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STIFLING OR STIMULATING—THE ROLE OF
GENE PATENTS IN RESEARCH AND GE-
NETIC TESTING

TUESDAY, OCTOBER 30, 2007

Housk oF REPRESENTATIVES,
SUBCOMMITTEE ON COURTS, THE INTERNET,
AND INTELLECTUAL PROPERTY,
COMMTIITEE ON THE JUDICIARY,
Washington, DC,

The Subcommittee met, pursuant to notice, at 2:14 p.m., in Room
2237, Rayburn House Office Building, the Honorable Howard L.
Berman (Chairman of the Subcommittee) presiding.

Present: Representatives Berman, Watt, Lofgren, Coble, and
Issa.

Staff present: Shanna Winters, Subcommittee Majority Chief
Counsel; Eric Garduno, Majority Counsel; Blaine Merritt, Minority
Counsel; and Rosalind J ackson, Professional Staff Member.

Mr. BERMAN. Good afternoon. The hearing of the Subcommittee
on Courts, the Internet, and Intellectual Property will come to
order.

I would like to begin by welcoming everyone to this hearing, “Sti-
fling or Stimulating—The Role of Gene Patents in Research and
Genetic Testing.”

I noticed a couple of days ago that George Bush, when he was
talking about President Putin and some of the problems in Russia,
he said that in terms of whether or not it is possible to reprogram
the kind of basic Russian DNA, which is used to centralized au-
thority, that is hard to do, and so I would first like to know if there
is a patent for an authoritarian gene, and how does it express
itself, and can it be licensed? [Laughter.]

Scientific knowledge concerning genes has expanded considerably
in the last half-century since James Watson and Francis Crick put
forth their discovery of DNA.

We know now that genes are the blueprints of all living things.
I am told that genes are chemical instructions stored in our cells
that tell our bodies to grow bones, make blood, repair damaged
skin, and perform tens of thousands of other functions.

Efforts to map the human genome, like the Human Genome
Project headed by NIH, have allowed us to identify specific genes,
determine their function, and harness their usefulness. As a result,
we have been able to produce therapies to alleviate human suf-
fering, such as insulin, develop tests to determine susceptibility to

(1)
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diseases, like Alzheimer’s and breast cancer, and create wholly new
organisms, like cancer mice and pesticide-resistant plants.

Many attribute this success to the incentives provided by the pat-
ent system. Given the robust nature of the commercialization of
biotechnology research, it is fair to say that patents have done
their job in promoting new inventions in this field. However, there
are those that have raised concerns about the impact of providing
exclusivity for patents on genes.

For some, genes are thought of as products of nature and, thus,
should not be patentable subject matter. However, the courts have
long held that compositions of matter isolated and purified from
their natural state are worthy of patent protection. This principle
was made clearly applicable to living matter like genes in the Su-
preme Court’s Diamond v. Chakrabarty decision.

For some, gene patents should require a more rigorous review.
The USPTO revised their examination guidelines for gene pat-
enting in 2001, which strengthened utility requirements so that a
gene (iOUId no longer be patented based on uses like being good for
landfill.

But while the 2001 guidelines tightened patentability require-
ments, some continue to argue that many gene patents are still
issued for uses that are speculative and unproven.

If the quality of gene patents remain a problem, stricter utility
standards requiring more concrete uses may be called for. However,
any lingering quality issues surrounding how gene inventions are
examined could very well be impacted by the recent KSR v. Teleflex
decision.

I know at least one of our witnesses will be speaking to that
issue.

Still, others fear that gene patents will be used to hinder re-
search. They argue that if patent thickets were to form, it would
become too costly or too troublesome for researchers to license the
patented inventions they need, forcing them to abandon their re-
search. There is anecdotal information that supports this notion
that researchers have discontinued research pursuits because of
the threat of lawsuits by gene patent holders. However, there is
also data that suggests just the opposite, that gene patents have
had little impact on basic research.

A recent survey by the National Academy of Sciences found that
in biomedical research, “There is a lack of substantial evidence for
a patent thicket or a patent blocking problem,” primarily because
researchers are not very concerned about patents being enforced
against them. However, the report went on to say that this non-
chalant attitude was based on the assumption by many researchers
that they qualify for a robust research use exception, which many
believe was eliminated by the 2002 Madey v. Duke decision.

Regardless, it might only take one major victory against a uni-
versity to create a real and substantial chilling effect. As such, we
may need to examine the effects or necessity of a clear research use
exception.

Finally, for some, opposition to gene patents is a matter of prin-
ciple. They point out that patents on genetic tests is harming pa-
tient access to and stunting improvement of these tests. It is rea-
soned that since most insurance providers do not provide coverage
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for genetic tests, the patent markup can price tests out of reach for
many patients.

In addition, some claim that gene patents have been asserted in
order to prevent others from improving possibly inaccurate genetic
tests and identifying whether these are even applicable to certain
population subgroups.

While I firmly support a patent holder’s right to charge what the
market will bear for his invention, using a patent to block efforts
that check the efficacy of such tests borders on the realm of patent
misuse and may constitute anti-competitive practices.

Patents are meant to encourage technological progress. Thus, it
is antithetical to the patent system for companies to use their pat-
ents to freeze a technology at a particular stage of development.

But is that what is happening? Are the practices of a few un-
fairly coloring all gene patents in a negative light? Are complaints
related to gene patents based more on how they are being used in-
stead of what is being patented?

We need to examine the role gene patents play in stimulating or
stifling research in genetic testing. It is my hope that this hearing
will help us answer these and many other underlying questions.

It is now my pleasure to recognize my friend and colleague, the
distinguished Ranking minority Member of the Subcommittee,
Howard Coble, for his opening statement.

[The prepared statement of Mr. Berman follows:]

PREPARED STATEMENT OF THE HONORABLE HowaRD L. BERMAN, A REPRESENTATIVE
IN CONGRESS FROM THE STATE OF CALIFORNIA, AND CHAIRMAN, SUBCOMMITTEE ON
COURTS, THE INTERNET, AND INTELLECTUAL PROPERTY

Scientific knowledge concerning genes has expanded considerably in the last half
century since James Watson and Francis Crick put forth their discovery of DNA.
We now know that genes are the blueprints of all living things. Efforts to map the
human genome like the Human Genome Project headed by NIH has allowed us to
identify specific genes, determine their function, and harness their usefulness. As
a result we have been able to produce therapies to alleviate human suffering such
as insulin, develop tests to determine susceptibility to diseases like Alzheimers and
breast cancer, and create wholly new organisms like “cancer mice” and pesticide re-
sistant plants.

Many attribute this success to the incentives provided by the patent system.
Given the robust nature of the commercialization of biotechnology research, it’s fair
to say that patents have done their job in promoting new inventions in this field.
However, there are those that have raised concerns about the impact of providing
exclusivity for patents on genes.

For some, genes are thought of as products of nature and thus should not be pat-
entable subject matter. However, the courts have long held that compositions of
matter isolated and purified from their natural state are worthy of patent protec-
tion. This principle was made clearly a plicable to living matter like genes thanks
to the Supreme (gourt’s Diamond v. hagrabarty decision.

For some, gene patents should require a more rigorous review. The USPTO re-
vised their examination guidelines for gene patenting in 2001, which strengthened
utility requirements so that a gene could no longer be patented based on uses like
being “good for landfill.” But, while the 2001 guidelines tightened patentability re-
quirements, some continue to argue that many gene patents are still issued for uses
that are speculative and unproven. If the quality of gene patents remains a problem,
stricter utility standards requiring more concrete uses may be called for. However,
any lingering quality issues surrounding how gene inventions are examined could
very well be impacted by the recent KSE v. Teleflex decision.

Still others fear that gene patents will be used to hinder research. They argue
that if patent thickets were to form, it could become too costly or too troublesome
for researchers to license the patented inventions they need, forcing them to aban-
don their research. There is anecdotal information that supports this notion that re-
searchers have discontinued research pursuits because of the threat of lawsuits by
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gene patent holders. However, there is also data that suggests just the opposite;
that gene patents have had little impact on basic research.

A recent survey by the National Academy of Sciences found that in biomedical re-
search, there is a “lack of substantial evidence for a patent thicket or a patent block-
ing problem” primarily because researchers aren’t very concerned about patents
being enforced against them. However, the report went on to say that this non-
chalant attitude was based on the assumption by many researchers that they qual-
ify for a robust research use exception, which many believe wasg eliminated in the
2002 Madey v. Duke decision. Regardless, it might only take one major victory
against a university to create a real and substantial chilling effect. As such, we may
need to examine the effects or necessity of a clear research use exception.

and identifying whether the tests are even applicable to certain population sub-
groups. While T firmly support a patent holder’s right to charge what the market

petitive practices.

Patents are meant to encourage technical progress—thus, it is antithetical to the
patent system for companies to use their patents to freeze a technology at a par-
ticular stage of development. But is that what is happening? Are the practices of
a few unfairly coloring all gene patents in a negative light? Are complaints related
to gene patents based more on how they are being used instead of what is being
patented? We need to examine the role gene patents play in stimulating or stifling
research and genetic testing. It is my hope that this hearing will help us answer
these and many other underlying questions.

Mr. CoBLE. Thank you, Mr. Chairman and ladies and gentlemen.

This is a good hearing topic, Mr. Chairman, in large part because
the subject matter lends itself oftentimes to misrepresentation.

At the outset, it seems to me that an inventor whose application
satisfies the requirements for gene patent is not trying to patent
“life” or personal DNA chemistry in violation of the 13th amend-
ment. The inventor’s ultimate goal is to develop a protein-based
drug, a diagnostic test, or a therapeutic modality that will improve
public health, if not save lives,

I, therefore, hope the Subcommittee will collectively acknowledge
after this hearing that gene patenting is a legitimate part of our
patent system. It is a thriving component, it seems to me, of our
knowledge-based economy. More importantly, gene patents ulti-
mately contribute to the health and welfare of the American people
and patients all over the world.

The National Institutes of Health 1s the world’s largest agency
for conducting basic medical and biological research with a budget
in excess of $28 billion, but the pharmaceutical and biotech indus-
tries devote more than $50 billion annually to research. The proc-
ess of identifying a DNA sequence through clinical testing and
manufacturing of an FDA-approved drug may cost the patent hold-
er in excess of a billion dollars, yet only a third of all drugs ever
generate revenues sufficient to cover those costs, and the great ma-
Jority, I am told, Mr. Chairman, of the biotech companies do not
realize a profit.

Mr. Chairman, you did a very good, masterful job, I will say, in
negotiating the recently passed Patent Reform Act of 2007, but one
thing we learned while debating that legislation is that different
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industries employ different business models. They use the patent
system in various and sundry ways.

American biotech companies are more reliant on the Patent Act
than any other industry. While a few biotech companies are large,
most are smaller and lack the internal financing resources to sub-
sidize their drug research and development. This isg especially true
of small start-up companies whose valuation is an exclusive func-
tion of their patent portfolios.

At our hearing today, the witnesses and the Subcommittee will
explore some legitimate topics associated with gene patents. Are
gene patents an impediment to university research? Do they inhibit
competition and limit patient access to diagnostic testing? Should
the Government exercise march-in rights to promote greater test-
ing and research?

I look forward to the testimonies of our witnesses today on these
and other issues.

And, in conclusion, Mr, Chairman, on March the 14 of 2000,
about 4 months before you and I were involved in a Subcommittee
on this very issue, at a hearing—gene patents, as you know, make
inventions—I remember President Clinton and Prime Minster Blair

entists everywhere, and some interpreted that as an announcement
of new Government policy that genes could not be patented.

Then the biotech industry, of course, experienced bad difficulty,
losing several billion dollars and, the following day, the Whiic
House released another statement emphasizing that the Adminis-
tration supported the patenting of genes.

I guess the moral of the story, Mr. Chairman, is to proceed cau-
tiously and deliberately, and you have a good reputation of doing
that, and I think I do, too.

This is a good topic for an oversight hearing, but I think we must
exercise great care about legislating in this area, lest possibly im-
portant industry and compromised public health could result.

Thank you, Mr. Chairman.

[The prepared statement of Mr. Coble follows:]

PREPARED STATEMENT OF THE HONORABLE Howarp COBLE, A REPRESENTATIVE IN
CONGRESS FROM THE STATE OF NORTH CAROLINA, AND RANKING MEMBER, Sus-
COMMITTEE ON COURTS, THE INTERNET, AND INTELLECTUAL PROPERTY

Thank you, Mr. Chairman.

This is a good hearing topic, in large part because the subject matter lends itself
to misrepresentation. At the outset, let’s be clear that an inventor whose application
satisfies the requirements for a gene patent isn’t trying to patent “life” or personal
DNA chemistry in violation of the 13th Amendment. The inventor’s ultimate goal
is to develop a protein-based drug, a diagnostic test, or a therapeutic modality that
will improve public health if not save lives.

I therefore hope the Subcommittee will collectively acknowledge after this hearing
that gene patenting is a legitimate part of our patent system. It is a thriving compo-
nent of our knowledge-based economy. More importantly, gene patents ultimately
contribute to the health and welfare of the American people and patients all over

The National Institutes of Health is the world’s largest agency for conducting
basic medical and biological research, with a budget in excess of $28 billion. But
the pharmaceutical and biotech industries devote more than $50 billion annually to
research. The process of identifying a DNA sequence through clinical testing and
manufacturing of an FD -approved drug may cost the patent holder north of one-
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billion dollars. Yet only a third of all drugs ever generate revenue sufficient to cover
their costs. And the great majority of biotech companies do not turn a profit.

Mr. Chairman, you did an outstanding job of negotiating House passage of the
“Patent Reform Act of 2007.” One thing we learned while debating the legislation

search and development, This ig especially true of small start-up companies, whose
valuation is an exclusive function of their patent portfolios.

At our hearing today, the witnesses and the Subcommittee will explore some le-
gitimate topics associated with gene patents. Are gene patents an impediment to
university research? Do they inhibit competition and limit patient access to diag-
nostic testing? Should the government exercise “march-in” rights to promote greater
testing and research? I look forward to the testimony of our witnesses today on
these and other issues.

But I conclude with a cautionary tale. On March 14, 2000, about four months be-
fore I chaired a Subcommittee hearing on gene patents and genomic inventions,
President Clinton and Prime Minister Blair issued a Jjoint statement on the human
genome. They said that all genes in the human body “should be made freely avail-
able to scientists everywhere,” implying the announcement of a new government
policy that genes could not be patented. The biotech industry promptly crashed, los-
ing more than $40 billion in market capitalization. The following day the White
House released another statement emphasizing that the Administration supported
the patenting of genes.

The moral of the story, Mr. Chairman, is to proceed cautiously and deliberately.
This is a good topic for an oversight hearing. But we must exercise great care about
]egi]s]ating in this area, lest we wreck an important industry and compromise public
health.

That concludes my statement, Mr. Chairman,

Mr. BERMAN. Thank you, Mr. Coble.

I am wondering whether the asset value of the companies went
back up by $2 billion on that next day when he said that because,
if it had, I can say anything now and correct it tomorrow.

Mr. CoBLE. And I am not sure I can answer that. [Laughter.]

Mr. BERMAN. I now will introduce a very distinguished panel of
witnesses.

Lawrence Sung is Director of the Intellectual Property law pro-
gram at the University of Maryland School of Law. He is a partner
in the Washington, D.C,, office of Dewey & LeBouef, where he spe-
cializes in biotechnology, medical device, and pharmaceutical pat-
ent litigation and counseling. Additionally, he serves as a consult-
ant to the National Human Genome Research Institute and as
Chair for Intellectual Property for the National Research Council.
Professor Sung earned a Ph.D. in microbiology from the U.S. De.
partment of Defense Uniformed Services University of the Health
Sciences and a J.D. from American University’s Washington Col-
lege of Law.

John Soderstrom is the Managing Director of the Office of Coop-
erative Research at Yale University, where he is responsible for
managing the university’s intellectual property portfolio, executing
commercialization strategies and developing spinoff ventures. His
posture has allowed him to participate in the formation of more

also President-Elect of the Association of University Technology
Managers. Dr. Soderstrom received his Ph.D. from Northwestern
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And T might point out we have had no less than the President
of Yale University testifying on patent issues several times in the
past few years.

