
She designed theoretical "super strong" 
polyrners that ai.e supposed t o  hold their 
alignlnent lvith side chains that "interdigi- 
tate" like teeth of  a zipper. She predicts her 
super strongs nill give twice the tensile 
s t rength  and 25 t i ~ n e s  the  c o n ~ p r e s s i ~ e  
strength of  the best available oriented poly- 
mers. 

Other  researchers consider her vision a 
long shot. Indeed,   no st doubt  anyone nill be 
able to  synthesize the stuff' But the proof is 
still in the polymer rather than in the specu- 
lation-and Jack Preston o f  Research Tri- 
angle Institute is now attempting to  synthe- 
size a version of  Dowel's super strong ori- 
ented polyrners. 

"Part of the problem is n o  one really un- 
derstands all the math in Dowel's theories 
and computer ~nodels," says Preston. "But 
cven if the theory is all wet, these materials 
lvill sho\~r some interesting properties," he 
adds. 

For the colnpanies that want t o  ~nalic the 
nelv polymers for a market, processing isn't 
the only problern; cost is another key factor. 
The  high price o f  producing materials some- 
times outlveighs the advantages conferred by 
their material properties. And, as a result, 
cven the strongest oriented polymers are now 
largely confined t o  specialized applications- 
sporting goods, protective arlnor, cut-resis- 
tant surgeon's gloves, kite strings, and fishing 
nets-because of  the cost of  making them. 

But  oriented plastics are now o n  the verge 
of  breaking into higher volumc markets, par- 
ticularly in the aerospace industr).. D o n  
MacLcmorc, ,I lab director at  Dew Chemical, 
expects plastics t o  ~ n a k e  a splash in the aero- 
space market as ingredients in tnolecular 
con~posites.  In  this new class of  materials, 
indi\idual rods ofsuper-rigid polymers inter- 
sperse th rough  a matrix t o  bolster its 
strength-lnuch as glass and carbon fibers d o  
in traditional cornposites, but  \\.it11 more 
strength and less weight. MacLelnore and his 
Do\v colleagucs are exploring a rigid polymer 
lino\~,n as polybcnzobisoxazole (PBO)  to  fill 
the role. "This is one  of  ou r  biggest projects," 
he says. 

P B O  is stiffer than existing rigid rods, and 
prototype ~naterials made from P B O  boast 
tlvice the stiff~less and equal strength o f  its 
nearest cornpetitor, says MacLemore. "It's 
tough as nails." 

Because o f  the significance of  molecular 
composites for aircraft, U.S. Air Farce scic~l- 
tists are eagerly collaborating o n  produciilg 
them. Thaddeus Helminiak o f  Patterson A r  
Force Base explains that n~olecular cornpos- 
itcs escape sornc of  the weakness that comes 
from the interfaces benrecn different materi- 
als in traditional cornposites. H e  is now help- 
ing lvork ou t  relnaining kinks, such as the 
tendency o f  P B O  rods t o  clump together. 

"In the A r  Force the important words arc 
higher, faster, farther, cheaper, and invis- 
ible," he says, adding that P B O  colnposites 
prornise t o  fill those goals. 

Most  aircraft applications so h r  have cell- 
tercd o n  strength, bu t  those who  are \~rorlzing 
o n  conductive polylners also hope that the 
aircraft i n d u s t l ~  will provide an outlet. Some 
see conductive poly~ners in shields that \vould 
protect eq~i ipment  from static electricity o r  
~ n a k e  planes invisible t o  radar. Others en\+ 
sion lighnveight coatings that \~ ro~ i ld  protect 
planes from lightning and save ships from 
corrosion. 

The  first comlnercial conductive polyrner, 
however, didn't appear in the aircraft market, 
but  in a much humbler product: rechargeable 
batteries. These 11a\~ liad some commercial 
success, although industrial researchers have 
1nuc11 more powerful successors already o n  
the drauing board. 

O the r  applications for the  conductive 
properties oforiented polyrners arc even more 
intriguing, because thcy arc lcss closely tied 
t o  cxistirlg products such as batteries o r  air- 
craft. Scientists hope t o  exploit the sensitivity 
of  conductive polynlers, \1,11ich react t o  small 
changes in temperature, chemistry, or  radia- 
tion by snitching fro111 the conductive t o  a 
nonconductive state and often changing 
color. These polymers may sorncday g o  into 
the detectors used t o  measure environmental 
pollutants. 

I n  addition, Mercouri ICanatzidis o f  Michi- 
gan State University and others are trying to 
harness the same snitching ability t o  nlake 
conductive polyrners into "smart" 1vindon.s 
that let in just enough sunlight o n  ho t  days 
and insulate rooms o n  cold nights. T o  d o  that 
requires a polyrner that can alter its opacity, 
by changing fro111 colored to  transparent and 
back. A transparent conductive polylner could 
also convert sunlight t o  electricity in solar 
energy collectors without bloclung any of  the 
light. "Transparency is sort of  a holy grail in 
our field," says I<~~latzidis.  

