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resident Clinton and Prime Minister Tony Blair ofBritain said 
yesterdaythat the sequence of the human genome should be 
made freely available to all researchers. The stateinent led to a 

sharp sell-off in the stoc,ks of biotechnology companies, which hope 
to profit by creating drugs based on genetic data. 

The White House quickly said it did not intend to hurt the fledgling 
biotechnology industry, but investors who have made biotechnology 
stocks the darlings of the market were unconvinced. In frantic 
selling~ they wiped away tens of billions of dollars in market value 

. from the industry. Genomics companies, which are racing to 
produce a database of human DNA, were hit hardest, with some off 
more than 20 percent. 

The drop was not confined to the biotechnology sector. After briefly 
passing 5,000 in morning trading, the Nasdaq composite index, 
which is heavily weighted in technology stocks, fell steadily. ,The, 
index closed at 4,706.63, down 200.61 points, its second-Jargest 
point loss ever. . 

. For investbrs;the drop is noteworthy, because biotechnology and 
Internet companies have led the stock market so far this year, while 
most other ~tocks have languished. Despite falling alI110st 13 percent 
yesterday, the Nasdaq biotech index remains up almost 30 percent 
this year, thanks to investors' belief that a new wave of drug 
discovery and gene therapy is imminent. . 

Because of the rapid run-up, the stocks are expensive by all ' 
traditional valuations. The joint statement from Mr. Clinton and Mr.' 
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Blair, which said the genome data "should be made freely available 
to scientists everywhere," served as a spark for excitable investors. 

Dr. Roy Whitfield, :chief executive of Incyte Pharmaceuticals, which 
shed 28 p~rcent of its market value during the day, said investors 
failed to distinguish between genome sequences and gene 
sequences. The genome, referring to the total human DNA, has no 
commercial value and cannot be patented. The genes, which occupy 
only 3 percent of the genome, can be. Researchers can work on the 
sequences ofpatented genes iq academic work and have to pay 
license fees only if they wish to sell an invention based on the 
sequence. 

The two leaders' statement, which was eight months in the ~aking, 
is an outgrowth of the longstanding rivalry between a pul;>lic 
consortium ofAmerican and British academic centers and the 
Celera Corporation of Rockville, Md., to complete the sequence of 
the human genome. 

The consortium, hirgely financed by the National Institutes of 
Health and 'the Wellcome Trust ofL6ndon, is posting its findings 
daily on a Web site open to all. Celera, a unit of the PE Corporation, 
promises to make its version o(the human genome freely available 
when it is finished, probably this summer. Celera plans to patent 
some genes,but its principal business plan is~to operate a database 
ofthe human and other genomes, charging fees for use of the . 
programs that search and analyze the genetic data. 
• . I , ' 

The statement was intended tocodify the government position in the 
· rivalry, that the human genome sequence sh.ould be made publicly 
.available to all researchers, but it appears to have been interpreted as 
a challenge both to Celera's intellectual property rights and to those 
of other genome and biotech companies. A White House official 
said neither challenge was intended, noting the statement explicitly 
endorsed intellectual property protection for patents based on genes. 

The statement cuts across a complicated two-way rivalry between 
the public consortium and Celera, and between Celera.and its two 
chief rivals, Incyte Pharmaceuticals and Human Genome Sciences. 
Both the consortium and Celera aim to sequence the human genome, 
which means determining the order of the three billion chemical 
units in the DNA, the genetic information possessed by each human 
cell.. .,'.'... 

The strategy of Incyte and Human Genome Sciences is to focl.ls on 
the genes themselves, patenting as many as possible. The genes, the 

, programming instructions that operate the cell, are hidden in the 
DNA, with no obvious signposts, and are hard to find even when the 
genome sequence is known. 

· Incyte's stock fell $53.50, to $143.50, while Hurrian Genome's stock 
· fell $29.04875, to $123.51625. Meanwhile, Celera fell $39.75, to 
$149.25. . 

The government statement adds to the tension between the public 
· consortium and Celera, which last weekannounced that it had 
, effectively broken off merger negoti!1tions.' , 

\.. 
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, Celera andits president, Dr. J. Craig\lenter, hav~ long been at odds 
with the leading scientists of the public consortium, chiefly Dr. John 
Sulston of the Sanger Center in Britain and Dr. Robert W,aterston of 
Washington University in S1. Louis. 

Before merger talks broke off, the public consortium proposed that 
both sides ,abandon what it called "the current antagonism and 
excessive competition." 

, . .'" 

The initi,ative fo~ the statement issued today is believed to have 
come from the Wellcome Trust, a medical-research charity, in 
London. Dr. Michael Dexter, Wellcome's director, said the trust's 
concern was oyer the general ownership of the genome, which in his 
view "is mankind's, and should not be owned by anyone company, 
individual or country." 

Denying that the statement was aimed at any person or company, he 
said the raw sequence -- the string of chemical units making up the 
genome -- was not patentable and that the trust "would fight any 
patents based on sequence if they obstruct academic work and 
progress." 
, 
br~ Venter, however, indicated that he thoughlCelera was a target 
of the statement, but unfairly so. ' , ' 

"We are puzzled by the statement and we think it represents the lack 
of insight and the confusion that has been generated out there," he 
said. "Our business is not in patenting the genome or tying it up." 

Dr. Venter reiterated his previous position that Celera would make 
available the sequence of the human genome when it was finished, 
and said the onus was,on the rivals Incyte and Human Genome 
Sciences to make their data public. "I agree with the President and 

o Tony Blair that Incyte and H.G.S. should publish their data," he 
, said. ' 

Both Dr. Dexter and Rachel E. Levinson, a senior official at the 
White House Office of Scienc'e and Technology Policy, said the 
joint statement acknowledged intellectual property rights. 

Ms. Levinson said nothing in the statement challenged existing 
patent law. She said she was "very concerned and upset" about the 
reactions on Wall Street. She said that Dr. Neal Lane, the White 
House science adviser, believed the statement would not affect 
Celera because of Celera's known intent to publish the human 
genome sequence. 

,Dr. William Haseltine, the chief executive of Human Genome 
Sciences, said he agreed with today's statement because raw 
genomic data "has no practical use,",an observation that he termed 
",'the biggest untold secret of the human genome project." 'When 
researchers with the public consortium published the first DNA 
sequence of a human chromosome in December last year, he-'said, 

, "No new medical discoveries were made and no new genes were 
found." 
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The reason, he added, was that the computer programs for finding 
genes were still far less efficient than the method pursued by his 
company, one based on short DNA sequences called "expressed 
sequence tags" or E.S.T.'s. 

The E.S.T. approach exploits the fact that humans may not be able 
to spot the genes in the genome but human cells surely can. They 
regularly make transcripts of the genes whose information is needed 
to synthesize the cell's various proteins. Researchers can capture and 
analyze these transcripts, known as messenger RNA, and from just a 
small portion of their sequence can identify the corresponding part 
of the gene from which they come. These little snippets of genes -
the E.S.T.'s -- are the basis of gene-searching approaches used by 
Human Genome Sciences and Incyte. . 

The Patent and Trademark Office has issued some patents based on 
E.S.T.'s alone, but any such patents seem likely to be weaker than 
patents based on full-length genes. . 

According to figures released by Human Genome Sciences, Incyte 
leads in the human gene patent race with 353 United States patents 
issued, followed by Human Genome Sciences (114 patents), 
SmithKline Beecham (60), the United States government (49), the 
University of California (46) and Massachusetts General Hospital in 
Boston (45). 

The biotechnology companies have yet to prove their ability to 
translate their research into revenues,much less profits. Yet these 
stocks helped drive the Nasdaq composite to an 86 percent gain .last 
year, the best performance by a major index ever in the United 
States. . 

By traditional valuation standards, the Nasdaq is extraordinarily 
expensive, leaving some analysts worried that it is overdue for a 
sharP drop. The average Nasdaq stock trades at well over 100 times 
expected 2000 earnings, and, some large Internet and computer 
stocks trade at unheard-of price-earnings multiples of 500 or more. 

Adrop in the biotech and computer highfliers could shake the. . 
broader stock market, analysts said, which has already been rattled 
by the Federal Reserve's recent increases in short-term interest rates, 

. analysts said. For the year, the Dow Jones industrial average is . 
down more than 14 percent, and the .Standard & Poor's 500 index is 
off 7.5 percent, while the Nasdaq is up 16 percent. 

Douglas Cliggott, United States equities analyst at J. P. Morgan, 
called the market "very fragile" because the stocks that are driving it 
higher are already so expensive. "We see the kinds of price-earnings 
multiples that the Nasdaq's trading at as being absolutely, positively 
unsustainable," said Mr. Cliggott, who turned cautious ip January . 

. Yesterday, broader indexes followed the Nasdaq down. After. 
spending most of the day up, the S.& P. slipped 24.47 points to 
1,359.15, a 1.8 percent drop. The Dow industrials fell 135.89 points, 
or 1.4 percent,.to 9,811.24. . 

Analysts who have dared to be bearish have been wrong for the last 
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, five years. By;on Wien, chiefUnited States investment strategist for 
Morgan Stanley Dean Witter, said the Nasdaq was very volatile and 
that investors might shrug off this decline as simply a buying 
opportunity. .. 

"We've had bad days in the Nasdaq before, and they've snapped 
right back," Mr. Wi en said. "What we have to see is whether the 
'buy the dips'mentality is broken." 

Treasuries Up Sharply 

By' BLOOMBERG NEWS 

United States government bonds registered their biggest gains in 
. almost five weeks after the Treasury Department said it would buy 
back $1 billion 'of bonps maturing from 2018 to 2021 on Thursday: 

Treasuries also got a boost when stocks erased gains and fell in 
afternoon trading, led down.by a4 percent plunge ill the Nasdaq. 

The price of the 30-yearTre'asury bond rose 1 2/32, to 1027/32. The 
bond's yield, which moves in the opposite direction from the price, 
fell to 6.09 percent from 6.16 percent. ' 
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Nas~aq Swoons After Plea 
Point Drop Is 2nd-Biggest 

By Sandra ~Sugawara and Ariana Eunjung Cha 
Washington Post Staff Writers . 

Wednesday, March 15,2000; Page EOI 


The Nasdaq composite index experienced,its second-worst point drop 
ever yesterday, triggered by a sell-off in biotechnology stocks that 
spread to other tech companies. . 

Investors already jittery about highflying biotech share prices reacted 
quickly to ajoint statement by President Clinton and British Prime 
Minister Tony Blairurging gene-mapping companies to share their' 
data with the public. 

The Nasdaq lost 200.61 points, or4.1 percent, to close at 4706.63. 
The drop, extending Monday's 2.8 percent decline, was the Nasdaq's 
largestperce.r:ttage loss in 10 weeks. The Nasdaq biotech index was 
down 12.5 percent. ., 

"I think this is a brilliant illustration of what happens when 
government policy changes suddenly," said Donald Luskin, president 
ofMetamarkets.com; an Internet-based investment adviser. !fA critical 
component for technology innovation and business innovation is 
policy stability, not just in patent rights, but also in taxes, property , 
rights, monetary policy and international trade." 

L~skin said yesterday's pronouncement caused investors to focus on 
"all the things that the gov.ernment can alter with the stroke of a pen 
that can completely make and unmake whole business models." 

The biggest losers yesterday were companies in the business of . 
sequencing and patenting genes, including Human Genome Sciences, ' 
which fell 29-3/64, to 123-33/64; Incyte Pharmaceuticals, which 
dropped 53 112, to 143 112; and Millennium Pharmaceuticals, which 
dipped 59 1/2, to 176. Shares ofCelera tumbled 40 to close at 149. 

The Standard & Poor's 500-stock index fell 1.8 percent, to 1359.15. 
The Dow Jones industrial average fell 135.89, or 1.4 percent, to ' 
9811.24. ' . 

Barry Berman, head of equity trading at Robert W. Baird & Co., a 
brokerage based in Milwaukee, said there was no panic selling. "The 
volume was not outrageous," he said. "What happened is the buyers 
stepped away." Berman said many investors are awaiting inflation . 
figures coming out later this week, as well as a Federal Reserve 
meeting on interest rates next week, .before deciding whether to get 
back into the market. 
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Berman said that because many biotech and technology companies 
don't have any earnings, it is difficult to decide how to value them. 
Statements like those today from President Clinton refocused the 
spotlight on the vulnerabilities of those kinds of stocks. 

Brian 'Belski, chief investment strategist at Georg~ K. Baum & Co., a 
Kansas City, Mo.-based brokerage, called Nasdaq's drop' a "normal 
and much-needed bull-market correction." Belski pointed out that the 
Nasdaq is still up 15.66 percent for the year, and that many of the 
stocks that dropped dramatically, such as Ciena, Network Appliance 
and QLogic, are still up over 100 percent for the year. 

Belski said that biotech stocks and other technology stocks are 
associated with the "new economy"- and that investors are still 
uncertain how to invest in them. "The year 2000 is going to be very , 
yolatile.... It's going to take a while to digest this transition," Belski 
said. But he said he expects investors to continue to shift their 
holdings into new-economy companies. 

Luskin predicted that in the next few days, investors may start 
discriminating between those firms that might be truly hurt by any 
biotech policy change and those pounded just because they had "bio" 
or related terms in their names. . 

Joe Dougherty, an analyst with Warburg Dillon Read, said that the 
broad sell-off was unwarranted. "I think investors who were new to 
the space didn't appreciate how competitive some of these areas were, 
so they just got rid of their biotech stocks instead of looking into it 
more," he said. 

Indeed, Incyte Pharmaceuticals chief executive Roy Whitfield called 
the Clinton-Blair announcement ",extremely positive" for the 
company's future. Incyte sells databases that provide some analysis of 
how genes and proteins function in the body. ' 

Much of his company's work depends on publicly available human ' 
genome information. flaving access to the data generated by Celera's 
huge gene-sequencing facility would be a great boon, Whitfield said. 

"Only Celera should be concerned about this, 'in my opinion," he said. 
"They are producing the same type of information as the public 
project. I don't.know anybody else that is doing large-scale genomics 
sequencing as opposed to analysis." 

© Copyright 2000 The Washington Post Company 
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March 15; 2000 

Biotectt, Genomics Stocks Plunge 
On Fear U.S. May Curb Data Sales 

By ROBERT LANGRETHand RALPH T. KING JR. 
,Staff Reporters of THE WALL STREET JOURNAL 

Biotechnology and genomics stocks plunged on worries that the . 
government might limit the ability of private companies to sell gene 
data, following a statement by President Clinton that raw gene i 

information should be made public. 

The big sell-off occurred after President Clinton and Britain's prime 
minister, Tony Blair, issued a joint statement saying that raw 
gene-sequence information "should be made freely available to 
scientists everywhere." But rather than representing a shift in the 
government's position, the statement simply codified a longstanding 
policy under which federally funded scientists must release gene data 
immediately after it is discovered. 

Genomic!; 
..;.. Human Genome Sciences 
- In(ytc PharmilC:cuti(uls 

,. 
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, Nevertheless, investors reacted strongly, punishing the stocks of 
'I .companies that mine gene data, apparently fearing that the 
: Clinton-Blair statement would prevent biotech entrepreneurs from' 
I developing proprietary gene-based products. . 

The rout was seen by biotech entrepreneurs and big investors as all' 
overreaction by skittish investors who in the past few months have 
driven up biotech shares to unprecedented levels because of . 
enthusiasm over recent advances in genetic science. Some in the 
industry, in fact, view the runup in biotech stocks as itself an 
exaggerated response to discoveries that may payoff only decades 
~mM~ . . 

