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[Abstract] The high migration rate of tumor cells often results in poor prognosis for the

survival of the patients. Here, we describe a protocol to measure the migration of cells using a

guantitative assay. The relative tumor cell migration was measured using ThinCerts™ cell

culture inserts and a lactate dehydrogenase (LDH) assay to quantify the relative cell number.

The quantification of the migration with the LDH kit is much more precise than other methods

using i.e. crystal blue to count the cells.
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12 well cell culture plate (Greiner Bio One International GmbH, catalog number:
665180)

96 well tissue culture test plate (TPP Techno Plastic Products AG, catalog number:
92696)

1.5 ml tubes (Carl Roth GmbH + Co., catalog number: 7080.1)

ThinCerts™ cell culture inserts with a pore diameter of 8 um (Greiner Bio-One GmbH,
catalog number: 665638)

Cover slips for haemocytometer (Carl Roth GmbH + Co., catalog number: L189.1)
Filter tips (10 pl, 20 pl, 100 pl, 200 pl and 1,000 ul) (Carl Roth GmbH + Co., catalog
number: 771288, 774288, 772288, 739288 and 740288)

Tumor cells (the lung cancer cell lines H1975 and 2106T)

Cell culture medium (cell line specific), with and without fetal bovine serum (FBS)
Heat-inactivated FBS (E.U.-approved, South America Origin) (Thermo Fischer
Scientific, catalog number: 10500-064)

1x Dulbecco’s phosphate-buffered saline (DPBS, no calcium, no magnesium) (Thermo
Fischer Scientific, Gibco™, catalog humber: 14190-094)

StemPro® Accutase® cell dissociation reagent (Thermo Fischer Scientific, Gibco™,
catalog number: A11105-01)

Mitomycin C (AppliChem GmbH, catalog number: A2190,0002)

Trypan blue solution (Sigma-Aldrich, catalog number: T8154)

10x cell lysis buffer (Cell Signaling Technology, catalog number: 9803S)

Cytotoxicity detection kit (LDH) (Roche Diagnostics, catalog number: 11644793001)
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Equipment
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CO:2 cell incubator (Panasonic Corporation, Sanyo, model: SANYO-InCu saFe®)
Neubauer cell counting chamber (VWR International, catalog number: BRND717810)
Microcentrifuge (Eppendorf AG, model: 5417R)

Vortex mixer (VWR International, catalog number: 444-1372)

Versatile microplate absorbance reader (Tecan Trading AG, model: sunrise™)
Gilson’s Pipetman classic pipettes (P10, P20, P100, P200, P1000)

Procedure

Overview

Detach the cultured cells (steps 5+6).

Transfer the cells to a tube, count, centrifuge,
resolve in 300 pl serum-free medium (steps 7-10).

Apply cells onto the ThinCert™
for 24-48 hours (steps 13+14).

Prepare a new 12 well containing
500 pl growth medium and a
ThinCert™ (steps 11+12).

= 7 N
~——
Transfer ThinCert™ first to a new well containing ﬁ;;d!
1ml PBS, then to a new well containing 500 pl
accutase solution and incubate for 15 min.
PBS

Discard the ThinCert™ (steps 15-20).

Accutase
l Add 1 ml full growth medium and use detached cells
for LDH-measurement (steps 21-29).

Figure 1. Flowchart of in vitro tumor cell migration assay

Treat the cells with the desired assay (e.g., SIRNA knockdown of a target gene or drug
delivery) in 12 well cell culture plates.

Replace the growth medium by 1 ml complete serum-free medium for 16 h overnight
at 37 °C in the COz incubator.

Treat the cells with 10 pg/ml mitomycin C in 1 ml serum-free medium for 2 h at 37 °C in
the COz incubator to inhibit further cell proliferation.

Wash cells once with 1 ml sterile 1x PBS.

Add 250 ul accutase solution and incubate the cells in the incubator for approximately

5-10 min (depending on the adhesion of the used cells) to detach them.
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Add 1 ml serum-free medium to the cells, transfer the cells to a 1.5 ml tube.

Count the cells using 10 ul cell suspension, 10 pl trypan blue and the Neubauer
chamber.

Transfer 5 x 10*cells to a new 1.5 ml tube.

Centrifuge the cell suspension 5 min with 300 x g at room temperature.

Remove and discard the supernatant by pipetting and add 300 pl serum-free medium,
pipette up and down to resolve cell pellet.

Take a new 12 well plate and add 500 pl of FBS containing full growth medium in each
well.

Add a ThinCerts™ to each 12 well.

Transfer the complete cell suspension from step 10 onto a ThinCert™.

Let the cells migrate for 24-48 h at 37 °C in the CO: incubator.

Prepare a new 12 well plate with 1 ml 1x sterile PBS in each well.

Prepare a new 12 well plate with 500 pl accutase solution in each well.

Remove the serum-free medium in the ThinCerts™ using a pipette.

Wash the cells first by transferring the ThinCerts™ to the plate with PBS to remove
remaining medium and transfer the ThinCerts™ directly to the plate containing
accutase.

Incubate the cells in the incubator to detach them. Extend the cell specific detaching
time from step 5 for additional 5 min.

Gently tap the ThinCerts™ against the wall of the well to ensure the complete
detachment of the cells; discard the ThinCerts™.

Add 1 ml FBS containing full growth medium to the well and transfer cells to a 1.5 ml
tube.

Centrifuge the cell suspension 5 min with 300 x g at room temperature.

Gently remove the supernatant with a pipette and resuspend the cells with 1 ml PBS.
Centrifuge the cell suspension 5 min with 300 x g at room temperature.

Gently remove the supernatant, add 100 pl of 1x cell lysis buffer, vortex for 5 sec and
incubate for 10 min at room temperature.

Pellet the cells for 3 min with 13,000 x g at room temperature.

In the meantime, prepare the LDH reaction mixture (according to the cytotoxicity
detection kit manufacturer’s protocol).

Transfer 40 ul of the cell supernatant into a 96 well plate using two technical
replicates.

Add 100 pl of the reaction mixture and incubate 10-30 min at room temperature.
Protect the plate from light.

Measure the relative LDH activity at 490 nm. The reference wavelength should be

more than 600 nm.
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Notes

1. The migration of cell lines can vary greatly. An initial test without a treatment of the
cells might be helpful, especially when different cell lines are used.
The incubation time with the reaction mixture can be increased up to 1 h, if necessary.
3. The optical density (ODago) should reach at least 0.1 to ensure a valid enzyme activity.
Lower values indicate a poor migration, since some cell lines do not migrate through

the ThinCerts™ (e.g., the melanoma cell line MeWo).

Acknowledgments

We would like to thank The Federal Ministry of Education and Research, Germany and the

German Center for Lung Research who financially supported this study.

References

1. Schneider, M. A., Granzow, M., Warth, A., Schnabel, P. A., Thomas, M., Herth, F. J.,
Dienemann, H., Muley, T. and Meister, M. (2015). Glycodelin: A new biomarker with

immunomodulatory functions in non-small cell lung cancer. Clin Cancer Res 21(15):
3529-3540.

Copyright © 2016 The Authors; exclusive licensee Bio-protocol LLC. 4


http://www.bio-protocol.org/e1830
http://www.ncbi.nlm.nih.gov/pubmed/25901080
http://www.ncbi.nlm.nih.gov/pubmed/25901080

