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Introduction

Members of the Rho family are essential regulatory components of the signaling pathway that direct
cell motility, adhesion, and cytokinesis through reorganization of actin cytoskeleton. Rho is activated
by extracellular signals such as lysophosphatidic acid (LPA). The actions of Rho are mediated by
downstream Rho effectors. One of these effectors is Rho-associated kinase (ROCK). Two ROCK
isoforms have been identified: ROCK-I (also known as ROKf) and ROCK-II (also known as Rho
Kinase and ROKa). ROCK mediates Rho signaling and reorganizes actin cytoskeleton through
phosphorylation of several substrates that contribute to the assembly of actin filaments and
contractility. For example, ROCK inactivates myosin phosphatase through the specific
phosphorylation of myosin phosphatase target subunit 1 (MYPT1) at Thrb€, which results in an
increase in the phosphorylated content of the 20-kDa myosin light chain (MLC20).

Cell Biolabs’ ROCK Activity Immunoblot Kit utilizes recombinant MYPT1 as ROCK substrate. After
incubating the substrate with ROCK samples (such as purified kinase, cell lysate or
immunoprecipitate), the phosphorylated MYPT1 is detected by western blot analysis using an anti-
phospho-MYPT1 (Thr%) (Figure 1).

Cell Biolabs’ ROCK Activity Immunoblot Kit provides a simple and fast tool to monitor ROCK

activity using its physiological substrate. The kit also includes active ROCK-II as a positive control.
Each kit provides sufficient quantities to perform 20 assays.
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Related Products

1. STA-416: 96-well ROCK Activity Assay Kit

STA-400: Ras Activation Assay Kit

STA-405: Rho/Rac/Cdc42 Activation Assay Combo Kit
STA-411: Rafl PBD Agarose Beads

STA-412: Rhotekin PBD Agarose Beads
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Kit Components

1.

2.

ROCK Substrate (Part No 241501): One 40 uL vial containing 0.25 mg/mL recombinant MYPT1

10X Kinase Buffer (Part No. 241502): Three 1.0 mL vials of 250 mM Tris, pH 7.5, 100 mM
MgClz, 50 mM Glycerol-2-Phsophate, 1 mM NazVO4

ATP Solution (Part No. 241503): One 400 pL vial of 10 mM ATP

Anti-phospho-MYPT1 (Thr®%) (Part No. 241504): One 50 pL vial

Secondary Antibody, HRP-conjugate (Part No. 230805): One 100 uL vial

Active ROCK-II (Part No. 241505): One 20 pL vial containing 10 ng active ROCK-I1I in 25 mM
Tris, pH 7.5, 10 mM MgCl, 5 mM Glycerol-2-Phosphate, 0.1 mM NazVOs4, 10% Glycerol, 0.1%
BSA

Materials Not Supplied
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ROCK sample (purified kinase, cell lysate or immunoprecipitate)
DTT

30°C incubator or water bath

4X SDS-PAGE sample buffer

Electrophoresis and immunoblotting systems

Immunoblotting wash buffer such as TBST (10 mM Tris-HCI, pH 7.4, 0.15 M NaCl, 0.05%
Tween-20)

Immunoblotting blocking buffer (TBST containing 5% Non-fat Dry Milk)
PVDF or nitrocellulose membrane
ECL Detection Reagents

Storage
Store active ROCK-II at -80°C and all other kit components at -20°C. The 10X Kinase Buffer may be

stored at 4°C, or for convenience it may be frozen at -20°C to keep it with the other kit components.
Avoid multiple freeze/thaw cycles.

Preparation of Reagents

1X Kinase Buffer: Dilute to 10X Kinase Buffer to 1X in deionized water. 1X Kinase Buffer may
be stored at 4°C for short term (1-2 weeks). Just prior to usage, add DTT to a final concentration of
1 mM.

1X Kinase/ATP/Substrate Solution: For each kinase assay, freshly prepare 50 uL of 1X
Kinase/ATP/Substrate Solution by adding 1 pL of 10 mM ATP solution, 2 pL. of ROCK substrate
to 47 uL of 1X Kinase Buffer containing DTT.
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Assay Protocol

|. Kinase Reaction

la.

1b.

3
4.
5
6

For Immunoprecipitations with anti-ROCK antibody: ROCK s first immunoprecipitated from
cell or tissue lysate with anti-ROCK antibody and Protein A/G bead slurry. Immediately
before kinase assay, wash bead slurry once with 1X Kinase Buffer, remove all supernatant,
assay immediately by adding 50 pL of 1X Kinase/ATP/Substrate Solution directly to the beads
and mixing well.

