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ABSTRACT
The present work analyzes the different modalities of protection of the intellectual creations in the biotechnology

agricultural field. Regarding the Brazilian legislations related to the theme (the Industrial Property Law — no. 9.279/96

and the Plant Variety Protection Law — no. 9.456/97), and based in the international treaties signed by Brazil, the

present work points to the inclusions of each of them, as well as to their interfaces using as reference the case study

of glyphosate tolerant genetically modified soybean. For this case study, Monsanto’s pipelines patents were searched

and used to analyze the limits of patent protection in respect to others related to the Intellectual Property (IP) laws.

Thus, it was possible to elucidate the complex scenario of the Intellectual Property of the glyphosate tolerant soybeans,

since for the farmer it is hard to correlate the royalties payment with the IP enterprise’s rights.

Key words: biotechnology, GMO, intellectual property, patent, pipeline, soybean.

INTRODUCTION

The Brazilian Ministry of Agriculture and Supply points
that the US, followed by Brazil and Argentina, were
responsible for 81% of the world soybean production
in 2005 (Ministério da Agricultura 2008b). In addition,
in the previous year, the soybean was the second ma-
jor Brazilian exportation product (Ministério da Agri-
cultura 2008a, Analise 2007).

The genetically modified (GM) crop has provided
a lot of advantages for farmers since its creation in the
mid-1990s, like insect resistant or herbicide tolerant
plants, and, for this reason, the planted area with trans-
genics has raised its value (James 2005, Lawrence
2008). The GM crops have increased dramatically; in
2005 they had an annual growth of 11%. During the
period of 1996 to 2005, herbicide tolerance had con-
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sistenly been the dominant trait, followed by insect
resistance (Bacillus thurigiensis or Bt resistance), and
virus resistance or other traits, respectively, according
to James (2005).

In 2005, soybean biotech crops occupied 60%
of global biotech area, with the US, Argentina, Brazil,
Canada and China being the principal adopters of this
technology (James 2005). In the number of new hec-
tars planted with transgenic crops, Brazil surpassed the
US in 2007 and planted 28% of all new crops versus
the 25% of the US (Lawrence 2008).

In Brazil, one of the most used herbicide tolerant
crops is the glyphosate resistant soybeans. James (2005)
projected that 44% of all soybean planted in Brazil in
2005/2006 was glyphosate resistant soybean. Glyphos-
ate is a nonselective herbicide that, when used, does
not distinguish between weeds or plants, and acts by
inhibiting an enzyme called 5-enolpyruvylshikimate-3-
phosphate synthase (EPSPS), which catalyzes the cre-
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ation of three essential aromatic amino acids (tyrosine,
phenylalanine and tryptophan) in plants. However,
glyphosate resistant plants can survive in a concentra-
tion of glyphosate, which usually kills non — genetically
modified plants. The farmer can apply such herbicide
on genetically modified plants during their post-emer-
gent period, and the plants will continue making the
amino acids derived, as usual. The glyphosate herbicide
is known by different commercial names, but the Rond-
up ready®, made by Monsanto, is the most famous one.
The glyphosate resistant soybean is also commonly
known as Roundup ready® soybeans or RR® soybeans,
and all technologies that confer tolerance to the gly-
phosate treated in this work are called RR® technologies.

In Brazil, the Industrial Property Law — IP Law no.
9.279/96 (Brasil 1996) and Plant Variety Protection Law
— PVP Law 9.456/97 (Brasil 1997) were promulgated
in the mid-1990°s. These laws represent the Brazilian
consonance with the international TRIPS! agreement,
which intended to harmonize the national Intellectual
Property Laws among the Members States in order to
establish the minimum standards of Intellectual Prop-
erty protection.

The TRIPS agreement sets out the patent protec-
tion for all fields of technology, including genetically
modified microrganisms and non-biological or micro-
biological process. Plants and animals are matters that
can be protected by patents or sui generis protection
system (WTO 2008). According to this ordainment,
Brazil promulgated an Industrial Property Law (Law
no. 9.279/96) that establishes the protection by patents
of transgenic microrganisms and other processes that
are not naturally biological, and a Plant Variety Pro-
tection Law (Law 9.456/97) to protect plant varieties,
as the sui generis system. Thus, according to Brazil-
lian Industrial Property Law in force, the only organism
protected by patent is the transgenic microrganism.

Some studies have been carried out on the economic
impacts of RR® soybeans on the Brazilian agriculture
(Pessanha et al. 2006, de Carvalho et al. 2005), while
other works led with the confused diffusion process of
RR® soybeans in Argentina (Cohen and Morgan 2008).

L TRIPS — Trade Related Aspects of Intellectual Property Rights
(TRIPS 1994).
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In Argentina, the RR® technologies were not patent-

»2 How-

protected, and the farms can legally “save seeds
ever, their soy meal’s exportation has continually been
contested in European Courts (Quaim and Traxler 2005,
Varela and Bisang 2006).

