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High-resolution cellular traction force recovery in two-dimensional
Fourier domain
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Abstract: Objective To develop a new set of algorithms for high-resolution cellular traction force recovery based
on two-dimensional Fourier domain by addressing the ill-posed nature of classic cellular force traction recovery.
Methods By exploring the inherent characteristics and rules of displacement data on the substrates and
Green’ s function in the Fourier domain, the phenomenon of ill-posed deconvolution arising in cellular force trac-
tion recovery was investigated and a set of self-adaptive filtering algorithms was consequently developed to re-
markably restrain the high frequency noise amplification. Results The ill-posed nature of classical Fourier trans-
form traction cytometry (FTTC) made cellular traction force recovery extremely unstable, especially for relatively
dense displacement data sampling. In contrast, the proposed self-adaptive filtering algorithms based on FTTC
could make cellular traction force distribution more stable and reliable, as the effect of high frequency noise in dis-
placement field on recovery results was weakened significantly. Conclusions  This new technique for cellular
traction force recovery can effectively suppress the noise and therefore improve the stability of force recovery pro-
cedure and spatial resolution, which is expected to find wider application in the study of cell-substrate interac-
tions.
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Fig.1 Schematic of cellular traction force measurement using
polyacrylamide gel substrates
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Fig.2 A phase-contrast image of neonatal rat ventricular myocyte
and flurescent images of the polyacrylamide gel substrate beneath
the cell (a) A phase-contrast image of neonatal rat ventricular
myocyte adhering on polyacrylamide gel substrates, (b) and (c)
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Fig. 3 Displacement field of cell-substrate interaction calculated
by comparing the deformed fluorescent pattern with the unde-
formed one
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Fig.4 Cellular traction force fields recovered from the identical displacement field as shown in Fig.3. For (a), (b), (¢) and (d), the
discrete sampling distances adopted in the traction recoveries were 30, 20, 10 and 5 pixels, respectively
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Fig.5 Cellular traction force fields after filtering. The discrete
sampling distances in (a) and (b) were 20 and 5 pixels, respec-
tively
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Effect from different pore sizes of co-culture inserts on the permea-
bility of platelet-derived growth factor

SHEN Bao-rong, JIANG Jun, QI Ying-xin, JIANG Zong-lai( Institute of Mechanobiology and
Medical Engineering, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: Objective To investigate the effect from different pore sizes of co-culture inserts on the permeability of
biomacromolecules through polyethylene terephthalate (PET) membrane so as to solve the key technology prob-
lem in mechanobiology experiment on vascular cells. Methods Inserts with 0.4 ym and 1. 0 ym pores on the
PET membrane were studied using flow chamber system. Low shear stress was subjected to the co-cultured sys-
tem of endothelial cell ( EC)/vascular smooth muscle cell (VSMC) and the concentration of platelet-derived
growth factor BB ( PDGF-BB) was detected by ELISA. Under the static condition, vascular cells were cultured on
the plate (with no cell on PET membrane) , on the outer side of PET membrane, and on the both sides of PET
membrane, respectively. Then the recombinants PDGF-BB (rPDGF-BB) were added on the different sides of
PET membrane. Western blotting was used to detect the change in expressions of p-ERK1/2, p-Akt and Lamin
after cells were stimulated by rPGDF-BB. Results After low shear stress subjection for 12 h, the concentration
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