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Proc Natl Acad Sci USA 98: 1113] that I read 
carefully and that inspired my future work. 
Soon after this event I decided to start per-
forming experiments which would allow 
me to study adaptation of bacteria to novel 
environments. From the initial experiments 
it became evident that the rate of produc-
tion of adaptive mutations was very high 
and so we decided to try to estimate it the 
best we could.”

Enormous potential for adaptation
In the Imhof and Schlotterer experi-

mental model that inspired Gordo, an E. coli
strain is transformed with a plasmid con-
taining an exogenous microsatellite locus, 
and cultured by serial transfer in 5ml of liq-
uid media. The high instability of microsat-
ellites rapidly generates different alleles in 
the dividing cells. Later, in successive gen-
erations, the original genomically homoge-
neous populations evolve by the accumula-
tion of deleterious, neutral and beneficial 
mutations. Cells incorporating beneficial 
mutations increase their fitness and their 
competitive ability. Thus, beneficial muta-
tion means that some clones (and their cor-
respondent microsatellite alleles) are more 
abundant than others. The DNA of popula-
tions in successive generations may then be 
extracted, its microsatellite alleles separat-
ed in a polyacrylamide gel and their respec-
tive abundance measured by hybridization. 
Doing so provides a graphic illustration of 
how bacterial clones in a liquid culture com-
pete down the generations. 

Perfeito et al. adopted this basic proto-
col and introduced a significant new vari-
able: a population’s effective size. They al-
lowed bacterial populations with differing 
effectives sizes to evolve for 1,000 genera-
tions and followed their microsatellite al-

lelic distribution at periodic intervals. Their 
comparison of mutation rates led the au-
thors to conclude that “1 in 150 newly aris-
ing mutations is beneficial and 1 in 10 fit-
ness-affecting mutations increases the fit-
ness of the individual carrying it”. In oth-
er words, that, “an enterobacterium has an 
enormous potential for adaptation”.

As usual, interesting results spark new 
inquiries. “There are a couple of questions 
that arose and that we are trying to answer” 
says Gordo. “One of these has to do with 
understanding what type of genetic chang-
es have occurred during the adaptive proc-
ess, which genes have changed and how. 
Another question relates to understanding 
the similarities and differences in the adap-
tive process in more natural environments 
and in the test tube. In this respect it was 
a pleasure to read a recent paper in PNAS
where the authors have followed the evolu-
tionary process of Staphylococcus aureus by 
whole-genome sequencing in a human host. 
They also observed an outstanding produc-
tion of potentially adaptive mutations [Proc. 
Natl. Acad. Sci. USA 101: 9786].

Techno-biology tackles old questions
Well, this PNAS paper is at least one ex-

ample of how modern techno-biology can 
offer interesting results. “My own feeling 
is that the ‘omics’ era may well be excel-
lent for highlighting patterns of biological 
complexity that we are yet to discover. But 
in science observation is only the first step; 
generating hypotheses and testing them in 
order to support or reject them is what is 
important. The most important questions, 
in my research field at least, were asked 
a long time ago, and some simple experi-
ments might be all it takes to tackle them.”
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One fine day in the lab...
by Leonid Schneider

  I know this looks odd, but we 

made a major breakthrough 

during last year‘s carnival! 
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