'Any Light Breeze' 

"People have piled into these stocks and have no idea what they're 
getting into. Any light breeze'would have knocked them over," said 
Jeffrey Casdin, an investment manager at Casdin Life Sciences 

I Partners. - . ' . 

i Added William Haseltine, chief executive of Human Genome 
i Sciences Inc., whose stock dropped $29;0469, or 19%, to $123.5156 

Tuesday:. "Most people have a dim understanding of genes and a dim 
understanding of patents. When you combine the two, there is 
hopeless confusion at best." 

Dr. Haseltine said the president's statement, far from being harmful to 
the industry, actually represented an endorsement of the ability of . 
biotech companies to patent medically important uses of genes. In 

! their remarks, the two government leaders seemed to support the 

I notion of patenting certain genes, provided that -researchers make . 


. , them widely available for others to study. 
j 

Few major biotech companies were untouched, including Aj(gei·lnc., 
which dropped $5.75, or 9.9%, to $52.25 Tuesday. The mar et a so 
w~s continuing to react10 Monday's news that Chiron Corp.'s 
experimental treatment for regrowing new blood'vessels had shown 
only minimal effects in a large human test. Some, moreover, saw the 
governments' joint statement as an attempt to pressure Celera and 
other gene companies to throw open their gene databases in . 
conjunction with the federally funded Human Genome Project. But 
Francis Collins, director of the U.S. government portion of the 
international genome project, said that wasn't the case. 

"It's ugly out there;" said Stuart Weisbrod, chief investment officer for 
health-care hedge fund Merlin BioMed Group. Biotech stocks "have 
given back all of February's [gains ] across the board." 

But "nothing has changed on patent law or policy," said Q. Todd 
Dickinson, U.S. Commissioner of Patents and Trademarks.'''There is 
no reason these stocks should have gone down." . 

. 
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I Uncertainty About Profits , 
. I 

Still, the market's reaction to the president's statement reflects 
uncertainty about the long-term ability of gene hunters to make 
money from the reams ofdata they're gathering. Steven Holtzman, 

'II chief busi?-ess offic.er of Millenni~m Pharmaceuticals, a ger:e-hunting 
I company ill Cambndge, Mass., said the heart of the matter IS whether 

biotech and drug-industry innovation will be stifled if a handful of 
companies patent DNA sequences -- and keep them private-
preventing others from using.them. 

I • 

•"Millennium believes genes should only be patented if their potential 
' medical use is known," Mr. Holtzman said, "which is pretty much the 
Ipresident's position, as I see it" . . 

, Some speculated about a link between the timing of the eli,nton-Blair 
statement on genetic data and the White House's plan to include drug 
benefits in coverage of Medicare. patients. The drug industry, long 
opposed to the Medicare plan because of price-control fears; may 
have sought White House support on gene-data access, since gene 
data are critical to drug discovery, and restrictions could drive up the 
cost of research and future products, these people said. . . 

"These genomics conipani~s have a lot of power, and the drug 
companies might be reacting to it," Mr. Casdin, the investment 
manager, said. "They want to pay reasonable royalties and not get 
locked out of this game. So I suspeCt they are fanning some of the 
flames." Dr. Collins, however, described this view as "fanciful." 

The stock of Incyte, Palo Alto, Calif., was one of the hardest hit, but 
CEO Roy Whitfield said the cor,npany has sustained steep one-day 
losses several times before, and would recover. "For investors, this is 
perhaps a little too complicated a story, but ultimately they will get. 
there." 

I tVeryPositivet 
,

IMr. Whitfield called the White House statement "very positIve." . . 

II Incyte, Celera and others keep attracting subscribers from the biotech 
and drllg industries; each pay as much as $5 million to $10 million a' 
year for access to vast gene libraries. Academics are starting to sign 
up, too. . 

Incyte, Human Genome Sciences and Celera -- the last two based in 
Rockville, Md. -- say their gene databases will be indispensable to 
industry and academic researchers long after the genome is fully' 
decoded and freely available to the public, because they intend to go 

i several.steps further and identify ~pecific disease-causing genes that 
, will allow drug makers to develop new medicines." " . 

As for whether the government statement was linked to the Human 
Genome Project's negotiations with Celera and others to help speed 
the gene-sequencing effort, Dr. Collins, project director, said the 
timing was just coincidental to his recent talks with these concerns. 

Celera's president, Craig Venter, said of the government leaders' 
statement that he's "puzzl~d by their timing" and complained that 
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"they didn't have the courtesy to let us kllow they were doing·this." 
However, he added, he takes the declaration "at face value" and said it 
"doesn't change anything in our business planning." 

--.Michael Waldholz contributed to this article. 

Write to Robert Langreth at robertjangreth@wSj'.com and Ralph T. 
King Jr. at ralph.king@wsj.com 
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Clinton, Blair Urge Open Access to Gene 

Data . 

P,resident, Briton Step Into Controversy on .Code 


By Justin Gillis 
Washington Post Staff Writer . 

Wednesday, March 15,2000; Page EO 1 


Declaring open access to the human genetic code a key to medical 
· progress, President Clinton and British Prime Minister Tony Blair 
· yesterday called on private gene-research companies to make their 
raw data public. 

Stepping into the middle of a rising controversy over corporate efforts 
to create and profit from databases of human genes, Clinton and Blair 

· asked all researchers to provide "unencumbered access" to raw 
genetic information. 

"Already the Human Genorpe Project, funded by the United States 
and the United Kingdom, requires its grant recipients to make the· 
secrets that they discover publi'cly available within 24 hours," Clinton 

. said in a speech. "I urge all other nations, scientists and corporations 
to adopt this policy and honor its spirit." . 

Clinton and Blair were careful to emphasize the "important" role of 
private companies in developing medical treatments. But in an 

. already jumpy stock market where investors were looking for any 
reason to sell highflying technology stocks, their statement was seen 
as a threat to the potential profitability of gen~ companies. 

Shares of Celera Genomics Corp., a Rockville company that has 

become a lightning rod for criticism over secrecy in gene research, 

fell 22 percent in trading on the New York Stock Exchange .. Other 

companies with big gene-research portfolios dropped by large 

margins. And the frenzied sell-off oflhese shares dragged down the 

whole biotechnology sector, whose share prices had been soaring 

since late last year. . 


Whether the Clinton-Blair statement represents any real threat to the 
business plans of gene companies is another question, however. The 
leaders emphasized that they support patents for "gene-based 
inventions," the key to profitability for biotechnology companies. 
Clinton and Blair asked for no new patent laws or other changes that 
,would significantly alter the rules for biotech companies. 

Scientists in Britain arid the United States are leading a worldwide 

effort to unravel the genetic code. Since almost all human diseases 

involve genes in some way; the effort promises to jump-start the 

search for treatments for cancer and many other ailments. 
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"In my 'lifetime, we'll go from knowing almost nothing about how our 
genes work to enlisting genes in the struggle to prevent and cure 
illness," Clinton said. "This will be the scientific breakthrough of the 
century, perhaps of all time." . 

It has also become a field rife with jealousy and contentiousness. 
Celera Genomics, led by maverick gene researcher J.Craig Venter, 
has put together the world's largest gene-sequencing laboratory and 
appears on track to beat the government-run Human Genome Project 
in publishing the first highly accurate version of the human genetic 
code, probably by this fall. 

The competition between public and private researchers has set off 
jockeying over scientific credit and over policies regarding data . 
access. Celera is 'keeping its data secret for the moment, sharing it . 
only with big drug companies that have paid millions for early access. 

But it is also the only major gene-research company that has promised 
any degree of public access, saying it will make the full genetic code 
available for free later this year. Paradoxically, that has made the 
company a target of criticism by academic scientists who say it is not. 
releasing information fast enough. . 

Other companies, notably Human Genome Sciences Inc. of Rockville 
and Incyte Pharmaceuticals Inc. of Palo Alto, Calif., have built large 
databases of human genes, and, except for infQrmation filed in patent 

. applications, they have made almost nothing public and have no plans 
to do so. '.' 

Government scientists and Celer~ executives have talked' privately in 
recent months about combining their research programs, but those 
talks fell apart last week amid mutual recriminations. 

Francis Collins, director of the National Human Genome Research 
Institute, and Neal Lane; the president's science adviser, emphasized 
in a White House briefing yesterday' that the timing of the new 
statement had nothing to do with last week's brouhaha. They said it 
had been in the works for months and was not an effort to pressure 
Celera into adeal. 

"I want to make it absolutely clear that this statement has nothing to 

do with any ongoing discussions between the public and the private 

sector," Lane said. . 


Executives at Celera aJ,1d other companies said yesterday that they , 
have no argument with the Blair-Clinton statement Venter noted that 
he plans to. do what the leaders want--make data public for free--in a 
matter of months. He plans no changes in the interim . 

. Without question, competition from Celera has caused the Human 
Genome Project to speed up its efforts. If the first accurate gene maps 
do become public this year, that will be five years ahead of the 
original timetable set by government scientists .. 

"Their biggest complaint is we're notreleasing our data to them fast 

enough," Venter said. "I have trouble taking that argument seriously. 
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You can get the dat~ daily over five years, or 'you can get it all atonce . 
four years early." . 
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Pl.lblicHealth Service DEPARTMENT Of HEALTH &. HUMAN SERVICES 

National Institutes of Health 
Bethesda, Maryland 20892 

The Honorable Q. Todd Dickinson 
Assistant Secretary ofCommerce and 
Conunissioner of Patents and Trademarks 

U.S. Patent and Trademark Office 
2121 Crystal Drive 
Crystal Park 2, Suite 906 
Arlington, Virginia 22202 

Dear Commissioner Dickinson: 

It was a pleasure meeting with you and your staff. We very much appreciated the opportunity to ' 
review the Revised Written Description and Revised Utility Guidelines and to further discuss 
with you the impact of PTO policies on the patenting of genes and geoe fragments. 

First, we were gratified to learn that the PTO has decided to make, in the words ofIvfr.Doll, a 
"180 degree tum" with respect to what constitutes an acceptable utility for patent purposes. One 
of our primary concerns about the published proposed guidelines has been the extent to which 
they will open the door to patenting genes and gene fragments of undisclosed (or only partially 
disclosed) biological function. We therefore applaud the PTO for acknowledging that general 
utilities for polynucleotides of undefined biological.function are not sufficient. 

In addition, we strongly support the three-pronged test for utility proposed by PTO, which 
requires a claimed invention to possess a specific, substantial, and credible utility. We believe 
that consistent application ofthis test will provide a sound framework for discriminating between 
those genes and gene fragments that confer specific benefit in a currently available form and 
those that are useful merely as an object of further research. . 

While we are pleased with the PTO's new stance on the utility ofpolynucleotides for which only 
generic utilities are asserted, weare very concerned with the PTO's apparent willingness to grant 
claims to polynucleotides for which a theoretical function ofthe encoded protein serves as the 
sole basis for the asserted utility.. For example, as we noted in our recent meeting, a bald 
assertion that aclaimed polynucleotide sequence is useful as a Icinase~ based solely on its 
homology to known kinases, is no less of a generic assertion ofutility than the claim that the 
pol~ucleotide is useful for forensic studies or as a chromosome marker. The same argwnent 
would apply to many other gene families such as membrane-associated proteins, helicases. zinc 
fmgers;traffic A'fPases, etc. We therefore urge PTO to make clear in the Revised Utility 
Guidelines that a claim to a polynucleotide sequence supported solely by a theoretical 
characterization of the encoded protein is unlikely.to possess specific utility. 
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Finally, we remain concerned 'that the PTO's apparent intention to allow "comprising claims" for 
partial gene sequences lacking any known biological function fails to satisfy the written ' 
description requirement and will result in the granting of patents of overly broad scope, 

These concerns are addressed. in further detail by Dr, Jack Spiegel in an enclosed letter .. In 

closing. we found our recent discussions with the PTO useful toward Wlderstanding oUr 

respective missions and we look forward to further joint efforts to clarify the perceived 

ambiguities in the proposed Revised Written Description and Revised Utility Guidelines. 


, 

kV~ 
Harold Vannus, M.D. 
Director 
NatioDal Institutes ofHealth 

" 

Francis Collins. M.D. 
Director 
National Human Genome Research Institute 

Enclosure 
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Public Healt" ServiceDEPARTMENT OF HEALTH &: HUMAN SERVICES 
National Institute, ofHealth 

Office of Technology Transfer 
National Institutes of Health 
6011 Executive Boulevard 

December 21, 1999 Rockville, MD 20852 

Q, Todd Dickinson 

Assistant Secretary ofCommerce and 


Commissioner of Patents and Trademarks . 

U.S. Patent and Trademark Office 


.2121 Crystal Drive 

Crystal Park 2, Suite 906 

Arlington, Virginia 22202 

Dear Commissioner Dickinson: 

I wish to extend my appreciatio&-for your visit to the National Institutes of Health 

(NIH) to review the proposed Revised Wrinen Description and Revised Utility 

Guidelines. The comments that follow provide a brief technical analysis regarding 

specific aspects of the .proposed Revised Utility and Written Description Guidelines for 

the purpose of expanding upon certain concerns and conunents discussed generally in 

the accompanying communication. As you know, our primary concern is that patentS of 

broad scope for genes and gene fragments of undisclosed biological function may 

hinder, rather than promote,. beneficial advancements in the important area of medical 

genetics and health policy. 


As indicated in the accompanying letter, we strongly' support the three-pronged test for 

utility proposed in the Revised Utility Guidelines; The NIH urges that this' guideline 

requiring that a claimed invention possess a specific, substantial, and credible utility be 


. applied in all cases, including situations where the invention is deemed to possess a 
1/ well~established utility.JJ . 

The proposed Revised Utility Guidelines acknowledge a category of utility that is not 

aff1I1l1atively asserted in the patent application but, nonetheless, is defined as a "well 

established" utility. Logic dictates that "well established" utilities must also satisfy the 


. requirements to be specific, substantial, and credible. Toward this end,a Patent and 
Trademark Office (PTO) rejection aUeging failure to assert a specific and substantial 
utility may be rebutted by evidence that the claimed mvention possesses a specific and 
substantial utility that was "well established" at the time offiling. Consequently, the 
record would be clear as to the identity and nature of this alleged .. well established JJ 

utility . 

However, the PTO may rely upon a "well established" utility under two additional sets 

of circumstances. One circumstance arises when the PTO itself deems a claimed . 

invention posses.ses a "well established" utility absent any assertion by applicant of a 

specific a~d substantial utility. The other circumstance arises when applic::}.nt asserts 
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utilities deemed neither specific nor substantial, but the PTO envisages the existence of 
an undisclosed" well established" utility, Unlike the situation where the PTO 
challenges applicant to identify and justify a "well established" utility, the proposed 
Revised Guidelines do not require the PTO address on the official record the identity or 
considerations underlying the specificity and substantiality of any "well established" 
utili~ies it accepts de novo, 

An mcomplete and ambiguous official record arising from silent acceptance of a "well 
established" utility is an unnecessary burden on patents in a complex art already over- , 
burdened With controversial issues. Where a "well established" utility is relied upon 
to satisfy the utility requirement, the record should be complete and clear regardless 
who makes the assertion. Therefore, we strongly encourage the PTO to resolve thls 
simple, but potentiallyserious. oversight in the Revised Guidelines by requiring' 
complete disclosure supporting allegations or conclusions 'of "well established" utility 
by either the applicant or the Patent Examiner.' ' -
The Nlll has also followed with interest the development of the new Revised 
Guidelines on Written Description. Similar to our concerns regarding utility, the NIH 
believes there may be potentially serious adverse consequences to the public health and 
biotechnology research communities in granting patent claims of broad scope on certain 
gene and partial gene sequences. From the patentabililty perspective, these concerns 
involve issues of written description and enablement. As conununicated by the Nll:I 
and many other respondents, the original proposed Written Description Guidelines 
raised significant patentability issues in this area when disclosed nucleic acid sequences 
are claimed using open-ended transitional claim language, such as "comprising." 