Marc Grodman is founder of Bio-Reference Laboratories, the
largest clinical laboratory operating in the Northeast. In addition
to being a major regional laboratory, Bio-Reference Laboratories
also provides national services in informatics and genomics. Dr.
Grodman is also an Assistant Professor of clinical medicine at Co-

Grodman received his B.A. from the University of Pennsylvania,
his M.D. from Columbia University, and attended Harvard Univer-
sity’s Kennedy School of Government,

Jeffrey Kushan is a Partner with Sidley & Austin, where he
serves as Practice Group Chair for the firm’s D.C. office. Mr.
Kushan focuses his practice on Hatch-Waxman patent litigation,
patent appeals and proceedings, patent portfolio reviews, and he
represents clients, including trade associations, on domestic and
International patent policy matters. He is testifying today on behalf
of the Biotechnology Industry Organization. Before entering private
practice, Mr. Kushan worked in Government as a patent examiner,
In various policy advisory positions at the USPTO, and as an IP
negotiator at the USTR. Mr. Kushan received his M.A. in chem-
istry from the University of North Carolina at Chapel Hill and his
J.D. from George Washington University.

Gentlemen, it is really an honor to have you all here today. Your
written statements will be made part of the record, in their en-
tirety. I would ask you, if you would be willing to, to summarize
your testimony in 5 minutes or less, and to stay within the time,
there is a timing light at the table. When 1 minute remains, the
light will switch from green to yellow, and then red when then 5
minutes are up.

We are glad to have you here.

Dr. Sung?

TESTIMONY OF LAWRENCE M. SUNG, J.D., Ph.D., LAW SCHOOL
PROFESSOR AND INTELLECTUAL PROPERTY IAW PROGRAM
DIRECTOR, UNIVERSITY OF MARYLAND, SCHOOL OF LAW,
BALTIMORE, MD

Mr. Sunc. My charge during our brief time js relatively modest.
I am not here to represent an organization, nor am I here to press

patent exclusivity and public access you ultimately deem appro-
priate.

These may not be actual answers to the question of gene pat-
enting, but then, as you know, what law professors do best is to
answer a question by raising more questions.

This Subcommittee has had the benefit of hearings focusing on
the state of the patent system and on the possibility of patent re-
form legislation. I will not revisit these general principles of the
patent system, but instead address some of the distinctions of gene
patenting, three in particular.
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First, patenting genomic Inventions is different because the un-
derlying technology is different. Metaphorically speaking, in the
physical sciences, 1f one dedicates her career to climbing the high-
est mountain, then on that day she can be confident that she hag

public first rallied against.

But the issue of gene patents and their effect on research and
public access to genetic testing remains. For those of the mind that
action is necessary, one option is the maintenance or the enhance-
ment of the rigor with which the Patent Office éxamines gene pat-
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MercExchange also implicates the restraint on the grounds of pub-
lic interest in granting injunctive relief to gene patent plaintiffs
even where infringement has occurred.

The Government’s implementation of existing march-in rights for
federally funded technology covered by gene patents would be an-
other avenue to ensure public access.

For those that feel the status quo or the reinvigoration of these
standards fall short, new legislation might be considered and these
include three options. First is the creation of the heightened stand-
ard of inventorship that effectively precludes the mere elucidation
of a natural property, such as the DNA sequence or a biological
pathway. Second is compulsory licensing of gene patents or some
form of mandatory patent pooling of gene patents. And, third, is an
academic research use exemption from patent infringement.

In this last regard, my written submission for this hearing de-
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Introduction:

ienahmd, | would like ta Eegsn with an overvigw of Car patents.
What is & Gare Patam?

The term “ganm patent” i rot Pt of & nomenclatuce with 2 custamary o
wniversaity accapted meaning. | have hoard the use of this tar genecically to refer to
patents a3 well & patent agplications where all of izt sorre of the daims frertain to

encodis & complate proteis 1o 2 ONA seguEnes that has uakpan bilogic signifcance.
Bacuuse the wume tiTn, “gens patent,” is olen At 1T very diferant thingy
tachniaily spexking, the fegat Boverrance of thus techoniogy is at wa without sarme

Compoundirg the uncertsinty that the scence oight carey bs the vagary of gur
Laterd vyetem that slows applicants to define twir envwsticns i shais oW walTds, ever
where sch debnitions aght otherwise thie Py ing of such
words to others skitied in the sre, Accordingly, what ooe read in 3 patent describing &
"gera” iy beay linths resemdisnce 1o what ¥ molscular ety would atharwise tal)
VO 8 paoa” i as & matter of sciantific TRuth, O cann begin Lo aporaciate the intrerent
dfficuiy in having confidence in a 108 whare the starting Hins sl is dubatabrle,

sgnificance &t x “genomic fragment,” and in some CAsB, B30 KaprRssad] Soquence tay
€578} or siogle nuthrotide potymotphisms (S, Accordiegty, whan { refer toa “gany
patent,” | will maan a patens that cairmns 3t least 3 DA saquance that ancodes &
TBMpiste protein ot a portion thereof, in this regied, radiioeat genhe patents have been
arcend o i ralati v King Yirne whermas patent 5 Claiming g
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i ke

fragrunts of unknowsy or
hava bwan the ceux of more recent con

Fateriting DAA and Rising Concerms

& {surh a4 E3Vs ang NP

-
Froversy.

Although DA is raturaty ocourring us the biclogic Bluepring for lving arganisrns,
I pITENT SO recoghizes the wubyject rmatter ax patentstle where the claims e
forth in 8 patent application pragedy distirguish the invantion from th facen of the

i DNA found ¢ Iy, Bocause

QI patent systwm does not differentiste

berwenn the petisis of Invertion and Sisaovesy, the elicidation of SubiecT matter faund

TARIUTE May peverthsiess Lua sise 1y
froduct of process. OF course, bayond

valid patent claits that relate 1o the naturst
the qualification & statutory St matter

fram the disclosues of an nnovatig tuchnalogy in return for o grant of temporary

protifem with muking sense of the patent ipw

visk-vls genomic imventions is the temporal distoetion that ooors betamen the time
Patent claims are fised arsd the time the U5, Patunt & Tradernark Offine {FTO] and/or
Tedarat courts pass on thw PAtEntabifty or myvatelty of thwsy chEms, Particoterly weth

£Rnomic inventions, 3 decade or mory

CIN DRI these two. wverds

Althasgh taced rowtinely with oW teckaoiagins, our patent system has porhags
with rie: athar class of imventions been o significanthy challenged in dogma. in patticilar,
2 pateat spplicant must by sble to taach tha bebkc about the inverdion by providing &

l; by chaar te two fund

{ ’Whﬂtzrt?“md‘wmsdonﬂ

da?” With regard to traditionat £une patents, the rewponse woukd inciude disclosyre of

the full-length DA that
irdormation sbout the Wk and ity

-1 ¥ complete p i ity comjunetion with

¥l beratic ’mklmmwo{w_ﬁmﬁm

raswarch, manthy, f not veass, of charcterization efforts PONT b erilailed,

created significant problems for our paterst systern,
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Ity and its potential chitling effect o reseirch andd Sevrlopment. But the Patent
Gold Rush wars oo Still, fike most #old rushes, the dregrms of riches from the curmeship
of penomic dats sione began to tade abmost as Quickly 81 thary krose. The FTO

lithed #n ingteny o the tars of EST and SN cluins,

The FTO vtruggled with att DLE 10 W applicabifity of trudii ,
BENEIC pranciples of patent lew to this ORI Eieg technology. The PO inftiaily issued the
1999 Ravised Intarin Utitity Exarmanation Gudetis, only o withdraw therts i thoe Faca
of crisheat pubdic commeny, The reiss0R of the PR prawriptions ity TREATT yitimataby
umohirwfwmofﬁwlﬁmutiury" kan Guidelines, The v work
far menting the requirarnents of 35 U.5.C. § 104 now inclides tha esarviste for a pateny
ppicant 1o articulate 2 spocifie, substantialand creditle utility,

Starmuring the Patenting of Genomic Fragmants

I 2005, the .5, Court of Appesls for the Federst Cireuit closed this chapter in »
long-awaited erding 1o the suspanseful story of whather gene patantiong would inciuds
ckaims {0 genomic fragments of urikraam Biclogic signdiearce, In tn te Farbwr* the
Federal Circwst axplained thit 2 chisred invartion must have a spacific and sibstantial
ldty 1o sty 35 US.C 6 101, that an apphication must shaw that an irvwntion is
teoful to the public.ag disclosed in its current form, sot that it TREY peowve il 3t sooma

The Federal Circuit noted that g5 of the filing data of iz Patent applitation,
Fishwr admitted thas the NG Lenes had oo kngwn unctioey & Ok the chainved

& 3ampin havirg undovown Properties, Fithar's snsdogy wis fawed becauis a miktroscope
has the specifiz benafit of optically magnifying an obiset 1o imrvadiataty ruvead ity

' 421 F.3d 1365 (Fed, Cir. 2005}
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Bructurs, Coie of the clasmed ESTs, iy CORUAANL, CoutE 9Nty b used to dutect tha
X ol g H having the same structure ag the E5T LIV LN

The Federat Circuit furiiver expizined that the clasried ESTs ware uhabie to
provide ary information about the overal structiire et alons the function of the )
undnrbying gerie. To further the CHMDECOn, the Foderai Clreuir wepiined that while &
mictoscpe can affer an irmediate, real work! berefit i # variety ol appikations, the
Aame cannad be 1aid for the claired ESTs, Fisher's ascarted uses, therwiore, did not
miaet U standsod for o “wubstantial” wtdity under 35 U 5.C. § 101 Acarding to the
Federal Circuit, Fishvers ssserved uiss AT esanted martly hppothetical poasitalitias,

- which the elairpd ESTs, o arvy E5T for that L, coid possibdy achieve,
Bt nene for which thay have bean used A read world. Tha Faderat Cireuit furthar
expluined that Fishar's assnrted s wwte aot sutfisently “specific’ « that I, msthsing
bout Fistwr's alieged uses 101 1he five claimed E5T4 apan from tha rore tan 32,000
E5Tx Sisclosad in the patent ppliation or indeed from any €57 Sariend from any
argarism ¥

in adgressing the patwnsadiity of the EST claieng in Frher, the Federal Cireit
resntorced the quid pro quo of & suitatle primer on the elaimed invention dr exchangs
for the patent grant, i the words of the U S. Suprame Court alsout tha utdity
requirarment, “[A} garerdt is not o tusitiong lcenen, it i nt & reward for U search, by

[ on far its s ot canciusipn.**

Stricter Fatont Standyrds

Since the Fisher decision, the concernsz cuver the wTiphcaticns for gecw patents bay
fargely returned Yo & focgs on Patens clairing DNA sequences that sncode @ complete
Brotein ar & gortion thereof. n the meantivne, the standards for PatEnting ivontinns
genesally angushly hive bacome stricter gt of the evolding jisriprudence i the
doctrings of inberent antiipation and abviizsness.

Toreceive patent protection, the invention suist b i, L6, nat entieipated
by the paior art under 3% 5.0 102 Ancimyventige i wrdicipated i 3 dongly prior gy
refRrEnoe expressty o inneseritly discloses each and every limitation o the chyemed
invention.” Thas, & prior s rabarancy without express refarence to a ciaim limitation
Ry nanethaless anticipate by inhrancy.” Inherency is not HRCRERDEY COtrmingas

FBrenner v Mansen, 25303 559, 536 (1968).

* Sew Scripps Clinie & Aesearch Found. v. Genentech, ine, 93T F 24 1555 (Fad. Cir,
1994},

* See Titaaiuens Metals Corp. v. Bannee, 778 ¥ 2d T35 {Fed. Cir, 1585 ta e
Cimepwarode Poteny titip, 483 F.2d 1364 {Fad. {3t Z0074; Abbett Labs, v, Boxtet Phorm.
Prody., tee., 471 F.3d 1363 {Fed. Cir. 2006%; 4 re Crich, 398 7,34 L2353, 175859 {Fed. Tk,
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with kngwiadge of thowe of ordinary s34 in the yr. Adtisans of ordinary dll Ry not
Fecognite th inharent charactaristics or Tunctioning of the prr ar. The cew

ia ¥

resiaton shone does Ro¥ render that Y POt art py This avolution of
they doctring of inherent Anticipaticn may make it more difficott for applivants to obtain
G#ne patants, particulsdy thase claiming only convain Tragmants of a gane, which &
ctherwise disclosed in the PO JIT,

Yo receive patest Brotection, an imvention mut xoo be noerabiius #t the time
of the i Son to o of i ,x&iﬁiﬂhﬂmm-nmvﬁrﬁus‘cilﬂi.lnﬁﬂ
Il Co. v. TesBex ine.,”, oo 5 Court rajucted s rgid sppiicstion of the Feders]
Corewit's approsch known as the FBarhing, saggeition, o mothatices (T5M] test, ueder
witich & patard claim is onky proved obvigus if some mativation or SUERRITON §Q
cormising the peicse art teachings can be found in the preoe art, e natury of the grotiam,
o1 the knowhedge of 3 persan hving ordinary skt i the g1,

The Court opined that inventions in misst, if not al, instances rely upan bukding
Backs ong since uncovered, and ciirmed discaveries slmeoc of Petestity will be
wmbinations of what, in soma versy, is slready know, According to the Court, the
ShviouIness snalysis cannat be condingd bry an oves hasis on e impartance of
publivhed ertiches arsd the epbeit cantent of isusd patents. The Court noted that
RUNtrg patest prutection to adyances that would secur ins the Srdifary course withart

that when there is 3 desgn owed or markst PIOSSUIG 123 sobie 2 probisen snd thare are g
finite number of identified, predictable solutions, a parson of ordursry tilt hay good
TEASAN 13 purioe the known options within tis. e bogr toehimical B, B thils beady (o the
anticipated wuccess, 1 is likaly the produt mat of inmovatian byt of ordinary skilt and

0085 {(ho kg aszerted Gl CovEitig & gene’ s nucleoti oy & Sritic | whera
tha gefi, though net #3 particular SUGIEOCE, Was Slready kncwn bt the ant); i ie
Crutifersus Sprout Litig., 305 F.3d £343, 1950 {Fed. Cir, 2002) {ruslbsg thaet up
i s i of subia that sender bfmnhndauﬁﬂumwmkum
taslthy does not permit patent on idertitying broccoli sesds or preparing broceoli as &
taod product),

* Ser Sehering Corp. v, Geneve Pharms., 353 F.3d TH73, 1377 tFwed G, 2063}
{reiacting the contention that inharant anticipativn regisines FRLOERINON in the price ),

* See Bristel-Myres Squibh Co. v, Ben Venue Labs., fng, Z66 £.3d 1368, 1376 {Fed.
Cor, J001§ (aapiai g that rewiy di #d results of knowrs processes are not
patartabie becwse thone resils are inhanrient in Uee Erioven Rroceassl; Vieedegoat 8ros.,
e, v, Union OW & Co, of Col, 814F.20 628, 631 tFed. Cir. 1987) {holing that the
FECORRILION Of 4 rew aspect of @ kricwn process i not o pateetakis invention of » nowel
PrOcEss)

T127 S L 1727 (2007},
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Tomenan samse. This reldxation of the QLIRSS TANTand My al5d make it more
it for spphcants te ohyain Eene paterds, pasticubirly those ciaiming a novel
ambiration or ather yse of knawn Eerds and/or grow fragrnenis,

As & separate matter, 5 Fritvagoration of the imeantorship standazds might serve
to decroase the isuance of $e0e paterity. The patent law jorisprudence uniformiy

for purpases of dutermmining wi is an sventar o wha imvented firt. Listte
CONSEIArEton it spparent on whether certain PUpOried 215 of imvention sctuilly raet
thede wall acoupted Mandardy and otherwiss conatitide irentive seis

Cre praposal might be to reeast an ImvEntive &t as 3 goversing trashold For
PALGNL protection, particularly as Spptied 1o garemac i wes, This stardacd does not
incorparate the tradi aderations, such as Hy oF renob , in
Hixesung patent sligibifcy. Rather, ke thy requitkment of orginality in copyrigh lew,
thes matric oarwiders whether the claimed ivvarition legitimstely *owes its oOgIn" 1 the
namud inventor, or for that mattes, to aryone, This normative proposition contermplates

o munienad showimg of #ctin bodied in tiv conception of #n nvention in
order to quatily for patentability. But to the sutent that the conception of the invention
cannot fairly be astritved to un Indsed f, 4.e., the ¢ W ar anotiser, the

daimad invention would be deermed 1o hyve rested frovm 2 ron-innantive st and
this, be inafigibie for patent protestion.

