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S. Benzer, PNAS, (1961) 
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direct selection 

counterselection 

physical selection 

pH-sensitive dyes to 

detect metabolic mutants 

Brute force isolation 
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J. Lederberg & Tatum (1946) 
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fin : fertility inhibition 

phi : phage inhibition 

inc : incompatibility 

rep : replication 
tra : the transfer of the F factor to female cells  

ilz : immunity to lethal zygosis 
ori : origin of transer replication 

Hfr : the positions where 

insertion elements on F 
recombine with the bacterial 

chromosome 



F pilus 

Type-I pili 


