Phosphoprotein Staining Kit Kit $439
Sufficient reagent to stain 10 mini gels (8 cm x 8 cm).
Includes: Protein Stain Reagent Set
Phosphoprotein Control Set
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Gel Electrophoresis of Proteins

Step 6 — Stain the gel

Thermo Scientific Pierce Reversible Protein Stains
for Nitrocellulose Membranes

A great NEVV alternative to Ponceau S stain!

For years the red Ponceau S stain has been the best option for
staining before Western blotting, despite its major shortcomings.
Our Reversible Protein Stains decrease staining time, increase
staining sensitivity and enhance the immunoreactivity of antigens
in subsequent Western blotting. Try these new reversible protein
stains for nitrocellulose and PVDF membranes and you will never
use Ponceau S again.

Highlights:
* Sensitive, high-avidity, general protein stain

« Stain is protein-specifc, avoiding interference from other
biomolecules

« From stain to destain to band erasure in minutes
« Turquoise bands are easily photographed

« Stained bands do not fade with time

» Enhances Western blot detection

« All components are room temperature-stable
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A. Thermo Scientific Pierce
Reversible Stain

B. Ponceau S Stain

Figure 34. Thermo Scientific Pierce Reversible Protein Stain and Ponceau S
Stain: A comparison of GST lysate staining on nitrocellulose. Increasing
amounts of GST Lysate protein were applied onto two 4-20% Tris-glycine SDS
polyacrylamide gels. Both gels were electroblotted to nitrocellulose membrane.
Blot A was treated with Pierce Reversible Stain for 30 seconds and destained
according to the protocol. Blot B was stained with 0.1% Ponceau S stain for

5 minutes and destained. The blot stained with Pierce Reversible Stain
demonstrates superior visual detection of bands. GST Lysate loading volumes
(Lane 1-3). Lane 1.5 pl, Lane 2. 10 pl, Lane 3. 15 pl and Lane 4. Thermo Scientific
Pierce Prestained Marker Mix (Product # 26681), 10 pl.
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Figure 35. Comparison of Thermo Scientific Pierce Reversible Protein Stain
with Ponceau S stain. Unstained Protein MW Markers (Product # 26671) were
serially diluted and applied to two 4-20% Tris-glycine-SDS polyacrylamide
gels Lanes 1-9. Both gels were electroblotted to PVDF membrane. Blot A was
stained with Pierce Reversible Stain for 1 minute and destained according to
the protocol. Blot B was stained with 0.1% Ponceau S in 5% acetic acid for

5 minutes and destained according to the published protocol. Lane 10. Pierce
Prestained MW Marker Mix (Product # 26681).
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B. Thermo Scientific Pierce
Reversible Stain
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Figure 36. Immunoblot analysis of GST by chemiluminescent detection after
Thermo Scientific Pierce Reversible Staining, destaining and stain reversal.
Different amounts of purified GST protein were applied to two 10% Tris-glycine
SDS-polyacrylamide gels. Both gels were electroblotted to nitrocellulose
membranes. The control membrane (Panel A) was not treated with Pierce
Reversible Protein Stain. Panel B was subjected to the staining, destaining and
stain erasing protocol of the Pierce Reversible Kit. Both membranes were then
probed with anti-GST incubated with goat anti-rabbit IgG-HRP conjugate and
detected using Thermo Scientific Reversible SuperSignal West Dura Substrate
(Product # 34075). Lane 1. 125 pg, Lane 2. 250 pg, Lane 3. 500 pg and Lane 4. 1 ng.

For more information, or to download product instructions, visit www.thermo.com/pierce




Stain
the gel

Thermo Scientific Pierce
Reversible Protein Stain

Ordering Informatio

Ponceau S Reversible Stain

us.
Pkg. Size  Price

Weak-binding, low-sensitivity general
protein stain

Tight-binding, higher sensitivity general Product # Description
protein stain
24580 Pierce Reversible Protein Stain Kit Kit $108

for Nitrocellulose Membranes

Sufficient material for 10 (8 cm x 8 cm)

nitrocellulose membranes.