Facilitating Enhanced Pubkiec Access 1 Patented Technoiogy

Various machanisme exist to facilitate pubilic acekey 1o patented technology
ganarally. As applied particularsy so BEDS patents, aich mechaniums batancn, invarying
degiwes, the intarests of commeroal exciusiity with public BLokss 10 patented puretic
tachrology.

iranstive Bxdief Raytraine Wide our FATART 3yitem doas (0t provide for
COMGUILOrY Bransing per e, the deriad of injutictive relel on the balance of the eouities
antfor the public interest tactors of the traditiarial fovefactar tests for cetermiring
whether to geant a FIRUNNATY OF Larmanent ijunction eserdislly amounts (5 3 dir
Jacto abilty of the infringer 1o CORTIDLY 10 Uk the patented snventisn, st $abject 1o
a reasonable rayaity. The decision in eBay tne: v MureEschange, LLE," whare the
Suprema Cowt vitiated the Federal Circwt presumotive grant of FITHACRC, injunclive
tefinf o & prevaiting pateries plainti#t in Favor of the reilance on the traditional four-
fuctar tea2, sustuing the possibisty of this spormach to aliow Rreater cublic actess ta
patentad gerwtic technatogy.

* 126501 1837 (2006},
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Eatant Pacls Fora biatechnology
than & peopristary POIRON of genetic du
d of ialy significant

COMPANY, thare is arguably no graster angar
U that mighat becorne the platform for the
dologicst products, Brsides s Anaightforward

A Jingly, thie o deticy of the ts

# Ry industry on patent wxehushvity

reeeing robust. Matehing this sre the CONUALIRE LORCEINS vt patent thickers ard
At obstaches to seobst wnd developrment.

Ax the Bigteehnsiigy sty Btk matscmd, vhe ebrdca of Cooperative markiet.
based vechnelogy transher Sratagus similar 1o thoise redigg SRS i ether techinalogy
TELIDEE % parhaps within reach, in 1998, suggested that the Ry etwmar
hastorical experiances and future prospucts in Siatechpobogy made patrs pooling
arrang B 1w cargid by bt thes wnfustry, and that the paterd landscspo
shouid not be sliowed 1o preciude the reatzation of finarmcisl fwards associated with
the complex research efforts of bictechnology companiss 1o understand and to hieness

the blologicat procespes Emobved”

At its corg, bectechinology is te explaitation of rgture's design, standing on the:
houidase of the isiogicat ter pl; alDNkwdnhwmkmd(R%ﬁ} For
buotechrciogy, graatic information represents an “inddusteg staodard” aralogous 1o

indesd, te viest pmsant of weretic information, snd its signdicence as &
fundarmntal ressarch tog! wvan absot functioned knowledge, can pive sise to an et
Grerahelming huniber of patents, the trus value of which may be uRdRertainabie

7 awrence M. Sung ot ol Greorer Predictabeity Moy esult iy Furrerst Pogls Ay
the Lederal Cireult Refines Scope of Bistech Ciaiens, Use of Collestive Rights Becomes

Likty, Natt L) {ban. 22, 1538], crwd in

SPTO White Pagar, Patent Foofs A Salution to

the Problem of Arcesy in Slotechnpiogy Patents tDuc, 5 0041 b0 2002 § testified,
during part of the Joint (1.5 Departenant of Justice and Faderst Trads Comeniiston

tarings on Compatition and aelinctuai
Basad Eronomy, thay Kivan the dynamivy

Propecty Law ang Poticy in the Knowledge-
of tictechmology resesrch and developrment,

the radlance by the Irdustry on ¢ stive market-based technology transier frategies
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withoul the cooperative sHorts of other companies

tr ¥t contx o with risk ayseg
uninforowd vakiation of patens PEs rmay alcne o4
mairtanEace of an isolfatiaeint bupiness stratagy.

The fishrrent of & 3 SO patery

ey evant, the gvwrall
basas s this rabataonty
Wl any perceived banatit ts the

Ot reeaich goals e duting thie tachok gical aspects kb a thote

LONES, 81y independsnr IENLIng Sent of patent pol

iy
WAPRAIRAN IO CAN MESE5E wiich

Batents would ba essential 40 schieve a freedony 1o operate in thiy regard. Yhis
asssssmnnt shoudd involes the tachnizas and legat sxpertive of guatified bistachnolngy

Batart attarmeys,

Ahﬁetummic‘yﬂuﬁtpmlm Ehiis havve 2

e hetizontal gope lating

breadby within u disciplion, for wohe, wnc
wssociated with » gartioutac biodagieat furktion. After

€ Eenets information Hkely
nakivedy, a biotachnglagy patent

pooi can raflect & more vertical integration of szientific methods acros varigus
disciplines, for example, afoviding freedom to operate fram Eenelc womening and lnsd
berdifiation to drug dé ry. The o ko of thae sppsopriste soape of
technology governed by the patert pow Fusther allaws the ddrnistrator to decide
whether ars invitation to patent Poot membershiig should ba extended 1o cartain

hers g essaritint 15.

During the patemt ponts exiEtance, 3 responsibility of the #eministratge will also
be the sirict cegulation of the composition of the portfolio, whick will likdy change

through the sddition of ety isroed,

rarwssertial, imalid of unenforceable patents. The administrator can fusther attend to
the sok: irey and of bt lioensens, th coliection and

dintributson of royalty incorne, st the et 1

The fundariental fstures of patent poal inelude the mtegration of
comglementary techaciogies, the redugtion of SBNERCLION SRS, the clearancs of
blocking pateet positions and the svaid # of castly infringamaeng iigation. it
stactiveness springe pencipally From a consmngus arnong the partcipants that individes!

Patent rights will De made svadlable 1o cther mymk

5 o1 air, ¢ S gt
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a5 mechanicrs to balanoe the in of i lusiity with pubiic access to
patented genatic tezhnadogy has resunged in cecent yaaes,

Mysrch-in Righty. Under 35 U S.C. § 203 {coditying a portinn af tha Bayh-Dole

Act), the federal govamment retains “march-in rights” for garnment funded
ivwentions cwned by small businesses or nongrofit crganitations. in stuations of
i ploitation of the Hon or pubiic besfth threst, tive funding agerey may

guest the o ot eicluay | 0 grant an appeopriite ficenie to srather. (f
the request is refused, the Faridiong sguncy may grant Ry cwn Yieerise, wilhout restriction,
inchuding ¥ liceese pram 1o & diregt Aepetiver. White the lederal goverment
hastoricalfy Mg never exercisnd yuch rights, this entithersast bt srguably greuter
implications for povarrmant funded REFOMNL tvvetiteara, prasurmably bacause of the
harightered rolevance of the SUlRLt ratter 1o potentiyl public heaith and b erro sy
wncerny,

Chinicat Triat Exemption. At present, tha onhe MATARY exemption 1o patent
irfrigement Habifity exists with 35 U 6.0 & 22UeH Y, which s Lmited to actreity
Texsorably refsted to the Poeparation and submission of an apptation fir faderal
reguisiory aparival. Such, Wy mary (rchide experitentation and other data
garhering. in this regard, § Tl ) can ba tairly characterized 2% an expedtnental or
tesearch use Gabirse appiicatis Oty in th spacific contest of FERIOrY Comphistice.

White § 271{#41) P Bram infringrment such ATVt By U garwefic dfriag
manufaciurer that would stherwise frfrings § 371fa), barg ay thit acthty is
teasorably rakited to the FOA application, § 22 tiel2} provices  cause of action for
infringerment based upon the Tiling of an application 1o the Food amd Orug
Adminsstratian [FUA] for markut approval of @ generk drag, The StatutoTy el thus
batances the interests of Btentod, brand-nama drug marndactures in anfoecing its
patent rights and the interests of the eblic I the svailability of o wormpetithve by priced
SEDEHC version of the drug 85 soan a3 passitile. Given the infringement exEmglion
under § 27 HeH ), § 271{e2} Sdsentially authoraes § dectaratory judgrent i by
Fatantee sgainat @ provpectie insfrirgpsr.

11 Meeck XGoA v, totegro Lifesciences L, (e, the Suprame Court had that 38
US.C 8 274w L] watends to alt usEy of prianted | iare. that aze By refpted

P tow, 2.9, Board on Smrce, Techaology, and Econom Potiey, Rt ha
BEREFITS ¥ S1RoAES AND Pasiismae Ressancr: LR OAG Prosray Ricavry, bingyation axt
Putsec Heastn [Hat't Azadesmies Press 2006] {“Facommrdation 11: fek shuld
wndertaka @ study of potential HrEISIY, goveTnament, and induptey arratpemants for
the poating and crosyhicansing of peroric srd protacmic patents, as woll ¥s resmarch
toal. "),

" 54505, 193 {2005).
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to the develiopment and submission of Ay information undar the Faderat Food, Drug,
and Cosmmtic At [FDCA), Weluding prechaicat stixiims of patenied SCODES thiat Are

cauld be included. On remvand, " the Fedorat Lietuit hurther noted that the criterion of
whethse the axperimental i igmtoer of a o { comp d i3 reaszinsbily retatad

1o the dievalspmant of snformation for 1ubsmise; 10 the FOA i stablished st the time
of the exparicnent, snd does not depend on the puooess o faiture of the
EAPETHTEIIALION of Bttual submission of the apeomaetal esuits, The Fadsral Cireiat

thus stated that studies of compounds that are et uitimately propased for elinical friak

arbor did ot depund on a ditinets betwenn Y andd resting reseanch, but on
whather the theeshoid bislogicat proprrtyand physiclogical #fwer had diready bewn
recogrized a2 ta tha candidate drug.

PALANT rghts b such & rasesrch oot rght be anfoeceatie. o for cthwr reassarch oGiy,
tha Merck dacision might kave fittin baaring,

Re N 1D, Fallowing tha 2002 Fadwrat Eoroait decision in Modey o
Duike University,” the research carmmunity has bear on notice that the patent inwsy
APPEy 1o basic Fesegrch Fcivetion, whether or not performed 31 univeraities or nen-prafit
inctituticats, as they relete 1o infringement, Of £oursa, the Feders! Cirruit has ves to
2boksh tha Lemimon w saemption (o patent inky X Habiility. ™ b ity
decision i Aodey leaves Rrave doubd that the tormmos law sesmption o patent
ufrigeinent fiwbieteny cien act 4 8 390 hartor for arry acadureny reLRareh SR i Thiy
day and age, Tha reheesot factors for sk a determmination rrguably discsun 1he mgture

Y A96F 30 1324 {Fed. G 2007,

¥ 307 £.30 1351 (Fed: Cir. 20023,

™ See Whittemare v, Cutter, 29 F. Cas, 1129, 1321 {C.C.0 Mase. 1413} N,
17,801 £ 1kt eonid never have bawnt the intesticn of ihe Yegistature to punish & g,
wha constractid such 3 maching rarely for philoiephical SupRricrans, or foe the
Furpose of scanaining the sufficiency of the machine to predlins ity dwseribad
facty "} Pappenbuten v, Follke$9 F. Cas. 1048, 1049 LLSDNY. 18611 (Mo, 1,279
{"[AD exp with # patented artice for the ol Purpnse of gratifying a
philosaphical taste, or curiosity, of for mery amusernent, i net an infringement of the
rights of the patentes ],




of the defendant (whether AT, DO-profit or not-borpeotit (n status] as well 55 the

it barhind tha conduct {no ¥ o Py W} #s long 4% the ket

infringement bty taly wit Pat extend b activity other than hobbyist tinkering or
testing of & patented ivvention for verificatiin and reprodueibility.

Tha thearetics] constraces teling & 274w 3] wnd other legidation, extent e
HOPoied, U eeigt contal S viting froms patent irdritigmiment babaay sl Bow froen
spacHic policy contiderations beyond the diverse objiectives thit are offiet in a delicate
IDREIaY TG pradmate the Progross of the ussful erts. The divarpence, tharefore, it
rusts with & preg w ] i statistary b use sy, arthiut
Tegard 1o technology, Industry of regik Y Srcatns, it e nead to reasters tha very
rdtuse of the patent systam,

The Reratore & rich with sucaliont considecations of thiz to<c. indead,
commentatoey, like Professors ixnics ddusih - Katherioe Strandbarg, and Rochalie
Dreytuss, have sot Forth sound rativnales fo1 & research use e mption, wheresi others
like Professor Richard Epctein Fave advocated that pompilsory brersing, sxgerimental
Gse deferzas, condempation roteedingd, and suck, which wisriedly cotlect adf hoe
intarventmns, defy the reatity that the PR SRR weks accaptakily.

Prioe, micre broad-based, Approsches ircluced aspects of COmpibory licansing,
in this v, far sxample, Professor Musler's propesed & stangsrd reach-through royatty
of 25% of pra-tax profits. Protessor Strandbixg Further propcsed » two-tinted
compulsary beensing scharma foe radaarch toed patemts. tn this tugard, rexeacch tool
patanty would be entitied 1o three to free vears of default watusivity, after which
campulsory icensing coult appky, This Sppeosch, sccording 1o Protesser Strandiwng,
woukd ercurage earky ¥ ard veduntary & ing. Such an
weerms ikedy, particulinly i voluntary Soetrsirg during the E3xiaivily period preteribag
ot benchmark for the TPty rate applied during the comalsory leanying period,
Profestar Orayhuss raisnd devaied i ALY i ¥ D & OF tive burrafits s haemes
between patentes and basic TEIRRIChErS in B praposad for ekl Hatuimy culwg
attached to research uygy of patented teshroiogy. Dra PIREREIDN was & stalutory
Arnendment (o eeampt baric reswearch from patent infringemant remadieg, simisr 10 35
VLS. § IR T) for cortain #sas of patented surgicsl and medicad mathods. Profgssar
Drayfuss siternatiusty [and moee favorably) adwocated 3 wakvar egistry that enabled
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undar IS US.C § 157, or the ihe. In this 0N, the research yse of the patented
HeChnology SURCT 1o walvns cauld OLRUT WithGut Bethorigation g ST nEAtiON,

such o the Nationat Academin have V¥ RO articulute & position Seyond racegriting a
reed for furthee shudy. White amcs regarded Ly many as a sgnificant whpiret 1o
sweeping reform of tha LS. patent vystern, i present fegislative proposal emboding #
tesegrch use exemipdisn provivan,

ir & modest propeaad 1o refecis the diadogue, | bave suggested 3 legistative
PrOposat 16 dmend the WS, patent Gws to *LtabASh 2 bavic reseanth rght te usp
Fatented technodagins. The propssal drws from thw gresant ars propoied stasutiory
framework govasning prior user TEhLs aqainat patent infringmment that iy bre fourd

with 35 U5.C. § 273, arid the 1 P & o that statite, The draft
legislatian woukd bafancs the int of scadermic r framdom wih paseny
aaclusivity., White the propassl wawid hold the acadanic research ity maoes

accountabig for their comduct, it would nmunize. scsdiic researchary and their
inStituthons fram patest inftingement fiabikty and darmages, ard o i '
woukd establish » right Yo ute patented techmology for besic ressarch unfattered by
threat of injunction. The draft fegisdati Wik seconpish this by peatiiding clgens

Acadermic bars and their institutions for parent infrings  where Such
indivicduals art emtities provide actuad fOtiCe 1o the patent werer of the oosn and
torlous U of tha patented tochnology for basic reswarch usas that bacrme
dedxated to the public, but by sl % claims agai i entitins that
knowdngly provide funding or rratarials, which facilitate the othwerwise infringirg attivity.
ir 30 daing, the proposed statute would foster the increaed wwareness ard reipect of
patent rights by the acadermic rassarch community while silweiating the apprehension of
patant infeingement suit, sy peralising only commmrcial sctivity dosre under the guise of
peadamic casearch,

IS USC § 274 Detense 1o infrngemant based os wiactios of basic rasmarch right
LN

1} DEFINCTIONS, « For purnoses of this LT

41} thae trem “basic resaareh use® means i of w devie of owthod in (e United
States parocrond by o nonpeolit rewarch isboratory, pe manpesivantivy such 33 a
Griversity, taseasch cantes, or hespital, & use for which the puldic is the intwnded
benativiary, sxcept that the e ~

{4} iy be assirted 31 a2 defense urder this suction anly for cantinued use by
sk o0 Vv Esboratory o nonprofis antity; anvd

{8} may not be asserted at a defense with raspect to any subsequent
cormsmertiaization or wse outtide suth laboratoty or nongrofit entity.

