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ColE1 6.6 10-20 No Colicin production and immunity

F 95 1-2 Yes E. coli sex fact:

R100 89 1-2 Yes Antibiotic-resistance genes

P1 90 1-2 No Plasmid form is prophage;
produces viral particles

R6K 40 10-20 Yes Antibiotic-resistance genes
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LGRURR  PLASMID-ENCODED PROTEIS
Protein Fincton

Colicin Secreted protein, kills bacteria lacking plasmid that encodes colicin-
immunity protein,

Enterotoxin Secreted protein, alters fon balance of eukaryotic cells. Responsible
for water loss from cells.
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Figure 14-7 A map of the
sex plasmid F. Points are given
in kilobases. The single capital
letters refer to the midpoints of
the locations of the correspond-
ing tra genes. The insertion
sequences, Yo (Tn1000), 1S2,
and 1S3, are shown in blue. The
blue arrow (oriT) shows the lo- K
cation of the origin for transfer E
replication, as well as the direc-
tion of transfer. oriV shows the
location of the origin for vegeta-
tive (nontransfer) replication. oriV
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Cell-cell contact. Host chromosomes
are not shown to simplify
understanding plasmid behavior,

Nicking of F plasmid DNA at ori T,
Attachment of protein(s) to free 5'
terminus.

Initiation of DNA synthesis from free
3'-OH in donor cell to generate rolling
circle replication intermediate.

Entry of 5" end of F into female.

Continued replication in donor cell,
Initiation of DNA replication
in recipient cell

Completion of replication in donor cell
Cleavage of transferred strand from
replication intermediate. Formation of

two complete circular F DNA molecules.

Sealing of gaps and supercoiling to
generate two F* cells.

Figure 14-8 A model for
transfer of F plasmid DNA
from an F~ male (donor) cell
toan Ffemale (recipient) cell
using a rolling circle replication
mechanism of the type
described in Chapter 7. Black
lines indiicate parental DNA
strands. Smooth blue lines in-
dicate newly synthesized
DNA. Sawtooth blug lines in-
dicate RNA primers that are
subsequently removed. The
bacterial chromosomal DNA is
omitted for clarity.
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Formation of mating pair.

The Hfr chromosome is nicked in the
integrated F DNA sequence.

Transfer of the donor chromosome,
starting with the F sequences, occurs
into the female cell. Replacement DNA
synthesis occurs in the donor Hir.

Mating pairs usually separate before
complete transfer occurs—in this case,
after the ¢* gene has been transferred
but before the d gene has entered the
recipient cell.

RecA-mediated recombination occurs
between the transferred DNA and the
host chromosome.

Following chromosome
replication, two cell types

the band ¢ genes have
been replaced.

exist—one like the original
F~, and a second in which

Figure 14-9 A diagram
showing conjugation between
an Hfr male (donor) bacterium
and an F~ female bacterium.
The solid blue and black cir-
cles represent the chromoso-
mal DNA of the Hfr and F~
cells, respectively. Dashed
blue lines indicate DNA syn-
thesis. Sawtooth lines repre-
sent the integrated F plasmid.
Lower case italic letters repre-
sent genes on the chromo-
some. The F~ cell carries a
mutation in the ¢ gene (¢-),
while the Hfr strain has a wild-
type copy of this gene. Follow-
ing Hfr transfer and replication,
a population of F~ cells has
been converted to a c* pheno-
type. These genes and the F
plasmid DNA are not drawn to
scale relative to the chromoso-
mal circles. Supercoiling is

¢ phenotype

¢t phenotype omitted for simplicity.
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