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Abstract 
 
 The order of discovery can have a profound effect upon the way in which we 
think about a protein’s function.  Historically, because many Rec proteins were identified 
through recombination assays, functional studies on these proteins have focused 
primarily upon how they may promote the rearrangement of genetic material.  
Paradoxically however, during the cellular asexual reproductive cycle, many of these 
proteins are required to maintain the integrity of the genome rather than to rearrange it.  
Therefore, in order to understand the biological role that recombination plays in the cell, 
it is important to keep in mind the strategy and products of the reproductive cycle in 
which it is being studied. 
 Several genes in the E.coli recF pathway were isolated as mutations which 
conferred recombination deficiencies when the major pathway of recombination (the 
recBCD pathway) had been inactivated.  In an otherwise wild type background, recF 
pathway mutants remained fully proficient in recombination although, surprisingly, many 
were hypersensitive to UV.  That observation implies that the UV hypersensitivity in 
these mutants may not be due to an inability to carry out recombination.  We therefore 
sought to understand the unique cellular role of recF  that is required for resistance to 
UV-irradiation.  In so doing, we found that the requirement for recF function correlated 
strongly with ongoing DNA replication.  In the absence of recF, replication failed to 
recover following irradiation, and extensive degradation of the nascent DNA at the 
replication fork was observed.  These and other data suggested that the UV 
hypersensitivity in recF mutants could be explained by an inability to maintain 
replication forks blocked by DNA damage.  That idea is also consistent with genetic data 
suggesting that recombination mediated by recF may initiate from a recombinational 
intermediate which is structurally similar to a replication fork.  However, during asexual 
reproduction of the chromosome, the data supports the hypothesis that the 
hypersensitivity of recF mutants may be caused by an inability to resume replication 
when it is blocked by DNA damage, rather than by a deficiency in recombination.  
Consistent with this, we went on to show that the recovery of UV-irradiated E .coli 
promoted by the recF pathway additionally requires that the replication blocking lesions 
be repaired, suggesting that the recF proteins are primarily needed to maintain the 
replication fork until repair occurs, rather than to promote recombinational exchanges 
around the lesion. 
 Other recF pathway genes, recJ and recQ, were found to participate in the 
accurate resumption of replication blocked by DNA damage.  These gene products were 
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shown to process the nascent DNA prior to the resumption of DNA synthesis.  The 
processing involves the selective degradation of the nascent DNA on the lagging strand 
side of the replication fork.  It occurs in a manner that may be expected to help maintain 
the replication fork until replication can resume.  Consistent with this, others have shown 
that these genes affect the sites and frequencies at which illegitimate rearrangements 
occur following UV-induced DNA damage. 
 The mechanism by which replication accurately recovers when it is blocked by 
DNA damage is a critical process which has not been extensively studied in other cell 
types.  However, mutations in human homologues of the RecQ protein have been shown 
to result in the cancer prone and premature aging disorders of Bloom's syndrome and 
Werner's syndrome, both of which are associated with increased rates of recombination, 
suggesting that the mechanism of replication fork maintenance may in many ways be 
conserved. 
 During chromosomal replication in E. coli, recombination is observed primarily 
when the normal recovery of replication is inhibited (eg. by unrepaired lesions), 
suggesting that the recombination and loss of genomic integrity which occurs under these 
conditions may often result from tolerated, but inappropriate, resolutions to strand pairing 
events that occur when replication is disrupted. 
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