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partmental budgets, Corksays,but many oth-
ers decided to pass costs along to the re-
searcherswho used the buildings. 

At the same time, managed carebegan to 
squeezemedical school budgets, drying up 
funds-including money for animal-
that had helped undendte research. All the 
while, scientistswere producing new and in-
triguing animal models, driving up the d e  
mand for transgenic mice. The redt: Ani-
rnal-care costsroseacrossthe board 
But there is some relief in sight. The Na-

t i d  Instihltesof Health decided lastyear to 
return to an earlier policy and allow uniwsi-
tiesto includeanimalresearchfacilitiesin the 
indirect cost rate.Cork believes the change 
will enable many ktitutionsto significantly 
lower the daily charges for keeping mice.It 
will take time to reach some researchers, 
however, because universities renegotiate 
their indim%costrate onlyevery 5years. 

Universities are also responding on their 
own.Nearly 40% of those in a recent Yale 
survey said they were planning new animal 
facilities. Baylor College of Medicine in 
Houston, Texas, for example, is in the final 
stages of constructing a building designed 
to house 45,000 mouse cages. The project 
includes several cost-cutting innovations, 
says Bob Faith, director of Baylor's Center 
for Comparative Medicine. For example, 
Bay1orhopestosaveonlaborcositsbyusing 
conveyor belts and robots to clean cages. 
And each cage will have a wnstant stream 
of fireshair, which willnot onlyhelpprevent 
disease but also reduce the need for k s h  
bedding. When the new facility is complet-
ed, he says,the university will actuaUy lower 
its daily cage rates, from 31 cents to 26 
mtspercage.

It's a step in the right direction, says 
Weissman, but he thinksmore universities 

I need to follow suit. "As long as 
high prices for mouse care exist,'' he says, 
this obstacle, "not the right-to-life or 
animal-rights [movements], will be the ma-

8 jor stumbling block for the transfer of1m o l ~biology tohumans." 
-GRETCHENVOGa 

A Delugeof PatentsCreates 
LegalHasslesfor Research 

Scores of animals have been patented since Harvard claimed the 
OncoMouse in 1988,but now Merckand NIHare funding patent-free mice 

Tom Jhtschman, a geneticist who creates 
exoticstrains of mice, says he's beginning to 
feel "old-fashioned." It's not that his meth-
ods are antique; far from it. The animals he 
breeds for genetic research are in high de-
mand, and his lab at the University of 
Cincinnati(UCI)has a hard time keepiiup 
with requests. Doetxhman has created over 
120 knockout (gene-deleted) mice in the 
past decade, he says, and given 
them away at wst. Unlike peers 
who have patentedmice with ail-
ments that mimic everything 
hmnAlDS to bovine spongifq Iencephalopathy or "madcaw dis-
ease," he has never patented an 
animal. "I make the mice avail-
able to anyone who wants 
them-no questions asked, no re-
strictions, no&@," he says. It is 
this noncommercial attitude that 
makesDoetschman feel that he's 
in "an incredible minority." 

throughout the research world. Pollack is 
one of thousands of university officials 
empowered under federal law-the Bayh-
Dole Act of 198040 capitalizeon federal-
ly funded research. Many have leapt at the 
chance, even if it has meant sel l i i  inven-
tions to other reseawhen. And a new gen-
eration of scientists assumes that research 
toolswill be marketed. 

TOh&C- the -mice ilre Ttendsetter. Haward's tumor-prone, genetically engineered 
took to be shared, But to UCI's OnwMousewas the first animal to be patented,in 1988. 
technology transfer chief, Nor-
man Pollack, they are university property. But commercialhiionhas broughtwith 
Pollackunderstandsh&Chmads view: "In it legal problems, including high attorneys' 
practice I don't have a problem with it," he fees. For example, Elan Pharmaceuticals of 
says, partly because engineered mice arenot Dublin, Ireland, is now locked in a bitter 
great moneyrnakers. But in principle, Pol- fight in U.S. f M wurt in San Francisco 
lack cannot agree that a faculty member with the Mayo Foundation over rights to a 
"has the right to give that stuff away." Re- mouse withAlzheimer's symptoms.The tus-
cently, UCI warned Doetschman that he sle has roiled the aging research community 
may be giving away mouse technology for more than a year. And in other fields, 
patented by others. scientists seeking custom-engineered mice 