Includes: Pierce Reversible Protein 250 ml

Stain (Component A)

Detection limit: 250 ng Detection limit: 25-50 ng

Red bands are difficult to photograph Turquoise blue bands are easily

photographed

196 ayy ureys — 9 dars

Stained protein bands fade within hours Turquoise bands do not fade over time,

but they can be erased Pierce Destain 2x500 ml
I o A - - (Component B)
Typical staining time: 5 minutes Typical staining time: 60 seconds Pierce Stain Eraser 250 ml
Background eliminated quickly with (Component C)
low pH wash 24585 Pierce Reversible Protein Stain Kit Kit $123
for PVDF Membranes
Sufficient material to stain protein and reverse the
A. Nitrocellulose Membrane A. PVDF Membrane Staining Protocol f;i:ﬁgg;fnpgggecé"e)nfiﬁczrg: PVDF membranes. 250 mi
Staining Protocol 1. Wash membrane with ultrapure H,0. PVDF membrane pre-treatment agent
1. Wash membrane with ultrapure H,0. 2. Add Pierce Sensitizer. Shake for Pierce Reversible Stain 250 ml
2. Add Pierce Reversible Stain. Shake 2 minutes. A broad-spectrum stain for proteins
30 seconds. Protein bands appear 3. Add Pierce Stain. Shake for 1 minute. transferred to PVDF membrane
turquoise in color. Protein bands appear turquoise in color. Pierce Destain 1,000 ml
Enhances protein band detection by
B. Destaining Protocol B. Destaining Protocol eliminating background staining
1. Rinse three times with Pierce 1. Rinse three times with Pierce Pierce Stain Eraser 250 ml

Destain Solution.

2. Add Pierce Destain. Shake 5 minutes.

3. Rinse four times with ultrapure H,0.
4. Wash on a shaker with ultrapure H,0
for 5 minutes.

Destain Solution.

2. Wash with Pierce Destain mixed
1:1 with MeOH on a shaker for
5 minutes.

3. Rinse five times with ultrapure H,0.

C. Stain Erasing Protocol

1. Wash with Pierce Stain Eraser on a
shaker for 2 minutes.

2. Rinse four times with ultrapure H,0.

3. Wash with ultrapure H,0 on a shaker
for 5 minutes.

C. Stain Erasing Protocol

1. Wash with Pierce Stain Eraser
mixed 1:1 with MeOH on a shaker
for 10-20 minutes.

2. Rinse five times with ultrapure H,0.

Figure 37. Thermo Scientific Pierce Reversible Protein Stain protocols.

To order, call 800-874-3723 or 815-968-0747. Outside the United States, contact your local branch office or distributor.

Reverses protein band staining on demand
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Gel Electrophoresis of Proteins

Step 7 — Post-staining

Western Blotting Western Blotting Handbook

Request this FREE handy guide for your
laboratory or office! This booklet details
our innovative products for Western
blotting. Learn how you can obtain
ultra-sensitive blotting detection using
our SuperSignal Technology.

Western blotting, also known as immunoblotting, is

used to detect the presence and estimate the molecular
weight of specific antigens in a crude mixture, to com-
pare immunological cross-reactivity among proteins, and
to study modifications of proteins during cellular process-
ing. In Western blotting, a protein sample is separated
by SDS-PAGE, electro-transferred to a membrane, and
detected by a labeled antibody. The advantages of using
membranes to immobilize proteins for protein detection
are ease of membrane manipulation, reduced washing
and reaction times, greater sensitivity, and possible
reuse of the blot for more procedures after removal

of probing reagents.

Product #: 1601518

Secondary Antibody-enzyme conjugate
binds only to specific species antibody -
(i.e., Goat Anti-Mouse or Goat Anti-Rabbit)

Primary Antibody binds only to antigen -

t t
Remaining exposed membrane (blue) Protein (antigen), Thermo Scientific

blocked with nonrelevant protein (BSA, bound to membrane  SuperSignal Substrate
Thermo Scientific Blocker Casein or added: Enzyme acts
Thermo Scientific SuperBlock Buffer) on substrate to give LIGHT

For more information, or to download product instructions, visit www.thermo.com/pierce



SDS-PAGE
Separate protein sample
by electrophoresis.

Pierce SDS-PAGE Sample Prep Kit (Product # 89888)
Precise Protein Gels (many available, see our website)

Tris-Hepes-SDS Running Buffer (Product # 28398)

Lane Marker Reducing Sample Buffer (5X)
(Product # 39000)

Lane Marker Non-Reducing Sample Buffer (5X)
(Product # 39001)

Pierce Blue Prestained Protein Molecular Weight Marker
(Product #s 26681 and 26685)

Pierce Chemiluminescent Prestained Peroxidase-labeled
Protein Molecular Weight Marker (Product # 26651)

Pierce Prestained 3-Color Protein Molecular
Weight Marker (Product # 26691)

DyLight Dual-Labeled Fluorescent Marker
(Product # 22859 and 26665)

-l-l-l-

Electro-Transfer
Transfer proteins .
to membrane.

