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Introduction

Cell migration is a highly integrated, multistep process that orchestrates embryonic morphogenesis,
tissue repair and regeneration. It plays a pivotal role in the disease progression of cancer,
atherosclerosis, and arthritis. The initial response of a cell to a migration-promoting agent is to
polarize and extend protrusions in the direction of the attractant; these protrusions can consist of large,
broad lamellipodia or spike-like filopodia. In either case, these protrusions are driven by actin
polymerization and can be stabilized by extracellular matrix (ECM) adhesion or cell-cell interactions
(via transmembrane receptors).

Cell Biolabs’ CytoSelect™ Cell Migration Assay Kit utilizes polycarbonate membrane inserts (8 um
pore size) to assay the migratory properties of cells. The kit contains sufficient reagents for the
evaluation of 12 samples. The 8 um pore size is optimal for epithelial and fibroblast cell migration.
However, in the case of leukocyte chemotaxis, a smaller pore size (3 um) is recommended.

Assay Principle

The CytoSelect™ Cell Migration Assay Kit contains polycarbonate membrane inserts (8 um pore size)
in a 24-well plate. The membrane serves as a barrier to discriminate migratory cells from non-
migratory cells. Migratory cells are able to extend protrusions towards chemoattractants (via actin
cytoskeleton reorganization) and ultimately pass through the pores of the polycarbonate membrane.
Finally, the cells are removed from the top of the membrane and the migratory cells are stained and

quantified.
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Related Products
1. CBA-100-C: CytoSelect™ 24-Well Cell Migration and Invasion Assay (8um, Colorimetric)
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CBA-102: CytoSelect™ 24-Well Cell Migration Assay (5um, Fluorometric)
CBA-103: CytoSelect™ 24-Well Cell Migration Assay (3um, Fluorometric)
CBA-106: CytoSelect™ 96-Well Cell Migration Assay (8um, Fluorometric)
CBA-110: CytoSelect™ 24-Well Cell Invasion Assay (Basement Membrane, Colorimetric)

Kit Components (shipped at room temperature)

1.

Al

24-well Migration Plate (Part No. 10001): One 24-well plate containing 12 cell culture inserts (8
um pore size)

Cell Stain Solution (Part No. 11002): One 10 mL bottle
Extraction Solution (Part No. 11003): One 10 mL bottle
Cotton Swabs (Part No. 11004): 40 each.

Forceps (Part No. 11005): One each.

Materials Not Supplied

Nk w b=

Migratory cell lines

Cell culture medium

Serum free medium, such as DMEM containing 0.5% BSA, 2 mM CaClz and 2 mM MgCl,
Cell culture incubator (37°C, 5% CO; atmosphere)

Light microscope

96-well microtiter plate

Microtiter plate reader

Storage

Store all components at 4°C.

Assay Protocol

1.

N

Under sterile conditions, allow the 24-well migration plate to warm up at room temperature for 10
minutes.

Prepare a cell suspension containing 0.5-1.0 x 10° cells/ml in serum free media. Agents that inhibit
or stimulate cell migration can be added directly to the cell suspension.
Note: Overnight starvation may be performed prior to running the assay

Add 500 pL of media containing 10% fetal bovine serum or desired chemoattractant(s) to the lower
well of the migration plate.

Add 300 pL of the cell suspension solution to the inside of each insert.
Incubate for 2-24 hours in a cell culture incubator.

Carefully aspirate the media from the inside of the insert. Wet the ends of 2-3 cotton-tipped swabs
with water, flatten the ends of the swabs by pressing them against a clean hard surface, and gently
swab the interior of the inserts to remove non-migratory cells. Take care not to puncture the
polycarbonate membrane. Be sure to remove cells on the inside perimeter of the insert.
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7. Transfer the insert to a clean well containing 400 pL of Cell Stain Solution and incubate for 10
minutes at room temperature.

8. Gently wash the stained inserts several times in a beaker of water. Allow the inserts to air dry.

9. (optional) Count migratory cells with a light microscope under high magnification objective, with
at least three individual fields per insert.

10. Transfer each insert to an empty well, adding 200 pL of Extraction Solution per well, then
incubating 10 minutes on an orbital shaker.

