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Cell crawling and migration in 2-D
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Resisting forces of the surroundings = zero
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Cell invasion is governed by a force balance
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Strain energy around an invaded MDA-MB-231 cell

0 3.5 fJ/(10 pm)?







c
o

direction of migrat







00:05.0




speed in pm/min

Z in um

speed over tune

5 10 15

time in h

y in pwm

X in pm



MSD (um?)

Mean Squared Displacement

5

10°;

[
o
T

10
10

10

10
At (min)

10

Ballistic (slope 2)

| Super-diffusive (slope 1.3)

/4(,_ | Diffusive (slope 1)



Automatic measurement of the invasion profile




General characteristic features of the invasion profile

10
~ <— Surface zone
E‘; (rapid drop, increases with initial cell density)
P R N~ <— Exponential zone

10| .h(\slope and width increase with time)

10

107 .i

Front zone — N ®
\ &
N e
10” | '
0 100 200 300

Depth z (um)



Classification of tumor cell lines
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Gene expression profiles
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Cell invasion assay

Effect of drugs
Influence of gene expression profile
Cell types

Understand the mechanism of metastasis formation
= Adhesion receptors
= Matrix proteinases
» Forces / cell contractility
= Cytoskeletal mechanics and dynamics



