Patenting In
Biotechnology

® New forms of life
® The debate about patents in biotechnology
® |nternational developments

EC directive on protection of biotechnological inventions

The techniques of genetic modificatiorrapidly explored. Initial efforts focused @
allow novel characteristics to be introducedhicroorganisms because of the relat

into living organisms, but there is debataimplicity of their structure, and a numbgr

over how far resulting modified life formsof commercial processes now u
should be patentable. US law allowsnicroorganisms which have beé
patents to be considered for all modifie@gjenetically “programmed” to produc
organisms whether they be micromaterials which they would not produc
organisms, plants or (non-human) animalsaturally g drugs such as human insuli
In Europe, a European Commissiomgrowth hormone and certain enzymes).
proposal for a Directive is under conS|dera\N
tion to endorse the availability of suchb
rights in all European Union (EU)
countries.

reeder and the genetic engineer are
same - to insert into or modify the geno
to introduce a novel trait. The extra po
This briefing paper is an update of the of genetic engineering comes from
briefing paper “Patenting Life” which
was published in June 1993. It introduction of new traits and to introduc
considers the scientific developments genetic material from unrelated species
which have led to the possibility of plants and from organisms other th
patenting living organisms or their plants. Genetically modified plants inclug
products, and the concerns about it. The varieties with traits such as resistance
patent law, commercial and ethical herbicides, pests or diseases, enha
considerations pertaining to genetic nutritive content and new shade of flo
modification of naturally occuring colouring.

substances, micro-organisms, plants and
animals differ considerably and

therefore each category is considered
independently. The overall aim of this

briefing paper is to provide balanced

information and to advance the public

debate about these topics.

Genetic modification of farm animals a
fish is still largely at the experiment;
stage. The aims of research inclu
infection resistance and increasing gro
rate. A method for producin
pharmaceutical products via farm anima
milk is at an advanced stage

development. The first patented genetice
modified animal, which is available fc
medical research, is a mouse which
genetically predisposed to cancer - for
in testing new drugs or chemicals f
carcinogenicity.

The paper results from the combined
contributions of patent experts,
scientists, industrialists and
environmental and consumer group re-
presentatives from throughout Europe.

NEW FORMS OF LIFE The use of recombinant DNA methods

Recombinant DNA technology is the ternrelation to human diseases caused by ¢
used for a series of techniques that can loefects €g cystic fibrosis) is at prese
used to modify the basic genetic make-uponcentrated on diagnostic applications
of a living organism by inserting (ortherapeutic applications are also unc
removing) sections of DNA, a moleculeinvestigation. The first attempt to modi
that carries hereditary information.human body cells in a patient, using t
Following the first demonstration of thesegene transfer technique (somatic ge
techniques in 1973, their potential taherapy)was made inthe US in 1984. Bd
introduce novel characteristics intomarrow cells which were unable to prod

microbes, plants and animals has beem enzyme essential to the immune sysje

ith plants, the intentions of the tradition

ability to control more precisely thf
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STEPS IN GENETIC MODIFICATION national regulations to a useful purpose. This applies to
S— : : regarding the use of theinanimate substances as well as to living
Sources of Genetic Diversity | Methods of Controlling and| | jnvention), nor does it materials. In appropriate circumstances
« Bacteria e« Plants Introducing Genes confer any right of such substances are not ruled out as mere
« Fungi « Animals « Plasmids » Viruses ownership of patented discoveries but are considered as invention
materials. Patenting in the by the EPO and other legal authorities.

I I EUcan take place eitherMicro-organism patents are now
Gene Identification and Identification and Isolation thrpugh national  patent routinely granted by the US, European and
Isolation Method development | Offices or through the " /
European Patent Office Japanese Patent offlces._ Although a US
| | h_patent had been granted in 1873 to Pasteur

e Insects  * Man * Microinjection

EP in Munich whi .
New Gene Construct (EPO) uhien €N for “yeast free from germs of disease as an
Controller and Gene affords protection in all, or . :
; " article of manufacture’the US courts later
| any selection of, states par held that the“discovery of some of the
Transfer of Gene Construct into to the European Patemhandiwork of nature’\/vays unpatentable. In
Living Organism Convention (EPC) Practice P ‘

