27BN 8813 A), A6, A2E, (2008) 45~50
<QUUH=2> (£7Y: 2008.11.09/4FY:

Sl TL=-

Y oiE

ZHSH . ZAG e

O[3 * - o PEX* -

2008.12.05/&lAKH=L: 2008.12.21)

FHOIM HEI2[0I] HE: St AE

e

Behavior of Bacteria on the Porous Substrates: Diffusion Effect

Myoung-Ock Cho, Jiyong Cho, Eun-Jung Park, Donghee Lee, Jeonghoon Lee and Jung Kyung Kim

Abstract. It has been found that the colony size of bacteria grown on an agar plate decreases with
increasing agar gel concentration. Evidenc from recent studies suggests that the bacterial colony dynamics
is closely related with the mechanical properties of the substrate. We investigate whether bacterial growth
on the agar substrate is controlled mostly by the nutrients' diffusion which is hindered more in porous
medium than in solution. The number of bacterial cells in single colonies is found to be inversely cor-
related with agar concentration. High-resolution live cell imaging at the single bacterium level confirms
that the bacterial growth rate is reduced with increasing agar concentration. There is a strong correlation
between the slowed diffusion and the reduced number of cells in a high concentration of agar medium.
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Fig. 1. (a) Imaging system for the measurement of the size
of bacterial colony on agar plate. (b) Observation
chamber for high-magnification imaging of the
growth of single bacterial cell on agarose gel.
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Fig. 2. Growth curve of Escherichia coli in liguid medium.
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Fig. 3. (a) Images and (b) diameters of bacterial colonies
grown on substrates with 0.5, 1.5 and 2.5% agar.
Images shown in (a) were captured at 10, 15 and
20 hrs after inoculation. Scale bar = 2 mm
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Fig. 4. Number of bacterial cells in single colonies grown
on substrates with 0.5, 1.5 and 2% agar. Their
differences are statistically significant. (1-way
ANOVA, a.=0.05, p=0.0001 (at 37hr), 0.0016 (at
64hr), 0.0139 (at 83hr).
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Fig. 5. Time-lapse bright field images of microcolonies
formed from single bacterial cells on agar substrate.
Scale bar =10 um
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Fig. 6. Comparison of growth rates of bacteria on substrates
at (a) 0.5% and (b) 2.5% agar concentrations. Images
were captured every 30 mins. Scale bar= 10 um
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Fig. 7. Full width at half maximum (FWHM) measured
for time-lapse images of dye dispersion in 0.5,
1.5, and 2.5% agar.
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