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1. Convincing you to care about
CRP-cAMP activation

2. Moving on: A and friends
3. A lysis-lysogeny choice
4. P1: another temperate phage
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A The lac operon regulatory region
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consensus contribute to promoter’s dependence on CRP-cAMP.
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Phage infectious cycle
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Phage A : The temperate phage A: lysis or lysogeny
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A Lytic replication A Lysis-lysogeny up close
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Phage production and lysis
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N: making it all possible

Figure 8.8
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Why call the genes cl, cll, clll

Steps leading to lytic growth and lysogeny
Steps leading to lytic growth Steps leading to lysogeny

1. Transcription from p, and p, 1. Same as for lytic growth
2. N and Cro are made 2. Same as for lytic growth
3. N allows ClI expression 3. Same as for lytic growth
4. Cll degraded 4. Cll stable
5. Low Cll concentration means 5a. High Cll concentration activates p, and
that little Cl is made so Int is made and A DNA integrates
Sb. High ClI concentration activates p,, and so Cl is made
6. Cro binds at O* and 0,3, 6. Cl outcompetes Cro, and so Cl binding at o, and o
blocking binding by any low both represses p, and p, and positively autoregulates
level of Cl that is made at py,,, Maintaining lysogeny
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Meanwhile, N allows O and P
replication gene transcription

A second antiterminator, Q, allows
late-gene transcription, and so A
phage particles are made
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Inducing lysogens
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A\: resistance vs immunity

* Resistance to phage: the phage cannot
infect.

* Immunity is the resistance of a lysogen
to re-infection (super-infection) by a
similar phage.

This can be observed: ability of lysogens to
grown in a plaque of phage (turbid plaques). A
lysogens contain about 100 copies cl
repressor/cell.
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Phage P1

Infects broad range of bacteria (using LPS core in OM of Gram
neg. bacteria), but only replicates efficiently in E. coli (and close
cousins)

Linear 92.6 kb dsDNA genome: like many large phages, several
accessory genes (e.g., tRNA genes).

DNA circularizes upon entry to cell.
Temperate phage

Approximately 120 genes, organized into 45 operons; only 4
operons involved in lysis-lysogeny choice.

Lysogeny by P1 depends on its specific repressor protein, C1.



P1: genome & repressor C1

17 operons controlled
by C1 repressor and
transcribed by ¢70
holoenzyme.
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P1 and molecular genetics

Ability of P1 to move bacterial
DNA around as “generalized
transducing phage” has x
been important for molecular | e
genetics.

This property of P1 due to the
mechanism of preparing
dsDNA for packaging into
capsids. ‘

Lytic growth of P1 produces S 90 kb of host
majority of normal phage... G DNAM
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P1 lysogens

« Different from A in that P1 prophage
replicates separately from bacterial
chromosome as a plasmid.

» P1 lysogens are stable (loss = 10-°)

» As the P1 genome is separate from the host
cell chromosome, the P1 prophage must
express additional functions than A for
maintenance of lysogeny.

these include?



