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and releases its progeny, or integrates in their genome bacteria causing successful infection only * Viral amplification is greater when lysogens are initially rare
originating new lysogens. on the susceptible bacteria (red). due to the relative higher density of competitor cells where the
B: InfeCtEd Susceptib|e |nd|V|dua|S d|e and virus is able to replicate (Figure 4).
. . . B, 3 release new viruses, or gain immunity if
We a|SO analyzed the effeCt Of dlfferent habltats on thIS " -&‘ _. they are converted into |ysogens (purp|e)
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spread in the neighborhood of lysogens and kill near o ' are able to replicate because they are consbecifics and conseauentlv outcombete them. This
competitors, leading to the accumulation of resources nearby immune to the virus. P 9 y P ]

while in unstructured habitats both viruses and resources are
randomly distributed (thus benefits instead of directed to

lysogens only are shared by the whole population).
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Figure 2. Logarithm of the ratio of lysogenic to (initially)
susceptible strains during competitions.

Vertical axes represent the log10 of ratio of lysogenic to
(initially) susceptible cells at 0, 10, 30 and 50 generations
of competition. Each data set represents the variation of
ratio of the strains under the different experimental
conditions: ratio = 10*1, structured habitat (yellow
triangles); ratio = 10*:1, unstructured habitat (red circles);
ratio = 1:10%, structured habitat (blue diamonds); ratio =
1:10%, unstructured habitat (purple squares). Error bars
represent twice the standard error of the mean of three
replicates. Linear regressions reveal that all lines have
negative slopes (ANOVA, d.f. = (1,10), p<0,05).

Methods

We competed two E. coli strains with identical
growth rates. They were isogenic except for selective
markers and for the presence of the integrated virus.
Competitions varied in the initial frequency of
lysogens and habitat structure. Competitions in
unstructured habitats were performed in Luria Broth
(LB) at 372C with agitation (170 rpm) during 50
generations, with serial transfer occurring every 10
generations. Competitions in structured habitats
were identical; however bacteria were embedded in
a static soft-agar matrix instead of liquid LB.

We measured the titer of each strain (by plating
in selective media) and free virus (spot test in lawns
of the susceptible strain) and the virus-sensitivity of
the susceptible strain (cross-streak immunity test)
after 10, 30 and 50 generations.

Results
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might explain the high presence of viruses in bacterial
genomes!?l and retro-viruses in human genomes/>l.
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Figure 3. Logarithm of the densities of bacterial strains and virus during competition.

Vertical axes represent the log10 of the density of lysogenic cells (blue triangles), of susceptible cells (red squares), of
lysogenic (initially susceptible) cells (purple diamonds) and of resistant (initially susceptible) cells susceptible (green
circles) in the beginning of competitions and after 10, 30 and 50 generations. Error bars represent twice the standard
error of the mean of three replicates. In all competitions, the initial total bacterial density was around 10° cells/ml. We
varied the initial ratio of lysogenic to susceptible cells and the structure of the habitat: A: ratio = 1:10%, structured
habitat; B: ratio = 1:10%, unstructured habitat; C: ratio = 10%:1 structured habitat; D: ratio = 10%:1, unstructured habitat.
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Figure 4. Logarithm of the free virus density produced by
susceptible cells during competitions.

Vertical axes represent the logl0 of free virus density
produced by susceptible cells at 0, 10, 30 and 50
generations. These values were calculated by discounting
the expected amount of virus produced by spontaneous
induction of lysogens (assuming that there a virus per
3.13x10* lysogens cells in pure) to the total values of free
virus measure at each point. Each data set represents the
viral density under the different experimental conditions:
ratio = 10%:1, structured habitat (yellow triangles); ratio =
10%:1, unstructured habitat (red circles); ratio = 1:10%,
structured habitat (blue diamonds); ratio = 1:10%
unstructured habitat (purple squares). Error bars
represent twice the standard error of the mean of three
independent replicates.
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