
He went on to outline several conceivable 
resolutions to the problem, One possibility is 
that the terms for heenergies somehow come 
within a hair's breadth of canceling but don't 
quite do so, leaving just enough residual en- 
ergy to explain the constant. But Weinbee, 
and some other physicists, have a hard time 
swaltowing the idea that the enrire universe 
could be founded an such an unlikely balanc- 
ing act. Wemberg's regponse: rhe so-called 
anthropic principle, which holds-in logic 
that many physicists find circular-that fun- 
damental constants have the values they do 
becauseonly thosevaluesallowhvmanbeings 
to exist and measure them 

The principle, which many d o g i s t s  
trace back to work by Princeton University's 
Roberr Dicke in the 19& ammes multiple 
universes 3 la Gott--or multiple regions 
within a single universe--in which 

etes like the cosmological wnstant have dif- 
ferent values, di the laws of physics dif- 
ferent in different spoas. In most of these 
universes the cosmological constant would 
take on htgher, more plausible values. Our 
own universe would be paliar not because 
of a single mind-bending coincidence but 
because htmms can exist only in those rare 
universes ol. re@m with tiny cosmological 
constants: Weirrbsq's conclusion: "The 
only kiad of thoary that is to@ respectable 
inwhir;hWcanEazdemandthecosmo1ogi- 
cal caxxmnt pb tem is theories based on 
some kind of i~rhropic rewwnkg.'' 

Although no one ven~ted  to debate 
Weinberg f d l y ,  Tmet &lard W E  
" d n  by the maadx. "Is3 d y  ttm>w- 
ing your hands up on FfiLe probkm." Bslt 
Weinberg suggested a way ra test tixe 
h o p i c  apprcrach. Higher valuesofthe ccls- 

mological constant would be more common 
in rhe plethora of universes, so if the tosmo- 
logical constant in our own universe tums out 
to be close to the largest values compatible 
with galaxy formation, "it will be, for me, in- 
comprehensible on any other grounds but the 
anthropic principle," he said. 

With issues like the cosmological constant 
and the anthopic principle catch'ing fie even 
as old conflicts die out, there will be no short- 
age of topics for future versions of the 
Princeton conference. In his introductory 
talk, Martin Rees of the University of Cam- 
bridge asked his audience to keep in mind that 
"as the consaws advances, new questions 
which ~ d n J w e n  have been posed in ear- 
lier deacb are mw being debatedn At that 
r a t e ~ ~ ' s w i s e w ~ w i l l e c h 0 i n c o s -  
mobgy 40t some time to come. 

-James Glanz 

WETIC DISEASE r 

Protein Builds Second Skeleton :$ 
In Greek myth, one g b  at Maduaaas whichwhichhdpe.ebllh~and~~~ 
snake-coifed head could turn a m a  to stone. limb axes in the developing 7 phocvtes were r e ~ ~ i n g  BMP- 
But the villain in a rare Inheriteddisease that fkit fly, among other func- 9. into the bloodstream, it 
relentlessly ~ v e m  the body's cam*- tions. "It's incredibly gtar-v dbeso&utedandshort- 
tive tissues into be-tr&m-iing its suf- djmg to see how central these lived &t it oouldn't account 
krers into living wmres-has proveid ro be molecules me inst whokhosrhosr , fOPnewbonegFowthindis- 
much more. ebive. Indeed, it lurGs wi&m of developmental pxews- . . crew loeations sound the 
the victims' o m  itRmune systems, sdimtists and now in a humatt disease body. Then, Keplan recalls, 
in Philadelphia &e discovered. with heartbreaking effects." the warn found "the Rosetta 

In children with the disease, & fibm The discovery could eventu- 
dysplasia ass&- progrdva (FOP), the ally lead to a therapy to block 
slightest injury to ligaments, d o n s ,  or either the production of BMP- 
muscles can tame severe inflammation, fol- 4 or its effects. 
lowed by the appmmce of cartifage, and The idea that a gene de- 
then ordinary b-, at the site ofthe injury. fect might underlie FOP BorvyySi.iso% ww the 
As the disease progr-, sufferers' spines, origiited about 7 yeam ago, spine. W ~ W S ,  tfb, and et- lymphocytes d i n g  and 
limbs, rib cages, aad jawbones h e  in place, Kaplan says, after he and ge- bows m, who did of choking off muscle cells. 
leading to complete imnobilization. neticist Michael Zasloff, also pM- at age 39. While a normal response to 

In the 22 Arlgust New Englad J o d  of at the University of Pennsy1- injury, in FOP patients, the 
Medicine, a team led by &opedic surgeon vania, found a small family in which M a  researchers realized, this clump@ must cre- 
Frederick Kaplan ofthe University dpennsyl- parent and children were affected, hi- ate high local concentrations of BMP-4, 
&a School of Medicine msvqmm that chis that the disorder is hereditary. In 1990; @er triggering bone grow&. The lymphocyresof 
abmmal bone bddup omm because cfue 1m- ltvsming that DPP's relatives, peopk with FOP, Gplan and Zasld wn- 
phocytes, or white blood &, .&people with cavered human proteins BMP , clyde, pr&ly carry a genetic error that im- 
FOP e m d y  m a i d m ~  bene &ig build limbs in the xzmmdim -1y switches on produaion of BMP-4. 
genic protein4 (BMP-QXa pmdirf ' by rriggering bone-cell fomtMn, The~hershwe~lwse tou t to loca te  
pmte inknomtohe~bU'I ld&sh~@~'  -4 blof f  proposed that FOP mi* & de -+ which may be in the regulatory 
developing embqa Vou strouM he &e.'t;& G+US& by a genetic mutation affecting the regions of the W-4 gene itself or in some 
repairarrd~lbonelaterin&,batyou pm&xmmofoneoftheWtiflPs. other gene whose product conttols BMP-4 
shouldn't be able to & a new bone,%qlan A- of rhe hypdais had to wait mtil production. Alreab however, the findings 
says. 'That's what's happenmg here." 1993, when h p h  and 2asW tirst obtained have heightened hopes for an eventual cure 

While developmental biologists have been blood and tissue samples from pcirients with for FOP. 'With so mu& being discovered 
studying BMPs and relad proteins in organ- FOP. Perm medid stilBent Adam W a ,  about how the BMPs act," says Brigid Hogen, 
isms from fruit flies to humans since the 1960% now a resident phpich at Ikkhamds Hos- a developeintal geneticist at Vanddilt 
this is the fist time a member of the BbfP pita1 for Special Swgey, examined the UniversityinNashviile, Tennessee, "it might 
fmly has been implicated in a human genetic samples, looktng f a  messenger RNAs that be pusfbk tobe lap  ctrugs that would Mock 
d i i .  "It's an amazing story," says develop would indicate that h e  B W  genes were ac- somepart ofthe BMP-4 pathway-and there- 
mental geneticist William Gelbart of Harvard tive. He bund one-corresponding to the fore prevent the progression of what is a hor- 
University, who discovered the first BMP h- BMP-I) gcsle--iil rhe lymphocyte6 of 26 of 32 rible, nightmare disease." 
ilymember,theptuteinDeapenraplegic(DPP), FOP padents studied, but in aslty one of 12 -Wade Rousb 
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