










Fig. S4. The ratio of passage times in Fig. 3 D–F. Two sets of passage times in log–log scale from each cell line were fit to a linear model in which both
conditions were constrained to have the same slope, but were allowed different intercepts via a differential intercept term, which provides a vertical offset
for one condition relative to the other (Fig. S12). This differential term can be interpreted as the log of the ratio of the two sets of passage times, controlling
for the effects of varying buoyant masses. The ratios of passage times for each pair obtained from these models are plotted. To determine whether cell lines
exhibited statistically different passage times when controlling for the effects of buoyant mass, we applied a t test to the differential intercept term in
our model. In all three pairs in Fig. 3 D–F, the differences in intercepts were significant (*P < 2 × 10−16 for all three pairs). Error bars represent 95% confidence
intervals.

Fig. S5. Changes in the passage time of H1975 cells after perturbing either deformability or microchannel surface charges. The data match with those of Fig.
5. (A) Passage time versus buoyant mass for H1975 untreated (blue) and treated with latrunculin B (LatB) (red). Treatment with LatB decreases the passage
time. (B) Passage time versus buoyant mass for H1975 for a microchannel surface coated with positively charged poly-L-lysine (PLL) (blue) and neutral PEG (red).
Coating with PLL increases the passage time.
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Fig. S6. Effects of latrunculin B (LatB) (5 μg/mL, 30 min) and nocodazole (Noc) (1 μg/mL, 30 min) were tested with MEF cells and compared with untreated
control. (A) Treating with LatB (red bars) and Noc (green bars) both resulted in a relatively larger increase in the entry velocity than the transit velocity but LatB
induced greater change than Noc. Error bars represent 95% confidence intervals. (B) LatB and Noc both induced a decrease in the passage time but the extent
of the change was greater with LatB (untreated, blue, n = 570; LatB, red, n = 494; Noc, green, n = 534). Measurements were acquired with a PEG-coated
channel surface and using a pressure drop of 1.35 psi.

Fig. S7. Effect of PEG versus PLL surfaces was tested with various cell lines: TMet (A and B; n = 396 for PLL, n = 572 for PEG), TnonMet (C and D; n = 220 for PLL,
n = 320 for PEG), and HCC827 (E and F; n = 403 for PLL, n = 488 for PEG). For all three cell lines, PLL-coated microchannel induced a greater change in the transit
velocity than the entry velocity (A, C, and E) as well as an increase in the passage time (B, D, and F). The distinct changes in entry and transit velocities caused by
PEG versus PLL surfaces were consistent with those observed with H1975 cells (Fig. 5). Error bars represent 95% confidence intervals. Measurements were
acquired using a pressure drop of 0.9 psi for the mouse cell lines (TMet, TnonMet) and 1.8 psi for the human cell line (HCC827).
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Fig. S8. Passage times of cancer cells with varying metastatic potentials (Fig. 3 D–F) are compared based on cell volume. (A) Density measurements of three
pairs of cancer cell lines. TMet versus TMet-Nkx2-1, TMet versus TnonMet, and H1975 versus HCC827 were repeated from different cultures three, three, and four
times, respectively. Each measurement is connected by a line. Then, cell buoyant mass was converted to volume by using the average density of each cell line.
The passage time versus cell volume is plotted for (B) TMet-Nkx2-1 (blue), TMet (red), (C) TnonMet (blue), TMet (red), (D) HCC827 (blue), and H1975 (red), using the
same data set as in Fig. 3 D–F. The gray dots shown as a background correspond to the collection of cell lines. (E) The difference in passage times based on the
cell volume shown in B–D is estimated as the ratio using the same method described in Fig. S4. The difference in TMet versus TMet-Nkx2-1 and TMet versus TnonMet