Regarding the innovation caused by RR® soybeans
to the Brazilian agriculture and the fact that one of the
basic indicators of Science and Technology directly rel-
evant to measure the innovation is the patent statistics
(OECD/Eurostat 1997), this study considers the Intel-
lectual Property and the relation between the Intellec-
tual Property Rights and the technological development
as an essential tool to disclose the RR® technologies.
Vasconcellos et al. (2005) had already used patents® in
order to understand the dynamics of the phytoterapic
products patented in Brazil during the 90’s. Like other
studies that used patent searches to understand some as-
pects of a determined field, the present work adds tech-
nical and legal subjects to the debate by using, respec-
tively, some glyphosate tolerance technologies and the
Intellectual Property laws related to them. To explain
these two points, this work intends to limit the exten-
sion of some of the claims’ pipeline patents that confer
the glyphosate tolerance to the RR® soybeans, under the
point of view of the Brazilian Industrial Property Law,
and to define the protection limits of the Plant Variety
Protection Law associated to glyphosate tolerant soy-
beans in each step of the GM grain production chain.
From these data, it will be possible to correlate clearly,
through the grain chain production, each object of the
chain with its protection correspondent Law.

In order to correlate which technology protected
by the pipeline patents are indeed inside each RR® soy-
beans protected by the Plant Variety Protection Law,
their abstracts* published by the Union Oficial Diary
were analyzed. In this way, a more detailed comparison
will be possible between the RR® soybean varieties pro-
tected by the Plant Variety Protection Law and the scope

2 «Save seeds” is an usual term that refers to the act of keeping seeds
obtained by the seeds previously sowed for use them in future yields
instead of selling them as grains in the market.

3A legal right of property over an invention granted by national patent
offices.

4 An abstract of a variety allows the identification of the object of the
application, according to the Article 14 (XII) of the Law 9.456/97.
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of protection of the pipeline patents that protects the
glyphosate tolerance technologies or RR® technologies.

DATA AND METHODS

PIPELINE DATABASE AND DELIMITATION OF THE
TECHNICAL EXTENSION OF THE CLAIMS’
PIPELINE PATENTS

To obtain patents related to the glyphosate resistance
technology, a search for the applicant “Monsanto”
was done at INPI public database website (http://
www.inpi.gov.br) in June, 2007. For this work, fifteen
patents were selected and only the patents filed as spe-
cial protection mechanisms, regularly known as pipeline
patents, were worked on. The selected pipeline patents
were: PI 1100007-4, PI 1101067-3, PI 1101045-2, PI
1101070-3, P1 1100008-2, PI 1100006-6, P1 1101046-0,
PI1101048-7,P11101047-9, P11101063-0, P1 1101069-
0, PI 1100009-0, PI 1100464-9, PI 1101062-2 and PI
1100005-8. However, to validate this search, another
search using an INPI’s work (2001) was done, which
confirmed the total number of the previous search.

After this, an analysis of these selected pipeline
patents revealed that some of them are not related to
this work and, for this reason, were discarded. The ap-
plication documents that were denied by INPI were not
considered either.

The eight pipeline patents chosen for this study
were divided into two main groups (I and II) accord-
ing to the matter claimed. Group I° comprises pipeline
patents that claim protection for the subject matter that
can be used to obtain any transgenic plants, besides the
RR® soybeans. Group II° comprises patents that claim
protection for the matter that can be used to obtain only
RR® transgenic plants.

According to Article 41 of Law no. 9.279/96, the
privilege is given on the basis of the scope of the claims.
In order to delimit the technical extension of the exclu-
sivity, the scope of the granted patents related to the
glyphosate resistance technology was considered. The

5 The pipeline patents from group I: PI 1101048-7, PI 1101047-9,
PI 1101063-0, PI 1101069-0, PI 1101067-3, PI 1101045-2 and PI
1101070-3.

6 The pipeline patents from group II: PI 1100007-4, PI 1100008-2, P1
1100006-6 and PI 1101046-0.

analysis of the pipeline’s claims from groups I and II
was drawn on the scope of protection of two main cate-
gories of claims: the product (i.e., recombinant expres-
sion cassette, vector and transgenic microrganism) and
the method (i.e., process to obtain a transgenic plant).

AMINO ACID SEQUENCES COMPARISON AMONG

THE PIPELINE PATENTS FROM GRoOUP II (PI 110007-4
AND PI 110008-2) AT BLAST PROGRAM AND
CLUSTAL PROGRAM

The comparison of the mutated EPSPS amino acid se-
quences claimed in the pipeline PI 1100007-4, with
those claimed in the PI 1100008-2 was made in order
to find the identity of both sequences. The tool used
was the Blast Two Sequences of the Blast Program
(available at: http://www.ncbi.nlm.nih.gov/blast/bl2seq/
whblast2.cgi). Through this tool it is possible to reveal
the degree of similarity among amino acids occupying
a particular position in the sequence as a rough meas-
ure of how conserved a particular region is among the
said sequences. The only amino acid sequence de-
scribed in PI 1100007-4 (from Petunia EPSP cDNA)
was aligned by the Blast Two Sequence with the amino
acid sequences numbers 2, 4, 6, 9, 42 and 44 (re-
spectively from Agrobacterium sp., Achromobacter sp,
Pseudomonas sp., a synthetic CP4 Class II EPSPS
protein sequence, Bacillus subtili and Staphylococcus
aureus) described in the PI 110008-2.