M DEFENSE TO INFRINGEMENT . ~
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{11 IN GENTRAL. - It shall e o dafense to #n action for infrngerneny urder
TN 27T of this ttle with respect to A1y Bkt ratter that would otherwise nfringe

patented duvice or method no later than six months afier such upe s commuencad,

{2} LIMITATHING AND QUALIFICATIONS OF DEFENSE. — The defense to
infriegement erder this section s subject to the foficwing:

A} NOTICE CONTENT. - The actusi Botice must incfude a research plan that sats
facth thw use of the paterted devies or emethod: wforma tion regarding the Mentity of ait
PRrsong stghged in tie resesech an and heir aifilinticng, the sature ars amsont of
Tunds yed 1o support the Betivithed parformed under the tettareh phar, arud the ientity
of the furding sourzes,

{8) HOT A GENERAL UCENSE. = The deterza assarind by § PETIS N vridar Yhig
LN I 008 5 gerarat icense Godar ol clairns of the BRTENT Bt isviw, Bat entends only
Yo 1he specific sutgact matier claimed in the patent wih resprct to which thae parsan
canr assart a defense ynder this chapaer, ECRPL 031 the deferse thult also watend 1o
variations in the quantity or volume of 8 of tha chaimad subjert matter, 3nd to
IMprovenents in the ciximad sister! mattes that do mot sefringe sdditigeat wpevificalty
<isirmed subject matter of the patent

{3} BURGEN OF PAOOF . - & PEreon asserting tha defense under tvis section shail
Prive thee burdprn of establisting the delere by chear I convincing seidence.

{41 PERSONAL DEFENSE, - The cufense urdar this suction iy b yssacted only
Dy the person wha performed the acis TRy te mstabilish thy defgne and, wxcwpt
far any trarssfer s the saxtent cwnier, (ha rght 10 ansert the dafarse shali 0t B
licwrised or azsignad or traniferrad to anather cerson w33 an ancilary arsd
subandinate part of & goad faigh assignrnent or transler for cther reasons of the antire
resoarch programm 1o owhich the defense relates.

{3} UNSUIECESSFUL ASSERTION OF DEFENSE, - 1 U defarice under this section iz
Peaded by a parson wha is fourd to Bfring the patent snd whe subsequently fafls to
demonitrate » reasorable basis for Esserting the defense, the court shall find the case
exceptionsl for the purpese of Pwarding sntorrey fues undier suction 265 of this title,

Conclusion
Torthe watert the baturce Batwern the interesty of LRemory Ciard wxthiasivity with pastiic
ACLHLE G GRONEC tRChnlogy is demad subogtimal, and the gslatyrs ek to remedy

tha sibuatian by SttOry changs, several machanizmg x5t that may be adagted inan
Ftempt 1 achive such 3 purpar. Howaver, the petertial for wnintecded

Approdched with carefiud deliberstion. Thank vou.
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Mr. BERMAN. Thank you very much, Dr. Sung.
Mr. Soderstrom?

TESTIMONY OF E,. JONATHAN SODERSTROM, MANAGING DI-
RECTOR, OFFICE OF COOPERATIVE RESEARCH, YALE UNI-
VERSITY, NEW HAVEN, CT

Mr. SODERSTROM. Thank you, Mr. Chairman, for the invitation
to be here today.
$ you indicated in your opening statement, some scholars have
argued that patents and their enforcement may impose significant
costs upon noncommercial biomedical research by creating an anti-

significantly hampered biomedical research.
T_wo recent surveys, as you pointed out, offer little empiricgl

fact, further note that patents are not typically used to restrict ac-
cess to knowledge and tangible materials that biomedical scientists
require.

The surveys further show that firms generally do not threaten
infringement litigation against academic research institutions, a de
factor research exemption, if you will, in part because such aca-
demic use may improve their invention or because they wish to
maintain good will and ensure access to future academic inventions
and also because the damages, as we all know, are likely to be very
small.

These studies also confirm that university technology managers
take a very nuanced approach to patenting and licensing seeking

aged by groups, such as the one that I help lead, the Association
of University Technology Managers,

niversities share certain core values, and we seek to maintain
to the fullest extent possible in all technology transfer agreements.
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Chief among thege values are the protection of academic freedom
and the open pursuit of scientific inquiry. We seek balance between
the business needs of our licensing partners and the shared value
of our respective academic institutions.

Recently, a group of university research officers, licensing direc-
tors, and a representative from the Association of American Med-

the public interest for society’s benefits.
The nine points included: one, universities should reserve the
right to practice licensed_ inventions and to allow othgr nonprofit

sions that address unmet needs, such as those of neglected patient
populations or geographic areas, giving particular attention to im-
proved therapeutics, diagnostics and agricultural technologies for
the developing world.

Many of these points were already being practiced. In fact, the
nine points have been endorsed by a growing number of academic

We believe that patent policy, as well as practice, should be guided
by the goal of promoting innovation and, in turn, improvements in
human welfare.

That view drove Yale’s interest in helping to draft the nine
points guidelines, which recommended that universities endeavor

tools as broadly available as possible.
Yale has long taken a balanced approach to patenting, taking
into account the nature of the inventionz its relevance to research,
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We do not think that gene patents are having a significant nega-
tive impact on academic research. There have been thoughtful
analyses of problems that could arise, but the most comprehensive
studies of this issue concluded that the patents are not slowing the
pace of research.

Yale and other research universities have a major stake in en-
suring access to research tools. We also recognize that cir-
cumstances may change as the field of genomics and proteomics
continue to advance, and T am confident that the scientific commu-
nity, working with the National Institutes of Health, the Associa-
tion of Technology Managers, the Association of American Medical
Colleges and others, will continue to monitor whether gene patents
are interfering significantly with research.

My colleagues and I are grateful for the Subcommittee’s interest
in this topic.

Thank you.

[The prepared statement of Mr. Soderstrom follows:]

PREPARED STATEMENT OF E. JONATHAN SODERSTROM

Mr. Chairman, thank you for the opportunity to testify before your Subcommittee
on the topic of whether gene patents are helping or hurting research in the life
sciences.

My name is Jon Soderstrom. I am the Managing Director of the Office of Coopera-
tive Research (OCR) at Yale University. The Office of Cooperative Research is the
intellectual property management and licensing organization for Yale University. I
also serve as the President-Elect for the Association of University Technology Man-
agers known as AUTM. AUTM is a nonprofit organization created to function as a
professional and educational society for academic technology transfer professionals
involved with the management of intellectual property. AUTM was founded in 1974
as the Society of University Patent Administrators, That group laid the foundation
for the association that exists today with more than 3,000 members strong rep-
resenting over 1,500 institutions and companies across the globe.

SOURCES OF CONCERN

tential rather than scientific merit.
Another aspect of the debate about whether intellectual property fosters or
hinders biomedical research relates to the ‘research tools,” which are the ideas, data,

[

1Heller, M.A. and Eisenberg, R. S. 1998, “Can Patents Deter Innovation? The Anti-Commons
in Biomedical Research.” Science, Vol. 280. No. 5364, pp. 698-701

ZMerges, R. P. and R. R, Nelson. 1990. “On the Complex Economics of Patent Scope. “Colum-
bia Law Review 90:839-916

38cotchmer, S. 1991. “Standing on the Shoulders of Giants: Cumulative Research and the Pat-
ent Law.” Journal of Economic Perspectives 5:29-41 .

4Cohen, W, M., R. Florida, and R. Goe. 1994, “University-lndustry Research Centers in the
United States.”; Thurshy, Jerry G. and Marie C. Thurshy, 2003. “University Licensing and the
Bayh-Dole Act.” Science 301:1052.
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materials or methods used to conduct research. Many such materials and methods
are disclosed or claimed in DNA patents. Among DNA patents, there is particular

Federal Circuit’s 2002 Madey v. Duke decision, which visibly affirmed the absence
of any research exemption shielding universities from patent infringement lability.
Patent claims based on DNA Sequences can be infringed by researc activities that
entail making or using the claimed sequence, not just by selling products or sery-
ices,

Without diminishing the importance of these potential concerns, it should be
pointed out that the evidence ofllgered to support these contentions is primarily anec-
dotal. Although these isolated instances have received significant attention, there is
no evidence that widespread assertion of patent rights on penes has significantly
hampered biomedical research. Contrary to these prevailing % 1

The authors cite a number of reasons, including the fact that firmg generally do
not threaten infringement litigation against aca emic research institutions (a de
facto research exemption), in part because such academic use may improve their in-
vention, because they wish to maintain good will and to ensure access to future aca-
demic inventions, and also because the damages are likely to be very small. Accord-
ing to the authors:

“Our research thus suggests that ‘law on the books’ need not be the same as
‘law in action’ if the law on the books contravenes a community’s norms and
interests.”

These findings are consistent with another recent major survey of 19 of the 30
US universities with the largest number of DNA patents. Their results showed that
the licensing of DNA patents at US academic institutions has not led to the decline
in academic cooperation and technology transfer that many observers have feared.¢
In fact, based on responses, the study demonstrated that in most cases the licensing
behavior of universities allows for collaboration and sharing of DNA-based inven.
tions among academic institutions.

The study investigated the patenting and licensing behavior for four main types
of DNA-based inventions:

* DNA sequences that encode therapeutic proteins

* DNA sequences that are phenotypic markers only

* DNA sequences comprising genes encoding drug targets

* DNA discoveries or inventions representing research tools

The authors discovered that most universities base their decisions to patent and
strategies for commercializing the invention on a determination of the level of pro-
tection necessary to induce an interested company into investin in the further de-
velopment, testing, manufacture, marketing and sales of a proguct embodying the
technology. Thus, in the case of a fully sequenced gene that encodes a therapeutic
protein, where the utility and the development risks are both generally acknowl-
edged to be high, survey respondents generally agreed that they would patent and
license such inventions exclusively. However, 'in the case where the gene encoded
is simply a target for drug discovery, few would consider even patenting such a dis-
covery since researchers would be free to screen their compound libraries against
the target while the patent application was pending and to use any resulting infor-
mation without fear on infringement. In addition, it has become commonplace for
universities, when Licensing their inventions, to reserve the right for their own fac-
ulty, as well as researchers at other non-profit entities, to use the patented inven-
tion. The study confirmed that university technology managers take a nuanced ap-

5Walsh, J. P. Cho, C. Cohen, W. M. 2005. “View from the Bench: Patents and Material Trans-
fers,” Science 309: 2002-2003.

S Pressman, L. Burgess, R. Cook-Deegan, R. M. McCormack, S. J. Nami-Wolk, I. Soucy, M.
& Walters, L. 2006. “The Licensing of DNA Patents by US Academic Institutions: An Empirical
Survey.” Nature Biotechnology 24: 31-39.
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proach to patenting and licensing, seeking only enough intellectual property protec-
tion to facilitate the commercial development of the invention,

This market sensitivity is also reflected in data on patent trends. The number of
DNA patents has shown a fairly dramatic and steady decline since their peak in
2001 (from about 4,500 to around 2,700 in 2005). Patent prosecution, maintenance
and management costs tha§ are typically between $20,000 and $30,000 per patent

ESTABLISHING LICENSING PRINCIPLES TO PROMOTE ACCESS

These results are not surprising to persons currently involved in technology 1i-
censing activities ag practiced at major research universities, To some extent the

leges met in July 2006 to brainstorm about critical societal, policy, legislative and
other issues in university technology transfer.” Qur aim was and is to encourage our
colleagues in the academic technology transfer profession to analyze each licensing
opportunity individually, but with certain core principles in mind,

The participating universities released a white paper, “In the Public Interest:
Nine Points to Consider in Licensing Universit){ Technology.”# The paper seeks to

capture the shared perspectives of the participating university research officers and

doing so.
The nine points identified in the white paper (see Appendix for the fall elabo-
ration of each point) included:
Point 1: Universities should reserve the right to Jn-actice licensed in-
ventions and to allow other non-profit and governmental orga-
nizations to do so

Point 2: Exclusive licenses should be structured in a manner that en-
courages technology development and use

Point 3: Strive to minimize the licensing of “future improvements”

Point 4: Universities should anticipate and help to manage technology
transfer related conflicts of interest

Point 5: Ensure broad access to research tools

Point 6: Enforcement action should be carefully considered
Point 7: Be mindful of export regulations

Point 8: Be mindful of the implications of working with patent aggre-
gators

"The participating universities included: California Institute of Technology, Cornell Univer-
sity, Harvard University, Massachusetts Institute of Technology, Stanford University, Univer-
sity of California, University of Illinois, Chicago, University of Illinois, Urhana-Champaign, Uni-
versity of Washington, Wisconsin Alumni Research Foundation, Yale University and Association
of American Medical Colleges (AAMC).

8“In the Public Interest. Nine Points to Consider in University Licensing,” March 6, 2007.
http://www.autm.org/aboutTT/Points to__ Consider.pdf
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Point 9: Consider including provisions that address unmet needs, such
as those of neglected patient populations or geographic areas,
giving particular attention to improved therapeutics,
diaglnostica and agricultural technologies for the developing
world

IN CONCLUSION

As technology transfer professionals, we recognize that many of these points are
already being Ppracticed. In fact, these points have been endorsed by a growing num-

participating institutions’ efforts to articulate these important principles ‘and urge
their adoption and application by the wider community of universities. As often is
the case, guidance as to implementation of practices that will advance the mission
of university technology transfer lags behind our collective awareness of both the
needs that exist and our role in fostering an environment in which such needs can

be met effectively. Given recent criticism from some sectors that question the mo-

to foster thoughtful approaches and encourage creative solutions to complex prob-
lems that may arise when universities license technologies in the public interest and
for society’s benefit.

We believe that patent policy, as well as practice, should be guided by the goal
of prometing innovation and, in turn, improvements in human welfare. That view
drove Yale’s interest in helping to draft the “Nine Points” guidelines, which rec-
ommend that universities refrain from patenting genomic inventions that will serve
primarily as research tools. Yale has long taken a balanced approach to patenting,
taking into account the nature of the invention, its relevance to research, and the

proach to licensing, especiall{ by insisting upon the right to make the invention
i e and other academic institptions.

enting and they are increasingly making specific provision for research uses of in-
ventions in licenses. There is evidence that a “de facto research exemption” exists
because companies rarely prosecute academic investigators for research uses that
may be infringing.

—— APPENDIX-—o

In the Public Interest:
Nine Points to Consider in Licensing University Technology

Point 1

Universities should reserve the right to practice licensed inventions and to
allow other non-profit and governmental organizations to do so

In the spirit of preserving the ability of all universities to perform research, en-
suring that researchers are able to publish the results of their research in disserta-
tions and peer-reviewed journals ang that other scholars are able to verify published
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results without concern for Patents, universities should consider reserving rights in
all fields of use, even if the invention is licensed exclusively to a commercial entity,
for themselves and other non-profit and governmental organizations:

* to practice inventions and to use associated information and data for research
and educational purposes, including research sponsored by commercial enti-
ties; and

* to transfer tangible research materials (e.g., biological materials and chemical
compounds) and intangible materials (e.g., computer software, databases and
know-how) to others in the non-profit and governmental sectors.