11. Transfer 100 uL from each sample to a 96-well microtiter plate and measure the OD 560nm in a
plate reader.

Example of Results
The following figures demonstrate typical with the CytoSelect™ Cell Migration Assay Kit. One
should use the data below for reference only. This data should not be used to interpret actual results.
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Figure 1. Human Fibrosarcoma HT-1080 Cell Migration. HT-1080 cells were seeded at 150,000
cells/well and allowed to migrate toward FBS for 4 hrs in the presence or absence of 2 uM
Cytochalasin D. Migratory cells on the bottom of the polycarbonate membrane were stained (top panel
picture) and quantified at OD 560nm after extraction (bottom panel figure).

4
i ; CELL BIOLABS, INC.
Creating Solutions for Life Science Research



References

1.

2.
3.

Ridley AJ, Schwartz MA, Burridge K, Firtel RA, Ginsberg MH, Borisy G, Parsons JT, Horwitz
AR. (2003) Science 302, 1704-9.

Horwitz R, Webb D. (2003) Curr Biol. 13, R756-9.

Lauffenburger DA, Horwitz AF. (1996) Cell 84, 359-369.

Recent Product Citations

1.

10.

11.

12.

13.

14.

15.

Tomita, M. et al. (2026). Innate Immune Cell Infiltration Induced by Polatuzumab Vedotin
Contributes to the Antitumor Effect in Mouse Models. EJHaem. 7(1):€70219. doi:
10.1002/jha2.70219.

Hamadmad, S. et al. (2026). MIF inhibition attenuates proliferative vitreoretinopathy pathogenesis
and protects the eye in preclinical model. Biomed Pharmacother. 195:118943. doi:
10.1016/j.biopha.2025.118943.

Shi, H. et al. (2025). Interleukin-1 receptor-associated kinase-1 is a therapeutic target for gastric
cancer. Discov Oncol. 16(1):1882. doi: 10.1007/s12672-025-03658-x.

He, J. et al. (2025). The role of cell surface RNAs in hepatocellular carcinoma. /nt J Biol
Macromol. 330(Pt 3):147948. doi: 10.1016/j.ijbiomac.2025.147948.

Caratis, F. et al. (2024). The proton-sensing receptors TDAGS8 and GPR4 are differentially
expressed in human and mouse oligodendrocytes: Exploring their role in neuroinflammation and
multiple sclerosis. PLoS One. 19(3):¢0283060. doi: 10.1371/journal.pone.0283060.

Kagawa, T. et al. (2024). New treatment strategies for uterine sarcoma using secreted
frizzled-related proteins. Exp Ther Med. 27(5):231. doi: 10.3892/etm.2024.12520.

Choi, C.R. et al. (2024). Enhancing Human Cutaneous Wound Healing through Targeted
Suppression of Large Conductance Ca2+-Activated K+ Channels. Int J Mol Sci. 25(2):803. doi:
10.3390/1jms25020803.

Park, J. et al. (2023). Fermented Lettuce Extract Containing Nitric Oxide Metabolites Attenuates
Inflammatory Parameters in Model Mice and in Human Fibroblast-Like Synoviocytes. Nutrients.
15(5):1106. doi: 10.3390/nu15051106.

Kano, J. et al. (2022). Roles of DKK3 in cellular adhesion, motility, and invasion through
extracellular interaction with TGFBI. FEBS J. doi: 10.1111/febs.16529.

Kim, E.Y. et al. (2022). 1,2,3,4,6-Penta-O-galloyl-B-D-glucose Inhibits CD44v3, a cancer stem cell
marker, by regulating its transcription factor, in human pancreatic cancer cell line. Anim Cells Syst.
26(6):328-337. doi: 10.1080/19768354.2022.2152864.

Ryu, J.H. et al. (2022). Exploring the Effects of 630 nm Wavelength of Light-Emitting Diode
Irradiation on the Proliferation and Migration Ability of Human Biceps Tendon Fibroblast Cells.
Clin Orthop Surg. doi: 10.4055/ci0s22132.

Pinto, N. et al. (2022). Introduction and expression of PIK3CAE545K in a papillary thyroid cancer
BRAFV600E cell line leads to a dedifferentiated aggressive phenotype. J Otolaryngol Head Neck
Surg. 51(1):7. doi: 10.1186/s40463-022-00558-w.

Cao, J. et al. (2022). circKL inhibits the growth and metastasis of kidney cancer by sponging
miR-182-5p and upregulating FBXW?7. Oncol Rep. 47(4):75. doi: 10.3892/0r.2022.8286.

Moore, K.H. et al. (2021). Syncytialization alters the extracellular matrix and barrier function of
placental trophoblasts. Am J Physiol Cell Physiol. doi: 10.1152/ajpcell.00177.2021.

