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Allen Roses: From 'Street 
Fighter' to Corporate Insider 
If science is a battleground of ideas, one of its 
most uninhibited warriors is Allen Roses. Last 
June, in a characteristic gibe at the establish- 
ment, the Duke University neurologist told a 
Senate subcommittee that his competitors had 
blocked him from getting grants from the Na- 
tional Institutes of Health (NIH) for his re- 
search on Alzheimer's disease. "We have been 
blackballed . . . because of dogmatic belief sys- 
tems of narrowly focused scientists" who review 
grant proposals, he complained. Peer review, 
he added, is skewed "by a few nonobjective, 
overopinionated, mutually anointed experts." 

To colleagues and com~etitors who have 

the field, and they say a great deal about the 
drive and bulldog approach that Roses brings to 
his new job. In Roses's view, the Alzheimer's 
field is "the most cutthroat place" because it has 
all the competitiveness of molecular genetics 
with big financial stakes thrown in. Roses's 
colleagues would add, however, that he has 
done his share to make it cutthroat. 

The making of a maverick 
Roses "seems to thrive on controversy," says 
Peter St. George-Hyslop, a geneticist at the 
University of Toronto. And Richard Mayeux 
of Columbia Universitv, a neurologist who has 

as he says: "I may be unpopular, but I'm not 
wrong." Indeed, even his critics agree that 
Roses made a major contribution with the dis- 
covery of a gene that increases a carrier's risk of 
developing-the common, late-onset form of 
Alzheimer'sa discovery that was initially ig- 
nored by many in the field. 

According to Roses, skepticism about his 
work traces back to the early 1980s, when he 
became director of the Alzheimer's Disease 
Research Center at Duke University, "hav- 
ing never published a paper on Alzheimer's 
disease." As chief of neurology, Roses had 
been doine research on mvotonic muscular - 
dystrophy. He got the job, he explains, be- 
cause his dean came to him one day in 1984 
and asked him to apply for one of the new 
center grants being offered by NIH's Na- 
tional Institute on Aging. 

Roses began studying Alzheimer's-prone 
families to find chromosomes important for 
the disease, in collaboration with Duke col- - - 

interacted with him over the years, the perfor- m-m--- ' C 
leagues Margaret Pericak-Vance, Donald 

mance was vintage Roses. He likes to portray Schmechel, Warren Strittmatter, and Ann 
himself as a "lone wolf," says one high-ranking 1 Saunders (who became his wife). In 1987 
scientist. But less than 2 weeks after that hear- .. # and 1988, other groups had begun to publish 
ing, Roses was suddenly transformed from self- ''I 
described outsider to consummate insider: On 
17 June, the British-based pharmaceutical gi- 
ant Glaxo Wellcome named Roses head of , 
its worldwide genetics research efforts. "I 
went from being somebody who couldn't get 
a grant at NIH to someone who had the 
resources to do what I think needs to be 
done," Roses said recently. 

Within weeks of his new appointment, 
Roses, 55, established himself as a major 
player in some of the hottest issues in genet- 
ics. He has formed collaborations with clini- 
cians in Europe to try to untangle the com- 
plex genetics of common multigene diseases 
such as asthma, stepped up Glaxo's work on 
gene mapping, launched a project to se- 
quence 4 million bases on chromosome 19 in 
part to see how fast the company's scientists 
could do it, and begun a collection of single 
nucleotide ~olvmomhismssinele-base varia- L 

- .  

papers on hot regions of chr~mosomes 21 
and 14, where candidate genes for Alz- 
heimer's were likely to be found. In 1990, the 
Duke group reported linkage to an area of 
chromosome 19 for the common, late-onset 
form of the disease. But, says Roses, "we had 
no competit~on because nobody thought 

D [chromosome 191 was real." 
John Hardy, a geneticist formerly at Im- 

perial College, London, and now at the 
Mayo Clinic in Jacksonville, Florida, agrees 
that "the field made a mistake" in overlook- 
ing this early finding. Hardy considers him- 
self a competitor and a critic of Roses, al- 
though he adds, "I enjoy grappling with 
Allen." But he concedes that he didn't see 
the importance of Roses's data soon enough. 
"For about 3 years, Allen was telling us there 

. was something important on chromosome 
19," Hardy says. "But everyone basically ig- - nored him--even, sumrisinglv, those of us . * - , .  

tions in ti o that could be usiful in identi- who had within our own data sets evidence 
fving new disease genes. 7 may be U ~ P Q P U ~ ~ ~ ,  but of genetic linkage on chromosome 19." He . - - 

Roses's new position makes him a mem- 
ber of an elite group of ex-academics running 
big industrial genetics programs, including 
Peter Goodfellow, who moved from Cam- 
bridge University to SmithKline Beecham of 
London in 1996, and Tom Caskey, who left 
Baylor University for Merck & Co. Inc. of 
New Jersey in 1995. Roses now oversees a 
$50 million genetics budget, part of Glaxo's 
$2 billion annual R&D effort. And he says he 
is awed by the resources his company can 
bring to bear on research projects. 

