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Reagents

The ProteoExtract® Cytoskeleton Enrichment and Isolation Kit (#17-10195)
provides the necessary extraction buffers to quickly, gently and selectively
remove soluble cytoplasmic and nuclear proteins from the cell, while
retaining focal adhesion and actin-associated proteins. Vimentin and
GAPDH antibodies are also provided as markers for the cytoskeleton and
cytosol, respectively, for Western blot analysis. The enriched cytoskeleton
proteins can also be subjected directly to mass spectrometry analysis, or
further enzyme digested prior to analysis. The ProteoExtract® Native
Cytoskeleton Enrichment and Staining Kit also provides the necessary
reagents to gently enrich and retain

the cytoskeleton and associated proteins in their native conformations.
Additionally, the staining kit provides labeled phalloidin and labeled
antibodies against vinculin and GAPDH as markers for visualization and
colocalization of the actin cytoskeleton, focal adhesions and cytosol,
respectively, for immunofluorescence analysis.
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Figure 1. Composition of Focal Adhesion.

Cell culture and cytoskeleton enrichment

Human Hela cells were grown in Dulbecco's Modified Eagle Medium
(DMEM) complete medium in 100 mm culture dish until 80-90%
confluence. The cells were gently washed twice with 2 mL of cold 1X
Dulbecco's Phophate Buffered Saline (DPBS). Cold 1X Cellular Extraction
Buffer (0.25 mL per plate) was added to the cells and incubated for 1.5
minutes on ice. Buffer was collected and labeled as Soluble Compartment
(S). 0.5 mL 1X Cytoskeleton Wash Buffer was added to the cells and then
pooled with the Soluble Compartment. Nuclear Extraction Buffer (0.25 mL
per plate) was added to the cells, and incubated on ice for 10 minutes. This
fraction was collected and labeled as Nuclear Compartment (N). Cells were
washed twice with 2 mL of 1X Cytoskeleton Wash Buffer.

Enriched cytoskeleton isolation

To isolate the enriched Cytoskeleton compartment, 0.25 mL of Cytoskeleton
Solubilization Buffer was added to the cells following the Cytoskeleton Wash
Buffer step, and pipetted up and down for maximum solubilization. This
fraction was collected and labeled as Cytoskeleton Compartment (C). Protein
concentrations of all collected compartments were determined by A280 and
stored at -80 °C until further application as described below.

Enriched native cytoskeleton fixation

To visualize the enriched native cytoskeleton, human Hela cells were grown
in DMEM complete medium in 8-well glass chamber slides until 80-90%
confluence. Extraction of soluble and nuclear compartments was performed
as above, except that these fractions were discarded by

aspirating at each step. The adherent insoluble cytoskeleton remaining
attached to the chamber slide was fixed by addition of 0.25 mL 4%
paraformaldehyde to each well following the last Cytoskeleton Wash Buffer
step to fix the cells. After a 30-minute incubation at room temperature, the
cells were washed with 0.25 mL of 1X DPBS per well.

Immunostaining and visualization

After fixing the native cytoskeleton, the cells were washed twice with 0.5 mL
1X Blocking/Permeabilization Buffer, and incubated with 0.25 mL/well
diluted primary antibody in 1X Blocking/Permeabilization Buffer for 1 hour
at room temperature. Washes and incubation with a dye - conjugated
secondary antibody, TRITC-conjugated phalloidin (1:100) and DAPI (1:200),
each provided in the staining kit, were performed to stain the actin
cytoskeleton and remaining cell nucleus. Cover slips were mounted on slides
with mounting fluid and visualized with a fluorescence microscope.

Western blot analysis

Following the enrichment of the cytoskeleton, collected cell compartments
(S, N and C) were subjected to SDS-PAGE gel and transferred to a PVDF
membrane. GAPDH and vimentin antibodies (provided in the kit) were used
to detect cytosolic and intermediate filament proteins, respectively, using
standard Western blotting procedures.
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Figure 3. Western blot of compartmental proteins
extracted from Hela cells using ProteoExtract®
Cytoskeleton Enrichment and Isolation Kit
(Catalog No. 17-10195). Results indicate that
GAPDH (Panel A) is present in the soluble
cytoplasmic (lane S) and nuclear (lane N)
fractions [11], and the intermediate filament
protein Vimentin (Panel B) is present exclusively
in the cytoskeletal compartment (lane C).
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We utilized these fast and convenient methods to enrich and either isolate or
stain the native cytoskeletonassociated proteins, minimizing interference by
soluble cytoplasmic and nuclear proteins (Figure 2). For biochemical analysis,
fractions were collected in a stepwise process, whereas for imaging, the native
cytoskeleton was chemically fixed on the culture surface. The entire extraction
process could be completed in approximately 20 minutes.
Western blot analysis indicated that GAPDH was present in the cytoplasmic and
nuclear fractions11, whereas the intermediate filament protein vimentin was
present exclusively in the cytoskeletal compartment (Figure 3). The ability to
detect and study the low abundance cytoskeleton-associated proteins was greatly
increased with this cytoskeleton enrichment and isolation method.
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Figure 4. Confocal fluorescence microscopy of non-treated/enriched and treated/enriched Hela

cells. (A) F-actin was detected using TRITC-conjugated Phalloidin, (B) cytosolic protein was detected

using GAPDH antibody as a cytosolic control and a FITC-conjugated secondary, (C) nuclear

counterstaining was revealed with DAPI and all images were overlaid. Soluble cytosolic protein

fraction (GAPDH) was successfully removed after enrichment using the ProteoExtract® Cytoskeleton