remained significant (*P < 2 × 10−16). However, the difference in H1975 versus HCC827 was not significant (P = 0.246). Error bars represent 95% confidence
intervals.
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Fig. S9. Changes in entry velocity (VE) and transit velocity (VT) in three pairs of cancer cell lines shown in Fig. 6 are compared again based on the volume. The
buoyant mass is converted to the volume using the average density as shown in Fig. S8. (A) Ratio of VE and ratio of VT based on the cell volume. Similar to Fig.
6A, TMet versus TnonMet and H1975 versus HCC827 showed that a significant change in transit velocity was associated with the change in entry velocity. Error
bars represent 95% confidence intervals. (B) The ratio of VE divided by the ratio of VT based on the cell volume. Similar to Fig. 6B, the proportional change in VE

relative to VT was different among the three pairs. A Mann–Whitney–Wilcoxon test showed significant differences (*P < 0.05) between TMet versus TMet-Nkx2-1
and TMet versus TnonMet (P = 0.0238), and between TMet versus TnonMet and H1975 versus HCC827 (P = 0.0238).

Fig. S10. After having been measured in the SMR device, cells remained viable and proliferated well, having similar morphology as unprocessed control cells.
Phase contrast images of the control cells (A) and the cells measured in the device (B). TMet cells grown under the standard condition were harvested. One-half
of the sample was kept in the 37 °C incubator as an unprocessed control sample, whereas the other half was measured in the SMR for 30 min and collected. At
the end of experiment, the viability of the control and SMR-measured cells assayed by trypan blue were 96% and 94%, respectively. The two samples were
separately transferred to 12-well plates with a similar seeding density. Images were taken 3 d after the seeding. (Scale bar, 100 μm.)
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Fig. S11. Diagram of measurement system. (A) The system consists of two parallel fluidic paths (bypass channels) that are connected through the SMR device.
Before the cells are loaded, the system is filled with cell culture medium (blue). Cell solution is introduced from one upstream vial (red), whereas the other
three vials are filled with medium. The upstream vial with cell solution is kept at 37 °C. Fluid flow through the four fluidic access ports, which are connected to
two upstream and two downstream vials, is controlled by pressure regulators. A constant pressure drop is created across the fluidic channels by the pressure
regulators to send the cells through the SMR for the measurements. (B) To start loading a cell solution, lower pressure is applied to two downstream vials, and,
as a result, one of the bypass channels is filled with the cell solution. (C) Fluid flow through the SMR is created by applying lower pressure only at one
downstream vial, which collects cells exiting from the SMR, while the other three vials maintain matched pressures.

Fig. S12. The dataset from Fig. 5A is shown as an example of calculating the ratio of velocities. The difference in the entry velocity between untreated (blue)
and LatB-treated (red) H1975 cells is quantified by the ratio. Because the entry velocity strongly depends on the power law relationship, the two datasets, i.e.,
untreated and LatB-treated, in log–log scale are fitted to the linear models (black lines) with a fixed slope and variable intercepts corresponding to the two
conditions. The difference between the two intercepts (green arrow) is log of the ratio, which is then converted to the actual ratio.

Table S1. List of materials for each cell line

Cell lines Culture media Dissociation

H1975 RPMI (Invitrogen) supplemented with 10% FBS (Invitrogen),
1% sodium pyruvate (Invitrogen), 100 IU of penicillin,
and 100 μg/mL streptomycin (Invitrogen)

TrypLE (Invitrogen)
HCC827
H1650
TMet DMEM (Cellgro) supplemented with 4.5 g/L glucose, 10% FBS (Gibco),

1% L-glutamine (Gibco), 100 IU of penicillin, and 100 μg/mL
streptomycin (Cellgro)

0.25% Trypsin/2.21 mM
EDTA (Cellgro)TnonMet

TMet-Nkx2-1
MEF (immortalized) DMEM (Cellgro) supplemented with 4.5 g/L glucose, 10% FBS

(Thermo Scientific), 100 IU of penicillin, and 100 μg/mL
streptomycin (Sigma-Aldrich)

0.25% Trypsin/2.21 mM
EDTA (Cellgro)

L1210 L15 (Invitrogen) supplemented with 1 g/L glucose (Sigma-Aldrich),
10% FBS (Invitrogen), 100 IU of penicillin, and 100 μg/mL
streptomycin (Gemini)

Grown in suspension
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