As the domain protein sequences number 37,
38, 39 and 40 (PI 1100008-2) are too short, they have
only four or five amino acids and were compared to
sequences of the PI 1100007-4 and PI 1100008-2 in a
multiple alignment in the CLUSTAL avaiable at: http://
www.ebi.ac.uk/clustalw/. This kind of alignment pro-
vides more accurate results than the double alignment
(Santos Filho and Alencastro 2003).

INTERFACE ANALYSIS BETWEEN THE RR® SOYBEANS
AND THEIR RELATED LEGISLATIONS

For the interface analysis between the GM organisms
and their related legislations, a documental search was
made with the laws that lead direct or indirectly to the
glyphosate tolerant transgenic soybeans intellectual pro-
tection. These laws are: Industrial Property Law — Law

An Acad Bras Cienc (2011)83 (2)
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no. 9.279/96, in force to pipeline patents since May 14",
1996, and the Plant Variety Protection Law — Law no.
9.456/97, in force since April 25%, 1997.

RR® SOYBEAN VARIETIES’ ABSTRACTS

In order to obtain the RR® varieties” abstracts protected
by the Plant Variety Protection Law, no. 9.456/97, a
search in the Brazilian Ministry of Agriculture and Sup-
ply was done on May 27", 2008, to obtain the name of
the RR® varieties protected.

The National Plant Varieties Protection Services
(SNPC) gently granted the abstracts published by the
Union Oficial Diary of the RR® varieties previously se-
lected. In these public extracts, the following informa-
tion about the varieties is available: the designation of
the variety, the applicant’s name, the applicant’s home
country, the novelty, the distinctness, the homogeneity
and the stability characteristics. For the distinctness, the
applicants indicate the gliphosate tolerance and other
diferentiated characteristics related to the nearest vari-
ety, for example, height, intensity of leaf color, nematoid
tolerance or seeds weight.

For the soybean descriptors, the Brazilian Ministry
of Agriculture and Supply’s form supplies examples of
the minimum number of characteristics required by the
UPOV. However, they do not include the specific genetic
information inside a genetically modified variety as one
of these minimum descriptors. For the comparison with
the nearest variety, this form suggests that, if any impor-
tant characteristic is not present in the list of descriptors,
the applicant may indicate it and explain the differences
among them.

RESULTS AND DISCUSSION

PIPELINE DATABASE AND DELIMITATION OF THE
TECHNICAL EXTENSION OF THE CLAIMS’ PIPELINES

To clearly understand the protection extension of the
Monsanto’s pipeline patents, the eight patents selected
were divided into two groups. Table I represents the
main differences between the subject matters covered by
the claims of the pipeline patents of groups I and II.

In Table I it is possible to elucidate that pipeline
patents from group 1 represent documents that describe
technologies that are not exclusively found in the RR®
technologies, but can also be in the RR® soybeans be-
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cause they envolve DNA recombinant technology in
general. The pipeline patents from group II comprise
patents that describe technologies that are directly re-
lated to RR® technologies and, consequently, to the RR®
soybeans.

Although most of these pipeline patents had al-
ready expired, some of them are still in force or are
tramiting in the Brazilian Court by Monsanto for in-
creasing their terms of protection. This means that
some patents may have their expiration date extended.
Considering the fact that the expiration date limits the
period of exclusive patent exploitation by the title’s
patents, this indicates that changes in the terms of
protection of these pipelines will consequently change
the period that the owner can charge royalties from
thirds for using them.

AMINO ACID SEQUENCES COMPARISON AMONG THE
PIPELINE PATENTS FROM GROUP II (PI 110007-4
AND PI 110008-2) AT BLAST PROGRAM AND
CLUSTAL PROGRAM

The identity between the mutated EPSPS amino acid
sequences of the PI 1100007-4 and the mutated Class
IT EPSPS amino acid sequences from PI 1100008-2 in
their respective recombinant expression cassette showed
that they have an identity of 30-35% in a low e-value.
This low identity between the EPSPS amino acid se-
quences in the PI 1100007-4 and in the PI 1100008-2
demonstrates that they are extremelly different.

The CLUSTAL alignment analysis confirmed the
BLAST results because it also revealed that all the
sequences, including the domain sequences of the PI
1100008-2, have regions that are poorly conserved
structurally.

