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Genetic Exchange in
Prokaryotes

Griffith’s experiment

o Living encapsulated
bacteria injected into
mouse.

e Mouse died.

Colonies of encapsulated
bacteria were isolated
from dead mouse.
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o Living nonencapsulated
bacteria injected into
mouse.

e Mouse remained healthy.

e A few colonies of nonen-
capsulated bacteria were
isolated from mouse;
phagocytes destroyed
nonencapsulated bacteria.

(b)
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0 Heat-killed encapsulated
bacteria injected into

e Mouse remained healthy.

e No colonies were
isolated from mouse.
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o Living nonencapsulated and
heat-killed encapsulated
bacteria injected into mouse.

© Wouse died.

e Colonies of encapsulated
bacteria were isolated
from dead mouse.

(d)
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The Hershey-Chase Experiment



(ransformation "] Recipient cell

DNA fragments Chromosomal DNA
from donor cells

o Recipient cell takes
up donor DNA

e Donor DNA aligns
with complementary
bases

Copyright © 2007 Pearson Education, Inc., publishing as Benjamin Cummings.




Recombination occurs
between donor DNA
and recipient DNA

Degraded
unrecombined DNA

Genetically transformed cell
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Sex pilus

1 um
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Figure 8.25




Bacterial Sex pilus
chromosome

—_—

Replication
and transfer
of F factor
e

F* cell F~ cell F* cell F* cell
(a) When an F factor (a plasmid) is transferred from a donor (F*) to a recipient (F "), the F~ cell is converted into an F* cell.
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Recombination between

F factor and chromosome

occurs at a specific site Insertion of F factor

on each into chromosome results

e ——— —_—

Integrated F factor

F* cell Hfr cell

(b) When an F factor becomes integrated into the chromosome of an F* cell, it makes the cell a high
frequency of recombination (Hfr) cell.
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Replication
and transfer
of part of the

chromosome
—_—

Hfr cell F~ cell

(c) When an Hfr donor passes a portion of its chromosome into an F~ recipient, a recombinant F~ cell results.

In the recipient,
recombination
occurs between the
Hfr chromosome
fragment and the

F~ chromosome
—

Hfr cell
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Recombinant
F~ cell




Phage protein coat

Bacterial chromosome

Donor cell
Phage DNA

A phage infects the donor
bacterial cell.
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e Phage DNA and proteins are made, and
the bacterial chromosome is broken
into pieces.
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Bacterial DNA

Phage DNA

6 Occasionally during phage assembly,
pieces of bacterial DNA are packaged in
a phage capsid. Then the donor cell lyses
and releases phage particles containing
bacterial DNA.
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Recipient cell

A phage carrying bacterial
DNA infects a new host cell,
the recipient cell.
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Recipient
Donor bacterial DNA bacterial DNA

7

Recombinant cell

6 Recombination can occur, producing
a recombinant cell with a genotype
different from both the donor and
recipient cells.
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Transducao Generalizada
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Particulas defeituosas — nado promovem infecgéo viral

« Apenas uma pequena parcela dos virus que carregarao um fragmento do DNA genémico da célula de

origem.

« [Essa parcela diminuta, centenas ou milhares de virus transfectores entre milhdes de virus normais, sera
suficiente para permitir o uso da transducao no laboratério e para causar efeito na natureza.
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Origin of replication mer

Pilus and
conjugation
proteins
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(b) Origin of transfer
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Table 10.6 Properties of transposons

Designation

Characteristics

Kinds of transposons

Insertion sequences

Composite transposons

Mechanism of transposition

Cut and paste

Replicative

Relatively short pieces of DNA, 750 to 2,000 bp long, that encode
only a transposase; designated IS followed by an italicized
number, e.g.,1S7,152,1S3

One or more genes flanked by matching insertion sequences;
designated Tn followed by an italicized number, e.g., Tn5,Tn10

The transposon is cut out of the DNA where it resides and is
inserted in a new location.

The transposon is replicated; one copy remains at its original
location, and the other is located at a new one.
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Target sequence

Transposable

. element
Insertion

L Duplicated target —|

sequence




IS1
A
'3 R
A A GA A AGTAAG
T T CT T TCATTC
V

CTTACT T TC T
GAATGA A Transposase gene A G A
\ J \
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Inverted repeat Inverted repeat
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(a) Insertion sequence IS1

Tn5
AN

\ F. \ J
A4 v
IS1 IS1

(b) Complex transposon Tn5
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o Transposase cuts DNA, leaving sticky ends.
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e Sticky ends of transposon and target DNA anneal.
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CRISPR
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