This tension between the creators have complained loudly about the tough li-
and the controllers of knockout mice is in- censing conditions and high prices of ani-
dicative of a tension mals offered by Lexicon Genetics Jnc. of 
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The Woodlands, Texas. Many scientists, as mond v. Chukmbarty) that General Electric searchers initially.After all, it was they who 
users of these tools, wony that the tendency could patent an oil-digesting bacterium be- started it. But many became outraged by the 
to patent every new increment of genetic cause it had been genetically engineered and consequences of patenting--particularly by 
discovery, including every was not a product of nature. the prices and proprietary restrictions on the 
new mouse, if not resisted, Church groups and animal use of mice. 
could impede genetic rights organizations argued One angry response came from a Nobel 
medicine. This has led to a that this policy, if extended, Prize-winning scientist in oncogene re-

mice, from commercial red 
tape. The effort began with 
individual scientists, was 

has been joined by at least ahead in 1992, awarding a company called GenPharm, which was ac-
one major pharmaceutical three patents on mice and quired by Medarex Inc. in October 1997-
company. one on a disease-resistant were "abhorrent." GenPharm was charging 

chicken in a singleyear. The $80 to $150 per mouse and forbidding aca-
Privatizingmammals pace picked up in the 1990s, demics to breed the animals. So, Varmus 
Harvard University began hitting a peak at 47 patents says, "we went on the warpath." Varmus 
the scramble for genetic issued in 1997. held an impromptu meeting at the Cold 

first transgenic animal 
patent, U.S. patent number 
4,736,866, for a "non-
human eukaryotic animal 
whose germ cells and so-
matic cells contain an acti-
vated oncogene sequence in-

by Philip Leder of Harvard 
and Timothy Stewart of commissioner Stephen repository of genetically altered mouse 
Genentech Inc. in South San Kunin. Today, he says, "Eu- strainsthat was meant to give all researchers 
Francisco covers any animal rope is operating along U.S. equal access to new genetic research tools ? 
genetically engineered to lines," as is Japan. The clear (see main text and www.jax.org/lesources/ 5 

exception is Canada. Its documentdimr). Y
produce tumors. Harvard 

tumor-prone mice but re-
tained the right to use them 
freely in its own research. 

The Harvard mouse fired 

versity of Utahdescribes a methodfor mak-

1988Haward mouse patented. 1992rulesthat mice,rats, search cmrnuniQ..~im 
(See photo, p. 255.) and birdsare notexcluded from molecular geneticist Harold 

theAnimalWelfareAct of 1971. Vannus at the helm, NIHtakes 
" ,
:; ,', v$d: Mouse News Letter becomes a peer-review- journal, Although the rulinghas no imme- even more notice of mice. In 

3 1990Mouse Genome,markingan increase informalii inthe diate impact,activists are nowar- 1998,Vamsstimulates a 

I mouse community. In 1997,thatjournal is folded into Mammalian guing that the decision requires Trans-NIH Mouse Initiattve. 
Genome. strictercontrols on rodent use. 
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were placed on who could or could not re- publication review for research-only uses of pipeline, and the rest will be designated for 
ceive animals from its repository. Cre-loxP mice, loosened up animal sharing production soon by a panel of outside ex- 