Clear articulation of the scope of reserved rights is critical.

Point 2

Exclusive licenses should be structured in a manner that encourages
technology development and use

When significant investment of time and resources in a technology are needed in
order to achieve its broad implementation, an exclusive license often is necessary
and appropriate. However, it is important that technology transfer offices be aware

of the potential impact that the exclusive license might have on fur_ther'rgsearch,

strive to grant just those rights necessary to encourage development of the tech-
nology.

Special consideration should be given to the impact of an exclusive license on uses
of a technology that may not be appreciated at the time of initial licensing. A license

grant that encompasses all fields of use for the life of the licensed patent(s) may

encouraged to use approaches that balance a licensee’s legitimate commercial needs
against the university’s goal (based on its educational and charitable mission and
the public interest) of ensuring broad practical application of the fruits of its re-
search programs.

In situations where an exclusive license is warranted, it is important that licens-
ees commit to diligently develop the technology to protect against a licensee that
is unable or unwilling to move an innovation forward. In long-term exclusive Ii-
censes, diligent development should be well-defined and regularly monitored durin
the exclusive term of the agreement and should promote the development and broag
dissemination of the licensed technology. Ideally, objective, time-limited performance
milestones are set, with termination or non-exclusivity (subject to limited, but rea-
sonable, cure provisions) ag the penalty for breach of the diligence obligation.

Another means of ensuring diligent development, often used in conjunction' with

address unmet market or public health needs (“mandatory sublicensing”) “and/or to
diligently commercialize new applications of the licensed rights. Such a requirement
couFd also be implemented through a reserved right of the licensor to grant direct
licenses within the scope of the exclusive grant to third parties based on unmet
need. In such situations, it is important to ensure that the parties have a common
understanding of what constitutes a new application or unmet need for the purpose
of implementing such a provision,

Absent the need for a significant investment—such as to optimize a technology
for wide use—broad, non-exclusive licensing of tools such as genomic and proteomic

tions (i.e., not an exclusive licensee’s single disease of interest) perhaps through
multiple field-restricted or non-exclusive licenses. Exclusive licensing of a single
gene for a diagnostic may be counterproductive in a multi-gene pathology where
only a panel of genes can yield an adequate diagnosis, unless the licensee has access
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of such products; in doing so, the university ensures that it is free to license non-
exclusively to others the right (or may simply not assert its rights) to use the pat-
ented technology, which they may do either using products purchased from the ex-
clusive licensee or those that they make in-house for their own use.

In general, when no alternative testing strategy is available for a given indication,
consideration should be given to means of ensuring reasonable access for patients
and shielding individual healthcare providers from the risk of suit for patent in-
fringement. As with any medical technology, licenses should not hinder clinical re-
search, professional education and training, use by public health authorities, inde-
pendent validation of test results or quality verification and/or control.

Point 3
Strive to minimize the licensing of “future improvements”

Although licensees often seek guaranteed access to future improvements on Ii-
censed inventions, the obligation of such future inventions may effectively enslave
a faculty member’s research Program to the company, thereby exerting a chilling ef-
fect on their ability to receive corporate and other research funding and to engage
in productive collaborations with scientists employed by companies other than the
Iicensee»—«perhaps even to collaborate with other academic scientists. In particular,
if such future rights reach to inventions made elsewhere in the university, research-
ers who did not benefit from the licensing of the original invention may have their
Oﬁ)portunities restricted as well, and may be disadvantaged economically relative to
the original inventors if the licensing office has pre-committed their inventions to
a licensee.

to the priority date of that application or patent,

In the rare case where a licensee is granted rights to improvement patents, it is
critical to limit the scope of the grant so that it does not impact uninvolved re-
searchers and does not extend indefinitely into the future. It is important to further
restrict the grant of improvements to inventions that are owned and controlled by
the licensor institution—i.e., (i) not made by the inventor at another institution,
should they move on or (i) co-owned with, or controlled by, another party. One re-
finement to this strategy would be to limit the license to inventions that are domi-

to a third party, at least within the first licensee’s exclusive field. As was discussed
earlier, appropriate field restrictions enable the licensing not only of the background
technology, but also of improvements, to third parties for use outside the initial li-
censee’s core business. In all cases, a license to improvements should be subject to
appropriate diligent development requirements.

t should be recognized, however, that not all “improvements” have commercial
potential (for example, they may not confer sufficient additional benefit over the ex-
isting technology to merit the expense of the development of new or modified prod-
ucts), in which case a licensee might not wish to develop them. In general, it may
be best simply not to patent such improvements,

Point 4

Universities should anticipate and help to manage technology transfer
related conflicts of interest

Technology transfer offices should be particularly conscious and sensitive about
their roles in the identification, review and management of conflicts of interest, both
at the investigator and institutional levels. Licensing to a start-up founded by fac-
ulty, student or other university inventors raises the potential for conflicts of inter-
est; these conflicts should be properly reviewed and managed by academic and ad-
ministrative officers and committees outside of the technology transfer office. A
technology licensing professional ideally works in an open and collegial manner with
those directly responsible for oversight of conflicts of interest so as to ensure that
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Point 5
Ensure broad access to research tools

Consistent with the NIH Guidelines on Research Tools, principles set forth by
various charitable foundations that sponsor academic researcfl programs and by the
mission of the typical university to advance scientific research, universities are ex-
pected to make research tools as broadly available ag possible. Such an approach
1s in keeping with the policies of numerous peer-reviewed scientific journals, on
which the scientific enterprise depends as much as it does on the receipt of funding:
in order to publish research resu ts, scientists must agree to make unique resources
(e.g., novel antibodies, cell lines, animal models, chemical compounds) available to
others for verification of their published data and conclusions,

Through a blend of field-exclusive and non-exclusive licenses, research tools may
be licensed appropriately, depending on the resources needed to develop each par-
ticular invention, the licensee’s needs and the public good. As suggested with re-
spect to genomics and proteomics method patents in Point 2 above, a university

sive for the sale, but not use, of such products and services; in doing so, the univer-
sity ensures that it is free to license non-exclusively to others the right to use the
patented technology, which they may do either using products purchased from the
exclusive licensee or those that they make in-house for their own use.

Point 6
Enforcement action should be carefully considered

In considering enforcement of their intellectual property, it is important that uni-
versities be mindful of their primary mission to use patents to promote technology
development for the benefit of society. All efforts should be made to reach a resolu-
tion that benefits both sides and promotes the continuing expansion and adoption

as set out elsewhere in this paper. Examples might include:

* Contractual or ethical obligation to protect the rights of existing licensees to
enjoy the benefits conferred by their licenses; and

* Blatant disregard on the part of the infringer for the university’s legitimate
rights in availing itself of patent protection, as evidenced by refusal on the
part of the infringer to negotiate with or otherwise entertain a reasonable
offer of license terms.

Under all circumstances, it reflects poorly on universities to be involved in “nui-
sance suits.” Exclusive licensees should be encouraged to approach patent enforce-
ment in a manner that is consistent with the philosophy described in this Point 6.

Point 7
Be mindful of export regulations

University technology transfer offices should have a heightened sensitivity about
export laws and regulations and how these bodies of law could affect university li-
censing practices. Licensing “proprietary information” or “confidential information”
can affect the “fundamental research exclusion” (enunciated by the various export

Point 8
Be mindful of the implications of working with patent aggregators

As is true of patents generally, the majority of university-owned patents are unlj-
censed. With increasing frequency, university technology transfer offices are ap-
proached by parties who wish to acquire rights in such Gverstock’ in order to com-
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mercialize it through further licenses. These patent aggregators typically work
under one of two models: the ‘added value’ model and the so-called ‘patent troll’
maodel.

Under the added value model, the primary licensee assembles a portfolio of pat-
ents related to a particular technology. In doing so, they are able to offer secon(fary
licensees a complete package that §f¥ rds them freedom to operate under patents
perhaps obtained from multiple sources. As universities do not normally have the
resources to identify and in-licenge relevant patents of importance, they cannot offer
others all of the rights that may control practice (and, consequently, commercializa-
tion) of university inventions. By consolidating rights in patents that cover
foundational technologies and later improvements, patent aggregators serve an im-
portant translational ?&nctlon in the successful deve opment of new technologies and
80 exert a positive force toward commercialization. For exam le, aggregation of pat-
ents by venture capital groups regularly results in the esta}f)lishment of corporate
entities that focus on the development of new technologies, including those that

products to the public,

In contrast to patent aggregators who add value through technology-appropriate
bundling of intellectual property rights, there are also aggregators (the ‘patent
trolls’) who acquire rights that cut broadly across one or more technological fields
with no real intention of commercializing the technologies. In the extreme case, this
kind of aggregator approaches companies with a large bundle of patent rights with
the expectation that t ey license the entire package on the theory that any company
that operates in the relevant field(s) must be infringing at least one of the hundreds,

tribution, the commercial licensee who advances the technology prior to sub-
licensing, or the added value aggregator who helps overcome legal barriers to prod-
uct development, the kind of aggregator described in thig paragraph typically ex-
tracts payments in the absence of any enhancement to the licensed technology.®
Without delving more deeply into the very real issues of patent misuse and bad-

Point 9

Consider including provisions that address unmet needs, such as those of
neglected patient populations or geographic areas, giving particular at-
tention to improvec{) therapeutics, diagnostics and agricultural tech-
nologies for the developing world

Universities have a social compact with society. As educational and research insti-
tutions, it is our responsibility to generate and transmit knowledge, both to our stu-
dents and the wider society. We have a specific and central role in helping to ad-
vance knowledge in many fields and to manage the deployment of resulting innova-
tions for the public benefit. In no field is the importance of doing so clearer than
it is in medicine.

Around the world millions of people are suffering and dying from preventable or
curable diseases. The failure to prevent or treat disease hags many causes. We have
a responsibility to try to alleviate it, including finding a way to share the fruits of
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what we learn globally, at sustainable and affordable prices, for the benefit of the

world’s poor. There is an increased awareness that responsible licensing includes

consideration of the needs of people in developing countries and members of other

underserved populations.

The de%ails involved in any agreement provisions attempting to address this issue
P

ex and will require expert planning and careful negotiation. The applica-
tion will vary in different contexts. The principle, however, is simple. Universities
should strive to construct licensing arrangements in ways that ensure that these
underprivileged populations have low- or no-cost access to adequate quantities of
these medical innovations,

We recognize that licensing initiatives cannot solve the problem by themselves.
Licensing techniques alone, without significant added funding, can, at most, en-
hance access to medicines for which there is demand in wealthier countries, Dis-
eases that afflict only the global poor have long suffered from lack of investment
in research and development: the prospects of profit do not exist to draw commercial
development, and public funding for diseases suffered by those who live far away
from nations that can afford it is difficult to obtain and sustain. Through thoughtful
management and licensing of intellectual property, however, drugs, therapies, and
agricultural technologies developed at universities can at least help to alleviate suf-
fering from disease or hunger in historically marginalized population groups.

Mr. BERMAN. Dr. Grodman?

TESTIMONY OF MARC GRODMAN, CHAIR OF THE BOARD AND
CEO, BIO-REFERENCE LABORATORIES, ELMWOOD PARK, NJ

Dr. GrobmanN. Mr. Chairman, Members of the Subcommittee, T
want to thank you for the opportunity to testify on a critical issue
of public health.

My name is Marc Grodman. I am a physician as well as founder
and CEO of Bio-Reference Laboratories, a publicly traded company.
We are the largest independent regional clinical laboratory in the
Northeast, emplo ing over 1,700 people with revenues this year
that will exceed $250 million. In 2006, Bio-Reference Laboratories
purchased Gene Dx, a laboratory in Gaithersburg, Maryland, that
does primarily genetic testing. This is an important business oppor-
tunity.

Unfortunately, the ability of Gene Dx to offer potentially life-
saving genetic tests have been severely restricted. Gene patent
holders have granted exclusive licenses for the testing of genetic
disorders, keeping competitors of Gene Dx out, and we think hav-
ing an adverse effect on the public.

I am not here today to attack the patenting of genes. What I am
here to say is that using gene patents for the exclusive licensing
of genetic tests for conditions, such as cancer, neurological disease,
certain kinds of heart disease, among others, should be severely re-
stricted, if not barred,

A laboratory with an exclusive testing license does not have to
compete. It results in substantive quality of the testing as well as
excessive pricing, making the test unaffordable to many. It also sti-
fles research innovation. Competition, on the other hand, is the
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Dr. Chung, from Columbia University, who has submitted testi-
mony along with my testimony, cites in her testimony that for
about 10 years the tests of breast cancer genes was not as com-
prehensive as it might have been, given that there were u number
of subsequent mutations that were not found. Competition would
never allow this situation to go on, and, in fact, this information
1s confirmed in the peer-reviewed article, which is also cited in Dr.
Chung’s testimony.

The second example involves long QT genes that can cause sud-

the exclusive licensed laboratory went into bankruptey and no
other laboratory could test for this gene.

During this hiatus, Abigail, a 10-year-old child with long QT syn-
drome, died.

It is not just one or two genes. Each of the genes may mean a
different medicine may work. So you really have to do it and do it
well, and in that period of time, this girl never had access to the
test.

Dr. Chung also describes persistent problems with a test per-
formed by this exclusive laboratory, including long delays in get-
ting results, in determinant findings, high costs, and just the basic
lack of improvement by making the test better.

We can make a better test, but under the existing system, we
cannot.

It specifies specifically a remedy. When the public’s health or
safety needs are not being reasonably satisfied by the patent holder

or its exclusive licensge, the Federal funding agency has the power

exclusive licensee, the NTH may give licenses to other laboratories
willing and able to do the tests.
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Opening up the licensing process to more than one diagnostic
testing laboratory will have a desirable benefit of improvement
quality, more research, lower price, and creating a competitive
framework at a higher standard by which even the exclusive licens-
ees have to be able to attain.

As a laboratory, we are not seeking any windfall. Under Bayh-
Dole, any laboratory given a license through the march-in provi-
sions can and should be charged a reasonable royalty to use the
patent,

Even though the NIH has refused to march in in three instances
in which it was asked to do 80, those cases involved drugs and not
gene diagnostic testing and involved issues of price, not efficacy.
Therefore, Congress must compel the NIH to enforce the margin
provisions of the Bayh-Dole Act.

In conclusion, if we or any company can be able to provide a fast-
er, better, more thorough result, more complete, more efficient tests
to the public, the ability to go in and obtain this on a nonexclusive
license and then sweep the market will be in the public health’s ad-
vantage.

Thank you very much.

[The prepared statement of Dr. Grodman follows:]

R ——————
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PREPARED STATEMENT OF MARC GRODMAN

Statement of Dr, Marc Grodman,
CEO of Bio-Reference Laboratories, Inc.

The House Judiciary Subcommittee on Courts, the Internet and Intellectual Property in
Connection with itg hearing on "Stifling or Stimulating - The Role of Gene Patents in Research
and Genetic Testing"

October 30, 2007

My name is Marc Grodman, Tam the founder and CEO of Bio-Reference Laboratories
(BRLI), a publicly traded company with headquarters in Elmwood Park, New Jersey that is the
largest independent regional clinical laboratory in the Northeast, as well ag providing nationaj
service in certain specialized areas. For almost 25 I'have also been an atiendip 8 physician on the
medical wards of Columbia University’s College of Physicians and Surgeons' New York-
Presbyterian Hospital.

almost 1700 individuals and serve physicians across the country who send us the samples to test,
Over the past twenty years, BRLI has grown substantially. This year its revenues will total more
than a quarter of a billion dollars, up from a two hundred thousand dollars in 1987.