INTERFACE ANALYSIS BETWEEN THE RR® SOYBEANS
AND THEIR RELATED LEGISLATIONS: THE INDUSTRIAL
PROPERTY LAW (LAW NO. 9.279/96) AND THE
PIPELINE PATENTS

When the legislator set up the pipeline protection mech-
anism, it was conditioned by some specific transitory
provisions of the Industrial Property Law (IP Law),
Articles 2297, 230 and 231.

7 Although the Articles 229 and 231 of the Law 9.279/96 also regulate
the transitory provisions known as pipeline, the patents of this work
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TABLE I

The scope of protection of the claims’ pipeline patents of groups I and II,

the pipeline patents and their expiration dates.

Grou Subject matters covered
P by the claims

Pipeline
patents

Expiration
dates

I — recombinant expression cassette,
including, but not exclusively,
sequences for glyphosate tolerance;
— vector that contains this
recombinant expression cassette;

— transgenic microrganism that
has this vector; and
— process to obtain a transgenic plant/
transgenic plant cell.

PI 1101063-0
PI11101069-0
P11101067-3
PI 1101045-2
PI 1101070-3

October 315, 2009
January 17, 2003
January 23, 2007
January 13t 2007
January 171, 2003

11 — recombinant expression cassette with
a specified mutated EPSPS! enzyme
sequence or GOX? enzyme sequence;
— vector that contains this
recombinant expression cassette;
— transgenic microrganism that
has this vector; and
— process to obtain a transgenic plant/

transgenic plant cell.

PI 1100007-4
PI 1100008-2
PI 1100006-6

August 71, 2005
August 315, 2010
June 25™, 2010

1 S5-enolpyruvylshikimate-3-phosphate synthase — EPSPS. 2Glucose oxidase — GOX.

The Article 230 establishes that the patent appli-
cation whose matter is not patentable by the previous
law, CPI5.772/71%, and whose corresponding patent was
granted in the country of the origin may be granted a
pipeline patent status if the matter does not conflict with
Articles 10 and 18 of Law no. 9.279/96. This means that
claims’ pipelines must be regarded as an invention and
be patentable according to the Brazilian Industrial Prop-
erty Law (Law no. 9.279/96). However, the matter can-
not be placed on any market by the direct initiative of

were filed through the Article 230 of the previously mentioned Law.
The Article 229 applies the Law to all patent applications, except to one
whose matter is not patentable by the previous law, CPI 5.772/71, and
that is in accordance with Articles 230 and 231. The Article 231 allows
anational or a person domiciled in Brazil to file a pipeline application
whose matter is not patentable by the previous law, CP15.772/71. To do
this, the matter cannot be placed on any market by the direct initiative
of the owner or by third parties without his consent. Nor can third
parties carry out serious and effective preparations for exploiting the
matter of the application.

8 The CPI 5.772/71 did not consider patentable substances, matters
or products obtained by chemical processes. Foodstuffs, chemical-
pharmaceuticals of any type, as well as the respective process of
obtaining or modifying them, were not patentable by CPI 5.772/71
(Brasil 1971).

the owner or by third parties with without his consent.
Nor can third parties carry out serious and effective pre-
parations for exploiting the matter of the application.
The extension of protection gave by a patent is
determined by the content of the claims and is inter-
pretated by specifications and drawings (Brasil 1996),
when it is necessary. Thus, to have a better understand-
ing of the protection rights conferred by the selected
pipelines, this work deals with the issue of patent pro-
tection for inventions related to living organisms, as
well as the implications and limits of this patent pro-
tection in the glyphosate tolerance soybean case.

INTERFACE ANALYSIS BETWEEN RR® SOYBEANS AND
THEIR RELATED LEGISLATIONS: THE INDUSTRIAL
PROPERTY LAW (LAW NO. 9.279/96) AND THE SCOPE
OF PROTECTION OF THE PIPELINE PANTENTS OF
GROUPS I AND II

In groups I and II, the patents’ claims have at max-
imum two categories of invention, a product (or a
physical object) and a process (or a method). The pro-
duct and process claims intend to develop glyphosate

An Acad Bras Cienc (2011)83 (2)
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tolerant soybeans, which can grow when glyphosate
herbicide is applied to combat the weeds.

Concerning the product claims, some legal issues
must be briefly explained. According to the Law no.
9.279/96, Brazil established that natural living beings,
in the whole or in part, and biological material, includ-
ing the genome or germ plasm of any natural living be-
ing, when found in nature or isolated, as well as natural
biological processes, are not considered as an invention
by the Article 10, section IX (Brasil 1996). It means
that any genetic sequence of a plant, organ, tissue, cell
plant or plant isolated from nature is not considered
an invention, and, therefore, is not patentable. On the
other hand, a DNA vector fusionated to a recombi-
nant expression cassette, when it is not found in nature
and is a product of human intervention, can be patent
protected, in reference to topic 2.3 of the Guideline of
Exam (INPI 2002). Therefore, the DNA vector with the
recombinant expression cassete and the recombinant
expression cassette per se of groups I and II can be con-
sidered an invention, new, and considering that it res-
ulted from a human manipulation, thus being new and
inventive, it can be patentable. According to the Article
18, section III and sole paragraph, transgenic microor-
ganisms that meet the three patentability requirements
and are not mere discovery can be matter patentable,
while living beings, in the whole or in part, cannot.
Therefore, the transgenic plant and its parts (organs, tis-
sues or cells), which are not considered by sole para-
graph and section III of the Article 18 as transgenic
microrganisms, are not patentable (Brasil 1996). How-
ever, the transgenic microrganism that has the vector
claimed by either groups I or II is covered by the trans-
genic microrganism definition, and, for this reason, is
patentable by the Article 18 (section III and sole para-
graph). In relation the product claims, the Article 42° of
the Law no. 9.279/96 confers to the title’s patent some
exclusive rights over these product per se.