While the newly proposed Revised Written Description Guidelines address some 
aspects of this issue, the relationship of claim transition language to the scope and 
,	written description of nucleic acid sequences still requires clarification in order to 
adequately address the concerns of the NnL For example, an anonymous nucleic acid 
sequence claimed'with open language may be interpreted to also encompass any full- ' 
length gene containing the claimed subsequence. The concerns of the Nlli regarding 
the potential chilling consequences such an interpretation may have on research and 
development of genomic products for the public health has been documented in our 

, previous communications. 

The Court of Appeals for the Federal Circuit (CAFe) has consistently instructed that 
nucleic acid sequences be treated under the patent ~tafutes similarly to other chemical 
compounds. Consequently, the disclosed stnIctural formula (sequence) of a nucleic 
acid should not be altered in indiscriminate and incalculable ways through choice of 
transition claim language. By,contrast, it is well accepted that open transition phrases, 
such as "comprising" may broaden the scope of a composition claim by permitting 

,unreciced subject matter to be iu ~wbinatjQll with the expressly recited subject matter 
(Le., chemical or nucleic acid formula), ' , 

2 
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The newly proposed Revised Written Description Guidelines appear to address this 

issue by providing endnote definitions for transition terms consistent with general . ' 

chemical patent practice. , Universal application of these definitions to nucleic acid and 

protein sequence claims would be consistent with the recurrent instnlctions from the " 

CAFe noted above. This would be consistent also with ,the Revised Guideline's stated 

goal that II [t]ransition phrases should be given the same treatment in all cases/', Indeed, 

adoption of such traditional chemical practice ,usage and meaning for transition phrases 

in nucleic acid claims would go a long waytowardameHorating the concerns of, the 

NIH in this area. " ' 


However, the Revised Written Description Guidelines respond to various comments' 

regarding EST issues in a manner that appears to undermine a clear and consistent 

resolution ,of this important consideration. It appears from the' responses to comments 

that the revised guidelines again adopt an interpretation of open "comprising" 

transition lariguage that would p&Rl'tit holders of patents to anonymous sequence 

fragments to assert domination Over later discovered full-length genes. Such 

domination may encumber' and hinder the development' of later discovered genetic 

information of Significant medical consequence. Additionally ,recently issued patents 

clai..m.ing partial DNA sequences merely add to this ambiguity, and belie the tone of our 

discussions, to overcome the NIH concerns with these issues' 


, The NID found our recent discussions with the PTO useful toward understanding our 
respective ,missions. It appears the PTO wishes to establish guidelines to address and 
satisfy NIH and industry concerns relatedto patenting of genes and gene fragments. 

,This common goal may be advanced significantly by eliminating or amending responses 
to conunents that confuse the clear meaning of the endnote definitions for transition 
tenns. Residual ambiguity regarding this issue should be removed by clear statements 
from the PTO in the final guidelines confuming the consistent application of chemical 
practice deflnitions of transition terms, consistent with the endnotes, to claims reciting 
nucle,ic acid and protein sequences. As enumerated in the accompanying letter, the 
NIH remains open and ready to engage in further constructive discussions toward 
clarifying the perceived ambiguities in the proposed Revised 'Utility and Revised' 
Written Description Guidelines. , 

Jack Spiegel, Ph.D. 
, , D'irector, Division of ' 
'Technology Development & Transfer 
Office of Technology Transfer 
National Institutes of Health 
(301) 496-7056 X289 
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. JOINT STATEMENT TO ENSURE THAT .. 
DISCOVERIES FROM THE HUMAN GENOME 
ARE USED TO ADV ANCE HUMAN HEALTH· 

. In the last decade of the twentieth century, ~cientistsJrom around the world initiated one 
of the most significant scientific projects ofall time: to determine the DNA sequence ofthe 
entire human genome, the human genetic blueprint. . Progressing ahead of schedule, human 
genome research is rapidly advancing our understanding of the causes of human disease and will 
serve as the foundation for t;levelopment ofa new generation of effective treatments, preventions, 
and cures.' . . 

To realize the full promise of this research, raw fundament~ldata on the human genome, 
including the human DNA sequence and its variations, should be made freely available to 
scientists everywhere. Unencumbered access to this information will promote discoveries that 
will reduce the burden of disease, improve health around. the world, and enhance the quality of 
life for all humankind. Intellectual property protection for gene-based inventions also will play 
an important role in stimulating the development of important new health care products. 

We applaud the decision by scientists working on the Human Genome Project to release 
raw fundamental information about the hurrian DNA sequence and its variants rapidly into the 
public domain, and we commend other scientists around the world.to adopt this POlicy: 

, • ,; .... ,' ~. I , 
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DEPARTMENT OF HEALTH &. HUMA~ES~": Public Health servibe 
I 

The Honorable Q. Todd Dickinson 
Assistant Secretary ofCommerce and 

Commissioner of Patents and Trademarks 
U.S. Patent and Trademark Office 
2121 Crystal Drive 
Crystal Park 2, Suite 906 
Arlington, Virginia 22202 

Dear Commissioner Dickinson: 

i 
National Institutes bf Health 
Bethesda, Maryland , 20892 

/,1 . 
_L&1/~ - . 
__~ a~~'(L!LL<f~l~~ 

-l~~-:±i~.._--'. 

__~G~_ tr _,_____ 

It was a pleasure meeting with you and your st~-~ ~ . ~ 
review the Revised Written Description and R~ /,/1A'Jo... - 6'~..' ~~- ~ 
with you the impact of PTO policies on the pal~-1I~ ~. - _-//1.1- ! 

. * i 
I 

First, we were gratified to learn that the PTO h 
"180 degree turn" with respect to what constit1.---------~-:__7--__;; -,---,-1--

of our primary concerns about the published pI ~--""-ff7~.-~.-.. 
they will open the door to patenting genes and -- --~-- ! 

disclosed) biological function. We therefore a; 
utilities for polynucleotides ofundefined biolo'---------- .- . j ..~ 

In addition, we strongly support the three-pron 
requires a claimed invention to possess a speci--------------------.;----
that consistent application of this test will pfO'~ 
those genes and gene fragments that confer spt----------------...-.-jf----

those that are useful merely as an object of fu:r1_______ 

While we are pleased with the PTO's new stan _ 
generic utilities are asserted, we are very concerned with the PTO's apparent willingness to grruit 
claims to polynucleotides for which a theoretical function of the encoded protein serves as the I 
sole basis for the asserted utility. For example, as we noted in our recent meeting, a bald 
assertion that a claimed polynucleotide sequence is useful as a kinase, based solely on its 
homology to known kinases, IS no less ofa generic assertion of utility than the claim that the 
polynucleotide is useful for forensic studies or as a chromosome marker. The same argument i 

would apply to many other gene families such as membrane-associated proteins, helicases, zinc; 
fingers, traffic ATPases, etc. We therefore urge PTO to make clear in the Revised Utility 
Guidelines that a claim to a polynucleotide sequence supported solely by a theoretical 
characterization of the encoded protein is unlikely to possess specific utility. 

I 
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CLINTON LIBRARY 
PHOTOCOPY 
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IiThe Honorable Q. Todd'Dickinson 
I;Assistant Secretary of Commerce and 
I: 
I'Commissioner of Patents and Trademarks i: 

U.S.Pat~nt and Trademark Office 
I2121 Crystal Drive I'

Crystal Park 2, Suite 906 I 

Arlington, Virginia 22202 I: 
I 

Dear Commissioner Dickinson: , 

It was a pleasure meeting with you and your staff. We very much appreciat~d the opportunity lo 
review the Revised Written Description and Revised Utility Guidelines and to further discuss' 
with you the impact of PTO policies on the patenting of genes and gene fragments. 

First, we were gratified to learn that the PTO has decided to make, in the words ofMr'. Doll, a 1, 

11180 degree turnll with respect to what constitutes an acceptable utility for patent purposes. Oile 
ofour primary concerns about the published proposed guidelines has been the extent to whichl 
they will open the door to patenting genes and gene fragments of undisclosed (or only partiallf 
disclosed) biological function. We therefore applaud the PTO for acknowledging that general! 
utilities for polynucleotides of undefined biological function are not sufficient. ' I, 

In addition, we strongly support the three':'pronged test for utility proposed by PTO, which 
requires a claimed invention to possess a specific, substantial, and credible utility. We be1iev~ 
that consistent application of this test will provide a sound framework'for discriminating between 

, those genes and gene fragments that confer specific benefit in a currently available form and :' 
those that are useful merely as an object offurther research. ' I 

, I 
While we are pleased with the PTO's new stance on the utility of polynucleotides for which ohly 
generic utilities are asserted, we are.very concerned with the PTO's apparent willingness to gtJmt 
claims to polynucleotides for which a theoretical function of the encoded protein serves as the; 
sole basis for the asserted utility. For example, as we noted in our recent meeting, a bald :: 
assertion that a claimed polynucleotide sequence is useful as a kinase, based solely on its j'. 

homology to known kinases, is no less ofa generic assertion of utility than the claim that the I: 
polynucleotide is useful for forensic studies or as a chromosome marker. The same argument: 

" j

would apply to many other gene families such as membrane-associated proteins, helicases, zi~c 
fingers, traffic ATPases, etc. We therefore urge PTO to make clear in the Revised Utility r 
Guidelines that a claim to a polynucleotide sequence supported solely by a theoreticaJ t· 

characterization of the encoded protein is unlikely to possess specific utility. 
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Finally, we remain concerned that the PTO's apparent intention to allow "comprising claims" for 
partial gene sequences lacking any known biological function fails to satisfy the written ! 
description requirement and will result in the granting of patents ofoverly broad scope. 

These concerns are addressed in further detail by Dr. Jack Spiegel in an enclosed l~tter. In 
closing, we found our recent discussions with the PTO useful toward understanding our 
respective missions and we look forward to further joint efforts to clarify the perceived 
ambiguities in the proposed Revised Written Description and Revised Utility Guidelines. 

" I. 

~v~ 
Harold Varmus, M.D. 
Director 
National Institutes of Health 

Francis Collins, M.D. 
Director 
National Human Genome Research Institute 

Enclosure 
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National Institutes of Health 

Office of Technology Transfer 
National Institutes lof Health 
6011 Executive Boulevard December 21, 1999 
Rockville, MD 20852 

I 

Q. Todd Dickinson 

Assistant Secretary of Commerce and I' 


i' 
Commissioner of Patents and Trademarks i. 

U. S. Patent and Trademark Office I: 
2121 Crystal Drive 
Crystal Park 2, Suite 906 
Arlington, Virginia 22202 

Dear Commissioner Dickinson: 

I wish to extend my appreciation for your visit to the National Institutes ofHealth 
(NIH) to review the proposed Revised Written Description and Revised Utility 
Guidelines. The comments that follow provide a brief technical analysis regarding 
specific aspects of the proposed Revised Utility and Written Description Guidelines for; 
the purpose of expanding upon certain concerns and comments discussed generally in 
the accompanying communication. As you know, our primary concern is that patents of l 

broad scope for genes and gene fragments of undisclosed biological function may . 
hinder, rather than promote, beneficial advancements in the important area of medical i 

genetics and health policy. 
j 
f 

As indicated in the accompanying letter, we strongly support the three-pronged test for ; 
utility proposed in the Revised Utility Guidelines. The NIH urges that this guideline I 

requiring that a claimed invention possess a specific, substantial, and credible utility be : 
applied in all cases, including situations where the invention is deemed to possess a i 
"well-established" utility. ' 

The proposed Revised Utility Guidelines acknowledge a category of utility that is not I 

affrrmatively asserted in the patent application but, nonetheless, is defmed as a "well I 
established" utility. Logic dictates that "well established'! utilities must also satisfy the: 
requirements to be specific, substantial, and credible. Toward this end, a Patent and 
Trademark Office (PTO) rejection alleging failure to assert a specific and substantial 
utility may be rebutted by evidence that the claimed invention possesses a specific and 
substantial utility that was "well established" at the time offlling. Consequently, the 
record would be clear as to the identity and nature of this alleged "well established" 
utility. 

However, the PTO may rely upon a "well established" utility under two additional sets' 
of circumstances.' One circumstance arises when the PTO itself deems a claimed : 
invention possesses a "well established" utility absent any assertion by applicant of a 
specific and substantial utility. The other circumstance arises when applicant asserts 

I 

I' 



utilities deemed neither specific nor substantial, but the PTO envisages the existence of i: 
an undisclosed "well established" utility. Unlike the situation where the PTO I: 
challenges applicant to identify and justify a "well established" utility, the proposed 
Revised Guidelines do not require the PTO address on the official record the identity or 
considerations underlying the specificity and' substantiality of any "well established" 
utilities it accepts de novo. 

An incomplete and ambiguous official record arising from silent acceptance of a U well 
established" utility is an unnecessary burden on patents in a complex art already over
burdened with controversial issues. Where a "well established" utility is relied upon 

rto satisfy the utility requirement, the record should be complete and clear regardless 
who makes the assertion. Therefore, we strongly encourage the PTO to resolve this 
simple, but potentially serious, oversight in the'Revise4 Guidelines by requiring 
complete disclosure supporting allegations or conclusions of "well established" u'tility 
by either the applicant or the Patent Examiner. 

The NIH has also followed with interest the development of the new Revised 

Guidelines on Written Description. Similar to our concerns regarding utility, the NIH i: 


I'believes there may be potentially serious adverse consequences to the public health and 
biotechnology research ·communities in granting patent claims of broad scope on certain \,' 
gene and partial gene sequences. From the patentabililty perspective, these concerns 
involve issues of written description and enablement. As communicated by the NIH r 
and many other respondents, the original proposed Written Description Guidelin~s 1 
raised significant patentability issues in this area when disclosed nucleic acid sequences I" 

are claimed using open-ended transitional claim language, such as "comprising." 

While the newly proposed Revised Written Description Guidelines address some 
aspects of this issue, the relationship of claim transition language to the scope and I'
written description of nucleic acid sequences still requires clarification in order to I 
adequately address the concerns of the NIH. For example, an anonymous nucleic acid r 
sequence claimed with open language may be interpreted to also encompass any full l' 

length gene containing the claimed subsequence. The concerns of the NIH regarding 
the potential chilling consequences such an interpretation may have on research and 1 

development of genomic products for the public health has been documented in our I 
previous communications . I, 

i 
The Court of Appeals for the Federal Circuit (CAFC) has consistently instructed that I. 

nucleic acid sequences be treated under the patent statutes similarly to other chemical I'
compounds. Consequently, the disclosed structural formula (sequence) of a nucleic " I 

t 

acid should not be altered in indiscriminate and incalculable ways through choice.of I. 
transition claim language. By contrast, it is well accepted that open transition phrases, I 
such as "comprising" may broaden the scope of a composition claim by permitting i~ 

tunrecited subject matter to be in combination with t4e expressly recited subject matter 
(Le., chemical or nucleic acid formula). I 

I2 
I' 
I· 
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The newly proposed Revised Written Description Guidelines appear to address this 
issue by providing endnote definitions for transition terms consistent with general 
chemical patent practice. Universal application of these definitions to nucleic acid and i 

protein sequence claims would be consistent with the recurrent instructions from the 
CAFC noted above. This would be consistent also with the. Revised Guideline's stated ! 

goal that" [t]ransition phrases should be given the same treatment in all cases." Indeed, 1 

adoption of such traditional chemical practice usage and meaning for transitiofl phrases 
in nucleic acid claims would go a long way toward ameliorating the concerns of the 
NIH in this area. 