In the mid-1990s, Jax stopped handling provisions, and dropped the reach-through perts, says Thomas Caskey, the recently re- 
mice created with a popular gene-insertion property claims for NIH-based scientists tired chief of Merck's Genome Research In- 
method known as Cre-loxP, which allows (Science, 28 August 1998, p. 1261). stitute who conceived the project. Caskey 
the experimenter to set conditions that In December 1999, W o n t  reached an- says the mice will be shared without patent 
cause a gene to be turned on or off. In other agreement with NIH on mouse or use restrictions. He explains that Merck 
1990, DuPont had obtained a patent on rights-again through the intervention of wants to give scientists new tools that have 
mice incorporating this method and made Varmus. After hearing a plea from Varmus no legal hassles attached. But Merck is not 
itself unpopular by demanding that re- that it relax its rules for use of motivated entirely by altruism: Minimizing 
searchers not share the technology among the OncoMouse, DuPont such property claims will benefit the com- 
themselves without the company's prior ap- said that NIH scien- 
proval. DuPont also contacted scientists tists and NIH In a related effort, NTH has com- 
who had published data from Cre-loxP grantees at mitted itself to a multistage "mouse 
animals and asked them to sign an agree- nonprofit insti- initiative" that will pay to sequence 
ment stipulating that DuPont could review tutions could the mouse genome, develop thou- 
their scientific articles before publication. exchange ani- sands of new model transgenic an- 
Furthermore, the mals without imals, and characterize the ani- 
company sought mals' phenotypes. As a policy 
"reach-through" matter, NIH leaders will insist 
rights, or rights to that people who accept grants to do 
second-generation 
inventions that of many 
might arise from Coat color can i,..,..,, 
using these ani- mouse strains, but this 
mals. "It was a ma- white mouse might be 
j0r problem," says anything from the best 
David Einhorn, selling BALB/c (from 
Jax's legal counsel: $8) to the hardy Swiss 
"Nobody was able Webster (from $2). 
to exchange mate- 
rials" freely any longer. 

Varmus again intervened, this time from 
a position of greater influence. As NIH di- 
rector, he refiued in 1997 to sign an agree- 
ment with W o n t  on the Cre-loxP mouse 
on behalf of NIH, making it impossible for directly involving the eompany this work not file patents. NIH rarely takes 
thousands of intramural staffers at the NIH (Science, 28 January, p. 567). this step, says Maria Freire, director of NIH's 
campus in Bethesda, Maryland, to get ac- Other initiatives now in the works could Office of Technology Transfer, but in this 
cess to the technology. It was a nuisance for soon make it easier for all researchers to get case it will invoke an "exceptional circum- 
them and an embarrassment for Won t ,  but access to patent-free transgenic mice. The stances" clause of the Bayh-Dole Act that al- 
it produced a change. Varmus wrote to pharmaceutical firm Merck & Co. Inc. of lows the government to insist that the animals 
DuPont that the company's restrictive terms Whitehouse Station, New Jersey, announced it produces will be patent-he. 
could "seriously impede further plans last year to spend $8 million If these new projects pay off, researchers 

i basic research and thwart the de- to have Lexicon Genetics create will have access to thousands of new mouse 
velopment of future technologies 150 patent-free transgenic mice to models that have no intellectual property 

Y that will benefit the public." After 
a year of negotiation, DuPont 

E made concessions: The company 
8 did away with demands for pre- 

ric Lander's Ryuro Yanagimachi's In Japan,Yoshihide Hayashizaki's group de- Igg~pp&,m- 1 Y Y ~  &am in ~awaii clones 1 999 termines the first set of full-length mouse 
pubkishes a map of the mice from somatic cells by using nu- complementary DNAs, 20,000 of which haw been put 
mouse genome with more dear transfer and discovers how to on microarrays for analyses of gene expression. NIH 
than 7000 markers. freezedry sperm for future um. eventually pins access to the full database for intra- 

mural scientists; others hope to do the same. I 
1997 Merck Genome Research 

institute funds the cre- 
ation of 150 new mutant mouw 
types at lexicon Genetics for 
restriction-free distribution to the 
basic research community. 

Researchers in Munich, the United 1 998 Kingdom, and, later,AustraIia, 
bunch largescale ENU mutagenesis projects 
to provide the research community with thou- 
sands of new mutants by 2001. 

2000 pse anomie takes off. 1 
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