A few years ago, I was making rounds with the interns when a patient was presented
whose heart muscle was defectjve, She had a condition known as hypertrophic cardiomyopathy.
A significant number of people with this condition are susceptible to sudden death syndrome. [

heart using an echocardiogram, we hoped to have clues to the severity of the condition. But, as [
learned at that time, with proper genetic testing, a much more accurate diagnosis could be made
and the risk of sudden death could be properly evaluated and even reduced. That impressed me,

At the outset, | want to make it clear that that I am not here to attack the entire U.S.
patent system, or even the patenting of genes or gene sequences per se. I am also not here to
challenge the rights of universities under the Bayh-Dole Act of 1980 ("Bayh-Dole") to profit
from the commercialization of their discoveries. While historically, patents, which confer legal
monopolies of limited duration, have benefited society in numerous ways, such as by increasing
innovation, in the case of genetic diagnostic testing that is patent protected and exclusively
licensed the public health has been adversely affected. What | am saying is that the exclusjve
licensing of genetic associations, meaning of specific gene sequences or mutations in relation to
certain clinical conditions, should be barred.

I would like to focus my rematks on two points: (1) explaining how the grant of exclusjve
patent licenses for conducting genetic diagnostic tests Tuns contrary to the public health; and @)
proposing a practical and simple remedy for this problem, which involves the Bayh-Dole Act of
1980,
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I became personally familiar with the issues when in 2006, BRLI purchased GeneDx, a
wonderful laboratory, not far from here in Gaithersburg, Maryland, that does DNA sequencing,
analyzing each base pair of the chromosomes, to diagnosis rare genetic disorders. In addition to
diagnosing genetic disease outright, GeneDx has the ability to test for human genes that are
associated with certain diseases or that make a person highly susceptible to a certain disease. My
company was excited by the opportunity to participate in the forefront of modern medicine and
at the same time take advantage of an important business opportunity.

Unfortunately, however, the ability of GeneDx to offer these genetic tests has been
severely restricted by gene patent holders or their exclusive licensees, such that GeneDx, as well
as other clinical laboratories, may not provide tests without the threat of being sued for infringing
gene-related patent.

How has this problem arisen?

the gene for mutations in order 1o diagnose the presence of a disease or condition, such as breast
cancer or muscular dystrophy, without permission of the patent holder. In cases where the
university grants licenses to multiple laboratories to conduct the diagnostic tests, the public
interest and technological advancement are generally promoted through the competitive pracess.

Indeed many institutions, including the National Institutes of Health (NIH), major
universities, and the Association of University Technology Managers (AUTM) believe that the
best practice is to limit strictly the grant of exclusive licenses to extraordinary circumstances,

More particularly, the NIH recommended policy is to restrict the licensing of penomic
inventions to non-exclusive approaches "whenever possible. A non-exclusive licensing
approach “whenever possible” favors and facilitates making broad enabling technologies and
research uses of inventions widely available and accessible to the scientific community. See,
"Best Practices for the Licensing of Genomic Inventions: Final Notige” (70 Fed. Reg. 18413,

18415, April 11, 2005), at http://www.ott.nih,gov/gdfs/’/OFRl8413.pdf (last visited October 25,
2007)

Similarly, AUTM recently came out with their recommendation of a consensus
recommendation by about a dozen major U.S. research universities entitled "In the Public
Interest: Nine Points to Consider in Licensing University Technolo gy." This policy, published on
March 6, 2007 addresses the need for commercial arrangements to be cognizant of the public

good. httg://www.autm.ner/ningpoims endorsement.cfim, last visited October 26, 2007.

I have to confess to a strong underlying belief—competition in diagnostic testing is
critical to protection the public health. Right now, except when blocked by exclusive licenses,
clinical laboratories compete. We cormpete on service—getting back the results in a timely
manner and in a way that containg clinically useful information 1o the physician and perhaps the
patient. We compete on quality—we have 1o get the right result; if we do not, then we will suffer
the consequences ~ the loss of business. We compete on price--we know if we are more efficient

739526v1




S

39

gene is the exclusive province of a single laboratory because of an exclusive licensing

Let me give you several examples of the problems my laboratory has encountered in
trying to do its business. In one case, shortly after we acquired GeneDx, one of our customers, a
geneticist, asked for a diagnosis for a rare skin disorder. While we were in the process of
sequencing the gene in order to make a diagnosis, we received a letter from another laboratory
claiming that within the sequence we were analyzing was another sequence agsociated with
hearing loss. We were told that this hearing loss area was patent protected and that we could not

is characterized by irregular heart rhythms and risk of sudden death. The discovery of these
genes was partially funded by the NIH, Numerous U.S. patents were obtained on the genes and
the patent holder (the University of Utah) granted an exclusive license to one laboratory 1o
develop and offer the diagnostic test for the genes.

We have consulted with Dr. Wendy Chung, a highly respected physician and research
scientist at Columbia University's New York-Presbyterian Hospital, who has informed us that
there have been serious quality problems which continue, generally unresolved, in connection
with the LQT Syndrome tests, A key problem relates to inaccurate or incomplete testing. Thus,
tests done by the exclusively licensed clinical laboratory failed to detect mutations that were
found in the same patients Dr. Chung’s research laboratory. One such case involved a five year

one laboratory to conduct a genetic test creates other problems as well. Dr. Chung has also
informed us that the turn around time for the test is lengthy, and can take ag long as six to eight
weeks. Finally, the price of the test 10 the public is currently $5,400 even though a competitive
laboratory could offer the test for about a quarter of the price. ]am submitting as Appendix A to
the subcommitiee a written statement by Dr. Chung that describes in greater detail the problems
with the Long QT syndrome test,

The University of Utah awarded an exclusive license to DNA Sciences for genetic testing
in several genes associated with LQT. However, DNA Sciences never developed a genetic test
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for this disorder. Meanwhile, GeneDx did develop testing and made it available to the public,
DNA Sciences sued GeneDx for infringement, and would not issue GeneDx a sub-license to
offer testing. DNASciences was sold to another company. GeneDx contacted the new company
and requested a license. The new company refused. GeneDx asked simply to be allowed o offer
the test only so long as the new company was getting their test ready, so that there would be
testing available to the patients and their families in the interim. The new company refused. The
New company was then purchased by yet another company. Thus there was & full 2-year period
during which genetic testing was not available for this disorder which kills children and young
adults. T am aware of at least one patient, Abigail, who during this time developed an arrythmia,
If testing were available, the cause of Abigail's arrythmia would have been diagnosed and the
correct therapy heen instituted. However, Abigail died suddenly at age 10 from her undiagnosed
LQT syndrome.

In sum, we have tried, with no success, to snblicense the Long QT genes from the
laboratory with the exclusive patent rights so that we could offer the test to the public. |am
convinced that if we had the rights to perform thig test, we could do a better job and do it less
expensively so that the test would be more widely available.

results in a predisposition to breast cancer, ovarian cancer and even prostate cancer. These genes
were also discovered with the help of funding from the National Institutes of Health. There are

To begin with, there were several problems with the BRCAI and BRCA2 tests,
according to information we have recejved from Dr. Chung , which is contained in her statement
to the subcommittee. For example, for many years, the testing procedures did not include

test.  Furthermore, the laboratory
unnecessarily in instances in which there is no blood but only other genetic material. The cost of
the test, which is still high—approximately $3,000-- poses a problem for people who are
uninsured or live in states in which Medicaid does not reimburse the cost.

In addition to BRCA1 and 2 and Long QT Syndrome genes, many providers have
discontinued or have been prevented from providing genetic testing for other diseases. I am

It is my strong belief that the exclusive licensing of genetic diagnostic patents is creating a
serious public health problem. As the number of genes that are discovered 1o be associated in
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Some manner to a certain disease keeps increasing, so will the problems. It is clear that whije the
function of many genes has already been discovered, many correlations between mufations in

exponentially. And, since the numbers of discovered genetic correlations will grow, so will the

There is another significant problem caused by exclusive ficenses: innovation ig stifled,
As Dr. Chung's statement demonstrates when an exclusive license is granted research on finding
hew genes which will enhance the clinical significance of the original discovery is brought to a
halt.

[ do not have a problem if the discoverers of such correlations obtain patent protection for
the diagnostic applications of these correlations. I understand that the research enterprise needs

In contrast, in the case of the discovery of genetic correlations to diagnosing disease or
disease predisposition, the investment in time and money, the uncertainty, and the regulatory
hurdles are not nearly as onerous as in the case of drugs. For example, a service laboratory like
my company could enter the market quickly at only a small fraction of the cost of what would be
needed in the pharmaceutical industry, Allowing companies Jike mine, that can put a diagnostic
test on the market and provide competition to other laboratories in the same area, will be
extremely beneficial to the public health,

I am therefore in favor of a regime where a company like mine can obtain 4 non-
exclusive license from the holder of the patent or obtain a non-exclusive sublicense from the
licensee of the patent. If I can demonstrate that my test would be better, faster, provide fewer
false negatives or positives, fill a niche, cost legs to the public or perhaps complement the test
already offered by my competitor then the public will benefit greatly by my entry. 1 am not
asking for a free ride; al} } am asking for is the ability to compete fairly and benefit the public

and my company.
In the area of genetic testing, exclusivity is a formula for mediocrity.

Fortunately, 1 believe that the Bayh-Dole Act of 1980 offers a ready solution to these
problems that requires no legislation at all.

The Bayh-Dole Act was enacted more than twenty years ago 1o encourage the
commercialization of patents obtained through federal funding by allowing the universities
sponsoring the research to hold the patent. Nonetheless, Congress understood that this patent
monopoly, based on taxpayer funding, could be misused--and Congress specified a remedy for
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the misuse. Thus, the Act empowers the federal agency financing the research to "march in"--
and provide licenses to other interested parties--when, for example, the "health or safety needs”
of the American people are not being “reasonably satisfied" by the patent holder or its exclusive
licensee.

The march-in rights are clearly spelled out in Bayh-Dole 35 U.S.C. § 203 (a)(2)):

(a) With respect to any subject invention in which a small business
firm or nonprofit organization [e.g. a university] has acquired title
under this chapter, the Federal agency under whose funding
agreement the subject invention was made [e.g. NIH] shall have
the right, in accordance with such procedures as are provided in
regulations promulgated hereunder, 10 require the contractor, an
assignee, or exclusive licensee of a subject invention [e.g. in the
case of the Long QT exclusive licensee] to grant a nonexclusive,
partially exclusive, or exclusive license in any field of use to a
responsible applicant or applicants, upon terms that are reasonable
under the circumstances, and if the contractor, assignee, or
exclusive licensee refuses such request, to grant such a license
itself, if the Federal agency determines that such

LEd ]

(2) action is necessary to alleviate health or safety needs which are
ot reasonably satisfied by the coniractor, assignee, or their
licensees. ..

Bayh-Dole applies because most of the research leading to gene patents have been funded
by the federal government,

I'am aware that the NIH has never exercised its "march in” powers. T also know that it
has denied three formal requests to "march in," although none of those instances involved
diagnostic genetic tests.

In its opinions on two of those requests (Norvir™, manufactured by Abbott Laboratories,
decided July 29, 2004; and Xalatan™, manufactured by Pfizer, decided September 17, 2004), the
NIH indicated that the cages rested essentially on complaints about pricing alone, and asserted
that "march in" rights were not designed for “controlling” drug prices. In addition, because in
both instances the FDA had approved the drugs as safe and effective and no evidence had been
presented by the requesters that march-in would alleviate hcalth or safety needs not met by
Abbott or Pfizer, the NIH declined to act. As I will demonstrate below the situation with genetic
diagnostic tests is entirely different from that of these drugs.

The third denied request involved a 1997 petition from Baxter Labs thet the NIH initiate

march-in proceedings in a litigation between two competing products for separating stem cells.
See, Johns Hopkins University v Cellpro Inc., 152 F3d 1342( Fed. Cir., 1998). The NIH found
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no health and safety needs at issue because the difference between the products was just one of
"convenience of use." The NIH found that Baxter had taken appropriate steps to reasonably
satisfy “health or safety needs,” and did not initiate proceedings.

None of these cases, T believe, poses any obstacle 1o NIH’s use of "march in" powers to
ensure that the public’s “health and safety needs” are met by diagnostic genetic laboratory tests.
In fact, the exercise of march-in rights would be especially appropriate in cases involving
diagnostic gene testing, wider availability and incidentally, lower cost to the public.

reasons. The costs of discovery are not comparable to those for drug development, Furthermore,
because there are other ways of gaining royalties from the gene identification--for example
development of drugs for the diseases themselves--the loss of some royaities from non
exclusivity on lab tests is not likely to have a serious adverse impact on the incentives 1o
identification,

Another major difference between drugs and genetic diagnostic tests is found in the very
nature of the two technologies. In the case where a drug is patented by one pharmaceutical
company, its competitors are not prevented from continuing their research into the same discase
with the expectation that they can develop different drugs that will avoid the patent holder’s
patent. The discase itself is not patented, as it obviously cannot be since it is a natural
phenomenon. Thus, there are a potentially unlimited number of drugs of different compositions
and structures that might be tested and proposed for lreating the same disease. In genetic
diagnostics, in contrast, for a given disease such as Long QT Syndrome, we are dealing with one
or at most a handful of genes and their correlations, Once these are in exclusive hands for the
average life of a patent, say 18 years, neither [ nor others can enter the field and use the patented
genes to find other genes or improve the tests thar correlate to the same disease, In fact, since my
work is primarily commercial in nature, were my researchers to do cormmercially relevant
discovery research with patented genes, [ understand that such research would constitute patent
infringement of the rights of the exclusive holder, See, Roche Products Inc, v. Bolar
Pharmaceutical Co, Inc., 733 F2d 858 ( Fed. Cir. 1984). The public does not benefit from such a
situation.

In addition, breaking up exclusive licenses need not provide a windfall for my company
or any other company. The Bayh-Dole section of the patent law contemplates expressly that the
marching-in agency arrange that a license or sublicense be given to a responsible applicant
"upon terms that are reasonable under the circumstances.” See 35 U.S.C. 202(=). This clearly
envisions the calculation of a reasonable royalty ~ not a royalty frec license. There is plenty of
precedent for reasonable royalties in other areas of the patent law, such as 35 U.S.C. 154 (a
"reasonable royalty” to be charged to a party who has been on notice of pending patent claims
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that later issue) and 25 U.S.C, 284 (after losing an infringement lawsuit the infringer has to pay
damages no less that a "teasonable royalty"). The courts have developed a lengthy jurisprudence
on what is a “reasonable royalty” for damages for patent infringement. See for example Georgig-
Pacific Corp. v. U.S, Plywood Corp., 318 F. Supp. 1116 (SDN.Y. 1970) (using 15 factors to
determine a "reasonahle royalty” such as the nature of the invention, other established royalties
for the same patent, other comparable royalties, the custom of the industry, etc.),

Finally, calculating reasonable royalties is a well known exercise to patent-savvy
universities and to the NIH’s Office of Technology Transfer, both of which have licensed out
their own extensive portfolios of patents in the last few decades.

Bayh-Dole vested the government with the responsibility of ensuring that government
funded technology licenses protect the best interests of the public. In light of the foregoing, 1
believe that this comunittes should require that the that NIH enforce the "march in”* provisions of
Bayh-Dole in appropriate cases involving diagnostic genetic testing, including the ones outlined
needs are met more widely with regard to DNA diagnostic and Susceptibility testing. [f the NIH
is unwilling or unable to enforce the law as written, then Congress should review whether the
power to enforce Bayh Dole should be placed in the hands of another federal agency, The NIH
cannot be permitted to let Bayh Dole’s march in provisions become dead letter law. The NIH
must implement the law, not nullify it.