IGnatzidis and others in the field get ex- 
cited about the variety of  possibilities new 
polyrner ~natcrials open up. "We will see 
major comlnercialization lvithin the next fell, 
years," predicts Hccger.  "The really exciting 
thing is we are seeing a full range of  applica- 
tions-things from IOU-cost cornn~oditics t o  
high-priced, high-technology products," he 
adds. Ihnatzidis colnpares the prospects for 
today's ne11~ polymer materials t o  the bright 
future of ordinary plastics around the time 
Dustin Hotfinan's graduate c,lrne holnc from 
college. "Our 11,ork has the potential t o  start 
a revolution like the first one," agrees Heeger. 
"We just have to  see how far it will go." 

FAYE FLAM 
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Mutation Identified 
In the .ln~ials of  medical rcsc.lrc11, few ideas 
11.1\.c seen S L I ~ I I  r,lpid u p  .lncl do\\.n\ as the 
notion that mut.ltions in the gene encoding 
'1 protein c,lllcd  mylo lo id precursor protein 
(Al'l')  night c ~ u s e  tlic hcrcciitan h r m  of  
Al~hcimcr's  disca\c. In 1087, \\,hen the gcnc 
\\,,ls tir5t isol.ltcd, rcccarchc~~s thought it might 
he the Ali.hcimcr's gcnc. Karcly a year later, 

studies \ccmcd t o  I . L I I ~  ou t  the possibility 
t11;lt ,I d c t c t  in the gene could be t11c prim.11-y 
c.u~sc o f  the hr.lin disc.l\c. No\v comes yet 
another stud!.-;und the hl'l' gcnc's stock is 
shooting up again. 

In \vork described in the 2 1 Februan issue 
of  Nature, a team of  nineteen rescarchcrs, 
Icd h!. ncurogcneticist John  Hardy of  St. 
Xi.ln'5 Hospit<ll Xicdic~l School in Lnndon, 
rclxxts t11,lt it 11~1s di5covcred a mutation in 
the AI'I' gcnc t h ~ t  may cause so~ne-but 
dct in i tc ly  n o t  all-c~scs o f  hereditary 
Al~hcimcr ' s  d i ~ e ~ ~ s c .  If that is the case-and 
Hardy cmphnsic.c\ that this is still a big if-it 
\i.ould be the tirst time thClt rcscarchcrs ha\.e 
hccn able t o  pin do\vn a hiochelnical c\.cnt 
Ic.~ding to  the bmin dcgcner.~tion that char- 
acrcrizcs Alzheimcr's. 

And t11,lt \ v o ~ ~ l d  certainly be reason for 
cclchr.ltion. Any clue t11'1t co~ l ld  result in a 
better understanding of thc  biochemical basis 
of  Ali.11cimcr's p a t l ~ o l o g  is sorely wanted by 
researchers \vho have been studying the baf- 
tling ~ n d  devastating disease. Such an under- 
standing might help rcsearchers devise efec-  
tivc thcmpics ti)r Alzhcimcr's-~vhich is cur- 
rently incurable. iClorco\,cr, if the disease 
s l i o ~ ~ l d  turn ou t  t o  be caused by one o r  Inore 
mutations that can be picked up by genetic 
screening, then early detection of  the condi- 
tion should he possihlc. 

\Vhat Hardy and his colleagues have done 
in the currcnt study is determine the nucle- 
otidc scqucnce of onc segment of the APP 
gene in members o f  a family Lvith hereditary 
Alzheimer's disease, which is characterized 
by cClrIy onsct of  s!,nlptoms, uwally \\.hen the 
patients are in their forties o r  fihies. (There is 
also a late-developing form of  the disease, 
\i.hich generally comes on  afier 7 0  years o f  
age, that ma!! not be of  genetic origin.) The  
researchers choae the hmil! thcy did, Hardy 
sa\.s, hccausc earlier genetic analysis had indi- 
cated that the gene causing .Alzheimer's in its 
~ncmbers  is on  chromosome 21, the same 
chro~nosome that carries the APP gene. 

When the researchers sequencecl the U P  
gene scglncnt, the! found that all the family 
~ncmbcrs  \vith Alzheimer's had a specific 
~nuta t iun 11ot sccn in unatyectcd members. 
The result: aniino acid 7 1 7  in the 770-amino 



as a Possible Cause of Alzheimer's Desease 
acid amyloid precursor protein is changed sition is the cause or the consequence of the rule out the possibility that other muta- 
from valine to isoleucine. They did not find neuronal deterioration. Proof that the APP tions in it might contribute to  
the mutation in normal controls or in people gene really was the Alzheimer's gene would Alzheimer's in some of the families. 
with the late-onset form of the disease. The have gone a long way toward resolving that The work also suggests that the muta- 
St. Mary's group got a further indication that argument. But further work seemed to show tion is rare. Not only was it not present in 
the mutation might be important in Alz- that it was not the Alzheimer's gene. most of the families the Hardy group 
heimer's when they found it in affected mcm- Indeed, genetic linkage studies by Tanzi's screened, but Tanzi and his colleagues 
bers of a second, and apparently unrelated, group and that of Christine van Broeck- didn't find it in any of their 21 Alzheimer 
Alzheimer's family that is being tracked by hoven at the University of Antwerp, Bel- families. 
Allen Roses of Duke Uni- gium, indicated that the But even if the mutation is rare, it may 
versity Medical Center in APP gene and the gene still be very important as a clue to the 
Durham, North Carolina. for Alzheimer's disease are biochemical basis of Alzheimer's disease. 