| in the US and Japan is alsothe Chakrabarty case in 1980 the_ us
of considerable relevance tc)Supre_me Court decided that a micro-

and organism was not preclyded frpm
companies, since the USpatentablllty solely because it was all\_/e.
fen provides the largest single market foj "US @ Pseudomonas bacterium manipu-
ted to contain more than one plasmid

roducts developed in the EU; equally th%ontrolling the break-down of

Genetically Modified Organism ‘ .
y 9 EU inventors

were removed from the patient, modified tQ
include the gene for the missing enzym
and replaced. This attempt failed, but i%
1990 a similar method was successfullyj
used to modify white blood cells geneti- ffects its ability to compete in other : o
cally. Since then more than one hundre arkets organism containing only one such
clinical protocols involving gene therapy ' plasmid) was“a new bacterium with
have been recommended and clinical trialdttempts to harmonise patent law andnarkedly different characteristics from any
are under way in many countries. Moreractice internationally have not yet fullyfound in nature”and hence not nature’s
radical and controversial is the proposal fosucceeded. For example, at present the W@ndiwork but that of the inventor. The
germ line gene therapy. Such manipulatioallows a one-year grace period between &product of nature” objection therefore
would change the genetic make-up of thi#ventor’'s publication and the deadline fofailed and the modified organism was held
eggs or sperm produced by an individudiling a US patent application. In contrastpatentable. This decision was influential in
and would be carried on to futureany public disclosure of an inventionmost other industrially developed countries
generations. The general opinion in Europkefore filing any application is usually fataland the issue is now settled in law.

about germ line gene therapy is at presetn the prospects of protection in EuropeaE

atent protection available to a US o d b theref ful i
apanese company in its home markdydrocarbons (therefore more useful in
ispersing oil slicks than the natural

lant patents are also obtainable in US,

strongly negative. countries. Again, the US settles dispute urope and Japan. The US Plant Patent Act

over priority as between rival claimants fo f 1930 i tricted t I
Innovations such as these are clearly induthe same invention by comparing actual . dISI rtes ”Cde 06 S%SOeleJa yh
trially significant and potentially valuable dates of invention, whereas, in Otheplroptagate tphan ° Sn overt d ; t|Squ
to society. Biotechnology companies coneountries, whoever has the earlier effectiv@ 2" paderfw S have eeln gLan S'bk()m?js y Tor
sider legal protection for these innovationgatent application date will usually prevail.mgg;mf ”rwt_ treehs). n t.el : el;I' ﬁaze
to be essential, as evidenced by the multFherefore patents encourage secrecy up & - )’Cho kowtl)ng the principle edsta_dlsd eh
million dollar settlements negiotiated inthe point of filing but ensure publication of'nt e | aSra“ar"iy c”ase, it was eC||de bt at
successful patent infringement suits. Thethe information after the granting of a%'M3 US “utllity” patents cou €
therefore insist that there should be no digatent, and thus making it available fod'anted "for gF]f.‘e(; tlypes of planeg
crimination against legal protection in thisresearch purposes. genetically modified plants.
field as compargd with what is available_: inAnother difference is that in US patent Iaan Europe, patent law was orjginally
other technologies. Patent protection 9iV€§ia term “invention” means invention érconS|dered unsuitable for protecting new
the opportunity to the innovator to earn iscovery. In European law “discovery” iSplant varieties developed by traditional
commercial return on the heavy investmel%gis,[inguis'hed from “invention” and is breeding methods. Special national laws of

in this research and therefore to fuel th lant breeder’s rights, which are also called

ongoing research necessary for furtheggﬁggen;azliiégcsrg 'f’r:'\?(;ggg 'ser\],\?tken%%_tglant Variety Rights (PVR), were therefore
X 6ﬂstablished in the 1960s in some countries

