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Chapter 25: 
Recombination

Copyright © 2004 by W. H. Freeman & Company 

Lecture 6a McClintock - 
discoverer of 
“jumping genes”

DNA recombination = rearrangement of genetic information 
within and among DNA molecules

3 general classes:

1)  Homologous genetic recombination  = genetic exchanges 
between 2 DNA molecules with extended region of nearly 
identical sequence

2)  Site-specific recombination = genetic exchange occuring 
only at specific DNA sequence

3)  DNA transposition = involves short segment of DNA with 
remarkable capacity to move from 1 location to another.(I.e. 
“jumping genes”)

Homologous Genetic Recombination has several 
functions:

In bacteria:  recombinational DNA repair

also: conjugation between 2 bacterial cells (rare) 
thus serving to ensure genetic diversity

In eukaryotes:  most frequently for meiosis (involves 
germ cells or gametes)

   3 identifiable functions:

(1) Contributes to the repair of DNA

(2)  Provides (in Eukaryotes) a transient physical link 
between chromatids for orderly segregation of 
chromosomes

(3)  Enhances genetic diversity in a population

Meiosis : in germ-line 
eukaryotic cells

Different from mitosis in that 
the end result are haploid cells

Recombination occurs at 
prophase I



11/2/09

2

At prophase I, 
tetrads form, liked 
at the centromere 
and at the chiasmata 
(cross-over points)

Recombination is 
initiated by double-
strand breaks.

Double-strand breaks in recombination process in meiosis.
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To process a double-strand break, recBCD is needed

RecA is used: it has both helicase and polymerase activities

Holliday Intermediates form during meiosis



11/2/09

4

Branch migration is by RecA

RecBCD recognizes
a chi sequence.  
There are about
1,000 chi sequences
in E.coli.

RecA assembles into a long nucleoprotein filament
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Model for DNA strand 
exchange mediated by 
RecA protein
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Models for 
recombinational 
DNA repair of 
stalled replication 
forks

Replication fork collapses upon encountering a lesion or 
strand break

DNA repair enzymes promote DNA transfer for repair

RecA. RecF. RecO, RecR   or RecA. RecBCD
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Site-specific 
recombination

Integrase-class 
recombinase needed

Example: integrase 
allows some virus 
DNA to integrate itself 
to host DNA



11/2/09

8



11/2/09

9



11/2/09

10