However, the Revised Written Description Guidelines respond to various comments 
regarding EST issues in a manner that appears to undermine a clear and consistent 
resolution of this important consideration. It appears from the responses to comments 
that the revised guidelines again adopt an interpretation of open .. comprising" . 
transition language that would penmt holders of patents to anonymous .sequence' 
fragments to assert domination over later discovered full-length genes. Such 
domination may encumber and hinder the development of later discovered genetic 
information of significant medical consequence. Additionally, recently issued patents 
claiming partial DNA sequences merely add to this ambiguity, and belie the tone of our' 
discussions to overcome the NIH concerns with these issues ; 

The NIH found our recent discussions with the PTO useful toward understanding our 
respective missions. It appears the PTO wishes to establish guidelines to address and 
satisfy NIH and industry concerns related to patenting of genes and gene fragments. 
This common goal may be advanced significantly by eliminating or amending responses: 
to comments that confuse the clear meaning of the endnote definitions for transition 
terms. Residual ambiguity regarding this issue should be removed by clear statements 
from the PTO in the final guidelines confirming the consistent application of chemical 
practice defmitions of transition terms, consistent with the endnotes, to claims reciting 
nucleic acid and protein sequences. As enumerated in the accompanying letter, .the 
NIH remains open and ready to engage in further constructive discussions toward 
clarifying the perceived ambiguities in the proposed Revised Utility and Revised 
Written Description Guidelines. 

Jack Spiegel, Ph.D. 

Director, Division of 

Technology Development & Transfer 

Office of Technology Transfer ; 


INational Institutes of Health L 
(301) 496-7056 X289 , I 

I 
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71440 Federal Register/Vol. 64, No. 244/Tuesday, December 21, 1999/Notices 

USPQ2d 1016, 1021 (Fed. Cir. 1991)("A gene 
is a chemical compound, albeit a complex . 
one, and it is well established in our law that 
conception of a chemical compound requires' 
that the inventor be able to define it so as to 
distinguish it from other materials, and to 
describe how to obtain it. Conception does 
not occur unless one has a mental picture of 
the structure of the chemical. or is able to 
define it by its method of preparation, its 
physical or chemical properties, or whatever 
characteristics sufficiently distinguish it. It is 
not sufficient to define it solely by its 
principal biological property, e.g., encoding 
human erythropoietin, because an alleged 
conception having no more specificity than 
that is simply a wish to know the identity of 
any material with that biological property. 
We hold that when an inventor is unable to 
envision the detailed constitution of a gene 
so as to distinguish it from other materials, 
as well as a method for obtaining it, 
conception has not been achieved until 
reduction to practice has occurred, i.e.. until 
after the gene has been isolated. ")(citations 
omitted). In such instances the alleged 
conception fails not merely because the field 
is unpredictable or because of the general 
uncertainty surrounding experimental 
sciences, but because the conception is 
incomplete due to factual uncertainty that 
undermines the specificity of the inventor's 
idea of the invention. Burroughs Wellcome 
Co. v. Barr Laboratories Inc., 40 F.3d 1223, 
1229,32 USPQ2d 1915, 1920 (Fed. Cir. 
1994). Reduction to practice in effect 
provides the only evidence to corroborate 
conception (and therefore possession) of the 
invention. Id. 

49. See Eli Lilly, 119 F.3d at 1568, 43 
USPQ2d at 1406. 

50. See, e.g., Eli Lilly. 
51. For example, in the genetics arts, it is 

unnecessary for an applicant to provide 
enough different species that the disclosure 
will permit one of skill to determine the 
nucleic acid or amino acid sequence of 
another species from the application alone. 
The stochastic nature of gene evolution 
would make such a predictability nearly 
impossible. Thus, the Federal Circuit could 
not have intended that representative number 
requires predictability of sequences. 

52. See Wertheim, 541 F.2d at 263,191 
USPQ at 97 ("[T]he PTO has the initial 
burden of presenting evidence or reasons 
why persons skilled in the art would not 
recognize in the disclosure a description of 
the invention defined by the claims. "). See 
also MPEP § 2163.05. 

53. See MPEP §§ 714.02 and 2163.06 
("Applicant should' •• specifically point 
out the support for any amendments made to 
the disclosure. "). 

54. See, e.g., In re Wright, 866 F.2d 422, 
425,9 USPQ2d 1649, 1651 (Fed. Cir. 
1989)(Original specification for method of 
forming images using photosensitive 
microcapsules which describes removal of 
microcapsules from surface and warns that 
capsules not be disturbed prior to formation 
of image, unequivocally teaches absence of 
permanently fixed microcapsules and 
supports amended language of claims 
requiring that microcapsules be "not 
permanently fixed" to underlying surface, 

and therefore meets description requirement 
of 35 U.S.C. 112.). 

55. See, e.g., In re Robins, 429 F.2d 452, 
456-57,166 USPQ 552, 555 (CCPA 1970) 
("[Wlhere no explicit description of a generic 
invention is to be found in the specification 
• • * mention of representative compounds 
may provide an implicit description upon 
which to base generic claim language. "); In 
re Smith, 458 F.2d 1389, .1395,173 USPQ 
679,683 (CCPA 1972)(a subgenus is not 
necessarily implicitly described by a genus 
encompassing it and a species upon which it 
reads). 

56. See, e.g., In re Robertson, 169 F.3d 743. 
745,49 USPQ2d 1949, 1950-51 (Fed. Cir. 
1999j("To establish inherency, the extrinsic 
evidence 'must make clear that the missing 
descriptive matter is necessarily present in 
the thing described in the reference, and that 
it would be so recognized by persons of 
ordinary skill. Inherency, however, may not 
be established by probabilities or 
possibilities. The mere fact that a certain 
thing may result from a given set of 
circumstances is not sufficient.' ") (citations 
omitted). 

57. When an explicit limitation in a claim 
"is not present in the written description 
whose benefit is sought it must be shown that 
a person of ordinary skill would have 
understood, at the time the patent 
application was filed, that the description 
requires that limitation." Hyatt v. Boone, 146 
F.3d 1348,1353.47 USPQ2d 1128,1131 
(Fed. Cir. 1998). 

58. See, e.g., Johnson Worldwide 
Associates Inc. v. Zebco Corp., 175 F.3d at 
993,50 USPQ2d at 1613; Gentry Gallery, Inc. 
v. Berkline Corp., 134 F.3d at 1479, 45 
USPQ2d at 1503; Tronzo v. Biomet, Inc., 156 
F.3d at 1159, 47 USPQ2d at 1833; and Reif/in 
v. Microsoft Corp., 48 USPQ2d at 1277. 

59. See, e.g., In re Manocchi, 439 F.2d 220, 
224,169 USPQ 367,370 (CCPA 1971). 

60. Wertheim, 541 F.2d at 262, 191 USPQ 
at 96. 

61. See In re Rasmussen, 650 F.2d at 1214, 
211 USPQ at 326. 

62. See In re Alton, 76 F.3d 1168, 1176, 37 
USPQ2d 1578, 1584 (Fed. Cir. 1996). 

Dated: December 16, 1999. 
Q. Todd Dickinson, . 
Assistant Secretary ofCommerce and 
Commissioner ofPatents and Trademarks. 
[FR Doc. 99-33053 Filed 12-20--99; 8:45 am] 
BILLING CODE 3510-16-1' 

DEPARTMENT OF COMMERCE 

Patent and Trademark Office 

[Docket No. 991027289-9289-01] 

RIN 06S1-AB09 

Revised Utility Examination 
Guidelines; Request for Comments 


AGENCY: Patent and Trademark Office. 

Commerce. 

ACTION: Notice and request for public 

comments. 


i 
SUMMARY: The Patent and Trademark 
Office (PTO) requests comments from 
any interested member of the public on 
the following Revised Utility 
Examination Guidelines. The PTO is 
publishing a revised version of i 
guidelines to be used by Office : 
personnel in their review of patent 
applications for compliance witli the 
utility requirement based on comments 
received in response to the Request for 
Comments on Interim Guidelines for 
Examination of Patent Applicatidns. 
Under the 35 U.S.C. 112,1Jl 1 "Wtitten 
Description" Requirement; Exten:sion of 
Comment Period and Notice of Hearing. 
63 FR 50887 (September 23,1998). 

. These Revised Utility Guidelines will be 
used by PTO personnel in their r~view 
of patent applications for compliance 
with the "utility" requirement of 35 
U.S.C. 101. This revision supersedes the 
Utility Examination Guidelines t)lat 
were published at 60 FR 36263 (1995) 
and at 1177 O.G. 146 (1995). I 
DATES: Written comments on theL 
Revised Utility Examination Gui~elines 
will be accepted by the PTO until March 
22,2000. 
ADDRESSES: Written comments should 
be addressed to Box 8, Commissioner of 
Patents and Tra~emarks, Washidgton, 
DC 20231, marked to the attention of 
Mark Nagumo, or to Box Comments, 
Assistant Commissioner for Patents, 
Washington. DC 20231, marked to the 
attention of Linda S. Therkorn. i 
Alternatively, comments may be) 
submitted to Mark Nagumo via f?csimile 
at (703) 305-9373 or by electronic mail 
addressed to 
"mark.nagumo@uspto.gov"; or t9 Linda 
Therkorn via facsimile at (703} 305
8825 or by electronic mail addre~sed to 
"linda.therkorn@uspto.gov." I 
FOR FURTHER INFORMATION CONTACT: 
Mark Nagumo by telephone at (703) 
305-8666, by facsimile at (703) 305
9373, by electronic mail ; 
"mark.nagumo@uspto.gov." or b'y mail 
marked to his attention addressed to the 
Commissioner of Patents and 
Trademarks. Box 8, Washington! DC 
20231; or Linda Therkorn by telephone 
at (703) 305-9323, by facsimile ~t (703) 
305-8825, by electronic mail at i:linda. 
therkorn@uspto.gov," or by mail marked 
to her attention addressed to Box 
Comments, Assistant Commissi6ner of 
Patents and Trademarks, Washington, 
DC 20231. I 

SUPPLEMENTARY INFORMATION: The PTO 
requests comments from any int~rested 
member of the public on the following 
Revised Utility Examination Guidelines. 
As ofthe publication date ofthi~ notice, 
this revision will be used by PTO 
personnel in their review of patynt 

mailto:therkorn@uspto.gov
mailto:mark.nagumo@uspto.gov
mailto:linda.therkorn@uspto.gov
mailto:mark.nagumo@uspto.gov
http:1348,1353.47
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applications for compliance with the 
"utility" requirement of 35 U.s.c. 101. 
Because this revision governs internal 
practices, it is exempt from notice and 
comment rulemaking under 5 U.S.C. 
553(b)(A). 

Written comments should include the 
following information: (1) Name and 
affiliation of the individual responding. 
and (2) an indication of whether the 
comments offered represent views of the 
respondent's organization or are 
respondent's personal views. 

Parties presenting written comments 
are requested. where possible. to 
provide their comments in machine
readable format in addition to a paper 
copy. Such submissions may be 
provided by electronic mail messages 
sent over the Internet, or on a 3.5" 
floppy disk formatted for use in a 
Macintosh, Windows, Windows for 
Workgroups. Windows 95, Windows 98, 
Windows NT, or MS-DOS based 
computer. 

Written comments will be available 
for public inspection on or about April 
19, 2000. in Suite 918, Crystal Park 2, 
2121 Crystal Drive, Arlington, Virginia. 
In addition, comments provided in 
machine readable format will be 
available through the PTO's Website at 
hUp:// www. uspto.gov. 

I. Discussion of Public Comments 
Comments received by the Office in 

response to the request for public 
comment on the Interim Written 
Description Guidelines regarding the 
patentability of expressed sequence tags 
(ESTs) suggested the need for revision 
or clarification ofthe final Utility 
Examination Guidelines as published at 
60 FR 36263 (1995) and 1177 O.G. 146 
(1995). All comments have been 
carefully considered. Many comments 
stated that sufficient patentable utility 
has not been shown when the sole 
disclosed use of an EST is to identify 
other nucleic acids whose utility was 
not known, and the function of the 
corresponding gene is not known. 
Moreover, several comments opined 
that ESTs are genomic research tools 
that should be available for 
unencumbered research to advance the 
public good. One comment stated that 
asserted utilities for ESTs, such as 
mapping the genome or tissue typing, 
would probably not satisfy the 
requirements of 35 U.S.C. 101 if the 
length of the attached DNA sequence 
were greatly extended. Other comments 
stated that the disclosure of a DNA 
sequence alone is insufficient to enable 
scientists to use ESTs for mapping or 
tissue typing. Some comments 
suggested that PTO examination 
procedures would result in granting 

patents based on nonspecific and 
nonsubstantial utilities, contrary to 
established case law. See Brenner v. 
Manson, 383 U.S. 519,534-35, 148 
USPQ 689,695 (1966) (requiring 
disclosure of "specific utility," and of 
"substantial utility," "where specific 
benefit exists in currently available 
form"); accord, rn re Ziegler, 992 F.2d 
1197.1201,26 USPQ2d 1600, 1603 
(Fed. Cir. 1996) (requiring that a specific 
and substantial or practical utility for 
the invention be disclosed as a 
condition of meeting the practical utility 
requirement of § 101). Consequently, a 
number of changes have been made to 
the Utility Examination Guidelines to 
clarify the position of the Patent and 
Trademark Office. Updated training 
material will be developed in the 
examination corps to address 
technology-specific issues. 

II. Guidelines for Examination of 
Applications for Compliance With the 
Utility Requirement 

A. Introduction 

The following guidelines establish the 
policies and procedures to be followed 
by Office personnel in the evaluation of 
any patent application for compliance 
with the utility requirements of 35 
U.S.C. 101 and 112. These guidelines 
have been promulgated to assist Office 
personnel in their review of 
applications for compliance with the 
utility requirement. The guidelines do 
not alter the substantive requirements of 
35 U.S.C. 101 and 112. nor are they 
designed to obviate the examiner's 
review of applications for compliance 
with all other statutory requirements for· 
patentability. 

B. Examination Guidelines for the 
Utility Requirement 

Office personnel are to adhere to the 
following procedures when reviewing 
patent applications for compliance with 
the "useful invention" ("utility") 
requirement of 35 U.S.C. 101 and 112, 
first paragraph. 

1. Read the claims and the supporting 
written description. 

(a) Determine what the applicant has 
claimed, noting any specific 
embodiments of the invention. 

(b) Ensure that the claims define 
statutory subject matter (Le., a process, 
machine. manufacture, composition of 
matter, or improvement thereof). 

2. Review the claims and the 
supporting written description to 
determine if the applicant has asserted· 
for the claimed invention any specific 
and substantial utility that is credible. 

