
bogs 

History 
from - hank team had already dimwed some 250 possible, to prevent the host's bmme system 

of these genes in Salmonella. Little was h m  defecting and attaekmg Wgn proteins. 
m m - N e w  ~ a b o u t h o w t h e y a r e ~ a h h o u g h  WllwiththeDam&Bshatoff,somegenes 

edierstudieshadshcRmthatapmkmcalled maybeexpressedfclraverykqtime,witbin 
----c'mes P b o P ~ I s t h e ~ m o f s m e o f m s m  aaysigfrtofthebosLllalRa3ia~ 
For prokction against an infectious disease, In their search for other regulttors, the team like poker players who are forced to shaw 
kw thgs, can beat a vaccine made of the lh- tried many d W .  One afthem was Dam, their amk," says Mahan. "They can't win." 
ingoqpianEhteverylivevaccineisabal- wbiChwasImcMmtobeinvolvedinDNA~ 3emsedifferentSalmonalIastrainrprob- 
~ a c t T h e ; ~ e n h a s t o b e v i g o r o u s  p a i r . I n ~ c d i ~ t h a t c a u s e u r i -  ably&mquiteafewpteins,oneDam- 
enoughtotriggeranimmunedefmbythe m r y t r a c t ~ D a m a l s o ~ I s f l l e f i a -  negatirreskahmqevenelicitaninrmunere 
host, yet too weakto lead toserious illness. On d u n  of pili, haidilae prntnrrioos sgmxdmd sponse that also covers others. In as- 
page 967 of this issue, ateam hmthe UniveP- m  lab&ing onto boat: oek. To see whether & yet-unpublished work, says Mahan, the 
sity of California, Santa Barbara, tames up protein might have a wider role, the teazq team showed that mice immunized with 
withanewammtotheproblan.Tlaqthave ~ a n S . ~ ~ t f r a t l a c k e d t b  S.tuphimwimwereahimmrtnetoarelated 
fdagmethatseemsto the  at^ ' %ggm a@ f d  lhat it INBS umiy iunocu LklmoneIla strain that iafixts chickens and 
t i v i t y o f ~ a f o t h e ~  o u s t o ~ e v e n m h u g e  eggs.The~.everse~atsotrae,andMahanis 
genes neeaed fot a ful% d o s e s ; ~ ~  t & i n g ! A i k & e r i h e M c c i a e ~ ~ o f t h e  
blown illfwha by by.Sal-2 ~fllebac&iaenteIed 2 5 0 0 ~ ~ ~ I m c l w n . I f i t  
monelle typ&?j$y@w& the d tissue lmbg does, inocda@ cattle and chickens with a 
bacterium &at c d *  &e~butdidn"tcolon izebasedoaOn&Kmayklpban- 
food goisoniag ia ~rganssuchastheliver i & ~ & i o t h e t h e f b o d h e ~  
man~;mb~wm .ad the spleen. Measure- although it will have to compete with other 
disease in mice. W h a  meats of gene activity Mccines invarious stages of &xelqmnt 
Bwy @mhd. 09 @@ ' M f b a t & a b s e n c e  Becausegeneticstudieshrnreshmthat 
g e n e , l k ~ ~  UI3atnMh a q ~ e s -  other gut-colonizing bacteria like Yibrio 
~ ~ t o c a n s e &  of at least 20 vim- cholera, Haemphilus influeme, Yminia 
ease bwt 9tifl 'elicited a ., ggw,  and Mahan- pestis, Shigella, and Depoffema pal?idurn 

<{  fbrihef txpehmts (which cause cholera, respiratary tract kk- 
b a v e s t m w h t h e r e a l ~  t ionsandmeid&tis ,plagae,~,and 

s y p ~ ~ b ~ ~ ~ d m n , p e m a I ) s  
comethe idealvaccine. nals activity of the Dam protein in Dam apparently acts they too can be aippkdby knocking out the 

Because the gene, Salmonellacells. as a master switch for dam gene. '01 the heels of this paper, a vari- 
which produces a protein - these genes, because it ety of labs will probably quickly knock out 
called DNA adenine methylase (Dam), is can glue methyl groups to DNA strands at [dam] in their i d iv idd  bugs,'' predicts mi- 
shared by many other pathogens, the re- specific sites. By d o i i  so, says geneticist and crobiologist John Mekalanos of Harvard 
searchersthinkWeaqy-to-pruduce~ cxwltbrDsfYidLowitheenzymedecreases in Boston. .Mahsm, w4we 
for a range of diseases, fiom meningitis to to thew dsolne icgwby pdeins to bid gooe~- k.Fm$&%.,b al- 
theplague,maylie~reach.Forsomeof toDNA,wMeinaeasingthatofotheas,each readystartedexperimentswithfourofthem, 
these, no vaccine is currently available. 'We of t ime proths can m  turn crank up or slaw and the researchers have just started their 
believe this q hiwe lmmedow impact in d o w n t h e ~ o 1 1 o f o n e o r m o r e  gems. own company specialuing in vaccines and 
the field of inWious dkeases: .says geneti- Tbe a&os say the finding mq give sci- a&microbiak. Says Mahan: "I have a hard 
cistandleadauthorMichaelMahaa~ ~ d ~ ~ w w w p o n s m & ~ ~  timebeli~thatit's@goingtoworkin 
nesearchers agn~ &&the work w d t  in race against bacterM infections. For one, Salmonella." - M n n r w m  
a flurry of n-xi s@dies, but same are cau- , chugs that block  am could slow down bade 
tim."Itbanimpdrrntandtadalizingelue," rialgmvhandpossiMylesultinawhdenew - 
says John La ~ontagne, deputy director of 
the National Ins&& of Allergy and Infec- 
t i 0 U s D i s e a s e s i n ~ M a r y ~ " u t  
whether or not it can work in Inmans b the 
$64,000 @on." 

pamosmslike~nellahavenvoyso- ' called ''virul- genes:' which are switched 
o ~ w h e n t h e b r a i p a r e l n m g m a g m i ~  
orachi&eninthe~gemtor,but~into 
actionancetheyeaterthegutofamammal, 

Y whexetbq.helpthebac&iumtopenetratethe 
gutiinin&~throughout~body,anduse 
the host's resources to grow and divide. Ma- 

g e n & o n o f & ~ . ~ ~ t h e t e a m  
immunized 17 mi& with Dam-negative 
S ~ t b e y W t h a t t h e S i r a i n i s m  
e&&ve v&ine. The immunized mice all 
withsbod~dosesof themKaPal 'bac-  
~ 5 ~ ~ t o 1 0 , 0 0 0 t i m e s t h e  
aInountMkined 

. edmice. ' 

To explain how sueh enfeebled bacteria 
could provoke such a strong immune re- 
sponse, Mahan theorizes that knockbg out 
hactllanyma#sthebacteria*forthe 
immunesystemtodefect.Normay,hesays, 
~ t l l m e v e r y g e n e m o n l y a s ~ a s  

Just.beforemi~onNewY& Eve, 1978, 
Peter Seebmg, then a young researcher at 
~Inc.ofSouthSanFraacisco ,says  
1 3 i e s e c ~ e r l y r e m a v e d a ~ ~ ~ a  
lab he M recently left at the University of 
w o m i a  (Uq, San F ~ i s c o ,  and trans- 
f e r P e d i t - 8 o h i s a e w ~ . ~ c l o n e , *  
b r a g ~ e d m ~ l a s t m o a a h , ~ l e a d  
t o o n e o f G e m n t e & ' s ~ ~ a s a  
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