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14 THE MASTER ELEMENTS OF CONTRO

Figure 1.1. A A
The N chromoso
50,000 base pairs
is wrapped arounc
core in the head.

its own gene. (How the repressor-encoding gene gets turned on in the fir
immediately following infection when there is no repressor present—wi
plained in Chapter 3.)

Although there is only one prophage in a lysogen there are about 1
molecules of repressor, and the excess repressor is free to bind to any ad
chromosome that might be injected into the cell. This has the result illustratec
1.3: \ cannot grow lytically on a N\-lysogen. The lysogen is said to be imn
infection.

Ultraviolet irradiation of lysogens inactivates repressor. As a result a secc
regulatory protein—Cro-is synthesized. Cro, which promotes and is require
growth, also binds DNA~in fact it binds to the same operator sites as does
but with opposite physiological effects. These two regulatory proteins, tog
RNA polymerase and their promoter and operator sites on DNA, constitute t

io -
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Figure 1.2. Growth of
phage \. The injected
N chromosome may
either lyse or-lysoge-
nize the host. Ultravi-
oletirradiation of a ly-
sogen induces lytic
growth. Induction of
lysogens was first
demonstrated for a
prophage of the bac-
terium Bacillus mega-
terium.

Figure 1.3. Immunity of a A-lysogen. Lambda
phages inject their chromosomes into a \-
lysogen, but repressor molecules (R) immedli-
ately turn off the genes of these “superin-
fecting” chromosomes, just as they turn off
the genes of the prophage. Immunity is thus
caused by the same repressor that maintains
the prophage in its dormant state.
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