improvgment int_ag health care and humanedge whereas an invention is a practic . ;
and animal nutrition. application of knowledge. For example: th s weII_as the Internatlonal. Union for the
PATENTS elucidation by Crick and Watson of the(ljgtg\:/uoln%olf) Nriwav\é?ﬁgesl é’énfﬁ]ﬁgf
double helix structure of DNA was an ' | i E 9 b tl’
Patent laws, like trade mark and copyrightnpatentable discovery whereas Iate?atlengl davlv n- u_ropfe su sequi_r;_ y
laws, are an important area of intellectuagxploitation of this to produce DNA artifi- excgp% Ka_ntl vaggtlgs r(r)]r_nhpaten'lta dl ity
property protection legislation. In the caseially and to produce new forms of DNAegt st fr][IC(ta d( ) W IIC _et)_(cff es
of patent laws, they provide protection ohave given rise to many patents. ba in S dc3 plan t-a“ zta)mlma. velme €5 as
inventions demonstrating the key such andessentially blological processes

characteristics  of  novelty, non-Naturally occurring substances present for: thagg)\c/iuglon of tplants and ar!'mg's_-

obviousness, utility and sufficientas components of complex mixtures 05981 4 on\aen lon vi[/as reVIste | '”I
disclosure. The grant of a patent confers @atural origin, can in principle be patente an bn(I)DKV/R oes no pTrﬁyen dua
civil right on the patent owner to prevenwhere they are isolated from their natura‘PrOt.eCt'on.f.y : bor pater;)ts. s IS rews(ljo_n
others from exploiting what is claimed insurrounding, identified, and made availabl Wa'tf ratification >;Mem er States and is
the patent, excluding use for scientifidor the first time and a process is developei€réfore not yetin force.
research purposes. It does not permit tHer producing them so that they can be puPlant breeder’s rights have been highly
patent owner to exploit his own inventiory Al EU countries, Switzerland, Liechtenstein and SUCCESSful in their own sphere. However,
(eg a patent owner must comply with  Monaco can be covered by a single application. legal experts now generally recognise that
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patent law is better suited to the protectio®ome of these groups have fc EXAMPLES OF US & EPC PATENTS ON
of recombinant methods for producingmally opposed specifig ORGANISMS AND GENES

transgenic plants and the resultingeuropean patents and demar
products. Patents of this type, claimingd their revocation. For man isgated gene coding for enzyme involved in penicillin

Patent numbe

methods and productser se,have been such'groups “patgnting Iifg” i§ biosynthesis. US 4,885,251
granted by the EPO. considered unethical in princi Isolated gene coding for human erythropoietin, a
ple. The opposition extends al§ hormone stimulating growth of red blood cells. US 4,703,008

Animal breeds produced by traditional 10 possible structural change EP 148,605
methoqs have no legal system for thei he agricultural industry which Recombinant plasmids and transformed micro-organisms

protecuon comparable to plant breeder’ ight stem from biotechnolog expressing precursor of the enzyme chymosin (rennin). EP 077,109
rights. Based on the micro-organism an nd especially from the acquis Pseudomonas with multiple plasmids for degrading

lan n r n h ' . hydrocarbons (Chakrabarty, see text US 4,259,444
plant _ p_ate t precedents, t e U n by the larger corporation ydrocar ons(l akrabarty, see ex)'
Commissioner of Patents declared in 198 £l | righ he ad Insecticidal Bacillus thuringiensis strain EP 178,151
that US patents would be granted ‘foon- orlega I'Ig_ ts on the advance Pesticidal (trypsin inhibitor) gene transfer from cowpea
that are bemg made. to cereals US 5,306,863

naturally occurring non-human

multicellular living organisms including Legal and moral issues: A '\Pﬂ'af‘tge”eép“’?ofert ed 1 tvotoonan (Hibberd Epulgi;9811847
animals”. The first transgenic animal legally permissible ground o ™a2eseedand plantenriched in tryptophan (Hibberd) =T

. . . . . Oncomouse (Harvard, see text) US 4,736,866
patent was issued in 1988 to Harvar@bjection is that genes a =5 0

