would disappear, they suggested.
The original gene would continue
carrying out the primary function.

Now Andersson, his postdoctoral
fellow Joakim Nisvall, Roth, and col-
leagues have documented this pro-
cess in bacteria. Nasvall first screened
mutant Salmonella for one that could
still make a little tryptophan even
though the researchers had disabled the
gene for an enzyme, called TrpF, nor-
mally needed for the amino acid’s syn-
thesis. Tests showed that this ability arose
in Salmonella because its version of the
gene, HisA, for making the amino acid his-
tidine, encodes a protein that could also craft
tryptophan from its precursors.

Nisvall put this dual-function gene and a
gene for yellow fluorescent protein into Sal-
monella bacteria lacking typical HisA and
TrpF genes and grew them on media lack-
ing both those amino acids—an environ-
ment that should select for microbes able
to make both substances on their own. The
intensity of the yellow fluorescent protein
was a quick indicator of the increase in gene
copy numbers.

At first, the bacteria grew slowly, tak-
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| ing 5 hours to double their
| population. But in several
\ hundred generations, that
\ ‘Z doubling time plummeted
\ " to about 2 hours. Over
| the course of a year—
§ and 3000 bacterial
| generations—Nisvall
| \ | periodically exam-
. | ined the genome of the
/. et L microbes. He found
M that the single intro-
duced copy of the dual-function
HisA gene became amplified into multi-
ple copies. And in some strains, one copy
mutated to become much more efficient at
making tryptophan and another excelled in
making histidine, evidence of the evolution-
ary process Roth, Andersson, and their col-
leagues had proposed
“Ohno will go down as a very impor-
tant historical figure, but Andersson has the
new model for how genes duplicate,” says
Antony Dean, a microbial evolutionary
biochemist at the University of Minnesota,
Twin Cities. “His theory is square one.”
Other researchers have previously
explored the idea that multifunctionality in
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