Regarding the method claims, there are two main
types of them in the pipeline patents: the method to trans-

9 According to Article 42: “A patent confers to its owner the right
to prevent third parties from manufacturing, using, offering for sale,
selling or importing for such purposes without his consent: I—a product
that is the subject of a patent; II—a process or product directly obtained
by a patented process;”
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form a dicotyledonous to become tolerant to glyphosate
and the method to transform a plant cell to become tol-
erant to glyphosate. Due to the fact that these process
claims have, in their specification part, more than one
step and are not natural biological processes, they can
be considered an invention and, thus, they would be
patentable if they were new and inventive. Although
the Article 42 of the Law no. 9.279/96 also confers
to the title’s patent some exclusive rights over the pro-
cess claim and the product obtained directly from this
process, in this particular case, the products of these
processes, the transgenic cells or the transgenic plants
are not a patentable matter according to the transgenic
microrganism definition of the Article 18 (section III
and sole paragraph).

Summarizing, the scope of protection of the prod-
uct claims — the DNA vector fusioned to a recombinant
expression cassette, the recombinant expression cassette
and the transgenic microorganisms — covers a protection
to the owner of these pipeline patents of these products
per se. The scope of protection of the process claims of
these patentes — a process to obtain a glyphosate tolerant
plant/plant cell by using a specific transgenic microrgan-
ism or a DNA vector with a specific expression cassette
— reaches a patent protection only of the process per se.

INTERFACE ANALYSIS BETWEEN RR® SOYBEANS AND
THEIR RELATED LEGISLATIONS: THE INDUSTRIAL
PROPERTY LAW (LAW NO. 9.279/96) AND THE
EXHAUSTION OF RIGHTS OF THE MATTER PATENTABLE
IN THE AGRICULTURAL BIOTECHNOLOGY

Besides the Article 42 of the Law no. 9.279/96 confers
to the title’s patent the patent rights over a patented
product and a patented process, this Article also deter-
mines the situations relative to the use, sale or impor-
tation of these matters. These situations define the ex-
haustion of rights of a patent. Then, the Article 420
confers to the title’s patent that its manufacturing, using,
offering for sale, selling or importing must be done by
the owner or with his consent. Another Article that en-
forces matters related to the exhaustion of rights is the

10 According to the Article 42: “A patent confers to its owner the right
to prevent third parties from manufacturing, using, offering for sale,
selling or importing for such purposes without his consent: I—a product
that is the subject of a patent; II—a process or product directly obtained
by a patented process;”
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Article 43. Especially in the sections V and VI, this
Article states the exceptions of the Article 42 and the
exhaustion of rights of the living matter patentable — the
transgenic microrganism.

For a patent royalty discussion, beyond the defini-
tion of the scope of protection of the pipeline patents of
groups I and II, it is important to analyze the moment of
exhaustion of the rights of these selected patents. This
work particularly focuses on the right of owners’ patents
to prevent third parties from manufacturing, using,
offering for sale or selling, without their consent, the
products and the processes that are matters of the pa-
tents selected. Considering Articles 42 and 43 of the
Law no. 9.279/96, the patent exhaustion of rights of
title’s pipeline patents occurs when the title is rewarded
by trading, offering for sale or selling (IDS 2005) these
patented technologies — see Table I — to another enter-
prise to develop a glyphosate tolerant plant. For further
details, see Figure 1 above.

Figure 1 illustrates a hypothetical model of the ex-
haustion of rights of the scope of the pipeline patents
of groups I and II. The exhaustion of rights happens,
in fact, at the moment that title X’s patents are recom-
pensed, which means during the trading of the matter
of these pipeline patents with Enterprise Y. In this fig-
ure, it is clear that glyphosate tolerant soybeans and
their seeds are not subject matters covered by the scope
of these pipeline patents. On the other hand, these mat-
ters can be intellectually protected by a sui generis sys-
tem — the Plant Variety Protection Law.