Purified Kinase or Cell Lysate: Purified kinase or cell lysate sample can be used directly in the
kinase assay or further diluted with 1X Kinase Buffer. Add 25 uL of ROCK sample to a
microcentrifuge tube, and initiate kinase reaction by adding 50 uL of 1X Kinase/ATP/Substrate
Solution to the ROCK sample.

(optional) Add 2 pL of the provided active ROCK-II and 23 pL of 1X Kinase Buffer to a
microcentrifuge tube, initiate kinase reaction by adding 50 pL of 1X Kinase/ATP/Substrate
Solution.

Incubate the tubes at 30°C for 30-60 minutes with gentle agitation.
Stop kinase reaction by adding 25 pL of 4X reducing SDS-PAGE sample buffer.
Boil each sample for 5 minutes.

. Centrifuge each sample for 10 seconds at 12,000 x g.

I1. Electrophoresis and Transfer

1.

Load 20 pL of supernatant to a polyacrylamide gel. Also, it’s recommended to include a pre-
stained MW standard (as an indicator of a successful transfer in step 3).

Perform SDS-PAGE as per the manufacturer’s instructions.

Transfer the gel proteins to a PVDF or nitrocellulose membrane as per the manufacturer’s
instructions.

I11. Immunoblotting and Detection (all steps are at room temperature, with agitation)

1.

Following the electroblotting step, immerse the PVDF membrane in 100% Methanol for 15
seconds, and then allow it to dry at room temperature for 5 minutes.

Note: If Nitrocellulose is used instead of PVDF, this step should be skipped.

Block the membrane with 5% non-fat dry milk in TBST for 1 hr at room temperature with
constant agitation.

Incubate the membrane with the anti-phospho-MYPT1 (Thr®%) antibody, freshly diluted
1:1000 in 5% non-fat dry milk/TBST, for 2 hr at room temperature with constant agitation.

Note: To conserve antibody, incubations should be performed in a plastic bag.
Wash the blotted membrane three times with TBST, 5 minutes each time.

Incubate the membrane with the secondary antibody, HRP-conjugated, freshly diluted in
1:1000 in 5% non-fat dry milk/TBST, for 1 hr at room temperature with constant agitation.
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6. Wash the blotted membrane three times with TBST, 5 minutes each time.

7. Use the detection method of your choice. We recommend enhanced chemiluminescence
reagents from Pierce.

Example of Results
The following figure demonstrates typical results seen with Cell Biolabs ROCK Activity Immunoblot
Kit. One should use the data below for reference only.
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Figure 1: ROCK-I11 Activity Immunoblot Assay. 25 pL of 1X Kinase Buffer containing 10 ng of
active ROCK-1I was incubated with 50 uL of 1X Kinase Buffer containing 0.2 mM ATP and 500 ng of
recombinant MYPT1 for 30 minutes at 30°C. Kinase reaction was stopped by adding 25 uL of 4X
SDS-PAGE Sample Buffer. Lane 1, 3, 5, 7: Without kinase (negative control); Lane 2, 4, 6, 8: with
kinase. 200 ng (Lane 1 and 2), 100 ng (Lane 3 and 4), 50 ng (Lane 5 and 6) or 25 ng (Lane 7 and 8) of
recombinant MYPT1 substrate were loaded onto SDS-PAGE. Phosphorylation of MYPT1 substrate
was detected by anti-phospho-MYPT1 (Thrb%) antibody as described in Assay Protocol.
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Warranty

These products are warranted to perform as described in their labeling and in Cell Biolabs literature when used in
accordance with their instructions. THERE ARE NO WARRANTIES THAT EXTEND BEYOND THIS EXPRESSED
WARRANTY AND CELL BIOLABS DISCLAIMS ANY IMPLIED WARRANTY OF MERCHANTABILITY OR
WARRANTY OF FITNESS FOR PARTICULAR PURPOSE. CELL BIOLABS’ sole obligation and purchaser’s
exclusive remedy for breach of this warranty shall be, at the option of CELL BIOLABS, to repair or replace the products.
In no event shall CELL BIOLABS be liable for any proximate, incidental or consequential damages in connection with the
products.
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Contact Information
Cell Biolabs, Inc.
7758 Arjons Drive
San Diego, CA 92126
Worldwide: +1 858-271-6500
USA Toll-Free: 1-888-CBL-0505
E-mail: tech@cellbiolabs.com
www.cellbiolabs.com
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