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Characterization of the �ow �eld

We used TIRF microscopy in order to characterize the �ow pro�le in the main
channels next to the coverslip. Images were recorded using a Zeiss Inverted
TIRF microscope at the Harvard Center for Biological Imaging (Zeiss TIRF 3).
Fluorescence beads (Invitrogen FluoSpheres F8888 0.5 µm) were diluted 1:2000
into MilliQ water and were infused into the device using the Harvard Apparatus
pump 33 at di�erent infusion rates. Images were recorded using a photometric
Evolve camera, a Lasos 77 argon laser and a 100x 1.46 NA αplan apochromat
objective. Zeiss Axiovision program was used to collect data. Exposure times
and laser power were varied as a function of the infusion rate in order to obtain
tracks of the �uorescence beads that will �ll most of the camera �eld of view.
Bead tracks were analyzed using a custom code written in Matlab.

The velocities of the beads (v) for infusion rates (I) of 6 − 800 µl/h were
extracted from the recorded length of the track of the beads, the magni�cation
and the exposure time (see movie S3). Altogether we preformed two technical
replica and in each replica the velocity pro�le was measured at four locations at
each side of the two main channels. The results show that the average velocity
increased as a function of the distance from the growth channels and reached a
plateau (See �gure S6(a)); As expected, the value of the velocity at the plateau
increased linearly as a function of the infusion rate (See �gure S7). Note that
such pro�le �ts the theoretical prediction of a duct with a large aspect ratio [1]
as is draw in �gure S6(b).

In order to obtain a better characterization of the actual �ow pro�le in
the device, we used a known formula for a laminar �ow pro�le in a close duct
with the aspect ratio of our micro�uidic device [1]. The results of a simulation
of the pro�le is shown in �gure S8(A). Obviously, di�erent parts of the cell
experienced di�erent �ow rates and hence di�erent forces. To go behind this
qualitative description we note that the cells in our experiments tend to bend
upward during their growth. The tip of the cells may reach to a height of about
5 − 6 µm above the main channel bottom (we have used Z stack in order to
obtain the cells' projected contour). For each cell the e�ect was di�erent, and
some cells bent upwards more than others. In most cases the tip height (which
was the highest part of the cell) was less than 4 µm. In �gure S8(B) we plot
the relative �ow in the part of the main channel that was occupied by our cells
in the case where a cell is the longest that we used (i.e. ≈ 30 µm) and it bends
upwards the most (i.e. ≈ 4 µm). As can be seen, the �ow pro�le that cells
experienced along their longitudinal dimension is highly inhomogeneous.

In order to better estimate the range of �ow rates that the cells actually
experienced, we draw in �gure S8(C) the expected �ow rate divided by the �ow
at half of the height of a cell that sits �at on a surface (400 µm). The fact that
our cells tend to grow upwards, cause them to feel a �ow at their tip that is
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up to 3 − 4 times larger than the �ow on a tip of a cell that sits �at on the
surface. We have used this information in order to calculate the �exural rigidity
of non-growing cells as is described in the supporting text S2.
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