Internationally, recent discussions related to the
exhaustion of rights of the scope of patents, which also
protects glyphosate tolerance technologies, arrived in
European Courts. Although the transgenic plant can
be patent protected by the European Directive 98/44/EC
(the European Parliament and the Council of the Eu-
ropean Union 1998), the Brazilian Industrial Property
Law does not apply for the plant patent protection. How-
ever, the conclusion of this Court case is worth consider-
ing in Brazillian Industrial Property Law. In Monsanto
Technology LLC v. Cargill, the UK High Court’s un-
derstanding of the scope of protection of the European
patents is that the only patented product “directly ob-
tained” from the patented process is the first genetically
modified plant, then the subsequent generations of the

plants and even the soya meal, which are not covered by
this process claim (Cohen and Morgan 2008). Therefore,
in this case, the scope of the European patents covers the
recombinant DNA, the process to produce a genetically
modified plant and its product. So, when Cargill im-
ported soya meal from Argentina, it did not infringe on
the European patents, once the exhaustion of rights of
these patents had already occurred when the glyphosate
tolerance technology was used to produce the geneti-
cally modified plant.

INTERFACE ANALYSIS BETWEEN RR® SOYBEANS AND
RELATED LEGISLATIONS: THE PLANT VARIETY
PROTECTION LAW (LAW NO. 9.456/97) AND THE
INDUSTRIAL PROPERTY LAW (LAW NO. 9.279/96)

Although TRIPS agreement set up that Member States
can protect plants by a sui generis system, by a patent
law or by a combination of both, according to its Arti-
cle 27.3(b), Brazil adopted the protection by just a sui
generis system, the Plant Variety Protection Law. This
law defines itself in its Article 2" as the only mechanism
of variety protection and of rights that could oppose to
the free use of plants and their reproduction or vegeta-
tive multiplication parts in Brazil. Thus, according to
this Article, no other Law (including Industrial Property
Law) enforces GM plants and their seeds. In order to
show the differences between the Industrial Property
Law protection and the Plant Variety Protection Law in
a productive chain of a GM grain, a scheme was delin-
eated (see Fig. 2).

While Brazil has only one legal system to protect
plant varieties, the USA have three: the Utility Patent
(since 1985), the Plant Protection Act (since 1930) and
the Plant Variety Plant Act (since 1970). Each one pro-
tects a specific subject matter and has different protection
requirements. The Utility Patent protects plant geno-
types not normally found in nature. The Plant Protec-
tion Act protects assexually reproduced plants, includ-
ing cultivated, mutants and hybrids, but excludes uncul-
tivated and tuber propagated plants. The Plant Variety
Protection Act protects sexually reproduced plants and
excludes first generation hybrids and uncultivated plants
(USA 1994, USPTO 2006).

In Europe, plant varieties and essentially biologi-
cal processes for the production of plants are expressily

An Acad Bras Cienc (2011)83 (2)
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Fig. 1 — The scheme above demonstrates that the exhaustion of rights of title X’s pipeline patents, which is determined by Law no. 9.279/96,

occurs when they are rewarded by trading, offering for sale or selling (1) these patented technologies — product and process claims — to Enterprise

Y. After this, Enterprise Y is legally able to use (2) the patented glyphosate tolerance technologies to develop glyphosate tolerant soybeans. These

plants can be intellectually protected solely with the Plant Variety Protection Law (Law no. 9.456/97) by the Enterprise Y, which will produce (3)

glyphosate tolerant soybean seeds in amounts to sell (4) them to the farmers.

¢

Product (gtec)
+—>

Process 1 Process 2

Presence of Physical object

4

plant cells > RR® plant cells > RR® plants > RR® seeds > RR® grains

varieties and seeds

Industrial Property Law inventions

Plant Variety Protection Law inventions

Fig. 2 — In the scheme above, the solid line corresponds to a subject matter regulated by the Industrial Property Law. The process claim 1 is the

process to produce a genetically modified cell, and the process claim 2 is the process to produce a genetically modified plant. The product (physical

object) refers to the glyphosate tolerance expression cassette (genetic product or gtec) inserted in the plant genome. Although this product is

alongside of the grain chain (see double line), the exhaustion of rights of this product’s claim occurred at the moment of its legal use to develop

a genetically modified plant. The dotted line corresponds to the protection by the Plant Variety Protection Law, which protects the plant variety

and the reproduction or vegetative multiplication parts of RR® seeds. The grains are seeds that are consumed and, therefore, they should not be

legally considered as reproductive or multiplicative materials by the Plant Variety Protection Law.

forbidden of patent protection by Directive 98/44/EC.
Otherwise, if an invention concerns plants, but the tech-
nical feasibility of this invention is not resricted to a
particular plant variety, it could be patentable (the
European Parliament and the Council of the European
Union 1998). For example, transgenic plants produced
by a process for production of plants by recombinant
gene technology, once the plant varieties are not individ-
ually claimed, can be patentable!! (EPO 2010). How-
ever, if the invention is specifically a variety of some

1 For further information, see case law G1/98 of European Patent Office
Boards of Appeal.
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botanical genera and species, including, inter alia, hy-
brids between genera and species, the protection will be
covered by the Community Plant Variety Right - CPVR
(the Council of the European Union 1994). The CPVR
establishes a system for the protection of plant variety
rights that is based on four Regulations (European Com-
mission 2010). The following Table II summarizes the
differences among the Brazilian, the US and the Euro-
pean legislations related to some agricultural biotech-
nology inventions.