(a) [f the invention has a well
established utility. regardless of any 

I 

assertion made by the applicant, do not 
impose a rejection based on lack pf 
utility. An invention has a well- : 
established utility if a person of I 
ordinary skill in the art would : 
immediately appreciate why the i 
invention is useful based on the i 
characteristics ofthe invention (e.g., 
properties or applications of a prpduct 
or process). : 

(b) If the applicant has asserteq that 
the claimed invention is useful for any 
particular practical purpose (Le"1 it has 
a "specific and substantial utility") and 
the assertion would be considered 
credible by a person of ordinary skill in 
the art, do not impose a rejection! based 
on lack of utility. t' 

(1) A claimed invention must have a 
specific and substantial utility. '}ihis 
requirement excludes "throw-away," 
"insubstantial," or "nonspecific';' 
utilities, such as the use of a complex 
invention as landfill, as a way of! 
satisfying the utility requiremen~ of 35 
U.S.C. 101. , 

(2) Credibility is assessed from, the 
perspective of one of ordinary skill in 
the art in view of the disclosure and any 
other evidence of record (e.g., test data, 
affidavits or declarations from e~perts in 
the art, patents or printed public~tions) 
that is probative of the applicanfs 
assertions. An applicant need oU;ly 
provide one credible assertion of 
specific and substantial utility felr each 
claimed invention to satisfy the utility 
re~~mmt. i 

(c) If no assertion of specific and 
substantial utility for the claimed 
invention made by the applicantis 
credible, and the claimed invention 
does not have a well-established' utility, 
reject the claim(s) under section 1101 on 
the grounds that the invention ilk 
claimed lacks utility. Also reject1the 
claims under § 112, first paragraph, on 
the basis that the disclosure fails to 
teach how to use the invention as 
claimed. The section 112, first i 
paragraph. rejection imposed in: 
conjunction with a section 101 rejection 
should incorporate by reference the 
grounds of the corresponding section 
101 rejection. I 

(d) If the applicant has not ass:erted 
any specific and substantial utility for 
the claimed invention and it do~s not 
have a well-established utility. impose a 
rejection under section 101, : 
emphasizing that the applicant ~as not 
disclosed a specific and substantial 
utility for the invention. Also impose a 
separate rejection under section:112, 
first paragraph, on the basis that. the 
applicant has not disclosed ho~ to use 
the invention due to the lack of a 
specific and substantial utility. The 
sections 101 and 112 rejections ~hift the 

I 
I, 
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burden of coming forward with 
evidence to the applicant to: 

(1) Explicitly identify a specific and 
substantial utility for the claimed 
invention; and 

(2) Provide evidence that one of 
ordinary skill in the art would have 
recognized that the identified specific 
and substantial utility was well 
established at the time of filing. The 
examiner should review any 
subsequently submitted evidence of 
utility using the criteria outlined above. 
The examiner should also ensure that 
there is an adequate nexus between the 
showing and the application as filed. 

3. Any rejection based on lack of 
utility should include a detailed . 
explanation why the claimed invention 
has no specific and substantial credible 
utility. Whenever possible. the examiner 
should provide documentary evidence 
(e.g.. scientific or technical journals. 
excerpts from treatises or books, or U.S. 
or foreign patents) to support the factual 
basis for the prima facie showing of no 
specific and substantial credible utility. 
If documentary evidence is not 
available. the examiner should 
specifically explain the scientific basis 
for his or her factual conclusions. 

(a) Where the asserted specific and 
substantial utility is not credible, a 
prima facie showing of no specific and 
substantial credible utility must 
establish that it is more likely than not 
that a person skilled in the art would 
not consider credible any specific and 
substantial utility asserted by the 
a cant for the claimed invention. 

rima facie showing must 
contain the following elements: 

(1) An explanation that clearly sets 
forth the reasoning used in concluding 
that the asserted specific and substantial 
utility is not credible; 

(2) Support for factual findings relied 
upon in reaching this conclusion; and 

(3) An evaluation of all relevant 
evidence of record. 

(b) Where no specific and substantial 
utility is disclosed or known, a prima 
facie showing of no specific and 
substantial utility must establish that it 
is more likely than not that a person 
skilled in the art would not be aware of 
any well-established credible utility that 
is both specific and substantial. 

The prima facie showing must 
contain the following elements: 

(1) An explanation that clearly sets 
forth the reasoning used in concluding 
that there is no known well established 
utility for the claimed invention that is 
both specific and substantial; 

(2) Support for factual findings relied 
upon in reaching this conclusion; and 

(3) An evaluation of all relevant 
evidence of record. 

4. A rejection based on lack of utility 
should not be maintained if an asserted 
utility for the claimed invention would 
be considered specific, substantial, and 
credible by a person of ordinary skill in 
the art in view of all evidence of'record. 

Office personnel are rep1inded that 
they must treat as true a statement of 
fact made by an applicant in relation to 
an asserted utility, unless countervailing 
evidence can be provided that shows 
that one of ordinary skill in the art 
would have a legitimate basis to doubt 
the credibility of such a statement. 
Similarly, Office personnel must accept 
an opinion from a qualified expert that 
is based upon relevant facts whose 
accuracy is not being questioned; it is 
improper to disregard the opinion solely 
because of a disagreement over the 
significance or meaning of the facts 
offered. 

Once a prima facie showing of no 
specific and substantial credible utility 
has been properly established, the 
applicant bears the burden of rebutting 
it. The applicant can do this by 
amending the claims. by providing 
reasoning or arguments, or by providing 
evidence in the form of a declaration 
under 37 CFR 1.132 or a printed 
publication that rebuts the basis or logic 
of the prima facie showing. If the 
applicant responds to the prima facie 
rejection, the Office personnel should 
review the original disclosure, any 
evidence relied upon in establishing the 
prima facie showing, any claim 
amendments. and nay new reasoning or 
evidence provided by the applicant in 
support of an asserted specific and 
substantial credible utility. It is essential 
for Office personnel to recognize, fully 
consider and respond to each 
substantive element of any response to 
a rejection based on lack of utility. Only 
where the totality of the record 
continues to show that the asserted 
utility is not specific. substantial, and 
credible should a rejection based on 
lack of utility be maintained. 

If the applicant satisfactorily rebuts a 
prima facie rejection based on lack of 
utility under section 101, withdraw the 
§ 101 rejection and the corresponding 
rejection imposed under section 112, 
first paragraph. 

Dated: December 16, 1999 .. 
Q. Todd Dickinson, 

Assistant Secretary ofCommerce and 
Commissioner ofPatents and Trademarks. 
[FR Doc. 99-33054 Filed 12-20-99; 8:45 amI 
BILLING CODe 351G-16-M 

DEPARTMENT OF EDUCATION; 

Submission for OMB Review; : 
Comment Request I 

AGENCY: Department of EducatioA. 
SUMMARY: The Leader, Informatil~n 
Management Group. Office of th~ Chief 
Information Officer invites comments 
on the submission for OMB review as 
required by the Paperwork Reduction 
Act of 1995. 
DATES: Interested persons are in~ited to 
submit comments on or before Ja~1Uary 
20,2000. r 
ADDRESSES: Written comments should 

. be addressed to the Office of ! 
Information and Regulatory Affa~rs. 
Attention: Danny Werfel, Desk O.fficer, 
Department of Education, Office,of 
Management and Budget. 725 17th 
Street, NW. Room 10235, New f 

Executive Office Building, Washington. 
DC 20503 or should be electroni<;:ally 
mailed to the internet address 
DWERFEL@OMB.EOP.GOV. 
SUPPLEMENTARY INFORMATION: Section 
3506 of the Paperwork ReductioIt Act of 
1995 (44 U.S.C. Chapter 35) requires . 
that the Office of Management a~d 
Budget (OMB) provide interested 
Federal agencies and the public an early 
opportunity to comment on information 
collection requests. OMB may a~end or 
waive the requirement for public 
consultation to the extent that public 
participation in the approval pro,cess 
would defeat the purpose ofthe . 
information collection. violate State or 
Federal law, or substantially interfere 
with any agency's ability to perform its 
statutory obligations. The Leadet. 
Information Management Group! Office 
of the Chief Information Officer,; 
publishes that notice containing; 
proposed information collection, 
requests prior to submission of these 
requests to OMB. Each proposed: 
information collection, grouped by 
office. contains the following: (1) Type 
ofreview requested, e.g.• new, revision. 
extension. existing or reinstatement; (2) 
title; (3) summary ofthe collection; (4) 
description of the need for. and ,. 
proposed use of. the informatio~; (5) 
respondents and frequency of 1 
collection; and (6) reporting and lor 
recordkeeping burden. OMB inv,ites 
public comment. I 

Dated: December 15. 1999. 
William E. Burrow. II 

Leader, Information Management Crpup, 

Office ofthe Chief Information Offic~r. 


Office of Special Education and: 
Rehabilitative Services 

Type ofReview: Extension. 
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I 
American College of Medical Genetics 	 .' 

Position Statement on Gen~ Patents and Accessibility of Gene 
Testing 

The fruits of the human genome project are rapidly redefining the medical community"s views of pJtient 
care and moving us from a focus on the treatment of disease to a broaderperspective in which prevJntion 
and diagnosis play equally critical roles. The American College of Medical Genetics (ACMG) beli~ves that 
gene testing- which is vital to all three approaches -- must remain widely accessible and affordabl~; and 
that the development and improvement of safe and effective genetic tests should not be hindered. The 
decision of the Patent and Trademark Office (PTO) to permit the patenting of naturally occurring g6nes 
and disease-causing mutations has produced numerous difficulties. While the ACMG disagrees wit~ the 
PTO over this fundamental issue, we have further concerns over current patterns of enforcement of patents 
on genes that are important in the diagnosis, management and risk assessment of human disease. I' 

I 
. 	 • I 

This statement is directed at current practices related to such enforcement. Enforcement has been effected 
in one or more of these ways: monopolistic licensing that limits a given genetic test to a single laboratory, 
royalty-based licensing agreements with exorbitant up-front fees and per-test fees,and licensi'ng I. . 

. 	 I . 

agreements that seek proportions of reimbursemerit from testing services. These limit the accessibility of 
I 

competitively priced genetic testing services and hinder test-specific development of national programs for 
quality assurance. They also limit the number of knowledgeable individuals who can assist physicia~s, 
. laboratory geneticists and counselors in the diagnosis, management and care of at-risk patients. i 

j 
Further, restricting the availability of gene testing has long-term implications beyond patient care. If affects 
the training of the next generation of medical and laboratory geneticists, physicians, and scientists iri the 

. I . 

area enveloped by the patent or license. It also retards the usually very rapid improvement of a test uhat 
occurs through the addition of new mutations or the use of new techniques by numerous laboratorie§ that 
have accumulated samples from' affected indiyiduals over many years. . .; 

Therefore, it is the ACMG's position that: 

• Genes and their mutations are naturally occurring substances that should not be patented. 
• Patents on genes with clinical implications must be very broadly licensed. 

• Licensing agreements should not limit access through excessive royalties and other ~'u..., .... '-' 

terms. 

t 
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PolicyFinder 

H·140.944 Patenting the Human Genome 

AMA policy on gene patents is: (1) Patents on processes - for example. processes used to 
isolate and purify gene sequences. genes and proteins. or vehicles of gene therapy - do not 
raise the same ethical problems as patents on the substances themselves and are ,thus 
preferable. (2) Substance patents on purified proteins present fewer ethical problems than 
patents on genes or DNA sequences and are thus preferable. (3) Patent descriptioqs should 
be carefully constructed to ensure that the patent holder does not limit the use of a :naturally 
occurring form of the substance in question. This includes patents on proteins. genes. and 
genetic sequences. (4) One of the goals of genetic research is to achieve better medical 
treatments and technologies_ Granting patent protection should not hinder this goa( 
Individuals or entities holding patents on genetic material should not allow patents ~o 
languish and should negotiate and structure licensing agreements in such a way as to 
encourage the development of better medical technology. (CEJA Rep. 2, 1-97) I 
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Introduction 

The Human Genome Project (HGP) is a joint endeavor overseen by the National Institutes of 
Health (NIH) and the Department of Energy (DOE). International research efforts are coordinated 
through HUGO (Human Genome Organization). The IS-year HGP began in 1990 and proposes to j 
find the lOCation of 100,000 (or more) human genes, as well as to read the entire genetic script I 
(approximately 3 billion base pairs) by the year 2005.· Initial investments focused primarily on ! 
developing computerized tools for mapping, sequencing, storing, and handling genes. Despite this, : 
the development ofphysical and genetic maps has moved forward faster than originally expected. 
Recently, with the development of new technologies that enable research to proceed more rapidly 
and efficiently, larger-scale sequencing efforts have begun. 

With genetic research moving ahead at light-speed, patenting has become an important issue. 
Much of the concern in this area has focused on DNA sequences.· These sequences may be 
fragments of a gene (i.e., they code for certain amino acids), or a full gene (i.e., they code for a fuli 
protein). Patenting of the fonner is more controversial, both legally and ethically, than the latter. I 

In this report the Council provides a brief explanation of patent law and its potential application tol 
genomic sequences. After examining some of the ethical concerns regarding patenting human I 

genomic material, it concludes that caution is warranted in this area. : 

United States Patent Law 

Patent law is controlled by federal legislation, federal court decisions, and decisions of the Patent , 
and Trademark Office (PTO). The Constitution notes that Congress has the power to "promote t~e 
progress of Science and useful Arts, by securing for limited times to Authors and Inventors the r 

exclusive right to their Writings and Discoveries." 2 

Patent holders do not own an invention-they own merely the patent. A patent then grants the 
holder the right, for a limited amount of time, to prevent others from commercializing their. ' 
inventions. In this sense a patent does not confer ownership rights, it confers property rights. Thi~ 
is an important distinction. For example, an easement (another type ofproperty right) granting xl 
access over Y's property to the ocean front does not mean that X owns the property, merely that X 
has certain rights with respect to the property. : 

I 

The obverse of patent law is trade secret law. It may be more lucrative to maintain an invention ~s 
a trade secret than to disclose it under patenting requirements. For example, Coca Cola originally 
sought patent protection for Coke, but dropped the application in light of the disclosure i 
requirements. The formula for Coke turned out to be much more valuable as a trade secret than i~ 
patented (since the company would have had to disclose how to make it). I 

I 
I 

I 
Patent law is designed to allow inventors to profit from their inventions, safeguarding intellectual: 
property. At the same time, the patent system is designed to foster information sharing since full' 
disclosure of the invention--enabling another trained in the art to replicate it-is necessary to I 

I 



obtain a patent. 3 One author described a patent as "a contract between its owner and the U.S. 

government, whereby the owner is given security in exchange for sharing knowledge with the 

public.'''' The "contract," as such, lasts 20 years from the date of filing. 


There are two aspects to consider, when a patent application is filed: the first is determining 
, whether the thing is an invention, which is potentially patentable, or a discovery, which is not. In 
some sense, all inventions can be reduced to naturally occurring substances that are merely 
discoverable. Another way to think about the difference between a discovery and an invention is to 
consider the distinction between basic and applied researth.5 This distin~tion, however, is not, 
always clear-cut in the realm of biotechnology, As a res~lt, whether or not to classify a finding as 
a discovery or an invention often reduces to the requirem~nt of "utility" discussed below. Second, 1 
once a finding is classified as an invention and deemed p~te'ntially patentable, it must meet the three 
requirements of novelty, non-obviousness and utility. ! 

Novelty, ;, 
! 

To meet the novelty requirement, the invention cannot have been known or used by others in this !
I 

country, or patented or described in a publication in this or a foreign country.6 In other words, the 
invention must not have been in the public domain. This issue becomes crucial when an inventor 
seeks to disseminate his or her invention before issuance of the patent. The United States grants a 
one year grace period from the time that the invention is disseminated to the time the patent 
application is filed. In theory this may keep some inventors from disclosing their inventions, or 
information about them, until they have met the other requirements and thus are ready to file. 

