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that, "TIGR has done a good and the roles of both repeats and 
job of it," says Richard the circles are still unclear. 
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in Boston, Massachu- Phoenixlike ability to 
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the surprisingly con- been a mystery, but 
ventional nature of its lifestyle and its 
the microbe's radia- genome offer some 
tion defenses. clues. Desiccation 

One element of damages DNA, and an 
these defenses is an en- 7 analysis of the genome 
zyme called MutT. Radi- by Daly, Minton, and Kira 
ation damages cells in p ~ a  'Makarova of the National 
by generating reactive forms of Center for Biotechnology Infor- 
oxygen that oxidize key cellular 
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mation hints that Deinococcus 

compounds, including some of the nucleotide gained some of its all-round toughness by 
building blocks of DNA. These oxidized nu- adapting to harsh, dry environments. 
cleotides can cause faulty DNA replication, The researchers showed that Deinococ- 
but MutT protects against such mutations by cus has genes for at least three desiccation- 
helping rid the cell of the oxidized nu- resistant proteins that thus far have been 
cleotides. Most organisms have a single found only in plants. It also has other genes 
MutT gene, but with 20 MutT-like genes, usually seen in eukaryotes and not in 
Deinococcus is capable of "removing a bacteria. "It seems whole families [of 
whole lot of oxidative products," White said genes] were transferred [from other 

The sequence also offers a clue to how species]," Makarova suggested, although 
Deinococcus repairs the numerous breaks 
that radiation induces in its DNA. This repair 
requires that the microbe put the fragments 
back together in the right order. =1995, 
Michael Daly and Kenneth Minton, molecu- 
lar microbiologists at the Uniformed Ser- 
vices ~nivers& of the Health Sciences, 
Bethesda,~ Maryland, had suggested that the 
microbe, which usually carries multiple 
copies of each of its three chromosomes, re- 
builds the copies in parallel. This would be 
possible, they proposed, if the chromosome 
copies were aligned The nearby fragments 
of one copy could thus provide information 
missing from the other, and complete chro- 
mosomes could be assembled (Science, 
24 November 1995, p. 13 18). 

But the genome seems to support a differ- 
ent picture, which f M  began to emerge when 
Daly did experhmts with artificial DNA in- 
serted into Deinococcus chromosomes. He 
showed that the fragments form circles before 
they build reconstituted chromosomes. When 
White and his colleagues realized that the 
Deinococcus genome contains some several 
hundred repeating stretches of DNA, they 
wondered whether these repeats were in- 
volved in making circles duriug repair. 

One possibility is that early in repair, a R- 

peat at the end of a fragment loops around 
and links to one at the opposite en4 forming a 
circle and thereby protecting the broken ends 
of the DNA. Alternatively, these &etches of 
repetitive DNA may help keep DNA frag- 
ments h m  copies of the same chromosome 
close by, enabling them to link up more readi- 
ly and eventually reconstitute a full chrome 
some. But, Daly cautions, "it's early days," 
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more sequenced genomes will be needed to 
c o n f i i  this. 

While some researchers mine the Deino- 
coccus sequence for clues to the microbe's 
capabilities, others have been looking for 
ways to exploit its hardiness. At the meet- 
ing, Minton described the success of Daly's 
group in providing Deinococcus with genes 
that allow it to detoxlfy a common environ- 
mental contaminant-mercury. Daly and 
Hassam Brim in his lab showed that neither 
the mercury-altering genes nor another set 
of newly added genes for breaking down the 
chemical toluene interfere with the mi- 
crobe's resistance to radiation. The engi- 
neered Deinococcus might thus serve to 
detoxify sites doubly contaminated with 
chemicals and radioactive wastes. "If we 
can take mixed waste and reduce it to a 
[pure] radiation waste, then we can handle 
it," explains Marvin Frazier, a microbiolo- 
gist with the U.S. Department of Energy. 

White is eager to see his supermicrobe 
go to work. "It's able to withstand a lot of 
environmental insults," he emphasizes. 
"This is going to really be an industrially 
relevant organism." 4.P. 

Could Charge Stripes Be a 
Key to superconductivity? 

Seen in ceramic superconductors, stripes are confounding many theorists 
but exciting a few as a possible clue to how these materials work 

Takashi Imai wears his stripes reluctantly. end that showed clear hints that charges 
Like hundreds of other physicists around were indeed running in defined lanes. By 
the world, Imai has been struggling to un- November, the group knew they were onto 
derstand how an odd family of ceramics something big and resolved to double 
manages to conduct electricity without re- check every detail. "We kept running ex- 
sistance at unprecedentedly high 
temperatures. Along with most I 1 
other physicists studying high- 
temperature superconductivity, he 
was inclined to discount an idea I 
that has hovered at the fringes of 
the field for several years-that 

through these materials in a series 
of stripes, a few atoms wide, cre- 

I charges percolate back and forth 

ating a landscape that helps cur- 
rent flow effortlessly through the 
material in all directions. 

"I was very skeptical [of the L 
stripe theory]," says Imai, a young assistant 
professor at the Massachusetts Institute of 
Technology. The evidence for the stripes 
was patchy, and the theory "looked too 
simple to be true." But that was before last 
summer, when Irnai and his students began 
running a set of experiments for months on 

Lineup. Slripes of charges 
%at inhabit this man- 
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periments 24 hours a day, 7 days a week I " 
skipped Thanksgiving and Christmas to 
keep taking data," he says, adding casually, - 
"This is a competitive field." g 

Competitive is an understatement. De- k 
ciphering the mystery of high-temperature 
superconductivity has been the prime ob- 8 
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