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Bacteria control how infectious they become, study finds
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12-Apr-2007, COLUMBUS, Ohio The results of a new study suggest that bacteria that cause diseases like bubonic plague and seriou
sgastric illness can turn the genes that make them infectious on or off.

Knowing how disease-causing bacteria, like Yersinia pestis and E. coli, do this may one day help scientists create drugs that control th
e expression of these genes, thereby making the bacteria harmless, said Vladimir Svetlov, a study co-author and a research associate in micro
biology at Ohio State University. The findings appear in the April 13 issue of the journal Molecular Cell.

Gene expression the process of turning on, or activating, genes ?is controlled by proteins called transcription factors. Every type of bact
eria known to humankind contains the transcription factor NusG, which controls nearly all of a bacterium’s gene expression. Without it, ami
croorganism will die.

he think that NusG regulates nearly every gene in every form of bacteria, ?said Irina Artsimovitch, the study’ s lead author and an associa
te professor of microbiology at Ohio State . hay a bacterium has 3,000 genes NusG would regulate 2,900 of them.

But somewhere along the evolutionary path, NusG was copied and physically changed. The result was a specialized transcription facto
r called RfaH. Unlike NusG, RfaH controls only a small portion of gene expression. But it happens to turn on those genes that give bacteriali
keE. coli and Y. pestis their ability to infect.

The researchers say that this study likely marks the first successful attempt by alaboratory to determine the structure of RfaH.

They used specia X-ray techniques to study and describe RfaH proteins that they had extracted from E. coli. They found that while abo
ut two-thirds of RfaH’ s structure closely resembles the structure of NusG, the remaining one-third looked dramatically different. It' s this latt
er third that appears to be the portion of the protein responsible for controlling the genes that make E. coli infectious.

on contrast to NusG, which is always active, RfaH is usualy inactive, because the part of the protein that is needed to activate gene exp
ression is typically masked,?Svetlov said.

It s only when RfaH finds the appropriate target sequence on a bacterium’s DNA that this small portion of the protein is unmasked an
d can then turn on a select group of genes. These genes let disease-causing bacteriainfect their host while at the same time protecting the ba
cteria from the host’ simmune defenses.

coli seemsto prevent RfaH from acting unless the microorganism absolutely needs it,Artsimovitch said. That's because bacteria lik
eE. coli are caught in adelicate balancing act. With too little RfaH, bacteria grow too slowly. But too much RfaH, and they will die.

While RfaH’ s control over gene expression is limited, it seems that its structure lets it control key sequences of the genome during trans
cription, the process of transferring genetic information inside a cell and one of the first steps of gene expression.

oaking RfaH work only at specific sitesis, in a sense, a genius way to prevent it from interfering with NusG,Artsimovitch said. it seem
sthat the only genes that RfaH can’t regulate are those controlled by NusG.

Bacteria can survive without RfaH, but not without NusG. Y et without RfaH, bacteria lose the ability to infect. In previous laboratory ex
periments, the researchers found that pathogens lacking RfaH grow at much slower rates.

cellsusually don’t die when RfaH use changes,Svetlov said. ather, bacteria seem to manipulate the protein, to play around with it. To
o much RfaH will kill acell, whiletoo little would prevent it from infecting any living being.

he think that RfaH is responsible for more than making a microbe infectious,he continued. actually seeing what happens at the molecula
r level will help us figure out what else this protein regulates.

Svetlov and Artsimovitch conducted the study with Georgy Belogurov, a postdoctoral research associate in microbiology at Ohio Stat
e, and with researchers from the University of Alabama at Birmingham, the Howard Hughes Medical Institute and the University of Texas So
uthwestern Medical Center in Dallas.

ERICE
WENG | AN | Wi | ICPIE030426% | ARINA | BRI | B
b FH B BR A AT 2003-2008 Email: leisun@firstlight.cn






