The effect of fibrillar matrix architecture on tumor cell invasion of physically challenging environments
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Supplementary Information

Matrix Storage modulus G' (Pa) Pore size (um)
1.0 mg/ml AS 22°C 5+1 14.8+2.2
1.0 mg/ml AS 37°C 3.0+0.3 6.7+1.7
4.0 mg/ml AS 22°C 351 +31 56+0.8
4.0 mg/ml AS 37°C 75+9 1.7+0.2
1.0 mg/ml PT 9+2 7917
4.0 mg/ml PT 2789 35+19
1.0 mg/ml BME 0.13+0.05 N/A
3.0 mg/ml BME 0.8+0.3 N/A
4.5 mg/ml BME 3+1 0.11 + 0.07 [1]
: +1.
1 Onng/mBP'\IEl 0 12+1 N/A
: +3.
1 Onng/mel\; E3 0 22£3 N/A

Supplementary Table 1. Matrix type, storage modulus G', and calculated pore size. For details about rheology and
pore size analysis, see Materials and Methods. For matrices containing BME, confocal reflectance microscopy can
not reveal pore size and therefore pore size is not available (N/A) for these gels except when reported elsewhere [1].



Supplementary Figure 1. Cell morphology and protrusions in 3D matrices. Cells embedded in 3D matrices were
fixed, and the actin cytoskeleton was stained with fluorescently labeled phalloidin. Z-stacks of cells and surrounding
collagen were taken by recording slices every 2.5um with confocal fluorescence and reflectance microscopy,
respectively. Two representative cells with different morphology and protrusions are shown. The upper panel shows
the maximum projection of the fluorescence image only while the lower panel shows the overlaid fluorescence and
reflectance maximum projections. The cell at left is polarized and bears both filopodia (block arrows) and blebs (line
arrows); this cell is also shown in Fig. 5. The cell at right is non-polarized and displays only blebs.
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Supplementary Figure 2. Analysis of correlation between the degree of matrix contraction by dispersed cells and the
viscoelastic properties of the matrix as reflected by storage modulus, G'. Efficient gel contraction was observed
exclusively for fibrillar matrices with low storage moduli.
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Supplementary Figure 3. Analysis of correlation between spheroid invasion and degree of gel contraction by
dispersed cells in various types of matrices. Both responses were measured at t = 24 h. Mean values + SD are
depicted. While gels that were well contracted also supported significant invasion, some gels that could not be
contracted also supported at least moderate invasion. The insets show CRM images of spheroids in two different 3D
matrices at t = 2 h after implantation. While neither of the depicted matrices (4 mg/ml AS collagen gelled at 22°C and
1 mg/ml PT collagen + 1 mg/ml BME) was contracted by individual cells, the collagen matrix was efficiently
reorganized by spheroids, while the composite matrix was not. The degree of matrix reorganization — but not degree
of matrix contraction — correlated with the invasive efficiency of spheroids in the matrices. Matrices that were more
readily reorganized were also more readily invaded.
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