In recent interviews with Science, Roses dis- 
cussed his goals for genetics research at Glaxo 
and his battles with skeptics about his Alz- 
heimer's work. Those battles are legendary in 

I'm not wrong.? 

co-authored articles with Roses. finds that 
"people tend to get their dander up when they 
talk to Allen." Pathologist John Trojanowski of 
the University of Pennsylvania says, "Allen has 
a way ofstirring up controversies. . . . But it'sqot 
something we should quash; it's good to have 
debate." Roses would agree: "I have been per- 
sonally called a number of things," he said at 
the hearing last year before the Senate subcom- 
mittee on aging. Among "the more favorable," 
he said, are "maverick" and "street fighter." He 
doesn't mind playing the adversary, though, for 

crekts Roses with the "courage to push 
ahead," adding that Roses is an "in-your-face 
type of guy" who carried through, in part, 
6'. just to show us we were wrong." 

As the Duke team tried to nail down evi- 
dence of a gene on chromosome 19, Roses 
got into behind-the-scenes clashes with 
competitors. The noisiest row was with 
Hardy, who recalls that "I had to hold the 
phone a few feet from my ear" when Roses 
called one day in 1991, because Roses had 
gone "absolutely ballistic." Roses was angry 
about not being credited in a paper of 
Hardy's in press at Nature reporting that a 
mutation in a gene located on chromosome 
21 is linked to a rare, early-onset form of 
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-Six ago, ~ l l e n  R- and his team at ~ u k e  university stunned gen- me but potent. People who carry them are v i d ~  
their peers when they said they had found a connection between a certain to get the k, yet they make up less dutn 5% of all 

.gene that helps the body metabdi  fats (the apolipopmtein E gene, Alzheimer's patients. S i i a  thii it significant that "all point tc 
or APOE) and Alzheimer's disease. Many were skeptical. But the the same idea-dmt amyloid is an essential feature ofthe disease.' 
H O E  discovery has held up, and it looks like a major find. It is the But Roses h k s e s  amyioid as "scar tissue" d t i n g  from the 
only common genetic factor known to be involved in Alzheinds, a neuronal darnage, not a cause of Alzheimer's. For evidence, hc 

lar form of the APOE gene. For example, whites 
6 0  to 80 years old with two copies of the E4 allele 
are nine- times more likely to get the disease than 

*those who don't carry it. But almost everything 
else about APOE's role remains obscure. Many 
theories are in contention. 

One of the most controversial ideas was pro- 
posed by Roses and hi colleague, neurologist War- ~ d b i n & l r p f w d b y d  
ren Stritunatter of Duke. Shortly after findig the g ers in Steven Paul's lab at Eli L i i  & Co. u 
APOE connection, they su-ted that "normal" 2 Indianapolis is "cool and exciting." What 
APOE protects the brain. They argued that the makes it exciting, s c h b h q  says, is that il 
most common of APOFs three genetic formsthe that APOE and AE'P might interact 
E3 allele-produces aprotein that binds to another s=sg rapoaa rdnoms i r . dgne t i  
protein called tau, and that together they maintain d y  engineered mice-cme in which tht  
the structure of neurons. But the E4 allele, accord- APOEgenesareUlaEoc%dour"andanotherir 
ing to this theory, codes for a protein that doesn't which the human APP mutation has been in, 
bind well with tau, causing neurons to develop the serted. Normally, &e APP mutation cause 
tangled fibrils found in Alzheimer's brains. That mice to develop dense am$& plaques startiq 
would explain why a person with one E4 allele at4 to5 months,sagsPaul. But&APOEE 
would have a moderate risk, and a person with two ddicient hybrids in his lab developed nc 
E4s would have a hlgh risk of getting Alzheimer's. plaques,evenafter22months.Asanindicatior 
Very few scientists have been persuaded, however. - 

"I haven't seen any data that support physiologi- 
cal relevance [for Alzheimer's] of an interaction be- 