Pierce Reversible Protein
Stain Kit for Nitrocellulose Membranes (Product # 24580)
and for PVDF Membranes (Product # 24585)

Tris-Glycine Transfer Buffer (Product # 28380)
Pierce Western Blot Signal Enhancer (Product # 21050)
Pierce Antibody Extender NC (Product # 32110 and 32105)

Nitrocellulose Membrane, 0.2 um (Product #s 77012, 88013
and 88024)

Nitrocellulose Membrane, 0.45 pm (Product #s 77010,
77011, 88014 and 88025)

PVDF Membrane, 0.45 pm (Product #s 88585 and 88518)
Low-fuorescence PVDF Membrane, 0.2 pm (Product # 22860
Western Blotting Filter Paper (Product # 88600)

Post-
staining

For detection of proteins that cannot be efficiently transferred
to a membrane, Thermo Scientific Pierce In-Gel Detection

Technology allows positive identification of proteins directly %
in a gel. (Product #s 33500, 33505, 33510 and 33515) =z
o

o

a

O
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Formulate Wash Buffers
Choose a buffer.

Block nonspecific sites.

Protein-free Blocking Buffer
(Product #s 37570, 37571,
37572 and 37573

StartingBlock Blocking Buffer
in PBS (Product # 37538) and
in TBS (Product # 37542)

StartingBlock T20 Blocking Buffer (Contains 0.05% Tween®-20)
in PBS (Product # 37539) or TBS (Product # 37543)

SuperBlock Buffer in PBS (Product # 37515) and in TBS
(Product # 37535)

SuperBlock T20 Blocking Buffer (Contains 0.05% Tween-20)
in PBS (Product # 37516) or TBS (Product # 37536)

SuperBlock Blocking Buffer — Blotting in PBS
(Product # 37517) and in TBS (Product # 37537)

Pierce Casein in PBS (Product # 37528) and in TBS
(Product # 37532)

Pierce BSA in PBS (Product # 37525) and in TBS
(Product # 37520)

Pierce Fish Serum Buffer (Product # 37527)
Pierce BLOTTO in TBS (Product # 37530)

A

Phosphate-Buffered Saline
(PBS, Product #s 28372 and 28348)

Tris-Buffered Saline (TBS, Product #s 28376, 28379
and 28358)

Modifed Dulbecco’s PBS (Product #s 28374 and 28344)
Carbonate-Bicarbonate Buffer Packs (Product # 28382)
MES-Buffered Saline (Product # 28390)

BupH Borate Buffer Packs (Product #s 28384 and 28341)
BupH Citrate-Carbonate Buffer Pack (Product # 28388)

To order, call 800-874-3723 or 815-968-0747. Outside the United States, contact your local branch office or distributor.
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Step 7 — Post-staining

STEP 4B

Formulate Wash Buffers
Add detergent to blocking/wash
buffers to reduce nonspecific binding.

Skip this step if you use StartingBlock T20
Blocking Buffer in PBS (Product # 37539)
or TBS (Product # 37543) or SuperBlock
T20 Blocking Buffer in PBS (Product #
37516) or TBS (Product # 37536). These
buffers already contain Tween-20
Detergent at optimized concentrations.

o

Surfact-Amps Brand Detergents
containing:

» Tween-20 (Product # 28320)
and Tween-80 (Product # 28328)

« Triton X-100 (Product # 28314) and Triton X-114
(Product # 28332)

 Nonidet P-40 (Product # 28324)
* Brij®-35 (Product # 28316) and Brij-58 (Product # 28336)

For convenience and economy, we also offer complete Western
blotting kits that include chemiluminescent substrates, enzyme-
conjugated antibodies, blocking buffers and standard buffers.

Enzyme Substrates
Add the detection reagent.

