
The only way to tell if the microbe is trig- 
gering head disease through molecular 
mimicry, Fkmbger says, is to do epidemio- 
logical studies to see if people who have anti- 
bodies against the bacterial peptide have a 
higher rate of the disease. Boston Univaty's 
Jick agrees. "One of the obvious &&ations 
isthat,sofar,t.bJ?thehasbeenbeenonly 
tooccurinmice,"hesays. -TwsiuCuu 
Trisha Gura is a science writer in Cleveland, Ohio. 

Fruit Fty Odor 
Ibcepton Found 
Ahhgh mmmhm identifled the meptors 
~ u s e t o ~ o d a s a l m o s t a d w a d e  
ago, they've been unable to sniff out those of 
anyinsemNow,theimpssehasbeenbro- 
ken. k beams, one led by John Carlson of 
Yale University and the other by Richard 
Axel of Columbia University, have mdepen- 
d e n t l y d i ~ t h e f i r s t o d o r ~ r s i n  
the f i t  fly, m o p h i l a  rfl&mg&er. 

The work, described in the February 
Neuron by Carbon and his colleagues and in 
the 5 March issue of Cell by Axel and his, 
has so far pulled out a total of 17 genes en- 
coding' Drosophila odor receptors. Given 
that these came out of the 15% of the 
Drosophila genome that bas been se- 
quenced, the insect may have 100 to 200 

the University of Kentucky College of 
Medicine, L&&gton. 

The key to success for both Ih Yale and 
~ ~ g r w p s w a s f ~ t h e f ' i o l f a c -  
tory receptor gene. For years, others had tried 
to find these genes by looking for fruit fly 
genes whase sequences resemble those of 
l aMwn~anodor r ecep tmgeaes .Bu t  
those searches all came up empty. 'These 
guys came up with a better wy," says neuro- 
biologist Dean Smith of the University of 
Texas South- Medical m, Dallas. 
They used a new method to search a growing 
By DNAdataset thesequencesacctmW 
bytheBekeleyhophila Ge~aneProject. 

Aware that the odor receptor proteins 
would have to be embedded in the mem- 
branes of olfkkxy nerve endings, Yale's Pe- 
ter Clyne, Junlryong Kim, and Coral Warr 
fnstlookedforDNAsequencesin~Bdre- 
ley data that might encode tnmsmembrane 
domains, strings of hydrophobic amino acids 
that can tolerate insertion into fatty mem- 
branes. They then eliminated the nonsense 
DNA and the known genes. This got them 
dawnto34ddattx.Twoturnedouttobe 
elusive odor receptor genes, as evidenced by 
their location in the olfactory neurons. 

At Columbia, Leslie Vosshall and her col- 
leagues found dKir f d  h o p h i l a  odor rs 
CeptargenebyseaKlliugforgenesthataIeae 
tiveodyinthefiuitflyo~orgam,the 

odor receptor genes in all. 
Their discovery will be a boon to neuro- I' 

biologists, who hope to use the infiumation 
to probe the more complex workings of 
mammal brains. By systematically knock- 
ing out the fly genes and - the ef- 
fects on odor sensitivity and behavior, re- 
searchers should be able to piece together a 
wiring diagram of the olfactory syHm of 
the fruit fly. '"One can expect in &e next ec* 
few years that a lot will be ~~ ,c' . 

providing important new insights , L 
into olfaction and probably into 
sensory coding," predicts Harvard 
University neurobiologist Cather- 
ine Dulac. 

The first payoff, however, my be 
explahmghcwotherinsectsbehwe. 
Already, researchers are using the 
sequences of the newfound h a -  
~lagenestotrackdownodarre- 
~ i n ~ t f i t l t ~ c r o p s  
or t Iwml i t ' ~d i se i t s e s .  HavLng 
~reoeptorsinhandwilla?akeit 
much easler to fiid specific com- 
pounds that interfere with the in- 
sects' abili* to detect odors. Be- 

arrtennae, and a robshaped projection on the 
head Caned a I13iurillary palp. The -hers 
did this by comparing messenger RNAs 
{maurS), which indiqte active genes, fiom 
the olfktory organs with mRNAs fiom the 
whore body and the head. g m d d y  
homed in on a small set of genes, which she 
couldbeglnsequencingandtestingwhether 
theyareactiveodyintheo~ryseasory 
mwcells. Shefwadonesuchgene,and.&e 
theCadsonteam,usedittofindrelatedgenes 
intkseqmcedabbase. 

Both groups now have clue; about how 
the fruit By brain perceives odors. They've 
shown that the genes are expressed differ- 
ently in the various olfactory nerve cells. 
These data suggest that fixit flies, like verte- 
-,may- 

. . .  
~ b y c l e c o d . m g  

patiems of nerve activation that reflect the 
responses of many individual cells, each at- 
tuned to a single sensation. 

Carlson's team also learned something 
fiom flies with a damaged sense of smell. In 
a sepamte study, they found a defective gene 
in the flies that codes for a prate@ that regu- 
lates gene expresSon. The defect appears to 
turn off certain receptor genes in some ol- 
factory nerve cells. 'The fkct that some re- 
ceptors are gone is pretty mil,'' Smith srrys, 
as it suggests this DNA regulatory protein 
helps set up the pattefn of gene activity- 
and odor sensitivity--in t@e fly. In addition, 
as in vertebrates, Carlson notes, various fly 
odor receptor genes appear to be active at 
diE- times dunng development and may 
help organize the olfactory system. 

He andhis teamplan to continue to look 
formoieodorreceptorgenesandtrytoun- 
derstand how these-genes are regulated. '2 
feel like a kid in a candy stom," Carbon says. 
"There's a million things we can ncrw do." 

-BaAsmrRNlVsl 

Kennewick Man Gets 
His Day in the Lab 
More than 30 months after a 9000-year-old 
s E E e ~ w a s f o u n d o n t h e ~ 0 f W a s h i n g -  
ton'sColumbhRiTFer,agaemmtt.appointsd 
~ o f s c i e n t i s $ h a s b e g u n a n ~ o n  
to decide, once and for all, whether Ken- 
mwickManqualifiesasaNativeAmericaa 
Scientists are happy that the skeleton h-as 
ditintothelab,but&eyarewwriedthat 
the $cNamneat codd put a crinp, on the way 
i h e w o r k i s d o n e a n d ~  
,On 17 February, the Interior Departnaent 

~ t h a t f m s c i ~ h a v e ~ i a t  
2 cause inse&.depcnd on smell to W, m. mining (low left) s- ma n pointed to help Flank McMmmon, chief 2- 

find mates and food, such sub- odor receptor gene is e ive  in ju* a subset of ~ ~ p n h  chaeologist of t& National Park Service, 
&mCes could "redly enhance 0% olfactory nerve cetk, and the Kght blue *aining (k perform a sys(ematic antilysis of Ken- 

5 abdity to control insect notes right) shows that the same is true for a. gene regulating waick's 3OO-plus fmpmts. The work 
5 T i  M e t o c k ,  a newobiologist at odor receptor expression. is being done at Seattle's Burke Museum, 
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