Marcell Momson-Bogorad of the National Institutes of Health's hadjmtone gene far-E Thesemicedeveloped amyloid 
(NIH's) National Institute on Aging agrees that Roses and plaques, but at half the speed or density of animals with tm AfOE 
Strittmatter "haven't convinced many people as of yet" Indeed, g e n e s . T h i s ~ ~ P d ~ t h a t a m y l o i d d e p o s i t i a n ~  
Strittmatter's NIH grant hasn't been renewed. on a p b p p m h  E- Next, Paul's group wants to see what happens to 

Many Alzheimer's disease researchers are betting on a different mice engmed with human APOE alleles (E2, E3, and E4). 
mechanism, says Sam Sisodia of the University of Chicago, recent Ironically, F ' d  notes, this ajmimentation umes full citde to 
winner of a Metropolitan Life award for Alzheimer's research. They ideas explored years ago at Duke. In 1993, Roses, Saittmatter, and 
are interested in how genes contribute to the buildup of a telltale Donald Schmechel reported a study of Alzheimer's patients that 
pathological feature of brains from Alzheimer's patientsa waxy +owed a c o m b  between dae number of APOE4 genes and 
plaque called am~loid. Sisodia points out that three other Alz- amyloid depmition, suggesting APOE4 was involved in the amyloid 
heimer's genes, all linked to early-onset forms of the disease, are phenomenon That was befm R a w  embrad the tau theory d 
involved in the amyloid process. Mutations in these &the shunned the "amyloid club." But Paul says those old data and the 
presenilin 1 and 2 genes and the amyloid precursor protein (APP) mouse data 6rwR his lab "fit together very nicely." 

Alzheimer's disease. It was the first gene to be 
associated with Alzheimer's. 

"I went berserk," Roses says, when "we re- 
ceived an anonymous fax from [London's] 
Paddington Station" of a prepublication proof 
of the Nature article. It included evidence for 
the new gene from a Duke Alzheimer's family, 
but did not include the Duke researchers as co- 
authors. Hardy, who now agrees this was 

wrong, explains that Roses had shared his fam- 
ily material 2 years earlier as a challenge or "act 
of bravado," not in collaboration. Because 
Roses had declared himself a doubter on chro- 
mosome 21, Hardy felt he should not be a co- 
author. Hardy also says a university patent law- 
yer instructed him to limit knowledge of the 
discovery until a patent had been filed. "I was 
younger then, and 1 believed lawyers," Hardy 

explains, so he kept the list of authors and 
proofreaders short. Finally, Hardy felt that Brit- 
ish science deserved a turn in the limelight. 

Roses demanded to be included, Hardy 
recalls, but he turned Roses down. Soon 
Duke's lawyers called. Then NIH's lawyers 
called. Under pressure, Hardy says, "we had 
to put Allen's and Peggy's [Pericak-Vance's] 
names on the paper." The incident "caused a 

:E VOL. 280 15 MAY 1998 www.sciencemag.org 



rift" in the community, Roses says, and led to 
a "polarization of the field." 

The next year, 1992, Roses says he was 
"fuming" again-this time over a paper pub- 
lished by Gerard Schellenberg of the Univer- 
sity of Washington, Seattle, reporting a link- 
age to chromosome 14 among a larger num- 
ber of families. They were prone to another 
rare, early onset form of Alzheimer's disease. 
Roses was miffed that the Seattle group had 
also used Duke's material with less credit 
than he thought was due. Roses says he went 
to a meeting of Alzheimer's center directors 
in October 1992 in a reckless mood. 

There, he announced that he and the 
Duke team had found what they were look- 
ing for on chromosome 19: the first gene 
associated with late-onset disease, the form 
that affects the majority of patients. This was 
the apolipoprotein E (APOE) gene, which 
codes for a molecule previously identified as 
a transporter of lipids and never suspected of 
playing a part in Alzheimer's. Roses's an- 
nouncement got little notice, however. 

About 8 months later, after 
another public talk, Roses fi- 
nally made a splash. He remem- 
bers it well: "On June 7, 1993, 
my life changed," he says, point- 
ing to a framed article on that 
date from The Wd Street jour- 
nal. A front-page story credited 
the Duke team with finding 
APOE and possibly opening a 
new path for Alzheimer's stud- 
ies. The APOE connection was 
startling because, unlike other gene discover- 
ies, it linked to the common, post-60-year-old 
form of Alzheimer's that afflicts the over- 
whelming majority of the 4 million U.S. citi- 
zens with the disease. To put this in perspec- 
tive, Roses says, consider that the most com- 
mon early onset Alzheimer's mutation, the one 
on chromosome 14, affects "fewer than 100 
families in the entire world," and that muta- 
tions on chromosomes 21 and 1 together affect 
fewer than 25 families. In contrast, the risky 
form of APOE-the E4 alleleis so common 
it's not called a mutation. Among Caucasians, 
it turns up on all chromosomes with a well- 
established frequency of 15%. Roughly 30% of 
the population carries at least one E4 allele, and 
the 2% who have two copies have a high risk of 
getting Alzheimer's. 

