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Cellular Autanata Approach to Biological Pattern Formation (I1):
The Growth Pattern of Bacter ial Colon ies
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Abstract The investigation of themechanisn of biological pattern has been an mportant topic of life
sciences, egecially of developmental biology, for a long time W e have established a cellular automata
model of biological pattern formation, w hich defines how to form a biological pattern from individual cells
and their behaviors, cell-cell interactions, and cell-enviromrment interactions In this paper, we use that
model to smulate the grow th pattern of the bacterial colonies in consideration of the effects of both

nutrient and metabolite on the cell’ s reproduction
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Fig 1 Growth progression of bacter ial colony, and the distr ibution of nutrient and metabol ite
c= 05, p=1/5 m=1/5 in= 1 (a) growth of bacterial colony; (b) distribution of nutrient; (c) distribution of metabolite
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Fig 2 Growth pattern presnt at different initial nutrient =
concentration .......... { ¥ .l
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p=1, m=0; (a) ¢c= Q 1, t= 12000; (b) c= Q 2, t= 5000; (c) c= Q

5, t= 2500; (d) c= Q 7 t= 2500 :
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Fig 3 Growth pattern present under different conditions
’ (al), (bl): t= 12000; (c2), (d2), (c3) (d3): t= 2500; others t=
' 5000
[2]

1994-200 i demic Jour t blishing Ho d. WW



an: 823

Fig 4 Growth pattern with different inhibition coefficients of
metabolite

c= 05 p=1 m=1, t= 2500; () in= 0, (b) in= 1, (c) m= 3/2,
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