Non-obviousness 

To be patentable, the invention in question must not have been obvious to one working in the field j 
at the time of the invention.7 If all of the elements of an invention were described in a singler 
previous publication, even if the invention itself had not been developed, it is considered to be non-; 
obvious. In this sense, what can be patented changes over time. As the state of the art develops, 
what was once considered non-obvious or novel, may become routine and thus unpatentable. , 

i 
i, 

Utility 

Utility requires that the invention must have a practical use beyond merely being a tool for 
scientific inquiry.8 The focus here is not on the degree of utility-if an inventor can articulate at i 

least one use for the invention he or she will have met this requirement. This does not mean that if 
an inventor can articulate the natural function the test has been met-a commercial use (e.g., a ; 
therapeutic use) must be identified. 

In practice, people can use a patented invention in the absence of a licensing agreement. First, I 
there is an exception that allows the use of a patented invention for research purposes, although if a 
commercial product arises from the research an agreement must be negotiated between the origin~l 
patent owner and the researcher. This "research exception" has never been cl~rly defined and it ~s 
uncertain how it would be interpreted if litigated. Second, not all patents are enforced, either I 

because the patent holder does not mind the use or because of the. financial cost of enforcement.;' 
The patent holder actively must seek either an injunction to prevent use of the patent or the ! 
payment of penalties. Third, all patents can be challenged in court, as they often are by companies 

, I 
who have developed the same or similar technology. I 

I 
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Patenting DNA 

While naturally occurring DNA sequences can only be discovered, and thus are not patentable, 

sequences that been manipulated or altered are considered inventions and thus potentially 

patentable. In 1980, the Supreme Court decided the case of Diamond v. Chakrabarty holding that 

have genetically engineered microorganisms are patentable.9 Moreover, other cases have held that 

a newly isolated or purified material is patentable (for example, purified: prostaglandins, 

acetylsalicylic acid, adrenaline composition, and bacterial strairis have been granted patent 

protection).lO Thus a newly cloned human gene that existed naturally in an impure form in human I 


cells (i.e., it existed only in combination with other DNA), may be patentable. For example, the 

European Patent Office (EPO) recently allowed a patent for a synthetic gene for H2-relaxin. 11 


DNA sequences may be classified as an invention rather than a discovery, but they must still meet .' 

the three requirements of novelty, nonobviousness and utility. Although sequences are potentially 

j 


novel and non-obvious, they may not remain SO.12 Thus DNA sequences may meet this. 

requirement in the early stages of HUGO, but later developed ones may not since the mechanisms 
 I' 

and technology needed to establish new sequences might be obvious from the older sequences. The! 
state of the art might have already progressed beyond the point where DNA sequences are non~ , 
obvious. In addition, the utility requirement may cause difficulty. This difficulty is what underlies 
the controversy between patenting partial and full sequences.13 While the partial sequence might 
have some use as a tool for scientific inquiry, in order to satisfy the utility criterion, the inventor 
might need to articulate the specific function of the full gene or resulting protein. In practice, I 
however, the utility requirement has never posed a significant barrier to obtaining a patent; any I 

proposed use generally is considered sufficient for purposes of the application. 

In addition to patents on genetic substances, patents of sequencing processes are also possible. 
Process patents are often thought to be less economically valuable than substance patents from the: 
standpoint of the patent holder since they do not prevent others from developing the same substanc~ 
through a different process. In addition to patents on genes and gene sequences, patents may also : 
be sought on genetic therapies or technologies. This report does not address the ethical i, 

acceptability of patents on genetic therapies. 

Purpose of Patenting 

Before entering into a discussion of the ethical concerns regarding patenting the human genome, it i ' 
is useful to identify why patent protection is sought. Large outlays of money are necessary to !. 
conduct most bioteChnology research. A substantial amount of this money comes from private : 

14 sources. Given the present state of federal funding for science research, it is unlikely that public! 
money will be able to make up for the loss of private funding. Patenting is thought to encourage ;: 
private investment into research. IS Leaving aside for the moment the appropriateness or efficacy df 
a particular incentive (e.g., patenting) it is important to acknowledge the need for incentives to 
encourage continued private support of research. 

I 
i' 

In addition, the patent system is designed to foster information sharing since a patent holder must 
disclose all of the information regarding his or her invention as part of the patent application. 
However, it is unclear whether this information sharing actually occurs. Clearly the effect of . 
patent law on private research is different from the effect on academic research, where informatio~ 
sharing is generally the norm. With respect to private research. investigators may be un:-villing tOi: 

3 
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Biotechnology inventions are more like drug or device patents-there may be no direct benefit to I 
the inventor unless he can market it commercially. This is in contrast to medical procedures, where i 
one can argue that the inventor will still benefit from an invention without patent protection I 
because of increases in the number ofpatients who come to the inventor for the procedure. 17 

Moreover, although physicians may be barred from using a patented medical procedure in the 
course of their practice because of the potential for financial gain, researchers are not barred from 
using a patented biotechnology invention in the course of their research (as long as the research is 
not for financial gain). This is the research exception in patent law. As noted previously, the 
extent of this protection is unclear. There is some concern that the exception will not hold with the; 
recent proliferation ofjoint endeavors between biotechnology industries and academic institutions. 
While a patented material may be used for research purposes, if those research purposes lead to 
commercial inventions, a license agreement must-be negotiated between the original patent holder 
and the subsequent investigator. As a result, research efforts may be hindered because of high 
licensing fees. 

Ethical Concerns 

t 0 

Notwithstanding the uncertainties about the benefits of patent protection, there are ethical concerns; 
with patenting in this context. Most of these concerns focus on the idea that patenting human 
genomic material results in a harm to human dignity. There are a number of different arguments 

o-imbedded in this concept of harm and they will each be addressed in turn. 
j 

First, patenting may cause harm because it is equivalent to ownership of human beings. ls The 
United States Constitution forbids ownership of people (slavery). 19 However, as stated previously} 
patents grant property rights rather than ownership rights, although this too may be disturbing. : 
However, the property rights involved here are not rights in a full or complete human being (or 
even an identifiable human being), but only in parts of human material, separate from anyone i 
individual. DNA sequences are not the equivalent of a person, or even a partial person. Moreover,: 
most DNA and even individual genes are not unique to humans-it is the combination that is -I: 

crucial. Thus patenting a DNA sequence doeS not seem to grant property rights in another human i 
being. Moreover, it is not clear how DNA is different from proteins or other naturally occurring 
substances found in human beings that are already patentable-it is just one earlier step on the 

. chain.20 The Danish Council on Ethics suggests that one concern is the lack of knowledge about 
DN'A. Because it remains unclear where and whether certain attributes that are considered 
uniquely human are found in the genetic material, it is possible that granting patent rights will I. 

result in a violation of human worth.21 In other words, property rights will be granted in something 
considered fundamentally "human." A solution to this may be to ensure that patent descriptions are 
carefully constructed so as to exclude the naturally occurring form, something that is not always : 
done at this time. ' 

Even if patenting does not confer ownership rights in a human being, there are other ethical i 
concerns. For example, the commodification of human parts is often seen as improper.22 Even if ~ 

I 
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I" ' 
I 

there is continuity between DNA and patentable proteins, commodification of the former may be I
more problern.atic than the latter. For example, the manipulation of core parts, such as germ line 
therapy, is more ethically controversial than manipulation of somatic cells. Likewise, patenting of ' 
proteins may be more acceptable than patenting of earlier, or more fundamental elements that 
control (to a certain degree) who we are. Furthermore, there may be problems with using market 
rhetoric.23 Discussions of patenting presuppose an ability to determine the economic value of the 
patentable entity. Using market terminology in relation to DNA may be ethically troubling because I 

it implies that human beings may be broken down into "salable" parts. Recently, a coalition of 
t 

more than 100 religious leaders issued a statement asking the government to prohibit the patenting 
ofhuh1an genes and genetically engineered animals.24 The coalition, coordinated by biotech 
adversary,Jeremy Rifkin, director of the Foundation of Economic Trends, argued that patenting 
reduced the history of humanity to a commodity and violates the sanctity of human life. Some . 
commentators have argued that reducing a life form to a composition of matter that is patentable is ; 
equivalent to reducing an organism to an object and creates a troubling precedent for ownership of I' 
life, including human life.25 In essence, this argument rests not on the assumption that patenting ! 
results in ownership ofhuman beings, but that patenting results in commodification ofhuman 
beings and the commodification may lead to harm to human dignity.26 

A final ethical issue focuses on what may be done with patented materiaL One element of this is a : 
concern that human genes may be altered thus harming human genetic integrity?7 Refusing patents! 
on altered human genetic material will only indirectly control manipulation of genes-although 
patenting is designed to encourage investment is it clearly not the only impetus for research. A i 
solution to this would be, instead, to regulate the research and uses of human genetic materiaL A I 

second element of this concern is a fairness argument. If human genetic material is shared among 
all humans it should therefore "belong" to all humans. Although genomic research is being 
conducted on an international level, the resulting therapeutic technologies are not being distributed 
on a global level. For example, in one case the United States Department of Commerce filed a 
patent application for a cell line derived from the blood sample of a woman in Panama's Guyami ! 
tribe. No consent had been given for isolation and patenting of the cell line, which was thought to ; 

, I 
have anti-cancer properties, nor was there any evidence that the woman, or her tribe would gain I 

any benefits from later developed therapies.28 In a recent California case, a physician-researcher . 
failed to inform a patient that the additional travel to a distant lab and the testing done there were L 

, , ' I 

not required for his therapy, but were aimed at isolating a unique cell line that the investigator later, 
sought to patent,29 Allowing patents on human genetic material gives the patent holder a certain I 
degree ofcontrol over the uses of that materiaL There is no guarantee that the individuals who 
donate the original genetic material for research will gain any benefit, nor that the resulting 
therapies will be distributed in a globally just manner. 30 As a result, allowing patent protection for; 
human genomic material may result in greater inequities in the access to beneficial therapies. I; 
Patent holders should not be allow to "sit" on a patent or to grant exclusive licenses to institutions i 
which will not seek to develop the patent. Here too, the solution may be 'to ensure adequate 1, 

informed consent or to regulate licensing agreements, not restrict patenting. Nonetheless, greater I' 
national attention needs to be paid to the implications of genomic patenting as well as to the ; 
international coordination of patenting laws. ! 

Conclusion 

While the Council does not feel that patenting of naturally occurring substances is unethical per s~, 
it does urge caution in this area. Genetic research holds great potential for the development ofnev/,' 
beneficial therapies, However, it is unclear what role patenting may play in ensuring such :' 

I 
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development. While an outright ban on patenting of genomic material is unlikely and may be 
unwise, the Council makes the following recommendations: 

I) 	 Patents on processes-for example, processes used to isolate and purifY gene sequences, genes 
and proteins, or vehicles ofgene therapy-do not raise the same ethical problems as patents on 
the substances themselves and are thus preferable. 

2) 	 Substance patents on purified proteins present fewer ethical problems than patents on genes or 
DNA sequences and are thus preferable. 

3) 	 Patent descriptions should be carefully constructed to ensure that the patent holder does not 
limit the use of a naturally occurring form of the substance in question. This includes patents 
on proteins, genes, and genetic sequences. 

4) 	 One of the goals of genetic research is to achieve better medical treatments and technologies. 
Granting patent protection should not hinder this goal. Individuals or entities holding patients 
on genetic material should not allow patents to languish and should negotiate and structure 
licensing agreements in such a way as to encourage the development of better medical 

,technology. I' 
. I 

Report of the Council on Ethical and Judicial Mfairs 
of the American Medical Association 
December 1997 
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E-2.105 Patenting the Human Genome. i: 
I' 

i 

A patent grants the holder the right, for a limited amount of time, to prevent others from 
commercializing his or her inventions. At the same time, the patent system is design1ed to 
foster information sharing. Full disclosure of the invention--enabling another trained in the' art 
to replicate it-~is necessary to obtain a patent. Patenting is also thought to encourage private 
investment into research. Arguments have been made that the patenting of human genomic 
material sets a troubling precedent for the ownership or commodification of human life. DNA 
sequences, however, are not tantamount to human life, and it is unclear where and whether 
.qualities uniquely human are found in genetic material. ,I 
Genetic research holds great potential for achieving new medical therapies. It remains 
unclear what role patenting will play in ensuring such development. At this time the Council 
concludes that granting patent protection should not hinder the goal of developing new 
beneficial technology and offers the following guidelines: ; 

1} Patents on processes--for example, processes used to isolate and purify gene , 
sequences, genes and proteins, or vehicles of gene therapy-do not raise the same ethical 
problems as patents on the substances themselves and are thus preferable. ; 

I 

2} Substance patents on purified proteins present fewer ethical problems than patents on 
genes or DNA sequences and are thus preferable. l' 

i 
3} Patent descriptions should be carefully constructed to ensure that the patent holder does 
not limit the use of a naturally occurring form of the substance in question. This inclOdes 
patents on proteins, genes, and genetic sequences. 

4} One of the goals of genetic research is to achieve better medical treatments and!. 
technologies. Granting patent protection should not hinder this goal. Individuals or e,ntities 
holding patents on genetic material should not allow patents to languish and should 
negotiate and structure licensing agreements in such a way as to encourage the ! 
development of better medical technology. Issued June 1998 based on the report "Patenting 
the Human Genome" issued December 1997: ~ 
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American Society of Human Genetics Position Paper on Pate~ting 
of Expressed Sequence Tags 

. 
I 

The Ame~ican Society of Human Genetics (ASHG), a society ofover 4500 American and CanadiaIi' 
physicians, scientists and genetic counsellors has followed the development of the Human Genome'Project 
with great interest, and considers it to be of great potential benefit to the field of medicine. In a statement 

, I 

strongly supportive of the Project (Am. J. Hum. Genet. ,687-691, 1991), the Society endorsed an emphasis 
on the cloning and sequencing of expressed sequences as one route to achieve greater potential releyance 
for human health. The ASHG is now deeply concerned about the recent submission of patent appli~ations 
for expressed sequence tags (ESTs) by scientists at the National Institute ofNeurological Disorders, and 
Stroke. ' , 

The issues relate to two questions, "can they be patented?" and "should they be patented?" (Sciencq, 254 
184-186,1991; Nature 485-486,1991). The Human Genome Committee of the ASHG has takyn the 
view that the issuing of patents for ESTs is likely to do far more harm than good, and that before al?-Y 

, patents are issued the impact on the Human Genome Project and on the field ofmedicine should b~ 

carefully examined. This view is supported by the ASHG Board of Directors. 
 I 

First, it should be pointed out that the ASHG has not opposed patenting of genetic information wh~n that 
I 

information had utility. This would include, for example, recombinant clones for the production ofihuman 
proteins (e.g. factor Vll, growth hormone, erythropoeitin) and disease gene probes for diagnostic testing, 
carrier identification and prenatal diagnosis (e.g. cystic fibrosis, muscular dystrophy, fragile X syn4rome). 

" 

The attempt to patent ESTs, however, is another matter. The ASHG does not support the concept df 
patenting a short sequence from a randomly isolated portion of a gene encoding a protein ofunkno~n 
function. "How can you patent something when you don't know what it is, much less what it will be used 
for?" (Science, 254, 184-186, 1991). i' 

. ,i 
Furthermore, the ASHG does not consider that the three tenets of patentability (novelty, non-obviqusness 

, and utility) have been met. We wish to make two points in this regard. First, there is absolutely nothing 
novel about the identification of ESTs. An EST is simply a DNA sequence of a short segment of aicDNA 
clone that is picked more or less at random from a set oJcDNA clones obtained by essentially stanpard 
published procedures. The idea ofpicking a large number of cDNA clones and using the sequence:of a 
short piece of each as a genetic marker or tag is also an obvious approach that has been extensively 
discussed in the human genetics community and it is currently the basis ofon-going genome proje~ts both 
within and outside the USA. 