Enrichment and Staining Kit.
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Figure 5. Confocal fluorescence microscopy of non-treated/enriched and treated/enriched Hela cells.
(A) F-actin was detected using TRITC-conjugated Phalloidin, (B) cytoskeletal protein was detected using
Vimentin antibody and a FITC-conjugated secondary, (C) nuclear counterstaining was revealed with
DAPI and all images were overlaid. Insoluble cytoskeletal protein fraction (vimentin) was successfully
retained after enrichment using the ProteoExtract® Cytoskeleton Enrichment and Staining Kit.

Cytoskeleton Solubilization Buffer

Figure 2. Cytoskeleton Enrichment Kit Procedure
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Figure 6. Confocal fluorescence microscopy of non-treated/enriched and treated / enriched Hela
cells. (A) F-actin was detected using TRITC-conjugated Phalloidin , (B) focal adhesion contacts
were detected using Vinculin antibody and a FITC - conjugated secondary, (C) nuclear
counterstaining was revealed with DAPI and all images were overlaid. Background due to soluble
cytosolic fraction was significantly reduced after enrichment using the ProteoExtract®
Cytoskeleton Enrichment and Staining Kit (Cat. No. 17-10210), resulting in clear detection of
insoluble, actin-associated proteins (vinculin).
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Figure 7. Confocal fluorescence microscopy of non-treated/enriched and treated/enriched Hela
cells. (A) F-actin was detected using TRITC-conjugated phalloidin, (B) cell junctions were
detected using -Catenin antibody and a FITC-conjugated secondary, (C) nuclear counterstaining
was revealed with DAPI and all images were overlaid. Background due to soluble cytosolic
fraction was significantly reduced after enrichment using the ProteoExtract® Cytoskeleton
Enrichment and Staining Kit, resulting in clear detection of insoluble, low-abundance
actin-associated proteins ( -catenin).

EMD Millipore's ProteoExtract® Cytoskeleton Enrichment and Isolation
Kit offers a convenient, efficient tool to purify cytoskeleton proteins
with a gentle detergent buffer treatment for subsequent biochemical
analysis. The ProteoExtract® Native Cytoskeleton Enrichment and
Staining Kit preserves focal adhesion and cytoskeletal structure for
imaging, and greatly reduces background emanating from soluble
cytoplasmic proteins in the cell. Both kits will greatly enhance the
ability to detect and analyze the low abundance actin - associated
proteins which are typically masked in conventional methods.
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Sample Preparation & Detection

Direct Detect™

Goodbye, Bradford Assays!
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Wiﬂiﬁﬁu,\, "RE%%E'{EEBQE E Catalogue No.  Description . . Qty/Pk
%E, EE;;, IP E}EH’I%—! LSKMAGHO02 PureProteome N!ckel Magnet!c Bead System 2x1mL
LSKMAGH10 PureProteome™ Nickel Magnetic Bead System 10 mL
f LSKMAGA02 PureProteome™ Protein A Magnetic Bead System 2 X1 mL
“ LSKMAGA10 PureProteome™ Protein A Magnetic Bead System 10 mL
Agarose bead | Magnetic bead LSKMAGGO02 PureProteome™ Protein G Magnetic Bead System 2X1mL
purification . | purification LSKMAGG10 PureProteome™ Protein G Magnetic Bead System 10 mL
y“ LSKMAGL10 PureProteome Albumin Magnetic Beads 10 mL
v LSKMAGD12 PureProteome Albumin/IgG Depletion Kit 1
~ ?@@ LSKMAGTO02 PureProteome™Streptavidin Magnetic Bead System 2x1mL
. = E\T@Qﬁ LSKMAGT10 PureProteome™Streptavidin Magnetic Bead System 10 mL
E, ¢ *" ' / ?\i@w LSKMAGNO1 PureProteome™ NHS FlexiBind Magnetic Bead System 0.5 mL
= | _-’ / E\f@g LSKMAGNO4 PureProteome™ NHS FlexiBind Magnetic Bead System 4x0.5mL
# “,. s ‘ LSKMAGS08 PureProteome™ Magnetic Stand 1
LSKMAGS15 PureProteome™ Magnetic Stand, 15 mL 1
BEE/ZBRL, B, SERREX e L, (e (e T fden T
B Amicon Ultra {H1B8{SH8 | il : :
Learn more at: www.millipore.com/FastEasy starting Volume <0.5 mL <2mL <4 mL <15 mL
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