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Differential dynamic behaviors of undulatory nematodes in liq-
uid vs. soft gel environment1 JIN-SUNG PARK, JENNIFER H. SHIN, Dept.
of Mechanical Engineering, KAIST — Caenorhabditis elegans (C. elegans) is an un-
dulatory nematode which exhibits two distinct locomotion types of swimming and
crawling. Although in its natural habitat C. elegans lives in complex fluidic envi-
ronment, our current understanding has been limited to the behavior of C. elegans
in a simple Newtonian fluid. Here, we present some experimental results on the
penetrating behavior of C. elegans at the interface from liquid to solid environment.
Once C. elegans, which otherwise swims freely in a liquid, makes a contact to the
solid gel boundary, it begins to penetrate vertically to the surface by changing its
stroke motion characterized by a stiffer body shape and a slow stroke frequency. The
particle image velocimetry (PIV) analysis reveals the flow streamlines produced by
the stroke of worm. For the worm that crawls on a solid surface, we utilize a tech-
nique of traction force microscopy (TFM) to find that the crawling nematode forms
localized force islands along the body where makes direct contacts to the gel surface.

1This work was supported by the National Research Foundation (NRF) grant
2013R1A1A2012420 and 2010-0016886.

Jin-Sung Park
Dept. of Mechanical Engineering, KAIST

Date submitted: 14 Nov 2014 Electronic form version 1.4


