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Measurement and control of the group of bacteria in a confined region

Nakai, Tonau

3,100,000

€h)
pom @

0.5Hz - 0.3Hz (3) .
1.7-1.

The purpose of this study is to understand mechanism of the collective
motion in a dense suspension of swimming bacteria and to control the collective motion. Results are
as follows: (1) collective motion of bacteria can be confined in a circular pool on an agar medium
with the size of 10 micrometers, which is made with ultrafine glass needle operated by a
micromanipulator. (2) Accumulating bacteria around the tip of a capillary with an attractant were
observed. When a cell swims toward the attractant, frequency of the tumble of a cell decreases (from

0.5 Hz to 0.3 Hz). 53) Motion of microbeads in the bacterial suspension was analyzed. The mean
square displacement (MSD) of the microbeads is different from Brownian motion in the sense that the
time exponent of the MSD is 1.7 - 1.8, whereas that of a Brownian particle is exactly 1.



5um

MEMS (Micro Electro Mechanical
Systems)

o

O16))
MEMS

®

@

(Bacillus subtilis)
LB
90 mm, 15 mm
3-4 mm

0.6 wth
37

GD-1000
PC-20
gom
IX71,
ON3-99D
1

LUCPIanFLX40
DP27

PC

Manipulation
A—

ghhvix

eedle

gi-‘:.b# Pool
=~=~"  Agar medium

s
e S

(2)

Salmonella typhimurium
SJwW1103 LB

capillary assay



Olympus 1X71
Olympus LUCPLFLN40XPH
Olympus DP27

PC
DippMotionPro
(€)
Bacillus subtilis
90 mm
3 4mm LB 0.6
with
30 8 12
mm
4 um 1.02
(KANOMAX
(40 g/L)
0pulL

OLYMPUS 1X71

10  (OLYMPUS UPlanFL10X)
50 (OLYMPUS SLMPIanN50X)
CCD (OLYMPUS DP27)
30 fps 1216x 960 pixel

PC
1
( DippMotionPro)
Imaged
(Mean Square Displacement, MSD)
At
L MSD
At
L

@

@ BE Pk

(2)

100p m

0.5
Hz - 0.3 Hz



EEDELE (N = 52)
EELES (N = 89)
E SOIMIEE (V=76

=+ i

O
BEEE T DR [s]

(2] (]
g °
b .

(€)
MSD

MSD At

At
MSD At

MSD
At 0.1 MSD
At 1.7 --1.8 At
MSD
1
MSD

10000

1000

100

FZAI [um?]

MSD) o< At

=
15

i

1
KeRARIRR (s]

Tomonobu Goto, Tonau Nakai, 'Steady
distribution of cells in a one-dimensional
biased random walk model of bacterial
chemotaxis ", Journal of Biomechanical
Science and Engineering Vol. 11, No. 2,
Paper No.15-00587 (9p.) (2016) DOI:
10.1299/jbse.15-00587,

Tonau Nakai, Yoshihiro Mouri, Tomonobu
Goto "Analysis of the velocity correlation
in the collective motion of bacteria”,
Journal of Aero Aqua Bio-mechanisms Vol.
4, No. 1, pp.32-36 (2015) ,
https://www.jstage. jst.go.jp/article/ja
bmech/4/1/4 32/ pdf

Tomonobu Goto, Tonau Nakai, ™A
One-dimensional Discrete Model of Biased
Random Walk Relating to Bacterial
Chemo-taxis ", Journal of Aero Aqua
Bio-mechanisms Vol. 4, No. 1, pp-18-24
(2015) , ;
https://www.jstage.jst.go.jp/article/ja
bmech/4/1/4 18/ pdf

2017
2017/05/12

36 2017/03/21

47
2017/03/06

" 29
2017/01/19

Tomonobu Goto, Tonau Nakai, "A discrete
biased random walk model based on
bacterial chemotaxis", The 24th



International Congress of Theoretical and
Applied Mechanics, ICTAM2016, 2016/08/23,

Tonau Nakai, Yoshihiro Mouri, Tomonobu
Goto, "Observation and Numerical
Simulation of the  Spatio-Temporal
Structure in the Collective Motion of
Bacteria", The 8th Asian-Pacific
Conference on Biomechanics (AP Biomech
2015), 2015/09/18,

2015/07/22

http://ww._damp.tottori-u.ac. jp/~lab5/i
ndex.html

@
NAKAI, Tonau