Second, the utility of ESTs can be seriously questioned. Scientific experience suggests that an EST itself is 
unlikely to have commercial utility. The anticipated utility of an EST is simply as a research tool to identify 
the remainder of 

, 
the coding region of the gene. Additional research would allow the determination' 

I 
of its 

DNA sequence, the deduced amino acid sequence of the encoded protein, reagents to generate antibodies 
against the protein and clues to the protein's structure and function. Further, if the protein was defJctive in 
individuals with a genetic disease or genetic predisposition to disease, then the gene and it's produ~t might ' 
have utility in diagnostic or therapeutic applications for that disease. Thus, the utility would not be known 
until additional research was complete and the utility would almost certainly rest with the full cDNA, the 
genomic clones containing the gene or the protein product ofthe gene, and not with the EST itself. The 
EST is, at best, a starting point for further research,and should not be patentable. i' ' 

! 
I 
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With regard to the second question - should they be patented? - the ASHG is concerned that patenting of 
ESTs may be quite detrimental to the interests of the Human Genome Project and to society. The is~ue is 
complex. Indeed, the genome project itself is a venture whose very nature, magnitude and scope is new to 
society, and the complex ethical, legal and social issues raised by the project are challenges worthy ?f 
careful and considered debate. At this time, the issue of patents for ESTs deserves particular attentiSm. 

The primary concern is that the Human Genome Project should be a project of international collabotation. 
It should not be a competition between laboratories and between countries to see who can "own" th~ largest 
portion of the human genome. HUGO, the international Human Genome Organization, has stated this 
principle since its inception in 1988. The patenting of ESTs clearly and unequivocally contradicts this 
principle. There is no question that the patenting of ESTs by the NIH group, or by anyone else, will i 
precipitate a race to isolate ESTs in many countries, a race to patent throughout the world and a race to 
exploit the genome information for all its "worth". It is virtually certain that under such conditions the 
information would not be shared between the competing groups until after patents are secured, so t~at 
duplication of effort will be impossible to avoid. i 

" 

A second concern is the morass of competing claims that will be created by allowing patents for ES';fs. 
Since an EST is part of a gene it is clear that different ESTs from the same gene may be isolated by i 
different groups. Furthermore, a gene is often part of a gene family so that one EST may recognize rpore 
than one gene. We anticipate major problems in dealing with patent claims when several research groups 
could end up with competing claims for the same gene or genes. In essence, an EST is not specific ~nough 
to be the only marker for a gene nor to be a marker for only one gene. I 

!' 
A third concern is the potential inhibitory effect of patenting ESTs on the scientific community, botp 
academic and commercial. Normally, a patent ensures that a gene will be available for all researchets and 
for any company willing to license it. We fear that in the case ofESTs it may have quite the oppositl= 
effect. An EST patent, to be useful to the commercial sector, must make broad claims in regard to Nture 
use, including protection for the rest of the gene and its protein product, and their use for diagnostic;and 
therapeutic applications. The academic community is unlikely to put major research effort into an ' ; 
EST -identified gene or its protein product if someone else already has the right to license its use bas,ed on 
the trivial effort required to sequence the original EST. In the commercial sector there may be reluctance to 
invest heavily in further research on EST -identified genes when a small but unknown fraction of thdm will 
turnout to have commercial utility, and when the useful ones may be contested by patents involving:other 
ESTs from the same gene. Genome research could end at the level of ESTs. j' 

I 
Finally, we wish to make one point with regard to urgency in this matter. The ASHG recognizes that the 

I 

decision regarding patentability of ESTs in the US rests with the US Patent and Trademark Office. qJiven 
the high stakes of the decision on medical science, the biotechnology industry, the delivery ofhealtti care, 
and on the international cooperativeness in all these areas, the ASHG urges the patent office to givelhigh 
priority to the resolution of the EST patent issue. 

, 
Furthermore, we urge the patent office to take into account not only the current patent law, but to consider 
also the implications of the decision for the field of medical science and for the international comm~nity in 
which we live. One argument for patenting ESTs has been that if they were published without paten~ing 
this might compromise the patentability of a future diagnostic or therapeutic procedure based on a g~ne or 
gene product derived from an EST in the public domain. What is needed without delay is a stateme~t from 
the US patent office with regard to this potential problem. If it is not a problem, then it takes away the main 
argument for patenting ESTs. If it is a problem, then perhaps the best course is to rethink current patent law 
and to amend it to insure that the genome effort is not thwarted by laws developed in simpler times to deal 

I 
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with simpler issues. 

An international collaborative venture as bold as the Human Genome Project should not be jeopardized by
I 

the possibility of irrevocable damage inflicted by EST patents, the majority of which may never hav;e any 
commercial utility. Let us strive to ensure that patents are obtainable at a stage in the process that will still • r 

allow commercial exploitation ofgenetic information, but not so early in the process that it will stifle' 
individual scientific endeavour and lead to international chaos. . : 

The Human Genome Committee and The Board ofDirectors 
The American Society ofHuman Genetics 

r 

I 
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Summary I: 

. ,I. 


HUGO (The Human Genome Organisation) is worried .that the patenting of partial and uncharacteriZed 
cDNA sequences willniward those who make routine discoveries but penalize those who determind 
biological function or application. Such an outcome would impede the development of diagnostics ~nd 
therapeutics, which is clearly not in the public interest. HUGO is also dedicated to the early release :of 
genome information, thus accelerating widespread investigation of functional aspects of genes. Thi~: 
statement explains our concerns. I 

I'
I, 

I: , 
j: 
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Background 
I 

HUGO is an international membership organization whose goal is to coordinate and enhance effort~ in 
genome research. HUGO members include the leading scientists engaged in genome research, scientific 
advisors to biotechnology companies involved in genome research, and representatives from gover'lment 
agencies involved in genome research. The research efforts of these members exceed $250 million ~er 
year. HUGO members helped to develop the key technologies and methodologies that led to the Hutnan 

I 

Genome Project and the development of the genomics industry. In particular, their inventions include 
. I 

DNA sequencing,[1,2] automated devices for DNA sequencing,[3,4] DNA-based genetic mapping,['D-lO] 
genome-wide physical mapping,[11, 12] techniques for mutation detection (reviewed in references 113 and 
14), computer- based methods for the detection of gene function by sequence analysis,[15] and met~ods 
for the construction of high-quality cDNA libraries[16-18] and for the isolation of gene sequences ~ased 
on partial functional and structural information.[19] In addition, HUGO members have taken leading 
initiatives in constructing most of the existing maps of the human,[1O,12] mouse,[20] rat,[21] fruit fly,[22] 
nematode,[23] yeast,[24] arid bacterial [25] genomes. i 

HUGO members are carefully following developments in the area of intellectual property protectio~: for 
the results of genetics and genome research and wish to see these matters resolved in a way that con/siders 
the interests of researchers, private firms, and society. In particular, we want intellectual property rights to 
be allocated fairly, in a manner that appropriately weighs the contributions of different parties to the total 
research effort, and creates necessary incentives for the ongoing development of products without 

I
i 

interfering unduly with scientific research. I 

Because our expertise is primarily scientific rather than legal, it is not our place to offer an opinion 6n 
questions of patentability as such. Nonetheless, we are concerned that public debates about these iss~es are 
sometimes based on misinformation concerning the underlying science, and we fear that similar I 

misunderstandings may infect decisions about patentability. In the hope of clarifying these issues,w;~ wish 
to offer a scientific opinion on some of the underlying technical questions that may affect determinations 
of patentability. 

Ii 
, 

Specific issues 

An expressed sequence tag (EST) is part of a sequence from a cDNA clone that corresponds to an 
mRNA.[26] An EST can therefore be used to identify an expressed gene, and can also be used as a 
sequence-tagged site marker[ll] to locate that gene on a physical map of the genome. 

I 

I 

Among the issues that have emerged in the discussions to date are the nature and extent of scientific/work 
involved in: :' 
(1) the generation of ESTs; I 

(2) the use of ESTs to obtain full-length cDNA and gene sequences; 
(3) the use of ESTs or full-length sequences to obtain expression of proteins; 
(4) the use of ESTs or full-length gene sequences to determine their normal biological functions, 
association to disease(s) and their RNA and protein products; and I 

. I 

(5) the use of genes or gene fragments for categorizing; mapping; tissue typing; individual or forensic 
identification; production of antibodies; antisense, triple helix, and ribozyme applications; or locating gene 
regions associated with genetic disease, etc. 

We consider each of these issues in turn. 

(1) The generation of ESTs 
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I, 

I 

The scientific work involved in generating ESTs is straightforward and based on automated sequen<;ing 
technology that has been well understood since the mid-1980s.[3] Advances in DNA sequencing j 

technology since then have increased the speed of the operation without altering the approach in any 
fundamental respect.[27] Indeed, the sequencing of any gene involves the sequencing of individual ~mall 
fragments. Moreover, the sequencing of fragments of genes has long been used as a rapid tool for t* 
characterization of genes encountered in a variety of settings, including library screening.[28], 

, i 

The current strategy of large-scale EST sequencing[27] represents a useful but straightforward exteJsion of 
a technique that has been in use on a smaller scale for years. Since the mid-1970s, cDNA libraries have 
been ~onstructed from many source~, inclu.ding different organis~s, different tiss~es, and different II 
functIOnal cellular states such as actIvated Immune cells versus naIve ones or malignant versus normal.[29] 
This has allowed cDNA libraries to be enriched for genes of interest. The idea of coupling DNA !! 
sequencing to cDNAs was discussed as early as 1986.[30]It has also been understood for some tim~ that 
considerable information can be gleaned from partial DNA sequences and that putative protein func~ion 
can be inferred from sequence similarity to previously-characterized genes.[31 ,32] A laudable but nbt yet 
achieved objective of the Human Genome Project is the determination of full-length sequence of all i 
mapped genes. Such information will accelerate (but cannot guarantee) disease gene associations anb 
functional assignments. ;,, 

(2) The use of ESTs to obtain full-length cDNA and gene sequences I 
I: 
I 

The process from EST to full-length cDNA or genomic sequence is not straightforward. The full-length 
cDNA represents the entire sequence of the mRNA and the genomic sequence includes introns and ~ther 
flanking regions. Using partial gene sequences to find full-length cDNA and genomic sequences is an 
important research activity, ongoing in many laboratories on a daily basis. It has been successfu)]y I' 
accomplished in many cases, and many specific strategies have been developed over the years for .. 
approaching this task. Nonetheless, it remains a task that is fraught with uncertainty. In some cases known 
techniques such as specific primer extensions may be successful;[33] in others extraordinary skill WIll be 
required to overcome obstacles such as secondary structure.[34] Foreseeable obstacles include the I 

difficulty or impossibility of cloning mRNAs that are large[35,36] or that encode poorly c10nable \' 
sequences;[37] the problems posed by immature, or incorrectly or alternatively spliced messages;[38,39] 
the difficulties posed by cross- hybridization among members of gene families;[40,41] and the rare ~ut 
extremely challenging problems posed by post-transcriptional alterations of RNA sequence. [42,43] Having 
an EST in hand does not guarantee insight into a practical or feasible strategy for overcoming these l 
obstacles. The effort involved may range from a matter of weeks (in case of an extremely short, easil'y 
cloned gene) to more than a year. It may be necessary to screen multiple cDNA libraries and tissue slources 
or to use various cloning-based and polymerase chain reaction-based techniques.[19] i 

I 
I' 

(3) The use of ESTs or full-length sequences to obtain expression of proteins I 

r 
Getting correct expression of a gene sequence presents several obstacles that can complicate the genbration 
of a useful product. For instance, it may be necessary to attempt cloning in multiple hosts, including!, 
bacterial, yeast, insect, and mammalian cells, to find a usable host.[44] There is no guarantee as to w,hat 
expression vector and gene structure will be adequate for the task. Moreover, there is little way to kn;bw in 
advance what cell types will produce the appropriate post-translational modifications. Each expression 
construction must also allow for appropriate promoters, high affinity translation sequences, and oftert 
enhancers and splice junctions. [45] !' 

, 

(4) The use of ESTs or full-length gene sequences to determine their normal biological functiods, 
, I 

I: 
i
I' 
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i 

association to disease(s) and their RNA and protein products 
i, 

The task of identifying biological functions of a gene is by far the most important step in terms of b¢th its 
difficulty and its social benefit. It therefore merits the most incentive and protection, Because this step is 

I 

the key to the development of useful products, we are concerned that it will not receive adequate pr6tection 
under current law. Determining function for a sequence is a matter of tremendous complexity, requi'fing 
biological experiments of the highest order of creativity. Nevertheless, with only DNA sequence it i~ 
possible to execute a computer-based algorithm comparing the sequence to a database of !, 
previously-characterized genes. [31] In about 50% of cases, such a mechanical comparison will indi~ate a 
sufficient degree of similarity to suggest a putative enzymatic or structural function that might be I 

possessed by the unknown gene.[46] This process involves straightforward analysis of private or puplic 
database information to provide an idea of potential function. In contrast to sequence analysis, the t~sk of 
establishing actual biological functions requires specific experiments that are individually tailored t9 the 
particular gene. These may range from searching for the intracellular location of the gene product, [4) ,48] 
testing expressed proteins for a variety of potential enzymatic functions,[49,50] attempting to constl~uct 
knockout mice,[51 ,52] attempting to identify human or animal disease states in which the gene is I 

disrupted,[53-55] or attempting to interfere with the function of the gene through antisense,[56] 
ribozyme[57] or related technologies. In each case it is a major undertaking for which the likelihood-of 
success is frequently unknown. i 

i' 
(5) The use of genes or gene fragments for categorizing; mapping; tissue typing; individual or [, 
forensic identification; production of antibodies; antisense, triple helix, and ribozyme applicat~ons; 
or locating gene regions associated with genetic disease, etc. . i 

I 
I 

'Several uses have been suggested for genes and gene fragments to get past the utility requirement fo:~ 
patent protection. For any random gene, gene fragment, or collection of genes or gene fragments, it is easy 
to give a list of potential uses without knowledge of their true biological functions. These uses inc1u~e 

I 

catagorizing genes according to their expression profile;[58] developing markers for mapping;[ 11] qssue 
typing;[59] individual or forensic identification;[60,61] production of antibodies;[62] antisense;[63] !triple 
helix[64] and ribozyme [65] applications; and location of chromosomal regions associated with genetic 

I 

disease.[66] In all important cases the development of a truly useful tool for these purposes will req4ire the 
investment of considerable further effort and creativity, far more than that invested in finding the ini~ial 
fragment. Furthermore, in disease gene mapping, the probes employed, knowledge of their localization, 
and physical and genetic distances have been determined by a collective scientific community and found in 
open databases. For example, in order to use DNA fragments for individual identification, one must 'first 
find sites of polymorphic variation and identify the distribution of such polymorphisms in appropriate 
populations.[67] Similarly, to use DNA fragments for tissue typing, one must first establish that a ! 
particular fragment or set of fragments provides a sufficiently discriminating signature of a particula~ tissue 
type or state.[68-70] Mapping a sequence may sometimes be routine, but in other cases it may invol~e 

. I 

overcoming problems posed by gene families, pseudogenes, and repetitive elements which lead to m:apping 
ambiguities due to signals from multiple locations.[41] Moreover, with antisense and triple helix ! 

applications, it is easy to postulate such uses, but scientists would not pursue them without specific and 
I 

detailed knowledge of biological function. Each of these asserted uses may not be carried out without 
considerable further effort and additional biological information not apparent from the information : 
inherent in the sequence alone. 