University with  claims Covering the natura"y occurring entities an Immunodeficient mouse for study of auto-immune disease  US 5,175,384
“oncomouse”, one in which an oncogenghat the methods for transferrin  gypressing pharmaceuticals in milk of farm animals US 5,322,775
has been introduced to make the animéihem to plants or animals al Herbicide resistance plants EP 242,236
more susceptible to cancer and therefongell-known and straight
more sensitive in testing possibleforward. This is a challenge to . -
carcinogens. After initial reluctance by thehe inventiveness content of the particulqgrgr\zg‘sgorgsv?ﬁ 9§2es$ggeaeglegdlrt])uotrig{1tsoe d
EPO to grant the corresponding Europeapatent at issue; it is an argument thaspevere u%foreseen side effects includin
patent (and a successful appeal to thedustrial competitors will sometimes use thritis. Animal welfare groups argue thatg
Appeal Board) the European patent waagainst each other’s patents but so far it h tents. will encourage more research on
issued. This is now under formalnot achieved a high success rate. T nimal oenetic modification. which the
opposition by anti-vivisection and animalargument also lies at the heart of the mor 9 n arounds of oséible sufferir):
rights groups. More than 300 patenbbjections many with religious beliefs have pgosfeq _gl Intend dpt t und g
applications for transgenic animals havéo patenting genes. They regard claims Oa*nﬁ ol prlr:mp_el. t_n ended 10 prter:]ven unt_ ue
been filed but so far few have been granteidvention, instead of discovery, tantamoung;J aimgi eig': r?rr:grllt;%gﬂlrlﬁ:sensgsg;g 'er?l
(3 in the EPO, 6 in the US Patent Office). to claiming to be God. disclosure mPthe experimentation

Some feel that patenting living things

change the relationship between humanitifreedoms for breeders and farmersare
and the rest of nature. This is particularhseen by some groups as threatened by
ﬁensitive as regards animals, where patentatents on transgenic plants and animals.
are seen as conferring “ownership”Under PVR breeders previously enjoyed
ereby undermining the animal’s right tathe so-called “breeder’s privilege” or
dependence of being and relegating it ttresearch exemption” which gave them the
e status of a mere object. However, planfsesedom not only to use protected plant
expression product itself (normally only ifa%ddanimrra:ls are c()jwned Ey the farmerslwhv?rieties in their I_Jrle_zedinhg [:;roghramme_s _but
the product is nevper sg. Corresponding produce them and use them as agriculturalso to commercialise the further varieties
process technology will also be Claimedcommodmes. All such owners, whether oﬁevelop_ed therefrom (often . .only
The patentability of DNA sequences 01patented or unpat_ented organisms, al“e.osmetlcally" different from the original)
unknown  function is dubious andbound to respect animal welfare legislationwithout any royalty payment to the owner

controversial. The Human GenomeThe opposers can raise the morality iss Ofon\t/r;itiolr?Q:Irev\i/:erlcie;[r):.lgglhr?owgsOa\;ds
Organisation accepts that patents should ehere the patent law allows, as in Europ e scope of the riaht of the initial vapriety
granted for full length genes but is againsinder EPC Article 53(a) which forbidsbreederp to incluge what are termed
patenting fragmentary cDNA sequencepatents for invention&he publication or “essentially derived varieties” (both the
having no established utility. exploitation of which is contrary to ‘ordre terms “esgentially derived” and “variety”
public’ (public order)or to morality”. The . : : L

THE DEBATE ABOUT PATENTS IN  morality objection is being currently usedar? def't”ed)'t.Th'bs fxgans'o(;‘ of the,"v{'ghé's

BIOTECHNOLOGY against the European oncomouse patent.'@r? automatic but depends on emoer

. : ates amending their national PVR
rogramme an animal genetically forgegislation in conformity with UPOV 1991.

Gene patentsare available in all fields of
biotechnology. For recombinant DNA
inventions, the patent will claim the
nucleotide sequence coding for the protei
expression product, vectomsg plasmids

containing this sequence, micro-organism
or higher organisms transformed with th h
sequence, and in appropriate cases t