The big question, of not always inherited to- If the APP gene mutation is the primary 
course, is does this muta- gether. Yet some neuro- cause of the disease in even afew patients, 
tion actually cause the dis- biologists refused to give then it may mean, Hardy suggests, that 
ease in those two families? up on the notion that beta other genes and even environmental fac- 
That answer just isn't in amyloid-and APP-had a tors all work through APP and amyloid 
yet. "It's exciting that [the key role in the origins of deposition. 
mutation] only occurs in Alzheimer's disease (also The next step, everyone agrees, is to 
aecteds, but not in un- see Science, 31 August begin lab studies to uy to see whether the 
aecteds," says Rudi Tanzi 1990, p. 984). And now mutation has biochemical or physiologi- 
of Massachusetts General the Hardy group's new cal effects that might lead to Alzheimer's 
Hospital, who heads an- findings may be proving pathology. According to Donald Price of 
other group studying Alz- them right-at least for Johns Hopkins University Medical 
heimer's genetics. Never- some inherited cases. "In School, who is an APP expert, an impor- 
theless, he continues, "the general, this is good for tant question to ask is whether the muta- 
amino acid change caused APP," Tanzi says. tion fosters beta amyloid deposition by 
by the mutation is not But while the APP gene altering the processing ofAPP by the cell. 
compelling enough by it- Altered protein- The amino may be an Alzheimer's Although the amino acid change 
self to say that it causes acidehaweinAPPisinsensitiue gene, it is apparently not caused by the mutation is conservative, it 
Alzheimer's." The valine site where it might disrupt the only Alzheimer's gene. is in a critical part of APP. In normal 
to isoleucine change is handling by the cell. About 2 years ago, a group neurons, the protein is apparently em- 
"conservative," meaning that the two amino at the University of Washington in Seattle bedded in the cell membrane where it 
acids are structurally related-and so it is reported that they could not find an associa- may play a role in neuronal commun- 
possible that the substitution does not alter tion between chromosome 2 1 where the ication. The mutation is within the mem- 
APP function or handling in the cell. APP gene is located and Alzheimer's in the brane segment, just two amino acids away 

Hardy agrees with the need for caution. families they were studying. That suggested &om the end of the beta amyloid portion 
"I'm wary about going over the top and that hereditary Alzheimer's is a heteroge- of the molecule. In that location, it might 
saying that this is it," he says, citing the neous disease, caused by a chromosome 21 interfere with normal APP function, 
checkered history of the efforts to pin heredi- gene in some families, but by another gene, causing membrane degeneration and en- 
tary Alzheimer's disease on the APP gene as located elsewhere in the genome, in others. hancing beta arnyloid release. That possi- 
one reason for his wariness. That conclusion has since been confirmed bility can be tested, Price says, by putting 

Those efforts reached their peak about 4 by a much larger genetic linkage analysis, an APP gene with the mutation into 
years ago. At that time, the APP gene had just performed by the Familial Alzheimer's Dis- cultured cells to see how they handle it. 
been cloned and mapped to chromosome ease Collaborative Study Group, under the Another approach would be to create 
21-very close to and perhaps at the site leadership of Peter St. George-Hyslop, who transgenic mice carrying the mutated 
where genetic linkage studies indicated the has recently moved from Massachusetts Gen- APP gene to see if their brains develop 
Alzheimer's gene was located. That was ex- eral to the Tanz Institute in Toronto. The plaques and other characteristic Alz- 
citing, because there was already a biochemi- genetic heterogeneity of Alzheimer's may heimer's lesions. If they did, it would 
cal reason for thinking APP might be in- account, Hardy says, for the failure to find a buttress the case for the APP mutation as 
volved in Alzheimer's. tight linkage between the APP gene and the a cause of human Alzheimer's. More than 

The reason is that APP gives rise to a disease in the earlier studies. that, it would also mean that Alzheimer's 
smaller protein, beta amyloid, which is a In any event, the Hardy group's new experts would for the first time have a 
major component of the abnormal plaques findings are consistent with the idea that good animal model for the disease. And 
that are one of the features of Alzheimer's familial Alzheimer's is genetically heteroge- that would be a major boon both for 
pathology. The plaques consist of degenerat- neous. The researchers failed to find the APP studying the mechanisms of Alzheimer's 
ing nerve endings surrounding a beta m y -  mutation in the majority of the early-onset development and for testing therapies 
loid core, and neurobiologists have long ar- families they screened, although they didn't aimed at halting that development. 
gued about whether the beta amyloid depo- sequence the entire gene and ther e can't JEAN MARX 




