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Abstract—A mathematical model was proposed in order to explain the lytic behaviors of the UV-irradiated
E. coli double-lysogen[P9%0c¢/(AHL1,434)]. The UV dosage that lysogen had received was represented by
the normal distribution, so that the survival, lysis and death fractions of the irradiated lysogen were described
by the function of UV dosage. Using this model, the characteristics of the protein production and the cell
lysis of the irradiated double-lysogen were studied. Finally, the optimum conditions for the cell lysis were
predicted by changing the related parameters.
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Fig. 1. Lysis of lysogen by UV-irradiation.
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Table 1. Survival fraction of single- and double-lysogen
by UV-irradiation

[év nﬂ‘jzf;%e P90c/AHL1 Iév m;zf;%e P90c/(AHL1/434)
0 1 0 1
24 0.759 24 0.272
48 0.382 36 0.099
72 0.0297 48 0.0324
9% 0.00181 60 0.00183
120 0.00016 72 0.00042
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Fig. 2. Survival curves of single- and double-lysogen upon
UV-irradiation; x,=2.5, xp=5.5, p=0.17.
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Fig. 3. Fate of lysogen with different UV dosage; x, =2.5,
xp=35.5, p=0.17.
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Fig. 4. Effect of UV dosage on the cell growth.
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Fig. 5. Effect of UV-irradiation time on the cell lysis.
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Fig. 6. Fate of lysogen with different UV desage; x; =1,
x»=6.5, p=0.17.
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Fig. 7. Fate of lysogen with different UV dosage; x; =1,
Xp=6.5, p=0.3.
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K :UV dosage [m]J/cm?]

p :probability of being irradiated by UV

Ry :death fraction of double-lysogen

Ry : death fraction of single-lysogen

R, :lysis fraction of double-lysogen

Ry :survival fraction of double-lysogen

Rgy :survival fraction of single-lysogen

x, :threshold dosage for death of host cell [m]/cm?]
x. :threshold dosage for induction of phage [ mJ/cm?]
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