Table II indicates that the only invention that is
patent protected by Brazil, the US and European Union,
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TABLE 11
Comparison of the intellectual property protection of some agricultural biotechnology
inventions under the Brazillian, the US and the European legislations.

. Brazil USA European Union
Inventions — — —
Legislation Legislation Legislation
process to. obtain a Industrial Property Law Tilte 35 [.Jl?ited State Code Directive 98/44/EC!
transgenic plant (Law no. 9.279/96) (Utility Patent)
Plant Variety Protection L Tilte 35 United State Cod
transgenic plants ant Variely Trotection Law e .1.11 e State Lode Directive 98/44/EC2
(Law no. 9.456/97) (Utility Patent)
Title 7 United State Cod
plant variety sexually | Plant Variety Protection Law e ol n1 teV ‘ate ode Community Plant Variety
reproduced (Law no. 9.456/97) (Plan ) anety Right — CVPR
Protection Act)
. . . Tilte 35 United State Cod . .
plant variety Plant Variety Protection Law e hmte 15a e ode Community Plant Variety
assexually reproduced (Law no. 9.456/97) (chapter o Right — CVPR
Plant Protection Act)

IBesides the Directive 98/44/EC, the European Union has also the European Patent Convention and Implementing Regulation

to enforce patent protection. 2«2 Inventions that concern plants or animals shall be patentable if the technical feasibility of the

invention is not confined to a particular plant or animal variety.” (Article 4(2) of Directive 98/44/EC).

is the process to obtain a transgenic plant. Other inven-
tions do not have equal protection among these coun-
tries. This table also reveals that Brazil is the only coun-
try that protects plants by a unique law, the others pro-
tect by industrial property laws or by plant variety laws.
However, a legal comparison among developed and de-
veloping countries done by INPI (2007) showed that the
Brazilian intellectual property protection pattern for
the same inventions selected by Table II is identical to
other developing countries’ legislations, such as India
and China.

RR® SOYEBEAN VARIETIES’ ABSTRACTS

The analysis of the abstracts of the RR® soybean vari-
eties granted and published in the Union Official Diary
before May 27", 2008, showed that all RR® soybean
varieties (n = 75) have in common, as a distinct infor-
mation from the nearest varieties, the following term:
“glyphosate herbicide tolerance”.

The abstracts of 72 (from 75 varieties) do not re-
veal any information about the RR® genetic construc-
tion sequences that are inside these protected varieties
or even the patent number that allows the protection
of the RR® technologies that are inserted in these pro-
tected varieties. The three varieties from Fundagdo MT
and Unisoja S/A (TMG 103RR®, TMG 106RR® and
TMG 108RR™) were the only varieties that gave more

detail to the meaning of the term “glyphosate toler-
ance”. They reported the presence of a “CP4 EPSPS
gene” in these soybeans as the distinctness that con-
fers them the glyphosate resistance. Otherwise, these
three varieties’ abstracts do not reveal the sequence per
se of the CP4 EPSPS gene or even the patent number
for a more accurate indication of the sequence genes
that are inside the genome of these varieties. Thus,
when a farmer buys these varieties protected by the
Plant Variety Protection Law (Law no. 9.456/97), he
does not actually know which technologies are inside
them. It is important to highlight this lack of infor-
mation because the former sequence analysis with the
BLAST and CLUSTAL Programs has just showed that
each patent analyzed (PI 1100007-4 or PI 1100008-2)
protects a different recombinant expression cassette that
confers the same glyphosate tolerance.

CONCLUSIONS

In this work, the patents selected to protect the glypho-
sate tolerance technology were those protected by a
transitory dispositive, which is also known as pipeline
protection, and is represented by Articles 229, 230 and
231 of the Industrial Property Law (Law no. 9.279/96).
In this work, it was possible to see that RR® techno-
logies cover a set of pipeline patents that protects a

An Acad Bras Cienc (2011)83 (2)
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physical object and a process to obtain plants using this
physical object. In each patent, there are physical ob-
jects that cover: a vector, each one with a different gen-
etic sequence that could be a glyphosate resistance one
or not; a different genetic construction per se; and a
transgenic microrganism. In addition, each patent also
protects processes to produce a glyphosate tolerant gen-
etically modified plant through this genetic construction
or using this transgenic microrganism. However, trans-
genic plants and their parts that are originated by this
process patented are not patentable by the Article 18
(section III and sole paragraph) of the Law no. 9.279/
96. Since RR® technologies cover different patents, it is
important to consider that, besides the scope of protec-
tion of each patent, for each one there is a different term
(or period) of protection that limits temporally the right
of the title of the patents. In addition to this, the Article
42 of the Law no. 9.279/96 establishes that the title of
inventions — the set of glyphosate tolerance technology
patents — during the commercial selling of these patents,
are rewarded, and, after this, their rights are exhausted.

