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Possible New 
lies at the beginning of a gene called WNKI, 
and that another PHAII family has a similar 

Path for deletion. thev had their gene. Discovered 
just last year iy Melanie 6obb7s group at the Pressure Universitv of Texas southwestern Medical 

High blood pressure may well be the most Center in- alla as, WNKl encodes one of the 
common disease of the industrialized world, cell's many kinases, enzymes that regulate 
affecting an estimated 50 million people in the activity of other proteins, but its function 
the United States alone. And the conse- was otherwise unknown. 
quences are severe: Elevated blood pressure, Lifton and his colleagues then searched 
or hypertension, boosts the risk of stroke, the databases for W N K l  relatives and found 
heart attack, congestive heart failure, and kid- one, designated WNK4, that turned out to lie 
ney failure. But despite years of study, re- in the chromosome 17 region thought to car- 
searchers still don't fully understand how the ry a PHAII gene. The team also found that 
body normally regulates its blood pressure or patients whose PHAII is linked to chromo- 
why that regulation so often goes awry. Re- some 17 have mutations-single-base 
sults described on page 1107 now provide an changes-in WNK4. 
important new clue to both those puzzles. To probe how the mutations might lead to 

Molecular geneticist Richard Lifton of high blood pressure, Lifton's team deter- 
Yale University School mined where the two 
of Medicine and his genes are expressed. 
colleagues have identi- The kidneys of PHAII 
fied two related genes, patients "absorb too 
either of which can, much salt and excrete 
when mutated, cause a too little potassium and 
rare hereditary form of hydrogen ions," Lifton 
high blood pressure explains. Consistent 
known as pseudo- with that, the re- 
hypoaldosteronism searchers found the 
type I1 (PHAII). Seven WNKl and WNK4 
other genes have been proteins in the distal re- 
linked to hypertension, nal tubules, the kidney 
many by the Lifton structure that plays a 
team. The new genes, key role in maintaining 
however, appear to be the body's salt and wa- 
part of a previously un- ter balance. What's 
known pathway that more, whereas the 
helps control blood WNKl protein is in the 
pressure by regulating cytoplasm of the tubule 
ion movements in the In tight. This composite confocal image of a cells, WNK4 is located 
kidney. kidney section shows that WNK4 (stained in a membrane struc- 

"This work clearly red) occurs with the tight junction protein ture called the tight 
breaks new ground; ZO-1 (stained green). junction that controls 
it's not just a 'me-too' ion movements through 
finding," says Theodore Kurtz of the Uni- the cell layer forming the tubule lining. 
versity of California, San Francisco. And al- Lifton therefore proposes that WNK gene 
though it remains to be seen whether muta- products are part of a pathway regulating 
tions in the genes can cause the common chloride ion uptake by the kidney. If so, 
type of hypertension, Kurtz and others say overexpression or increased activity of the 
that even if they don't, the pathway should genes could cause the kidney to retain extra 
still be an excellent target for new drugs for chloride ions. To balance that, the kidney 
treating high blood pressure. would have to retain excessive amounts of 

Lifton has been tracking the genes in- sodium ions, resulting in water retention and 
volved in PHAII for 7 years. Although genet- increased blood volume and thus high blood 
ic linkage studies had pointed to PHAII genes pressure. Potassium and hydrogen ion excre- 
on chromosomes 1, 12, and 17, the genes tion would also be impaired. 
have proved elusive, he says. Then Lifton and That hypothesis is not yet proven. But 
his colleagues found a new PHAII family however the genes work, there's at least a 
whose disease gene appeared to be located hint that WNK4 mutations may contribute to 
near the end of chromosome 12. the more "garden variety" hypertension seen 

At that point, he recalls, "we got lucky." in the general population. Genetic studies of 
Yale's Rick Wilson found that affected fami- the large population in the Framingham 
ly members, but not normal ones, carry a Heart Study, conducted by Richard Myers of 
deletion in that chromosomal area. When the National Heart, Lung, and Blood Insti- 
the researchers then showed that the deletion tute and Boston University and his col- 

leagues, including Lifton, show an associa- 
tion between blood pressure and the chro- 
mosome 17 area where WNK4 is located. 
The WNK4 discovery is "particularly inter- 
esting because it may provide insight into 
the mechanisms of commonly occurring 
variations in blood pressure," Myers says. 

And beyond that, the finding opens the 
door to a better understanding of kidney 
physiology generally. Says blood pressure 
expert Friednch Luft of the Max Delbriick 
Center for Molecular Medicine in Berlin, 
Germany: "The novelty here is the discovery 
of new pathways that will generate a whole 
line of investigation into how the [kidney] 
works." -JEAN MARX 

A S T R O P H Y S I C S  

Smooth X-rays Fill the 
Milky Way's Disk 
X-rays from the plane of our galaxy have 
exposed a hot spine of energy sizzling 
among the stars. But like radiologists puz- 
zling over unusual smears on their films, as- 
trophysicists are mystified by blurs that 
point to processes they don't yet understand. 

Astronomers have known for 2 decades 
that x-rays stream from the galaxy's ridge, a 
band less than 1000 light-years thick that bi- 
sects the lenslike cross section of the Milky 
Way like a layer of cream cheese in a sliced 
bagel. Early satellites couldn't resolve the ori- 
gin of the most energetic radiation, called 
"hard" x-rays. Most scientists felt that run-of- 
the-mill interstellar gas was too cool and dif- 
fuse to churn out so much hard radiation, so 
speculation centered on swarms of familiar ob- 
jects, such as flaring stars. However, according 
to a report published online this week by 
Science (www.sciencexpress.org), new tele- 
scopes trained on the region haven't spotted 
any obvious x-ray sources speckhg the ridge. 
"The apparently difficult scenario has come 
true," says astrophysicist Kazuo Makishima of 
the University of Tokyo in Japan. 

The new observation comes fiom a team 
led by astronomer Ken Ebisawa of NASA's 
Goddard Space Flight Center in Greenbelt, 
Maryland, using the Chandra X-ray Obser- 
vatory. In February 2000, Chandra stared for 
25 hours at a nondescript patch of sky in the 
constellation Scutum. The patch, less than 
half the size of the full moon, sits on the 
galaxy's midsection but contains no bright 
,x-ray sources. Chandra's exposure revealed 
at least 36 pinpricks of x-ray light. That's 
about the number of distant galaxies that : 
Chandra resolves when it points at any 
swatch of space the same size. Because hard 2 
x-rays pierce the Milky Way, Ebisawa's team $ 
deduced that most of the pinpricks originat- ; 
ed far beyond the galaxy, not within it. E 

The rest of the x-rays-about 90% of the 8 
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