RSl
Chemiluminescent Substrates:

* Pierce ECL Substrate
(Product #s 32106, 32209 and 32109)

« SuperSignal West Pico Chemiluminescent
Substrate (Product #s 34077 and 34080); also available in an
economical 1-L package (Product # 34078)

« SuperSignal West Femto Maximum Sensitivity
Substrate (Product #s 34096 and 34095)

 SuperSignal West Dura
Extended Duration Substrate (Product #s 34076 and 34075)

 Lumi-Phos WB Substrate (Product # 34150)

Colorimetric Substrates:

Pierce Chloronaphthol (Product # 34012)
TMB-Blotting (Product # 34018)
NBT/BCIP (Product # 34042)

Metal Enhanced DAB (Product # 34065)

STEP 5

Primary and Secondary Detection Reagents
Incubate the membrane with antibody.

For a complete list, visit the antibody selection

guide on our website. A

For direct detection methods we offer:
+ Monoclonal Antibodies
* Fluorescent Probes and Labeling Kits
» Enzyme Labeling Kits

For indirect detection methods we offer:
* Biotinylation Kits

» Protein A, Protein G and Protein L labeled with fuorescein,
rhodamine, HRP, AP or biotin

« Avidin, Streptavidin and NeutrAvidin Biotin-Binding Protein
labeled with fluorescein, rhodamine, HRP or AP

 Secondary antibodies labeled with fuorescein, rhodamine,
HRP, AP or biotin

+ Clean-Blot IP Detection Reagents

« DyLight Secondary Antibody and Streptavidin Conjugates
[Photostable and inexpensive alternatives to CyDye® Fluors
(GE) and Alexa Fluor Dye (Invitrogen)].

2

Film
Expose the membrane to X-ray film.

e CL-XPosure Film 5 x 7" sheets (Product #s 34090 and 34092);
8 x 10" sheets (Product #s 34091 and 34093); 9.5 x 11.8" sheets
(Product # 34097); 18 x 24 cm sheets (Product # 34089) and
35 x 43 cm sheets (Product # 34098)

 Pierce Background Eliminator Kit (Product # 21065)

Stripping Buffer
Reprobe the blot if necessary.

¢ Restore Western Blot Stripping Buffer
(Product # 21059)

* Restore PLUS Western Blotting Stripping Buffer
(Product #s 46428 and 46430) for High-Affinity Antibodies

« |gG Elution Buffer (Product #s 21004 and 21009)

For more information, or to download product instructions, visit www.thermo.com/pierce



Thermo Scientific SuperSignal” Technology is protected by U.S. patent 6,432,662.

Thermo Scientific Pierce Direct Detection of Biomolecules Technology is protected by
U.S. patent 7,112,411.

U.S. patent pending on Thermo Scientific Dual-Labeled Fluorescent Molecular Weight.
Marker Technology, Imperial Protein Stain Technology and Krypton Protein Stain Technology.

Novex”, SureLock”, SimplyBlue”, SYPRO® and SilverXpress® are trademarks of Invitrogen.
Mini-PROTEAN®, Bio-Safe” and Flamingo™ are trademarks of BioRad" Laboratories.
Triton” is a registered trademark of Rohm & Haas Company.

EZBlue” is a trademark of Sigma Aldrich, Inc.

ZipTip~ is a trademark of Millipore.

CyDye", Typhoon™ and Deep Purple” are trademarks of GE Healthcare.

Odyssey” is a registered trademark of LI-COR Biosciences.

Brij” and Tween® are registered trademarks of ICI Americas.

ProQ" is a trademark of Molecular Probes Inc.

Hoefer” is a trademark of Harvard Biosciences.

To order, call 800-874-3723 or 815-968-0747. Outside the United States, contact your local branch office or distributor.
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Contact Information

Belgium and Europe,
the Middle East

and Africa Distributors
Tel: +3253 85 71 84

France
Tel: 0800 50 82 15

The Netherlands
Tel: 076 50 31 880

Germany
Tel: 0228 9125650

United Kingdom
Tel: 0800 252 185

Switzerland
Tel: 0800 56 31 40

Email: perbio.euromarketing@thermofisher.com
www.thermo.com/perbio

United States

Tel: 815-968-0747 or 800-874-3723
Customer Assistance E-mail:
Pierce.CS@thermofisher.com
www.thermo.com

© 2008 Thermo Fisher Scientific Inc. All rights reserved.
These products are supplied for laboratory or manufacturing
applications only. Unless indicated otherwise on the inside
back cover, all trademarks are property of Thermo Fisher
Scientific Inc. and its subsidiaries.




