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The experiments described in this paper 
demonstrated the existence in the bacterium 
E. coli of a 'system,' which mediated the 
stereospecific, concentrative uptake of ß-
galactosides. The use of mutants and of in-
hibitors of protein synthesis permitted the 
conclusion that the stereospecific compo-
nent was a protein. [The SCI® indicates that 
this paper has been cited over 230 times 
since 1961.] 
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"In 1954 little was known about the 
mechanism by which the substrates of cer-
tain bacterial enzymes stimulated the syn-
thesis of these enzymes. When I joined 
Monod's group at the Institut Pasteur as a 
postdoctoral fellow, he suggested to me and 
his colleagues, Georges Cohen and Gérard 
Buttin, that we attempt to trace the in-
tracellular fate of 35S-labeled thiomethylga-
lactoside, an analog of lactose and an effec-
t i ve  inducer of ß-galactosidase in 
Escherichia coli. ß-Galactosidase was the 
most intensively studied inducible enzyme 
at the time. We found to our surprise that 
bacteria previously exposed to a /3-galacto-
side concentrated the labeled galactoside 
several hundredfold, whereas bacteria 
which had not been pre-exposed to a ß-ga-
lactoside did not concentrate the sugar. 
Bacteria which formed ß-galactosiclase con-
stitutively also concentrated galactosides 
without prior exposure. Certain unusual 
mutants  isolated  earlier by Gabriel  Lester 

and myself1 (when graduate students at 
Yale) on the basis of their inability to grow 
on lactose and yet endowed with ß-galacto-
sidase activity, we now found, did not con-
centrate galactosides These and related 
observations led us to postulate an induc-
ible, stereospecific transport system com-
posed, at least in part, of protein. At about 
the same time, Georges Cohen and I found 
similar systems, specific for the transport of 
individual amino acids in E. coli.2 

"Monod, in a fit of semantic exuberance, 
proposed the term 'permease.' Cohen, But-
tin, and I were somewhat less enthusiastic 
about the term since, in addition to a certain 
lack of euphony, the suffix 'ase' carried the 
connotation of enzymic activity which we 
did not mean to imply in any strict sense. 
However, not feeling strongly about the 
matter, we let Monod have his way When 
we submitted the paper to Biochimica et 
Biophysica Acta, the response was prompt 
and unequivocal: '...an excit ing paper, but 
the term permease is inadmissible .' (I para-
phrase). By this time Monod had become en-
amored of 'permease' and insisted on its 
use; and thus the paper was published (in 
French instead of the original English ver-
sion) in the more compliant Annales de L'ln-
stitut Pasteur. Nine years later, Fox and Ken-
nedy isolated a membranal protein with the 
ability to bind ß-galactosides and other 
properties postulated by us earlier 3 

"The relevance of our observation and 
the reason for the high citation of this paper 
are two-fold The finding of the galactoside 
permease was at the origin of a t ra i l  of 
research that led, albeit often tortuously, to 
an ever more profound understanding of not 
only membranal transport in bacteria but, 
more importantly, of the role of the mem-
brane in energy transduction in general Sec -
ondly, the discovery of the permease and 
the finding that its synthesis was controlled 
coordinately with that of the ß-galactosi-
dase (and of the thiogalactoside transacetyl-
ase) gave rise to the concept of the operon." 
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