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The Effect of Starvation on Migration and Pseudopod of
Dictyostelium discoideum

Guo Xiaohui', Zhao Min*', Wang Xiaoyan', Zhao Sanjun', Gao Runchi'?, Gao Jing', Shi Limin'*
("Regeneration Biology Research Section, Yunnan Normal University, Kunming 650500, China; *Department of Dermatology and
Department of Ophthalmology, Institute for Regenerative Cures, School of Medicine, University of California at Davis, California
98517, USA; *Department of Cell Biology, Johns Hopkins University, School of Medicine, Maryland 21205, USA)

Abstract We studied the character of movement and pseudopodia of Dictyostelium discoideum to inves-
tigate the relationship between migration and pesudopod of Ddiscoideum under starvation. The results showed that
the movement speed and direction persistent of cell increased significantly with the starved time. The cells moved
with maximum speed (8.36 pum/min) and strongest persistent when they were starved for 3 h and 5 h, respectively.
The average formation speed of pseudopod also increased significantly with the starved times and reached maximum
speed (5.18 um/min) when cells were starved after 3 h. The splitting pseudopodia were produced at maximum ratio
at 73.55% by the cells that were starved for 5 h. The results of Pearson correlations indicated that the migration speed
of cells related positively with formation speed of pseudopodia. The persistence of cell migration correlated posi-
tively with the ratio of splitting pseudopod. The cell migration was not influenced significantly by extension time,
extension area and extension size of pseudopod.
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A: the migration trajectory of cell in HL5; B-E: the migration trajectory of starved cell in DB buffer for 1, 3, 5, 7 h, respectively.
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Fig.1 The cell trajectory in different starvation time
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Fig.2 The track speed and displacement speed in different Fig.3 The comparison on direction persistent of cell

starvation time movement in different starvation time
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Table 1 The comparison on pseudopod parameters of Dictyostelium cells in different starvation time
ZH K K7 (pm) AL SEAPTHIFA (um?) F4A: LB (%) 24477 (%)
Parameters ~ Counts Size(um) Frames Gained area(pm?) Fraction(%) Fraction pattern(%)
Step Hop Y-split Frist split

HL5 49.60 7.08+0.87 11.74+2.14 14.23+£2.08 59.88 26.37 25.74 11.35 40.19
DB1h 49.27 6.99+0.83 12.69+2.20 14.47+£2.33 59.54 30.51 21.12 11.91 36.46
DB3h 77.68%* 7.77+1.42% 10.42+3.36 16.20£2.70%* 66.67* 34.46 22.11 15.04 28.40
DB5h 61.05% 8.04+1.50** 11.00+3.23 15.17£2.57* 73.55%* 36.69 32.14 15.35 24.82
DB7h 52.35 7.21£0.98 12.12+2.41 14.63+2.32 66.19 29.56 22.50 15.60 29.56

*P<0.05, **P<0.01.
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A: de novo; B: one way split; C: Y-split. The arrow showed position of pseudopod extension.
E4 (hRIEMAER

Fig.4 The models of pseudopod extension
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The significant level of statistics comes from comparison between the control
group and experimental group. *P<0.05, **P<0.01.
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Fig.5 The comparison on rate of pseudopod formation and
the ratio of split/de novo in different starvation time
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Fig.6 The ratio of different type of splitting pseudopod in

different starvation time

The angle pseudopod relative to X coordinate(degree)
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We have analysis the angle of all pseudopodia with X coordinate each
experimental conditions around twenty cells.
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Fig.7 The angle of pseudopod relative to x coordinate
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A the scatter diagram of track speed and the number of pseudopod; B: the scatter diagram of directendness and ratio of splitting pseudopod.
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Fig.8 Correlation analysis of cell migration characteristics and pseudopodia character parameter
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