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ABSTRACT

The slime mold, Physarum polycephalum, Is a model organism for non-centralized biological organisms used to examine motility, life cycle,
differentiation, and other aspects of cell biology. In this study, we examine and quantify the Physarum’s vein contractions via video microscopy
and image morphology analysis. It has been observed that the Physarum polycephalum s protoplasmic veins exhibit a rhythmic oscillation over
time. Moreover, the oscillation causes streaming direction of granules to change with some time lag.

MOTIVATION RESULTS

3 Bamine  and  Quantfy  Physarum  polycephalun's
protoplasmic vein contraction o~—_—

d Show the relationship between Physarum polycephalum’s E 1 17 g™
protoplasmic streaming and vein contractions under < | 1. E &7 i
controlled conditions B 1 >3 T :

= 05 O ¢ 15x10° | -
§ o bl - - §1.0x1055 E
* 00 5.0x10° :
METHODOLOGY 100 . . -~ " 60—0.5 0 15 TIm;O(mInS) 45 60

Time

. Power Spectrum
EX pe rl I I l e nta I SEt u p Contractions Streaming
10 ¢ [ o s S B B D
e 2days | i 00125 -
* 4t image taken 10 ' __—oo0111 10° 1
o i' —~ - 0.02306 .
E oh M )= e
El O 3 o 003529 4
= i ' 1 _— 0:02528 o« 0.05473
S o0 A W o hl —
2 {1 0.03751 = I
Condenser S I "M”l — 05096 L "Wll | '[ [ | E
10° | I o (i l!'ﬂ LA :
y”‘“ '] )Hm 10° M ll 'I l‘ 0| |l'=.s
10° \'l l‘”'l‘ 1 1*1’,'.}” | " w' f ” t‘ii
20x Objective ’ “ wlﬂ'ﬁ|i("".'.~,"‘]’” 10 LI WY S B h ‘ i
10"2J - : - |02 . - - — ' = 0.00 0.02 0.04 0.06 0.08 0.10
Petri dish Stage | © Frequency (Hz) | Frequency (Hz)
100x Objective

Mean Squared Displacement

Computer

Contractions Streaming

Dichroic Mirror

102

10

MSD
MSD

Infrared

Filter o

Mirror oS

CCD

Camera Time (seconds) Time (seconds)

0.1 1 10 100

Vein Contraction

t=0 t=75 t=110 t = 140 t=175 t =230 t=320 t =355

100um

>

time (seconds)

SUMMARY ACKNOWLEDGEMENT

Jd We were able to examine the protoplasmic vein contraction of
Physarum polycephalum via video microscopy and quantify
protoplasmic vein contraction using image morphology analysis.

J The authors would like to extend its gratitude to DOST
PCIEERD for providing equipment.

] JLDF would like to thank DOST ASTHRDP and DOST SEI

d We observe rhythmic oscillation over time for both the vein
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