I have deliberately not discussed in detail other obvious remedies. The subcommittee is
clearly aware that there are legislative solutions, such as the bill that was proposed by former
Rep. Lynn Rivers. In my opinion, there is no need for a study io document further problem

that is already well known in the field of genetic diagnostic testing,
I have valued this opportunity to share my views on the serious public health,

consequences of exclusive patents for diagnostic gene testing. 1 most respectfully urge the
subcommittee to adopt a remedy promptly to the problem I have described.
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Mr. Chairman, Members of the Subcommittee,

Thank you very much for the opportunity to submit this statement which accompanies the
Statement submitted by Dr. Marc Grodman, CEO of Bio-Reference Laboratories, Inc,

My name is Wendy Chung, MD, PhD. [ am a clinical and molecular geneticist and am director
of Clinical Genetics at Columbia University. I am director of the fellowship program in
molecular genetics and cytogenetics at Columhia University and direct both a clinical and
research molecular genetics laboratory. I am the Herbert Irving assistant professor of pediatrics
and medicine at Columbia University. I have been conducting research in human genetics for
the last 17 years in the areas of obesity, diabetes, breast cancer, pulmonary hypertension,
inherited arthythmias, congenital heart disease, and spinal muscular atrophy,

In recent years, there has been groundbreaking research in human genetics that has identified the
genetic basis for over 2200 human diseases, Genes have been identified for nearly all types of
human disease including susceptibility to breast cancer, colon cancer, Parkinson disease,
Alzheimer’s discase, stroke, coronary artery disease and myocardial infarction, arrhythmias,
diabetes, and macular degeneration. These conditions are not rare diseases, but are common
conditions from which the majority of Americans will suffer at some point in their lives.
Importantly, for many of these conditions, there are effective preventive measures that can be
taken if patients know they are at rigk. Therefore, genetic testing for these conditions plays a
crucial role in allowing patients to assess diseases for which they are at risk, quantify the level of
risk, and determine the interventions that will be most effective given the molecular basis of their
disease predisposition.

Climical testing is now available for over 1180 of these genetic disorders, but in approximately
20% of these cascs, only one laboratory is available to perform such testing, and genetic testing
is often expensive ($1000-$5400) with long tum around times (approximately 2 months), and
often ambiguous results. The provision of inexpensive, clinically useful genetic testing has been
stifled in part based upon the issuance of patents for genes and provision of exclusive licenses
that allow only a single laboratory to perform climical genetic testing,

diseases. To continue translating these genetic discoveries into improved health and quality of
life, it is critical to ensure that affordable, interpretable clinical genetic tests will be available to
all Americans.

A significant obstacle to providing this effective genetic testing to patients has been the issuance
of patents on human genes and the issuance of exclusive licenses to use these genes for
diagnostic purposes to a single laboratory. Neither one alone, but issuance of BOTH gene
patents AND exclusive licenses in combination result in a monopoly in the provision of genetic
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tests. 1t should be noted that the majority of genes for human diseascs do not have both gene
patents and exclusive licenses granted for genetic testing, However, there are a few notable

Many of the genes for human diseases have been discovered in part or in whole in laboratorics
within universities and medical schools, funded in large part by the National Institutes of Health.
Under this system, the patent holder controls the commercial use of the gene, In nany cases
where the university or medical school grants licenses to multiple companies, the public interest
and technological advancement are promoted through the competitive marketplace. In those
cases, however, where the patent holder on the gene grants an exclusive license to a single
laboratory to develop and market diagnostic tests for that gene, the monopoly on the test

provider for a medical genetic testing, there is no competition or market force, This leads to
substandard quality of the tests, inability for physicians to independently confirm a test result,
tack of innovation and test improvement, slow turn around times for testing, and excessively
high prices that often make these tests unavailable to many patients and unnecessarily increases
the cost of health care provision by third party payers,

There are two especially noteworthy examples of this problem with gene patents and exclusive
licenses.

The first example is for hereditary breast and ovarian cancer due to mutations in BRCA | and
BRCA2, the research on which was partially funded by the NIH. As the patent holder, the

upon sequencing technology for 10 years 1o screen for mutations in these genes, a technology
that is expensive and able to detect some but not all mations in these genes. Large deletions,
insertions, and re-arrangements in BRCAI/BRCA2 cannot be detected by this mcthodology and
were known to be a cause of mutations (Walsh ef al. JAMA 295: 1379, 2006). I was only after
considerable pressure from ihe scientific community that the company added methods 1o detect
these deletions, insertions, and re-arrangements in 2006, over 10 years after they first introduced
clinical genetic testing, and barred anyone else from performing the tests, In a competitive
marketplace, this delay never would have occurred,

Test result interpretation provided by the company has been problematic. Ag of 2005,
approximately 1433 BRCA I/BRCA2 genetic tests had been reported out by the company to have
“variants of unknown significance” which leaves the paticnt and the physician not knowing
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necessary databases of normal genetic variants in multiple ethnic groups, scientifically analyzing
the conservation of these nucleotide positions across other species, correlating these variants
with the personal and family histories of the patients tested, and/or performing biological assays
to functionally assess these variants, the company simply continues to report out ambiguous
results because there is no incentive for them to improve the quality of the data interpretation
since they face no competition in the market. Furthermore, until recently, all these data were
held exclusively by the company so there was no ability for scientists to conduct these
experiments themselves for the benefit of the public,

The company is willing to perform genetic testing only on blood samples and has not developed
the ability to perform genetic testing on paraffin embedded tissue from previous cancer

but was negative for BRCA] or BRCA2 remains substantially elevated over the general
population. Again, without competition, the company has had no incentive to develop genetic
testing from sources other than blood, crueily leaving families at risk with no remedy.

The cost of BRCAI/BRCA?2 lesting has remained substantial, costing approximately $3000 from
the time it was first offered 12 years ago. The cost could have been reduced by offering targeted

Medicare, and for the first ten years and still in many states is not covered by Medicaid. This has
created enormous disparities in access to the BRCAI/BRCA? diagnostic tests due to the high
cost which has continued to increase over the years to the current cost of $3200.

The second notable example has been for genetic testing for Long QT Syndrome which is
associated with fatal arrhythmias of the heart and sudden death. These results can be prevented
by avoiding triggers such as heart rates that are too fast or too slow or startling sounds during
sleep, taking medication, and having a cardiac defibrillator implanted. Importantly, the therapy
for each patient is based upon his or her molecular genctic defeect, There are now 9 molecular
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which decrease the heart rate, are the first line drug for Long QT1 and Long QT2, but actuajly
increase the risk of arthythmias in Long QT3 which is more appropriately treated with
medications such as mexiletine or flecainide,

The discovery of these genes for Long QT syndrome was partially funded by the National
Institutes of Health. Patents were obtained on many of the first Long QT genes by the University
of Utah, which granted an exclusive license to onc laboratory to develop and provide a
diagnostic test for the genes, DNA Sciences, the first commercial laboratory to offer testing,
forced two other laboratories to cease and desist offering genetic testing for Long QT syndrome
on the basis of their exclusive licenses, DNA Sciences subsequently went out of business, and
for a period of time paticnts were unable 1o get any genetic testing for Long QT syndrome
because the license holder was not performing testing.  The licenses were subsequently
purchased by Clinical Data Systems which is agzin the only laboratory licensed to offer genetic
testing for Long QT syndrome. Many of the same problems that the medical community has
experienced with BRCA1/BRCA?2 testing have been repeated with Long QT syndrome testing
because there is a monopoly on the testing. I describe them below.

Although the number of genes for Long QT syndrome has increased from § to 9 over the time
that clinical testing has been made available, there has been no increase in the number of genes
analyzed by the exclusively licensed laboratory, even though this would improve the testing
sensitivity and would be clinically important,

Most concerning is that the company has rendered genetic testing results to me that have several
times been inconsistent with independent genetic data obtained in my laboratory For most
patients there is no ability to independently confirm these results since there is o other clinical
laboratory performing this testing., There are instances where [ have independently performed
genetic testing in my research laboratory and then sent samples to the company for independent
confirmation prior to initiating medical therapy based upon their genetic test results and then
found inconsistencies. Onc case would have had devastating effects for a 5 year old patient and
her family since she carries two mutations (usually only one mutation is necessary for Long QT
syndrome) and has a particularly malignant form of Long QT syndrome associated with nearly
100% mortality in childhood without intervention. Furthermore, because the mutation was
inherited from both her mother and father, 20 other mutation carriers in her family are at risk for
sudden cardiac death would have been missed had we not independently confirmed the correct
result, In a competitive environment, where there is another laboratory offering this test, this
situation would never exist. That company has also incorrectly reported genetic variants as
disease associated because they have misinterpreted the scientific literature, There are many
Long QT genetic variants that are associated with prolongation of the QT interval only upon
exposure to certain medications that prolong the QT interval, but otherwise do not cause
problems if patients do not take medications that prolong the QT interval. Patients carrying
these variants should avoid such medications that prolong the QT interval, but do not have a high
risk of sudden cardiac death if they do not take these medications. The company also reports
some of these drug induced Long QT variants as independent Long QT mutations, leading many
cardiologists 1o pursue overly aggressive intervention with medication and implantable
defibrillators.
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Similar to genctic testing for BRCA1/BRCA2, the company reports out "Class II variants of
unknown significance” in approximately 5% of their test reports.  These variants of unknown
significance are teported disproportionately in minority populations (African  Amerjcans,
Hispanics, and Asians) and is ofien extremely anxiety provoking and often leads to prophylactic
implantation of a defibrillator. Rather than developing the necessary databases of normal genetic
variants in multiple ethnic groups, scientifically analyzing the conservation of these nuclcotide

The company is only willing to perform genetic testing on blood samples and has not developed
the ability to perform genetic testing on paraffin embedded tissue tissues although this testing is

In summary, when genetic testin g is performed by a single laboratory, the quality of the genetic
testing and interpretation of results suffer, and the price of the testing remains artificially
clevated to the detriment of patients who could take preventive measures to preserve their health
if provided with accurate information to determine their risk of life threatenin g diseases.
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Mr. Chairman, Members of the Subcommittee,

Thark you very much for the opportunity to submit this statement which accompanics the
Staternent submitted by Dr, Marc Grodman, CEQ of Bio-reference Laboratories, Inc, My
purpose in submitting testimony today is to provide first hand information about how the lack
of competition among clinical laboratories offering specific genetic tests affects the quality of
care that patients receive. 1 hope that my testimony will help in your considerstion of
Guestions concemning the role of gene patents in genetic testing.

1 am a pediatric neurologist with expertise in neurogenetics and neuromuscular disease, In
my clinical practice, genetic testing is often the most efficient, cost effective and/or accurate
way to make a specific diagnosis. There is a choice of laboratories that offer the testing for
some of these’ genetic tests. In this case, the University of lowa Fathology Department has
worked with clinicians such as me to choose the laboratories that provide the best service,
n10st accurate and thoughtful results and are most cost effective. (This is also our approach
to choosing reference laboratories for non-genetic diagnostic tests.) However, as you have
heard, other genetic tests are available from a single commercial laboratory which has
exclusive rights to the use of that gene in clinical testing. If a single laboratory has excessive
€0sts, poor service or consistently inaccurate or incomplete results, I have few options. I can
cease to offer the genetic test to my patients, or I can continue to accept suboptimal
information for thosc patients who can afford the testing.

In my own case, after experiencing a consistent and unremitting pattern of laboratory and
administrative errors that negatively impacted my care for patients, and after hours on the
phome trying to correct or identify the basis of the problems, I notified one laboratory in
writing in 2005 that ] would no Ionger be sending them samples for one type of disease.
Unfortunately, because the laboratory in question has exclusive rights to the testing for this
disease and other diseases I deal with commonly, ! have had to continue using them on
occasion, and the problems have continued, In my management of a patient with one of
these discases, whenever I feel that not making a specific genetic diagnosis is a medically
acceptable option, I explain to the patient that the only source of genetic testing has heen
unreliable and difficult to work with in my experience, Therefore I recommend that we forgo
geneftic testing at this time,

I will atteinpt to outline the problems that have fed to thig approach and present some typical
examples,
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Case 1.

This case (and several others presented here) involves inherited periphera) neuropathy, or
Charcot-Marie-Tooth disease, Neuropathies are caused by loss of function of the nerves
going to the limbs and typically result in weakness of the ankles, lower legs and hands;
absent reflexes; and decreased sensation in the feet and hands, There are many reasons a
person might have neuropathy (such as diabetes). One subset of the neuropathies is inherited
and there is an ever-incrensing list of specific genes that are associated with inherited
neuropathies, The inherited neurapathies as a group are called Charcot-Marie-Tooth disense,
or CMT, and each genetic cause is given a specific mumber/letter designation, sucli as
Charcot-Marie-Tooth type LA, CMTIA. Itis often helpful to make a specific genetic
diagnosis to allow accurate genetic counseling to a family as the different subtypes are
inherited differently (illustrated in Case 4 below). Arriving at a specific genetic diagnosis
also prevents unnecessary, expensive and sometimes painful testing looking for other, non-
genetic causes of neuropathy.

Aun adopted child was referred for increased falling and the physical findings indicated this
was likely a neuropathy. She also had several other medical problems, making the diagnosis
more complex. The most common reason for g child to have a neuropathy is that jt is

4 months after the sccond, after several phone calls from the family asking about the results
and nurmerous phone calls to the laboratory, the report was released. The dingnosis of CMT
1A was highly likely. This whole Process was surprising, as genetic testing for this disease
has been available for more than 10 years, many laboratories used to offer the testing (before
the exclusivity restrictions were enforced), and interpretation of test results is usually
extremely straightforward and available within 2 weels (which is what the family had been
told by me).

In phone calls with this lab, we were told that the reason for the difficulty with this case was
that the laboratory had fecently changed the way they performed the test, and were finding a
small number of paticnts (such as this one) whose results they had not expected. The
laboratory didn't have a back up approach in place to assist with interpretation (such as
repeating the test, using the previous or one of several other possible technologies) and
apparently had not tested this technique to identify such potential problems prioy to
implementing the change clinically, Furthermore, the several month delay before the lab
director would complete the report suggests that the lab director lacked sufficient
understanding of the genetics of this disease 1o interpret the results, Finally, the lab director
did not appear to have contacted an expert in the field for assistance. This case left the
family involved very unhappy, and gave me very little confidence in the laboratory.

S —
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Case 2.

A 47 year old woman and her adult children were referred for genetic counseling. She has
progressive ataxia (unsteady gait) resulting in significant disability, as do many of her family
members. The clinical diagnosis is spinccerebellar ataxia (8CA) and there are more than 20
different genetic causes of SCA. The different genetic causes are clinically indistinguishable,
s0 genetic testing is required for a specific diagnosis. This patient had genetic testing done
by a previous neurologist. The report showed that most of the SCA genes were normal, and
one (SCA8) was interpreted as “borderline”, The report states that it could not be determined
if this borderline result was associated with disease. However, the objective results (as
opposed to the interpretation) of the genetic testing for this patient were also listed. The
SCAS result was 99; with normal being up to 50 in the literature, and up to 70 in this lab’s
own report. Clearly, 99 was in an abnonnal range rather than a borderline range. There was
no explanation for this diserepancy in the comments or interpretation of the report. This
information is critical to provide accurate counseling to the children of the patient,
Therefore, the neuromuscular nurse called the lab, where the director agreed that the
interpretation did not make sense. The lab requested a second sample, which they will test at
no charge to clarify the diagnosis. (Results are stil] pending.)

While the response to our concerns was very appropriate and helpful in this instance, errors
in interpretation of this magnitude are outside of what is expected for a clinical laboratory.
Most physicians only read the “Interpretation” section of a genetic test report. They rely on
the expertise and knowledge of the laboratory director,

Case 3.

This case was sent to me by a colleague at a different university, A great deal of detail was
included in the summary and I was told that the entire situation is documented in the medical
record. This case involves a disease called CADASIL that typically causes strokes and
migraines in young adults, Brain MR is quite abnormal in the disease, but the sbnormality is
not specific for CADASIL. This is an autosomal dominant disease, meaning that if a person
is affected, their children have a 50% chance of having the same discase and other family
members are affected. Genetic testing is the easiest and generally most accurate way to make
the diagnosis. The disease is steadily progressive with reeurrent strokes resulting in
significant disability, dementia and in some cases, premature death. There is no specific
treatment.

A middle aged man had some transient neurologic abnormalities, migraines and an abnormal
MRI of the brain, Genetic testing for CADASIL was sent. The laboratory identified change
in Notch 3, the CADASIL gene. The report stated that this was a known disease-associated
mutation. The interpretation was confusing to my colleague because the DNA variant should
not have led to a change in the protein. (Some amino acids can be coded several ways by the
DNA, so a DNA change does not necessary cause a protein change, and without a protein
change, disease is quite unlikely.) My colleague called the laboratory director to discuss this
unusual situation, The lab director stood by the result and insisted this was CADASIL.
Because of the suspicion that this was NOT in fact CADASIL, both of the gentleman’s
parents were tested (neither of whom had any symptoms relevant to CADASIL) and the
mother had the same genetic variant, In her case, the same laboratory reported this as a
“known polymorphism”, meaning that it was a benign variant not associated with disease,
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appears to be multiple sclerosis, treatment for which was delayed by one year due to thig
error. The bill to the family for all the genetic testing was approximately $10,000. The
emotional cost was huge. There was no acknowledgement on the part of the laboratory that
there had been an error, despite multiple phone calls regarding this case from the physician
involved.