The analysis of the pipeline’s claims revealed the
different matters that are covered by their scope of pro-
tection of each pipeline patent. In addition, patents that
revealed protein sequences have distinct sequences that
confer the characteristic of glyphosate resistance, as
showed by the BLAST and CLUSTAL tools. In this
way, these results showed clearly that the boundaries of
the patent protection are different, as well as the terms
of protection of each patent. Therefore, these results
point out to the fact that, in each agreement that en-
volves technology transfer to develop a new plant va-
riety, between the title of patent and an enterprise, for
example, the agreement must have the patent number
in order to specifically define the subject matter that
has been negotiated and the term of protection of the
patent that supports the agreement. Once the Industrial
Property Law allows different inventions to be patented
through different patents and the title of invention to
explore it for a specific period, then when the patents
expire, third parties may explore these inventions and
also get in to the market.

Glyphosate tolerant plants and their reproductive
(or multiplication) parts, such as their seeds, are pro-
tected by one legal apparatus, the Plant Variety Protec-
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tion Law (Law no. 9.456/97). Once glyphosate toler-
ant grain obtained by a legal seed had already had its
intellectual property rights exhausted at the moment of
selling legal seeds, therefore, at this time, it is not possi-
ble to apply any other intellectual property rights based
on the Industrial Property Law. The protection over the
subject matter involving plants and their reproductive
or multiplicative parts is granted only by Law no.
9.456/97. So, the breeders must authorize the legal
trade of the glyphosate resistant plant varieties and their
reproductive or multiplicative parts. This observation
highlights the fact that the variety protection has a term
of protection and a moment when the breeder’s rights
are exhausted, which are different from the patents of
invention. So, because of these different terms of pro-
tection, the chargement for the variety protection and for
the patents of invention protection has to be in agree-
ment with these differences.

The analysis of all published abstracts of RR®
soybean varieties showed that none of them mentioned
the glyphosate resistance genetic construction sequence
that is inside the variety protected, nor the patent num-
ber that protects the glyphosate resistance technology.
In this way, it is not possible to establish a relationship
between the invention protected by Industrial Property
Law and the variety that is protected by the Plant Vari-
ety Protection Law. Therefore, whoever buys an intel-
lectual protected glyphosate tolerant seed, in fact, buys
a “black box” in relation to its patent information. In
order to solve this problem, the public abstracts of the
Plant Variety Protection must consider the patent num-
ber of the glyphosate resistant technology as an infor-
mation of the distinctness requirement or at least the
DNA construction sequence per se that confers the vari-
ety the glyphosate tolerance. So, if one of the distinct-
ness requirements is the glyphosate resistant sequence,
thus this information must be in the public abstracts of
the plant variety protection.

The value aggregation to the soy seeds through the
technology apropriated by the Industrial Property Law
and by the Plant Variety Protection Law has been in-
creasing, and probably will continue in the next years.

It is important to keep in mind the fact that ag-
ricultural business represents, nowadays, 39% of the
Brazilian exportation, 34% of the Gross Domestic
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Product (GDP) and 37% of the work force. Accord-
ing to Rodrigues (2005), the agricultural field is a sec-
tor in expansion that is able to participate more in the
world trade. In this context, if the Brazilian society de-
sires to be benefited with a robust intellectual property
protection, as Plant Variety Protection Law tends to
be, the national innovation politics — like Politics of
Development of Biotechnology (Brasil 2007) — must be
effective in decreasing the technological dependence
and improving the national industry competitive capac-
itation, especially in high intensity technology sectors,
such as agricultural biotechnology.
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RESUMO

O presente trabalho analisa as diferentes modalidades de pro-
tegdo das criagdes intelectuais no campo da biotecnologia agri-
cola. A partir das leis Brasileiras relacionadas ao tema (Lei da
Propriedade Industrial — n® 9.279/96 e Lei da Protegdo de Cul-
tivares — n°® 9.456/97), e com base nos tratados internacionais
assinados pelo Brasil, o presente trabalho aponta as inclusdes
de cada uma, assim como, suas interfaces usando como refe-
réncia o estudo de caso da soja geneticamente modificada para
tolerancia ao glifosato. Para este caso, patentes pipelines da

Monsanto foram buscadas e usadas para analisar os limites

de protecao das patentes frente as outras leis de Propriedade
Intelectual (PI) relacionadas. Assim, foi possivel elucidar o
cenario complexo da Propriedade Intelectual das sojas tole-
rantes ao glifosato, j& que para o agricultor ndo ¢ facil cor-
relacionar o pagamento dos royalties com os direitos de PI da

empresa

Palavras-chave: biotecnologia, OGM, propriedade intelec-

tual, patente, pipeline, soja.
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