Liu, H. et al. (2021). Inhibition of USP11 sensitizes gastric cancer to chemotherapy via suppressing
RhoA and Ras-mediated signaling pathways. Clin Res Hepatol Gastroenterol. doi:

10.1016/j.clinre.2021.101779.
> ﬁ ; CELL BIOLABS, INC.



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Zacharias, N.M. et al. (2021). Prolyl Hydroxylase 3 Knockdown Accelerates VHL-Mutant Kidney
Cancer Growth In Vivo. Int J Mol Sci. 22(6):2849. doi: 10.3390/ijms22062849.

Ogawa, H. et al. (2021). Lenvatinib prevents liver fibrosis by inhibiting hepatic stellate cell
activation and sinusoidal capillarization in experimental liver fibrosis. J Cell Mol Med. doi:
10.1111/jecmm.16363.

Zhu, S. et al. (2021). Ceramide kinase mediates intrinsic resistance and inferior response to
chemotherapy in triple-negative breast cancer by upregulating Ras/ERK and PI3K/Akt pathways.
Cancer Cell Int. 21(1):42. doi: 10.1186/s12935-020-01735-5.

Royer-Pokora, B. et al. (2020). Comprehensive Biology and Genetics Compendium of Wilms
Tumor Cell Lines with Different WT1 Mutations. Cancers (Basel). 13(1):E60. doi:
10.3390/cancers13010060.

Paik, E.S. et al. (2020). Preclinical assessment of the VEGFR inhibitor axitinib as a therapeutic
agent for epithelial ovarian cancer. Sci Rep. 10(1):4904. doi: 10.1038/s41598-020-61871-w.
Fouché, M. et al. (2020). Wound Healing Effects of Aloe muth-muth: In Vitro Investigations Using
Immortalized Human Keratinocytes (HaCaT). Biology (Basel). 9(11):E350. doi:
10.3390/biology9110350.

Pinto, N. et al. (2020). Flavopiridol causes cell cycle inhibition and demonstrates anti-cancer
activity in anaplastic thyroid cancer models. PLoS One. 15(9):¢0239315. doi:
10.1371/journal.pone.0239315.

Jun, J.H. et al. (2020). Regulation of Ras homolog family member G by microRNA-124 regulates
proliferation and migration of human retinal pigment epithelial cells. Sci Rep. 10(1):15420. doi:
10.1038/s41598-020-72360-5.

Chen, J. et al. (2020). Regulation of keratocyte phenotype and cell behavior by substrate stiffness.
ACS Biomater Sci Eng. doi: 10.1021/acsbiomaterials.0c00510.

Kwon, S. et al. (2020). Biomarkers to quantify cell migration characteristics. Cancer Cell Int.
20:217. doi: 10.1186/s12935-020-01312-w.

Oh, J.M. et al. (2020). U1 snRNP regulates cancer cell migration and invasion in vitro. Nat
Commun. 11(1):1. doi: 10.1038/s41467-019-13993-7.

Vay, S.U. et al. (2020). The impact of hyperpolarization-activated cyclic nucleotide-gated (HCN)
and voltage-gated potassium KCNQ/Kv7 channels on primary microglia function. J
Neuroinflammation. 17(1):100. doi: 10.1186/s12974-020-01779-4.

Nyiramana, M.M. et al. (2020). Sea Hare Hydrolysate-Induced Reduction of Human Non-Small
Cell Lung Cancer Cell Growth through Regulation of Macrophage Polarization and Non-Apoptotic
Regulated Cell Death Pathways. Cancers. 12:726. doi: 10.3390/cancers12030726.

Zheng, Q. et al. (2020). Cytotoxicity of amide-linked local anesthetics on melanoma cells via
inhibition of Ras and RhoA signaling independent of sodium channel blockade. BMC Anesthesiol.
20(1):43. doi: 10.1186/512871-020-00957-4.

Chen, J. et al. (2020). Inhibition of arachidonate lipoxygenasel2 targets lung cancer through
inhibiting EMT and suppressing RhoA and NF-«B activity. Biochem Biophys Res Commun. pii:
S0006-291X(20)30251-5. doi: 10.1016/j.bbrc.2020.01.166.

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.
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In no event shall CELL BIOLABS be liable for any proximate, incidental or consequential damages in connection with the
products.

Contact Information
Cell Biolabs, Inc.
5628 Copley Drive
San Diego, CA 92111
Worldwide: +1 858-271-6500
USA Toll-Free: 1-888-CBL-0505
E-mail: tech@cellbiolabs.com
www.cellbiolabs.com
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