Case 4,

A 33 year old man was seen for clarification of his diagnosis and genetic counseling. He has
Charcot Marie Tooth disease, but the type was unknown, He has a young son and wondered
if the child could inherit his problems with weakness. His mother and several other relatives
were similarly affected. Testing for CMT1A was normal. We then sent testing for CMTX.
This is one form of CMT that is inherited in an X-linked fashion (carried on the X-
chromosome). If this man hag CMTX, then he could not pass it on to a son, since he would
only give his son 8 Y chromosome, If this family has another form of CMT, the risk to his
son would be 50%. This was an issue of grave concemn for this man as he felt that his life
had been significantly impacted by CMT. The CMTX Teport interpretation read: “This
individual possesses a sequence alteration in the coding region of the Cx32 gene which
cannot be interpreted as cither discase associated or benign polymorphism, and therefore the
result is indeterminate”, The specific nucleotide change was also listed on the report. By
revicwing the nature of the amino acid change, and databases listing the structure of this gene
in many lower species, we were able to comie to a conclusion that thig change is highly likely
to be diseasc causing. We confirmed this be discussion with a research expert in the field
and have given appropriate counseling to the patient for CMTX,

the guestion. The simplest is to look at the medical literature to see if the chaige has been
reported in other people with the same disease or in the general population, Ifit is
unreported, then one can examine additional information (computer database searches and
basic biochemistry), as deseribed in case 3, to make the best possible determination about
whether or not the change is disease-related. In a research laboratory, several increasingly
complex steps can be taken to clarify the nature of the genetic vadation.

Clinicians rely on the genetic testing laboratory director to do the database searches and use
their knowledge of biochemistry and physiology to examine the effects of the potential

my experience offer this kind of service. Ifa laboratory fails to provide this service, T
generally try to find an alternative laboratory to work with on future patients,
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The problem of indeterminate test results is iltustrated in Case 4, but 1 could have presented
many more cases. Two similar cases from another instifution were recenty presented at the
Symposium on Neurogenetics at the 2007 Child Neurology Society meeting and were

contrasted with reports from & laboratory that provided detailed analysis of genetic varianis.

In summuary, the lack of choice in Iaboratories offering genctic testing, as a direct result of the
patenting of genes and granting of exclusive contracts, is unusual in medicine and deleterious
to patients and practitioners alike. It has led to my limiting my diagnostic testing in some
cases, and accepting suboptimal test results in others. It has led to uncounted phone hours
altempting to sort out errors and problems, without the simple recourse of choosing a
different laboratory. It contributes to unnecessary health care expense, I feel that my ability
to provide the best possible care to my patients is compromised by the current situation in
genetic testing, Many of my colleagues in clinical genetics ond neurology around the
country share my concerns.

We are moving into an era when some treatments for genetic diseases will be based, at least
in part, on the specific genetic mutation that caused the disease {example: PTC 124 is
currently in trials for Duchenne muscular dystrophy and cystic fibrosis patients with point
mutations and premature stops). If genetic testing becomes a prerequisite for best therapy,
and each of these genetic tests is “owned” by a single, for-profit company without
competition, [ see no incentive to optimize service and accuracy, or to minimize costs to the
patient, resulting in further escalation of health care costs and even greater clinical impact of
errors in genetic lesting,

Thank you very much for your attention to this jssue,

}ﬁ/ﬂ%’/'mw.;x

Katherine ). Mathews, M.D.

Associate Professor, Departments of Pediatrics and Neurology
Division Director, Child Neurology

Dhirector, MDA Clinic

Carver College of Medicine

Iowa City, lowa 52242

319-356-2436 Telephone
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Mr. BERMAN. I now change your name to Mr. Kushan.

TESTIMONY OF JEFFREY KUSHAN, PARTNER, SIDLEY AUSTIN,
LLP, ON BEHALF OF BIOTECHNOLOGY INDUSTRY
ORGANZATION (BIO), WASHINGTON, DC

Mr. KUSHAN. Thank you, Mr. Chairman. Thank you, Mr. Chair-
man.

I am pleased to be here today to provide the views of the Bio-
technology Industry Organization on the issue of gene patents. BIO
1s the principle trade association representing the biotechnology in-
dustry. There are more than 1,100 members of BIO. You can find
them in every state of the union, and they presently employ more
than 1.2 million people in the United States.

Biotechnology is still a young and growing industry. There are
about 300 public companies in the biotech industry. At the end of
2005, their market cap was about $410 billion. The remainder of
the companies in the biotechnology industry are private companies,

The typical biotech company is a small business with no prod-
ucts, no revenues and running itself on investor funding. Many of

forming cutting-edge research aimed at discovering new products
and services and bringing them to market. They follow a high-risk,
high-reward business model. This model has been a signature of
the industry since its inception.

Three fundamental requirements exist for biotech companies that
are following this business model: first, scientific innovation; sec-
ond, adequate funding; and, third, dependable intellectual protec-
tion.

is based on existing legal standards and an assessment.

This certainty in the availability and use of patent rights in the
future is critical given the uncertainty that exists on the scientific
side of the business and whether they will ever reach the market
with a product.

Today’s discussions focus on gene patents. The word “gene pat-
ent,” as some of the other panelists have already pointed out, is
somewhat imprecise. What is at issue are patents that claim nu-
cleic acids. Nucleic acid inventions are developed following exten-
sive research and development. They rely on sophisticated research
on genomic information. The research focuses on deciphering that
genetic information and identifying a practical application for using
the nucleic acid.

It is important to recognize this is not a debate about the quality
of these patents. This is perhaps the one area of the Patent Office
that is the most competent, the most high quality of all the areas.
The PTF for more than 20 years has been doing extensive research
on developing its own first-class examination group. You have more
Ph.D.s in the biotech group than any other area, and they certainly
know their stuff.

R —————




58

One of my other co-panelists had mentioned that the standards
governing patent law in the biotech area have evolved significantly
over the last 20 years. I think one thing we can assure you of is
that when a patent issues in this sector, it is reflective of a signifi-
cant advance, the company is deserving of the protection, and that
will be used to develop products and bring them to market,

There are three points that I feel need to be addressed today.

First, the biotechnology industry is extremely competitive, and it
is a lucrative business. You know, that dynamic is going to create
conflicts no matter how you look at it. It is good for companies to
have competition. It is also good for companies to be able to develop
their own technology, protect it and rely on patents to do so.

You also have to appreciate that the competition is making the
industry healthy and strong, and it is also delivering significant
benefits for patients as products reach the market. Without that lu-
crative drive for the incentive for reward on innovation, you will
not see the products coming to the market. You will not see the
technology reaching the market and form valuable products and
services,

It is also a fact that conflicts arise whenever you have a lucra-
tive, competitive market. Patent conflicts also are common in this
world, and the biotechnology industry accepts that as part of the
equation of doing business in this environment,

Given the dependence on patent rights and the acceptance of the
industry that there will be need to resolve disputes over property
rights, we are very concerned that there might be some tinkering
of the patent system that would alter the equation that so many
companies have relied on before they made their investments.

The second point that was raised was the question of using the
march-in rights under the Bayh-Dole Act. In the mid-1990’s, there
was some thought to using that authority in the Bayh-Dole Act to
regulate pricing of pharmaceutical products. The only impact we
could see from that is that the private companies ran away from
the Federal funding because to attach a string like that upstream
to invention of a product before you took the funding from the Gov-
ernment basically made that a nonstarter for the companies look-
ing at that source of funding.

Third is to just touch on the research exemption. I think what
we have seen—and Dr. Soderstrom had pointed this out—there are
very few instances of patent owners suing universities for many of
the reasons he has already pointed out. The Madey v. Duke was
kind of a weird case involving a particularly unhappy patent owner
with an employment dispute with Duke University, and I do not
think it is a representative fact pattern that most companies who
hold patents see when they are dealing with universities,

So I would just like to conclude in encouraging the Committee
to look very carefully at the issue of gene patents and to also care-
fully consider what Impact upstream, downstream that might have
if you start to look at changing some of the parameters that compa-
nies have relied on before they made their investments in the sec-
tor.

Thank you.

[The prepared statement of Mr. Kushan follows:]
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Overview

The Biotechnology Industry Organization (BIO) appreciates the opportunity
to provide the views of its members on the role of DNA-based inventions in research
and innovation. In general, BIO believes that the patent system has proven to be
an effective stimulus for developing and bringing to market a wide range of

innovations that have delivered innumerable henefits to patients and consumers.

The biotechnology industry today is a thriving, competitive, and dynamic
industry. A significant reason for this is the availability of comprehensive and
effective patent protection, including for inventions based on nucleic acids. Nucleic
acid patents enable start up companies, universities, as well ag established
companies, to justify the significant investments - whether on the order of milkions
or hundreds of millions of dollars — that are necessary to discover, develap, bring to

market and support products and services based on these nucleic acid inventions.

BIO does not believe issues exist that justify legislation to modify the patent
system with regard to nucleic acid inventions. Like any other industry, commercial
conflicts can arise regarding use of patented technology. The presence of occasional
patent conflicts, or the need to resolve them (including through litigation), does not
signal a need for legislative reform. Rather, it is a signal that there is a healthy
degree of competition in this sector. And, the benefits delivered by the R&D
investments of biotechnology companies far outweighs the hucidental costs of

resolving these patent disputes.
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Background on BIO and the Biotechnology Industry

BIO represents over 1,100 companiss, universities and research institutions
that use biotechnology to research and develop cutting edge healthcare,
agricultural, industrial and envi ronmental products and applications, As of
December 31, 2005, there were over 1,400 biotechnology companies established and
doing business in the Unjted Stutes, 329 of which were publicly held, having an
aggregate market capitalization of over $410 billion. The biotechnology industry
has mushroomed since 1992, with U.S. health-care biotech revenues increasing
from $8 hillion in 1992 to §50.7 biflion in 2005, BIO members directly employ more
than 1.2 million people, and bi otechnology companies can be found in every state of

the Union. More than 80 percent of BIO members are small businesses.

The biotecbnology industry is one of the most research-intensive industries in
the world, In 20075 alone, biotechnology companies spent nearly $20 hillion in R&D,
Since its inception, the biotechnology industry has raised more than $100 billion in
private investment. These investments are paying off. There are more than 400
new drug products and vaccines on the market or in development. These products
are now improving, and will continue to improve, the lives of millions of Americans,
and offer hope for cures for a wide ran ge of ilinesses.  Advances in agricultural
biotechnology have already had a profound impact on the world’s capacity to feed
itself, dramatically improving yields of crops while decreasing dependence on
chemical pesticides, Industyial hiotechnology is affecting numerous sectors of the

ecoromy, and is presenting a realistic alternative through biofuel production.
-3
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The key to success of the biotechnology industry — across of all its sectors — is
a business model that is based on taking significant risks to develop products based
on innovation. Specifically, the biotechnology business model is based on making
significant investments (often hundreds of millions of dollars) in early stage
research and development with the hope that some of these investments and efforts
will yield a commercial product. This model has worked despite the fact that it is
lengthy (often taking more than a decade) and that most biotechn ology R&D
investments and efforts do not result in a commercial product reaching the market.
It is only by pushing boundaries of science and taking these risks that breakthrough
inventions are discovered and converted into commercially viable products and

services.

The biotechnology business model requires an environment that, as much as
possible, eliminates unpredictability in the commercial sector. One important
factor in this environment is the guarantee of patent exclusivity. Specifically, by
ensuring that the products or services that may eventually be marketed can he
protected from unauthorized copying and use, companies can justify taking risks
and making significant R&D investments. Introducing unpredictability by
changing the availability of patent rights, or the conditions in which patent rights
can be asserted, will adversely affect business environment that is 50 crucial to

supporting innovation in the biotechnology sector.
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Patents and the Biotechnology Industry

The hiotechnology industry can attribute its current success to two seminal
events in 1980; namely, the landmark Supreme Court decision of Diamond v,
Chakrabary, 447 1U.8. 303 (1980), in which the Supreme Court confirmed that key
forms of hiotechnology inventions including biological materials and living
organisms can be patented; and by the passage of the Bayh-Dole Act, which allowed
for the efficient transfer of patents on inventions arising from federally-funded

research into the private sector.

Patents in the life sciences sector protect the type of products and Processes
that are integral to companies doing business in the hiotech sector. By enabling
these companies to prevent the unauthorized use of the patented technology,
companies can justify pursuing their research and development efforts. Indeed, it is
the guarantee of securing and using rights in the future th 4t companies rely to

Justify making investments in R&D) today.

To iHlustrate the role of patents in the typical biotechnology venture, consider
the following example. A researcher, typically in a university lahoratory, discovers
a gene which is expressed only by a particular type of cancer cell. This discovery
can result in a variety of distinct research and development initiatives — ranging
from diagnostic tools for detecting the presence of the gene or its expression product
in test samiples taken from patients, to therapeutic agents that selectively kill cells
that express the gene or inhibit the expression of the gene. As soon as practical

after the discovery of the gene and its practical value, patent applications must he
.5,




64

filed. Filing the apphication early ensures that the researcher or its sponsor (a
university or startup biotechnology company) can secure rights in the inventions
that derive from the discovery, and permits the researcher to publish the yesults.
The patents based on this early application will be used to Justify the
invesiment of millions of doMars into development of these diagnostic and
therapeutic agents. Translating this initial discovery into a tangible products can
take more than a decade and hundreds of millions of dollars. The exclusivity that
patents issued from thig early application is what investors will rely upon to provide
funding for development of products, and will be 4 key factor affecting the decision
of a larger company to work with the startup company or university that owns the
patent to do clinical development of products based on the d; scovery. Of course, the
road to development from this point is long and torturous, has a significant
likebhood of failure, and is fraught with other commercial setbacks. However, the
faith that the discovery will help improve the lives of patients, and the confidence
that patent rights will protect products that are developed, propel the transfer of

technology and research and development work that follows.
Patents in the Field of Genomics

The topic of this hearing is “gene patents.” Conceptually, this is a misnomer.
Patents are not granted on “genes” per se, but on nucleic acid sequences that have a
practical application. Genes as they exist in nature cannot be patented. Instead,
patents can be secured for discrete nucleic acid sequences that are made after

conducting research on genetic information,
-6-
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Significant advances over the past two decades in research tools, such as the
polymerase chain reaction (PCR), gene sequencing technology, and sophisticated
computers and analytical tools, coupled with significant public and private
investmients, have produced a wealth of genomic information and tools for analyzing
that information, By performing genomic research, scientists can discover and
characterize genes and their functions, and then conduct, research to decipher how

to exploit the genomic information to produce useful products and services,

Two significant aims of genomic research have been to (1) identify sequences
corresponding to proteins that regulate cellular activities, and () to identify
“abnormal” sequences and Knk these sequences to disease states. Once deduced,
the “function” or “role” of a gene can provide the basis for developing a practical
application of a nucleic acid sequence derived from that gene. This nucleic acid
having a practical application - such as whetler to enable commercial production of
a desired protein the nucleic acid encodes or to provide the basis of a clinical
diagnostic tool — is the threshold that must be achieved in order for a nucleic acid to
have a practical application, and thus be “useful” in apatent sense, See, In re

Brana, 51 F.3d 1560 (Fed. Cir. 1992).

A nucleic acid (i.e., a discrete nucleotide sequence), like any other type of
chemical compound, is eligible to be patented if it is new, useful, and not chvious, A
patent may be granted giving rights in the nucleic acid invention only if i is
adequately described in a patent application. This pubkc disclosure is the principle

public benefit of the patent system - in exchange for disclosing their invention in a
L7