;—Pee ég?lslsrtggz ttTg[t lfﬂi';?e C?:Joéfcggﬂg?t)ﬁertml? death in Iaborator;;] experiments i
protection should be obtainable for themrg[jasyanrg?#gng; ir:%otnsi?eencg%%%sr‘:g reedom to research and to
inventions that stem from research angrotepst Animal); have. however. lon beeé’ommercialise:The freedom to research is
which have commercial potential.useol aé disease modéls The reé on%e of efeguarded equally under both patent law
Biotechnology research workers in aca- atent authorities ma oie end oﬁ Whetheand PVR law. But the freedom to
demic institutions increasingly share this the liaht of eneraly blpc accentance Oflommercialise the resulting products of
view because of their need for researcﬁ]]e uségof tesgt animalpsuinl resear[():h to fin search depends on whether or not they
funding which is in part conditional on cures for serious human diseases. the use' ringe the patent claims or are
patentability. A serious challenge to thiﬁ e oncomouse would be 'enerall “essentially derived” under PVR law. A
assumption has come from a number ch:Jndemned 9 ystrengthened UPOV-type protection would
interest groups concerned variously with ' therefore go part of the way towards the
matters of ecology, animal welfare andlhe objection to animal suffering may alscstrong protection given by patents. Neither
rights, moral issues and the interests alpply to the genetic modification of farmsystem is a threat to the free use of existing

small farmers and the developing countriemnimals. One early experiment to insert germ plasm since these rights can in no
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sense monopolise known material as suchnimal or plant life or health or to avoidcontain a similar exclusioreg in EPC
Again, until the UPQV revision is taken upserious prejudice to the environment. Article 53(a) mentioned above. However,
in national laws, farmers legitimately Article 9 goes on to specify particular
sowing seed of a protected variety ar&@RIPS allow Members to provide examples which for this reason cannot be
legally free to save part of the seed from thexclusions from patentability similar topatented. Paraphrasing the actual text,
first crop of plants for sowing on their ownthose found in the EPC (see above) but théhiese include (a) methods of human
farms to produce a second and subsequantist provide for‘the protection of plant germline gene therapgnd (b) any genetic
crops (the “farmer’'s privilege”). varieties either by patents or by an effectivenodification of animals which causes
Recognising that the current scale of use @i generissystem or by any combinationsuffering disproportionate to the likely
farm-saved seed thus deprives the breedirereof”. (A sui generissystem is one benefit to man or animal.

of significant royalty income, the devised for its own special purpose.)

strengthened right under the 1991 version Article 10 confirms that a patent on a
of UPOV would make this subject to EC DIRECTIVE ON PROTECTION biological material (or a process for
authorisation of the breeder. However, OF BIOTECHNOLOGICAL producing it) covers the first and all
Contracting States cédne-introduce” this INVENTIONS subsequent generations of material

freedom under their national Ieg|slat|onTh e proposed draft of an EU Directive o rﬁ?(t:/\:g:g tbhye rrg:ﬂté?;llcgﬂg?agtre ﬁ;%ggg;tl?hne

“within reasonable limits and subject to the Leaal Protect t Biotechnoloaical
safeguarding of the legitimate interests 0F1e ﬁga rotection o I 10 e%rncr)] 0(gjg'(’\.""original are retained. Patent rights in a
the breeder”. 1n9v8e8n '%ls was orlglna y puf :js lf M product normally become exhausted when
- tferh_severa years of debate, o ,oqyct is marketed by the patent owner
INTERNATIONAL DEVELOPMENTS ~ Version of this proposal was agreed by g, jicansee. However, for a product which
. . . joint committee of the European ., ho myitiplied biologically, the
(1) The United Nations Convention onParliament (EP), the European Council an urchaser can obviously propagate the
Biological Diversity, enacted in June 1992he European Commission but was vote urchased product for the purpose implied
and entering into force in December 1993down in plenary session of the Europeaf) " ihe sale. but Article 12 ?orbids Ft)he
has been ratified by 157 States to Augufarliament in March 1995. The European sulting méterial being used in further
1996 . It aims to ensure conservation o€ommission published a revised propos vcles of multiplication or propagation
biological diversity, sustainable use ofin December 1995. The Directive aims a tticle 13 provides an important exce tioﬁ
genetic resources, and the fair andarmony in the EU between national patent . ruIF:a allowing fafmers to re-%ow
equitable sharing of the benefits from theitaws and the EPC, and a uniform leg '

g : . . ’Seed saved from the first crop. This
utilisation. |rét|2:/|cg§(tgtl%nli\zﬂgsszr:tirﬁsmts of special;, \ars privilege” in patent law is to be