Conclusion 

The discovery process in molecular biology is rich and complicated. Technological advances in recept 
. years have rendered some aspects of the procedure, such as sequencing, increasingly mechanical and 

. Ii 
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straightforward, which has led to the generation of large quantities of DNA sequence for many 

organisms. [71,72] Continued developments promise to yield still greater quantities of sequence 
 I 

information, culminating in the complete genetic information of higher organisms.[73,74] Yet othefsteps 
in 	biological discovery, such as the understanding of biological function and the use of genes and gene 
products in the diagnosis and treatment of human disease, remain exceedingly challenging, uncertain, and 

. 	 I 

needing great creativity.;, 
I 

It would be ironic and unfortunate if the patent system were to reward the routine while discouragin1g the 
innovative. YeUhat could be the result of offering broad patent rights to those who undertake massi~e but 
routine sequencing efforts -- whether for ESTs or for full genes while granting more limited rights or no 
rights to those who make the far more difficult and significant discoveries of underlying biological 1 

functions. A second, equally unfortunate outcome would arise if a partial sequence publication or t 

submission to a database precluded patenting of innovative disease gene discoveries leading to impt.oved 
medical diagnostics and therapeutics. This could lead to inhibition of contributions to databases and! lack 
of investment protection for the innovative. We hope thaUhe system will find some way to adjust to the 
changing realities in this field to promote and protect this important and ongoing process of discovery in 
the public interest. 	 . I, 

, 
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SUMMARY OF COMMENTS FROM PARIICIPANfS IiI,
I: 

i: 
[EDrrOR:S NOTE: In this final session, 14 participants gave jive-minute oral p-eseritations t: 
addressed to the Genome Patent Working Group. Those comments are summarized below in I 

the order in which they were ?€Sented. Only 0 JJicial resolutions 0/organizations, entered into 
the record o/the meeting, are ]reSented in foll. Written statements submitted by most o/the 
speakers are on file for p.dJlic inspection in the oJJices o/the NSF Directorate for. Biological 
Sciences, Division o/Biological Inst1U1nentation and Resources. Copies maybe obtained tom 
the Oak Ridge Associated Universities, Science/Engineering Education Division, at 615/576
7393.J 

Charles M. Chambers - American Institute of Biological Sciences 
Topic: Testimony 0/ the American Institute 0/ Biological Sciences on Intellectual 

Property Protection and Genome Research 

Dr. Chambers, Executive Director of the American Institute of Biological Sciences ,
J 

(AIBS), referred to the topic of the meeting as "an issue of fundamental importance to the I" 

historically successful relationship between the scientific research community and the · 
. Federal Government." He commended the Working Group for seeking broad input about 

this complex and challenging topic, which lies on the boundary between science--i.e., 
research to discover knowledge about the natural mJrld--and invention--i.e., creating 
something useful based on existing knowledge. 

Chambers said that the patent system, as an adversarial arbiter of property rights, is 
ill-equipped to manage or resolve the broad policy questions raised by this topic -with regard 
to ethics, public health, academic freedom, peer review, collegiality, dissemination of 
knowledge, etc. He urged the Working Group to consider more fundamental principles, 
such as openness in scientific inquiry and universal access to knowledge about human health, 
in its deliberations. 1~ 

" I 

He recognizes that, in light of the strong affirmative policy to exploit patents on I 
I! 

behalf of government agencies, and given the volatility of the genome research arena and !: 
the ambiguities of patenting, it seems very prudent and reasonable for an agency i 

administrator to decide to seek patents for expressed sequence tags (ESTs ).' The risks that 
AIBS sees are in the future, in the event that lithe patent application take on a life of its 
own, separate from the invention. There does come a point of diminishing returns in 
technology transfer when it is -wiser for the government, just to step back, dedicate the 
invention, and let the marketplace do the. best it can. I mJuld suggest 18 months is a 
reasonable such horizon." 

II 
1 
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Ii 

A second question is whether the patent should be granted. He is concerned about 
the issue of usefulness, which is lithe fundamental quid pro quo for the monopoly." iHere 
the facts of each case are complex and. wlnerable to subjective interpretation or 
manipulation. AlBS is concerned that "a great peril exists, that when the matter being 
licensed is close to the forefront of scientific research, decisions by non-scientists cani alter 
the way science is done. And we \VOuld encourage close involvement on a case by caselbasis 
by peer review panels and study groups familiar with it."· ; 

I 

Chambers closed with the following statement: "In my view and'in the view df the 
majority of the Congress, the United States should declare that the human genome is 
non-patentable material and seek international concurrence in this regard, in much the $ame 
way that nuclear materials and processes for atomic weapons have been treated." . 

I, 

I: 

Walter Nance - American Society of Human Genetics l 
! 

Topic: Testimony Regarding PatentingofExp-essed Sequence Tass and Other RaMom 
or non-specific DNA Fragments !i 

i! 
Dr. Nance spoke as President of the American Society of Human Genetics, whicr. has 

endorsed the cloning and sequencing of expressed sequences as an effective stratem for 
rapidly identifying those regions of the genome that are of greatest· health relevance. 

"However, he said, in recent months the Society has become increasingly concerned about 
the submission of patent applications for ESTs by scientists at the National Institut~s of 
Health. Their primary concerns relate to the lack of novelty and specific utility of E&Ts. 

, 

First, since ESTs are isolated more or less at random as fragments of genes in cclding 
proteins of unknown function, Nance said, they lack the known specific utility that can!'only 
be obtained after additional research is conducted to determine the full cDNA sequenc¢ and 
deduce the amino acid sequence of the encoded protein. Further research may the:n be 
required to establish the protein structure, its function, and its health relevance. Not Until 
then \VOuld it be possible to assess the specific utility of a given EST. 

The Society also contends that the idea of isolating a large number of cDNA clones 
and using the sequence of a short piece of each as a genetic marker or tag is an ob,#ous 
approach that has been extensively discussed in the human genetic community and is 

.1 	 currently the basis of ongoing genome projects, both within and outside of the U.S. Some 
of these projects were underway at the time of the NIH patent filing, he noted. l' 

If EST patents are allowed, the Society is concerned about the effect that.:;; the 
resulting race to establish ownership of the human genome will have on the' spirjt of 
international collaboration that has characterized the Human Genome Project. They are 
concerned that conflicting patents may be issued on multiple ESTs derived from the sl~e 
gene. They are also concerned about the chilling effect that EST patents might hav~ on 
research to develop commercial applications of those cDNAs that are found to ~ of 
demonstrable utility. Finally, if patents are allowed on ESTs, they see no rational crit<1rion 

I: 
I 
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for barring the patenting of larger pieces of DNA clones, such as yeast artificial ,
chromosomes (Y ACs) or even chromosome--specific libraries. 

Nance concluded by stating the recommendations of the Society that: 

• 	 If DNA sequence information is to be patented at all, the minimum criteria for i 
patenting such information should be demonstrated specific and substantial utility I 

i: 

based on specific knowledge of the function or value of the DNA sequence, clone, 
or fragment, rather than on the general knowledge that some of the ESTs will 
doubtless be found to have value if they are studied long enough. 

". 

• 	 ESTs and other random or nonspecific DNA fragments should be specifically 
excluded from patent protection, since they '\\Quld fail to have the specific and 
substantial utility required by Part I of the patent application. ,-, 

I' 
A ruling should ,be obtained to ensure that publication of a sequence of an EST or :," 
any other random or nonspecific fragment of DNA not be considered as "prior art" 
that '\\Quld intedere 'With the subsequent patenting of genetic discoveries that do have 
demonstrated utility. 

! 
• 	 International patent law should be made uniform 'With respect to the intellectual ' 

property issues raised by the Human Genome Project. 

Nance expressed the belief that an international collaborative effort as bold as the r 
Human Genome Project should not be jeopardized by the possibility of irrevocable damage I: 

inflicted by EST patents, the majority of v.hich may never have any demonstrable utility. 
The objective should be to ensure that patents are obtainable at a stage that will still offer 
commercial exploitation of genetic information, but not so early in the process that it will 
stifle individual scientific endeavor and lead to international chaos. 

Richard Lo'\'\er - University of Wisconsin, Madison ' 
Topic: Intellectual Property Considerations Jbr Public Plant Gemqiasm Development, ;: 

Dr. Lovver is Associate Dean of the College of Agricultural and Life Sciences at the ' 
l'University of Wisconsin, Madison, and Acting Executive Director of the Wisconsin I' 

Agricultural Experiment Station. His comments addressed intellectual property rights as i' 
I' 

" . 

they impact plant germplasm developments at state agricultural experiment stations. About i 

350 of the approximately 6,000 research scientists employed at these stations, he said, are 
plant breeders involved in the development of improved germplasm for food, fiber, and 
ornamental crops. " 

I, 
Much of the vaunted success of the agricultural experiment station system can be 

attributed, Lovver said, to the free exchange of information as vvell as germplasm in the 
development of a cooperative infrastructure that allo'WS new germplasm to be acquired, 
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The issue of patents on inv~ntions of genomic research is the!i 

subject of intense debate. The exchange of scientific information 

and access tonew technologies are critical to biomedical 
 I, 

. research. Similarly, strong patent laws are necessary to " 
encourage innovation. Thus, it is time to balance access and " 

I. 

incentive. Patents claiming genes with purely speculative 
utilities should not be issued, and they possibly limit research. 
Reasonable access to properly patented genes should be I' 
provided for research, arid exclusive positions maintained for 
commer<;ial utilities. This will promote ready acc'ess to geno~ic 
information and fundamental technologies, while optimizingi the 

, discovery and disclosure of basic advances in biomedical i 
research. 
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, ' I:I ~ f.:2 
1., Crime - Update on Gun Negotiations. We have begun to engage yarious parties in . ~ 

the settlement talks and want to keep you updated. This week we met with representatives of : 
most of the cities and counties that have filed suit against the gUn manufacturers. Our message;, 
to this sprawling group was the importance of solidarity, and they were roundly supportive ofo'ur 

, . " , '. I 

involvement. We also discussed strategy with the Attorneys General ofNew York and i: 

Connecticut, Eliot Spitzer and Richard Blumenthal, who have led the slow-moving talks to this;: 

point and who will be working with us as we push things forward. (Weare meeting with Stan !i' 

Chesley on Monday). Our plan is as follows: we are working now to hone a common "wish i 

list" ofremedies that we, the cities; the states and others on our side can bring into the settlement 

talks; on January 6, Robert Delfay, the lead industry negotiator, will come to the White House :: 

for a preliminary visit; on January 21, we will meetthe'rnanufacturers at the annual Shot Show 'in 

Las Vegas for a round of substantive talks; and sometime in the middle ofJanuary we may alsoL . 


, 	 I' 

meet infonnally with manufacturers to lay the groundwork for the Las Vegas round., None of !: 

this infonnationis yet public. On a separate track, we met with this week with John Podesta and 

Administration staff to layout o~r legislative and regulatory agenda on gun control and I 


enforcement. We have a series of announcements in queue, beginning this,weekend with a new 

budget initiative for ATF on ballistics, that will'serve both to fortify our negotiating position an~ 


to frame public debate on our tenns as talks w,iththe industry get underway." '~ ~ , 


2. Education - Civil Rights Investigation of Chicago Social Promotion Policy. You ~~ 
asked r7cently.about a federal civil rights ~nvestigation of the Chicago ~u?lic. Schools sodal 1;:~ , ~ 
promoh.~Tl pollcy. In October, the EducatIon Department's Office ofClVtl Rights '(OCR) , ~' 
received a complaint from aIJ. advocacy group alleging that Chicago's policy discriminates on tije 

, basis of race and sex and violates Title VI and Title IX. The complaint alleges that Chicago US~tr.<I'J. '~-' 
the Iowa Test ofBasic Skills (ITBS) as the sole criterion for promoting students to the 4th, 7th i· ~lC. ?1 
and 9th grades; that this has a disparate impact on African American, I,.atino, and male students;' 
and that CPS is using the test in a manner that the test's makers deem inappropriate. OCR is now 
gatherin. g infonnation on th,e allegations, but has detennined already that the Title IX claim has;, ' 
no factual basis. Chicago maintains that it takes into account factors other than ITBS scores, i 
such as grades and attendance. The plaintiffs contend that those other factors never mitigate I 

poor scores. While we cannot influence the course of this investigation we are monitoring it!: 

,.~ 

~' 
1 ' , 

,-;.\ 
closely. The social promotion policy in your Education Accountability Act requires mUltiPle~'" 
measures, not scores'from a single test, for promotion decisions. l' 

• 	 I" , 
: ' 

What 'they are doing in I /' 
r,Chicago is good -- they need 

to keep high numbers of low ' 
learners going 	,to summer 
school!,' 	 ' 
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.. ' THE PRESmENTHAS SEE~N 
~ , " A. ' 30 - ., e; .' 

, ~. Health Care - Partial Birth Abortion and Organ Trafficking. Kate Britton r ' 
recently wrote to you about partial birth abortion, and you asked two questions about her letteri' 
First, you asked about fetal tissue trafficking. Britton cites an article in the Wanderer claiming!, 
that women are coerced into having abortions so that fetal tissues and organs can be sold to NI$
funded laboratories. This is simply not accurate SelJiRg eed;; f3arts SF HI:I:HlaIl tlSSI:I:G isj]Je~,I: 
and NIH would not sanction or fund the types of activitiesdestribed in the article. Second, you 
asked about Britton's claim that "the vast majority of partial-birth abortions are performed in t4,e 
5th and 6th months of normal pregnancies and are completely elective, that is, not associated I: 

, with maternal or fetal risk." ACCQrdjng to a snorey by the Alan Gllttmacber Institute. the 1 ' 

ma'ori of these rocedures are indeed erformed in the 5th and 6th months ofpregnanc ,but' 
e do not have good data on the associated risk lev£.!. Your position on t IS procedure is clear:I, 

~ " ,you would ~ign a ban of late-term a,bortions i~ th,ere were an approPri,ate e~ception. to proteCt th~ 
r-d' health and hfe ofthe woman. You h~ve conslste~tly opposed the cases ~ntton:obJects to - i' 
~ ~rocedures that are "complet~ly electIve.", We Will help draft an appropnate response., ' i:' 

,4. Health Care - Update ~n Gene Patenting. Following your Millennium Meeting oh .. 
genetics; the NIH met with the Patent and Trademark Office to discuss growing public concern~ 'about PTO's liberal app, rovalof P, atents, for gene sequences. From the NIH's point 'Of, view, SUSh, 
patents severely limit research and development on the genetic underpinnings and treatments of 
disease. '(As you know, there is also considerable debate whether intellectual property I 

' monopolies over genetic material should ever, as an et~c.al matter, be granted). As it'happens; ,rPTO is now developing new guidelines for the genetic patent approval process. Under the 
current draft guidelines, PTO would not grant patents for short genetic sequences that have no 
known function, but would approve patents for sequences when: 1) a specific function for the I 

sequence has been detennined, such as its role in disease development or itsuse as a diagnostic~ 
or 2) general infonnation about the sequence's location'or potential function has been identifieq~ 
The NIH, while pleased that PTO would refuse patents for sequences with no known function, is 
troubled that sequences for which merely general infonnation is known could be patented. h' 
Indeed, many in the consumer and scientific advocacy communities would prefer to pennit , 
patents only for those sequences that are linked to a new diagnostic lise or treatment interventiotl. 
The final guidelines are subject to an OMB review, and we will work closely with OMB and I 

, others to build in more protections against premature applicatioI1: of patents. 
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