
field lines very strongly. "The atmosphere is 
still roiling, but the field lines don't feel that 
any more. That explains the lack of activity," 
Basri says. Deeper inside the star, however, 
the whirling ions might give rise to buried 
flares. "You wouldn't normally see that, but 
if you make a big enough flare down there, 
it can ionize material up to the surface" so 
that the flare breaks free, Basri explains. 

"This is a really interesting observation:' 
says Fleming, noting that understanding the 
coronas of small protostars might help sci- 
entists understand how solar systems are 
born. "One of the biggest questions in how 
planets form is the coronal activity of stars," 
he says. "How active stars like this are deter- 
mines what kind of planets form." 

-CHARLES SElFE 

Targeting lntron 
Insertion Into DNA 
With imagination, even junk can be put to 
good use. Take introns, bits of genetic debris 
that litter the DNA and interrupt the coding 
sequences of many genes. Intsons must be 
removed from the RNA copies of the genes 
before the RNAs can be translated into pro- 
teins. Some introns, however, can insert 
themselves into nucleic acid. In work report- 
ed on page 452, a team led by molecular bi- 
ologist Alan Lambowitz of the University of 
Texas, Austin, has now found a way to coax 
these introns to hop into the exact sequences 
where the researchers want them. 

The method could enhance all sorts of g e  
netic manipulations, fi.om studying basic 
function to combating viral infections to deliv- 
ering genes for gene therapy. "It holds promise 
for making permanent modifications to the 
genome:' says Anna Marie Pyle, a biochemist 
at Columbia University in New York City. 

The current experiments stem from earli- 
er ones in which Lambowitz and colleagues 
found that so-called group 11 introns-which 
occur in bacteria and in organelles of plants, 
yeast, and fungi-have a surprising talent. 
These introns excise themselves as usual 
from the RNAs in which they initially reside. 
But then they incorporate themselves into 
double-stranded DNA and, with the help of a 
protein they encode plus host cell machinery, 
they generate a double-stranded DNA ver- 
sion of themselves in their new home. The 
Lambowitz team showed that the intron uses 
a stretch of about 14 nucleotides to recognize 
the appropriate insertion site. 

That observation suggested that the re- 
searchers could redirect the intron by chang- 
ing the recognition sequence so that it is 
complementary to-and will thus bind-a 
sequence in the target gene. "When we 
worked out the mechanism, we realized that 

N E W S  O F  T H E  W E E K  

we could control the site at which the in- 
trons were inserting:' Lambowitz says. Early 
efforts to do this worked inefficiently, how- 
ever, presumably because the researchers 
didn't fully understand the targeting rules. 
So in the current work, they devised a way 
to let cells identifl those introns that insert 
where the researchers choose. 

As DNA targets, Lambowitz and his col- 
leagues picked genes from the AIDS virus 
HN and also a cellular gene called CCR5, 
which encodes a protein that HN uses to in- 
fect cells. To tell when an intron had inserted, 
the researchers attached the target genes to a 
tetracycline-resistance gene missing its acti- 
vation sequence and then put these constructs 
separately into Escherichia coli bacteria. 

Graduate student Huatao Guo, mean- 
while, engineered a collection of introns with 
randomized sequences in the region known to 
be important for target site recognition. These 
introns also contained a sequence that would 
trigger the expression of the tetracycline- 
resistance gene if they inserted next to it. 
Thus, the researchers could put the collection 
of introns into a population of bacterial cells 
containing the target genes and iden* those 
in which the intron hit the target by adding 
tetracycline to the culture media. Only those 
cells with the proper insertions would grow. 
The strategy worked. Lambowitz and his col- 
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Spliang in. A group II intron enters DNA by revers- 
ing the process that cut it out of messenger RNA. 

leagues isolated 13 introns that inserted at 
different positions in the HIV and CCR5 
genes. "The general scheme should apply to 
any gene" in any organism, Lambowitz says. 

Group II introns have never been found in 
mammais, however, so the researchers want- 
ed to test whether their engineered intsons 
could hct ion in human cells. To deliver the 
modified introns and their target genes to 

mammalian cells in culture, collaborator 
Bruce Sullenger, a molecular biologist at 
Duke University Medical Center in Durham, 
North Carolina, and his colleagues fxst pack- 
aged them separately in tiny membranous 
sacs called liposomes, which merge with the 
cells. The researchers then mixed mammalian 
cells with liposomes containing the target 
genes, either CCR5 or an HIV gene, and with 
liposomes containing the matching intron. 
Subsequent polymerase chain reaction analy- 
sis of DNA isolated from the cells revealed 
that the introns had successfully integrated 
into the HN and CCR5 genes. 

Although this result suggests that the reac- 
tion can occur in mammalian cells, "the evi- 
dence isn't quite bulletproof," says Jef Boeke, 
a molecular biologist at Johns Hopkins Uni- 
versity School of Medicine in Baltimore. He 
notes that the initial step in intron integration, 
the insertion of the RNA intron into the gene, 
could have occurred outside the cell in lipo- 
somes that fused with each other before they 
fused with the cell. Consequently, he notes, 
the researchers still have to prove that this key 
step can occur with genes inside cells, espe- 
cially those in the chromosomes. 

Sullenger responds that the conditions 
under which the experiments were per- 
formed make it unlikely that the liposomes 
fused before entering the cells. He and Lam- 
bowitz are eager to resolve the issue by tar- 
geting introns directly to one of the cell's 
own genes in its natural chromosomal loca- 
tion. If that works efficiently and specifi- 
cally, the method could boost laboratory 
studies of gene function tremendously. 

Currently, precise gene targeting can be 
done in only one mammal, the mouse, and 
even there, says Andy McMahon, a develop- 
mental geneticist at Harvard University, "it's 
quite inefficient. Any approach that facilitated 
the process would be beneficial." Lambowitz 
and Sullenger are also testing whether the in- 
tron insertion method might combat HlY For 
example, it might be possible to disable the la- 
tent virus in the human genome and prevent it 
from reactivating and spreading. 

In other work, Lambowitz and others have 
shown that group 11 introns can carry foreign 
genes to new locations. This capability raises 
the possibility of using them to deliver thera- 
peutic genes to particular sites in the genome, 
thereby avoiding the creation of deleterious 
mutations, say by inactivating tumor suppres- 
sor genes. "The gene-delivery vectors we 
have now either go everywhere randomly or 
they stay out of the genome altogether," says 
Haig Kazazian, a human geneticist at the 
University of Pennsylvania School of 
Medicine in Philadelphia. "Here we've got 
the possibility of targeting specific DNA 5 
sites." Indeed, it looks as though introns may : 
turn out to be anythmg but junk. e 

-EVELYN STRAUSS ! 
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