Genetic resources have in the past bed limited, however, in order to be in line with
declared‘a common heritage of mankind The Directive is addressed to patent issuége corresponding provision in the EU
to be preserved, and to be freely availableelating to “biological material”’, which is regulation on an EU plant breeder’s right.
to all, for use for the benefit of present andlefined in Article 2 as any materialThe new EU plant breeder’s right provides
future generations”. However, in this containing genetic information and capabléor a royalty payment on farm-saved seed
Convention, Article 15 now recognises thef self-reproducing or of being reproducedvhich is “sensibly lower” than that for
sovereign rights of States over their naturah a biological system. This must therefordought-in certified seed. Animal farmers
resources, their authority to determineover living matter, viruses, genes andre also free to breed from the patented
access thereto, and the need for access todiber types of DNA and RNA. Although animal for renewal of their own stock.
subject to prior informed consent and orArticle 3 gxcludes patents on the humaf&rticle 14 covers the situation in which a
mutually agreed terms. In return forbody and its elements in their natural stat@yirq :

e ; . - party has bred a new plant variety
providing access to its genetic resources,edements isolated from the body or :

; : . from a patented transgenic plant and has
donor country should benefit through anytherwise produced by a technical process,iained a plant breeder's riaht for it. If.
of three mechanisms: can be patented if they are capable %soame a pant breeders ngnt for It. 1, 1o

: . ; S . X xploit the variety, the breeder needs a
industrial application. Article 4 prowdesl-

S . : e cence from the patent holder but has been
« participation in research, Article 15(6), that no invention is to be refused patentoq,seq one, a compulsory licence must be
protection for the sole reason tha

. L : : S . “granted, “subject to payment of an
sharing in the results of research and biological material is involved. This appropriate royalty”. This is dependent on

prqceeds of commercial exploitation, pgg;:slpli?] haz‘ister?teir?n _(L:Jc;gﬂrrrlr}gg for .mi%?/the proviso that the new variety constitutes
Article 15(7), and y P g Jurisprudence In Meg;qnificant technical progress’and the

_ major industrial countries. Article 4 . B S "
* access to and transfer of derived provides specifically for the patentabiIityg‘Cr(tairC]fee |§ltzct?;edc?[g/jé2$egubltlg |né§re§[thé

technology, Article 16(1). of plants and animals and parts of thesgy histechnology industry because it
except for “Plant and animal varieties”. detracts from the patent right in an

Natural products which have biologicalunprecedented way.
utility can qualify for patent protection in

The Convention recognises a legitimat
role for intellectual property in achieving
these objectives. certai . t I thGeneral reactions to the revised proposal
tain - circumstances (usually as thga e neen mixed. For example, the Legal
(2) The Uruguay round of the General l.mf"ta.d matlgr'al)'thAtrt'CI? :3 fOf thhe Affairs Committee of the EP has raised a
Agreement on Tariffs and Trade (GATT) rlzijculcvti Csor?ollms no? Ss errlzlsedoroltjte?r%umber of questions, the European
created a subsidiary Agreement on Trade .~ | “di ies” Thus th Alliance of Genetic Support Groups are in
Related Aspects of Intellectual Propert rinciple asfmere dlsioverles;[ fus &avour while Greenpeace has expressed a
Issues (TRIPS). Any country ratifying prgst_ence Ot a |Ior_0 uct als par Offfd.pr‘?iegative opinion. The first plenary EP vote
GATT accepts the obligation to establis existing material is not alone a sufficient, ; probably be in 1997. The European
minimum standards of intellectual round for refusing a patent for it. Commission’s proposal envisages Member
property. Patents are to be available in aBy Article 9, inventions are not patentableéStates implementing the Directive by 1
fields of technology except wherewhere their exploitation would be contraryJanuary 2000 at the latest.
exploitation of the invention must beto ‘ordre public’ or morality. The EPC and 2 such methods are already excluded in EPC and European
prevented to protetrdre public’, human, laws of most Member States already national laws.