After that, Roses says his group was no 
longerviewed as "harmless," because "we got 
the publicity that everybody else wants." In a 
reversal of the usual pattern, he and his col- 
leagues later published their results in scien- 
tific journals, including Science (13 August 
1993, p. 921). Today, Roses still celebrates 
that triumph with a license plate on his 
sporty blue BMW that reads, "APOE19." His 
wife Ann Saunders, a co-author on much of 
the APOE work, drives a BMW with a plate 

that says, "ROSES19." 
In 1993, however, the controversy over 

APOE was just beginning. In November, 
Zaven Khachaturian, then at NIH's National 
Institute on Aging and a supporter of Roses's 
work, invited Roses to speak at an NIH- 
sponsored press conference in Washington, 
D.C. Khachaturian has written that he felt 
the tension growing between Roses and his 
peers during the session: "Skeptics were 
hanging from the rafters," Khachaturian re- 
called in the July/August 1997 issue of The 
Sciences, and "leading medical investigators in 
the audience questioned Roses's research 
methods and hooted that his work was too 
lame even for a pilot study." 

Among the skeptics was Rudy Tanzi, a 
geneticist at Massachusetts General Hospital 
in Boston. He has questioned whether it was 
even correct to call APOE an Alzheimer's 
disease gene, because it didn't appear to cause 
the disease directly but increased the risk for 
it, just as cholesterol increases the risk of a 
heart attack. Many people who inherit two 

effects of APOE2 and APOE3. (A recent 
study at Washington University in St. Louis 
suggests that APOE3 may be a nerve growth 
factor-see Random Samples, p. 1013.) The 
Duke team's search is now being supported by 
Glaxo, which would like to market APOE's 
good qualities, if any can be found. 

But many other leaders in the field have 
been trying other approaches, focusing on 
harmful proteins produced by early-onset 
genes. They believe, as Tanzi explains, that it is 
"more efficient" to explore the disease by 
looking at harmful mutations that seem cer- 
tain to be associated with the causes of disease, 
rather than looking at APOE4, which is only 
a contributing factor. They are exploring the 
idea that mutations on chromosome 21 and 
14 increase amounts of a protein (p amyloid) 
that forms plaques in the brains of Alzheimer's 
patients. But Roses regards amyloid as "a scar," 
not a cause of disease. He is unimpressed by 
the "cabal" of amyloid experts. 

It was this opposition to the conventional 
wisdom on p amyloid that, Roses claimed in his 

mutation, function unknown 4% 1995 St. George-Hyslop eta 

copies of the E4 allele live into their 80s with- 
out getting the disease, and many who do get 
Alzheimer's do not have the E4 allele, Tanzi 
points out. 

More recently, Tanzi has expressed doubts 
about a report by the Duke researchers last 
October that they had found linkage to a 
new Alzheimer's risk locus on chromosome 
12. Both Tanzi and Ellen Wisjman of the 
University of Washington, Seattle, say they 
do not find this linkage in families they've 
studied. But Tanzi does believe there is an 
important Alzheimer's gene on chromosome 
12-just not where Roses's group says it is. 
Tanzi is careful about voicing criticism of 
Roses these days, however, saying only that 
since he expressed early doubt about APOE, 
"Allen and I have not been on good terms." 

Blackballed? 
Although the APOE finding was quickly con- 
firmed, the experts have continued to debate 
how APOE might cause disease. Roses and his 
Duke colleague Strittmatter argue that ben- 
eficial versions of APOE (the E2 and E3 al- 
leles) generate a protein that protects nerve 
cells, while the E4 allele does harm by produc- 
ing too little protein (see sidebar on p. 1002). 
Roses has been searching for the beneficial 

Senate testimony, led to his being blackballed 
by NIH peer-review committees. Asking to re- 
main anonymous, one researcher claims that 
the performance was carefully calculated: "It is 
typical of Allen to bludgeon the system to get 
what he wants." This scientist claims that NIH 
officials responded to pressure from Roses, fund- 
ing a Duke proposal despite poor marks in peer 
review. But Roses says that although some mem- 
bers of the center have pieced together support, 
"Allen Roses as a principal investigator had no 
grant from the NIH after the LEAD award [a 
$5 million, 7-year grant] lapsed" in 1995. 

New plans 
It was partly because of this academic snip- 
ing, and mainly to keep his research going, 
Roses says, that he left Duke last summer 
after 27 years and took the job at Glaxo. He 
and Pericak-Vance had been talking to ven- 
ture capitalists about starting their own ge- 
nomics company, which they were going to 
call Cerberus. The negotiations were tedious 
and demeaning, Roses recalls. Then, in May, 
the former Duke biochemist who directs re- 
search for Glaxo, James Niedel, called and 
invited Roses to dinner. The company wanted 
"somebody who's not going to sit on the 
fence," says Roses, adding, "I don't think 
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anybody's ever accused me of that." When 
Niedel agreed to commit $3 million to the 
Duke research lab and supported his strategic 
plans, Roses says, he accepted the job. 

Roses quickly set about creating what he 
calls a "network of clinicians" to do on a big 
scale, for many different diseases, what his col- 
leagues at Duke have been doing for Alz- 
heimer's. These extramural partners, Roses ex- 
plains, will provide data and clinical material to 
Glaxo in its hunt for disease-related genes. The 
material will remain with the nhvsicians but . , 
Glaxo will patent key discoveries-including 
genes-and manufacture drugs based on them. 
The analyses will be done at Duke, among 
other places. The first network is based in Eu- 
rope and focused on asthma. Others will look at 
cardiovascular disease, depression, schizophre- 
nia, inflammatory bowel disease, dermatitis, 
and susceptibility to infectious agents. 

Roses intends to heln Glaxo master the 
newest fashion in drug development, called 
''pharmacogenomics." It involves building up 
detailed indexes of variations in human genes 
(like the three alleles of APOE), using these 
indexes to scan the genomes of patients or 
volunteers. With new bioelectronic technol- 
ogy, it may be possible to gather up such "geno- 
types" at relatively low cost. Companies like 
Glaxo aim to conduct statistical comparisons 

SCIENC 

of these data to look for disease-linked genes. 
The beauty of this approach, if it works, is that 
it may yield results without the need for ex- 
pensive, time-consuming collection of family 
data. And it mav enable researchers to fmd 
genes whose effeck are so subtle they might not 
turn up in traditional studies. 

To test the company's ability to build the 
requisite genomic maps for this enterprise, 
Roses ran a "proof of principle" exercise last 
summer. He asked the intramural Glaxo staff 
to sequence a 4-million-base segment of hu- 
man DNA centered on the APOE gene on 
chromosome 19. Glaxo's European staff began 
sequencing north of APOE on the genome, 
and the U.S. staff went south. "I couldn't be- 
lieve it," Roses says: "They were finished by 
Christmas." As part of the task, they identified 
114 points in this region where different 
people's DNA differs by just a single base- 
so-called "single nucleotide polymorphisms," 
or SNPs. Many are spaced less than 1500 bases 
apart, Roses says, making them useful for iden- 
tifying the exact location of genes. 

Roses thii that, by robotizing SNPcollec- 
tion and renting sequencing capacity, Glaxo 
would be able to cull SNPs from 60% of the 
genome "very, very quickly," perhaps in 2 to 3 
years. The company is willing to donate the 
SNPs to the public, after patentable genetic 

data have been extracted and patents filed. 
As proposed by other companies like 

Genset of Paris. Glaxo will also use SNP mans 
to genotype and "bar-code patients" in clini- 
cal trials, according to Roses-for example, 
selecting only those with an APOE4 allele for 
participation in Alzheimer's drug trials. Even- 
tually, he thinks, it will be possible to sort 
patients according to their response to many 
drugs. The immediate value, proponents say, 
will be to focus clinical trials on people most 
likely to benefit. If "nonresponders" and 
misclassified patients can be screened at the 
outset, some say the cost of clinical trials could 
be reduced by as much as 30%. 

After a period of finding his way around 
what Roses calls "my first new job in 27 
years," Roses seems to be enjoying himself. 
"I've been fighting all my life, like a bow 
cutting through ice, and I've been getting a 
little worn down," he said last year. Working 
in industry, he claims, has been "refreshing." 
The downside, he told attendees of a Glaxo 
staff meeting last year, is that he gave up "a 
nice, cushy job" with tenure in exchange for 
"one of those contracts where you're here 
today, and the next day, you're gone." Gone, 
but surely not forgotten, if his impact on 
Alzheimer's research is any guide. 

-Eliot Marshall 
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