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Human genome studies and mtellectual property
rights: Whither national interest?

T. R. Sivaramjani and Samir K. Brahmachart

India has been acknowledged as a large reservoir of nature’s random mutation, an original ‘rich’
source of knowledge in the context of international genome studies. Human genome knowledge and the
possible understanding of the basis of uniqueness of each individual in chemical terms has presented a
number of inescapable challenges to our jurisprudential philosophies and our ethical sensibilities.

Human genome: The new frontiers in science
and jurisprudence

‘..We really are here on a wonderful threshold of
knowledge. The ascent of man is always teetering in the
balance. There is always a sense of uncertainty, whether
when man lifts his foot for the next step 1t 1s really going
to come down pointing ahead. And what is needed for
us? At last the bringing together of all that we have
learned, in physics and in btology, towards an undet-
standing of where we have come: what man is.’

Surprisingly these lines were written not in the present
era of genomania but in the early 1970s (ref. 1). The spirit
behind it could not ring more true for the science of human
genome studies which has been hailed as the last frontier of
biology and in what has now become a cliched comparison,
has been likened to the Apollo space program. At last we
seem to be succeeding in bringing together of all that we
have learned in physics and in biology towards an under-
standing of what man is'. The Human Genome initiative is a
world wide research effort with the goal of analysing the
structure of the human genome at the nucleotide level. It 1s
likely to provide in-depth understanding, and possible
treatment, for more than 6000 genetic diseases that affect
humankind as well as genetic alterations that increase
the risk of developing some common diseases. In addi-
tion, the variability in response to pathogenic organisms
and the basis of neoplastic proliferation and human be-
haviour are also likely to be unraveled, thus paving the
path of an era of predictive medicine.

A comparison between populations in terms of physi-
ology and susceptibility to certain diseases, whose 1Inci-
dence seems to result from genetic and environmental
interactions, would also be of great interest to medical
reseaichers. The vast Indian genetic pool provides a
unique opportunity to discover functional significance
of human genome sequences of hitherto unknown func-
tion through mutation analysis. Thus, India has been
acknowledged as a large reservoir of nature’s random
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mutation, an original ‘rich’ source of knowledge in the
context of international genome studies. Apart from the fact
that a considerable number of rare genetic disorders are
likely to be found merely because of the population size,
the large size of most families in India also make them 1deal
for genetic analysis. The large number of very competent
medical practitioners with modern clinical expertise and
vast network of hospitals, clinics and health centres,
again, unlike in many developing countrics, provide
conditions conducive to the unraveling of this knowledge.

This human genome knowledge and the possible un-
derstanding of the basis of uniqueness of each individual
in chemical terms has presented a number of inescapable
challenges to our jurisprudential philosophies and our
ethical sensibilities®. Itiustratively, rule of law and con-
cepts of justice are based on the fundamental assump-
tion that all humans are equal. Jurisprudence all over the
world has evolved towards taking positive action to make
up for social disabilities and allow an opportunity to the
socially disadvantaged to also manifest their equality. But
genomic research is enabling us to understand that we are
different in ways that we could never have understood
before. This insight has the political and social potential
to shake the very presumption of ‘equality’ that is the ba-
sis of the administration of justice anywhere. Thus in its
potential to bring about change, in its capacity for benefi-
cence and also in its latent potential for abuse, the Human
Genome project is remarkably similar to the triumph of
the splitting of the atom.

Human genome: An emerging economic issue

Although deciphering the human genome as a world-
wide effort started as an intellectual and scientific en-
deavour, now a new generation of the biotechnology
industry, the genomic companies, have put in the re-
sources for gene hunting that the academia simply can-
not match’. The driving force behind this boom is
investment from the pharmaceutical industry. Antici-
pated business out of the genome analysis project and
the exploitation of derived knowledge is estimated to be
over US $100 billion per annum, starting 2005. Most of
it will be for predictive medicine centered around DNA
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based diagnostics and therapeutics. This amount 1s sev-
eral fold higher than the world-wide sale of pharmaceu-
tical drugs as curative medicine today. All over the
world, legal structures and policy makers have to gear
up to face the demands of this new science and its com-
mercial potential. In this context a number of impera-
tives for Indian scientists and the government become
evident to enable the utilization of India’s rich genetic
wealth for economic and medical benefits for our
people®. .

An issue that has come to epitomize these concerns
both 1n terms of the inadequacy of our legal structure as
well as of our philosophical discourses is the issue of
patentability of the results of such research. Intellectual
property rights are supposed to provide recognition and
reward for intellectual creativity, and patents are the
strongest form of intellectual property rights protection.
Although patents have long been familiar to scientists
working in the areas of chemistry and engineering, until
recently they remained alien to geneticists, biologists,
physicians and other academics involved 1n research in
the life sciences. Things changed fundamentally with the
advent of modern biotechnology, and especially with
relation to various genetic engineering techniques,
which blurred the dividing line between basic and ap-
plied research. Apart from the domestic, national legal
debates that a number of western countries are going
through, the issue for India has a number of peculiarities
that makes it a little premature for us to talk about pat-
enting of human geénetic materials and the products or
processes based on them right away.

In the context of human genome studies, patents have
brought certain issues into sharp focus, which by their
very nature are indicative of larger issues. It would be
infructuous at best and to an extent dangerous to view
patents in biotechnology as an isolated issuc without
understanding the trade-related development and other
Macro-economic i1ssues.

IPR as a trade issue: Recent developments

Until the early 1980s, protection of intellectual property
was never considered as an aspect of a trade regimec.
Nations both developed and developing, recognized that
both as a reward and as an incentive for innovation it
was nccessary to make payments for intellectual prop-
erty rights, particularly patents. There was much greater
emphasis on using patents as a means for secking trans-
fer and indigenous development of technology and a
tool for industrialization. Several developing nations,
including India, did not adhere to the Parls convention
for the protection of industrial property’, because they
thought that it would come in the way of their industri-
alization policy’. The efforts of the developing countries
at trying to bring about changes in the Paris convention

CURRENT SCIENCE, VOL. 72, NO. 10, 25 MAY 1997

GENERAL ARTICLES

to reflect their development needs and priorities turned
out to be an unsuccessful attempt.

Furthermore, from the beginning of the 1980s, the
major developed countries, particularly the United
States, seized the initiative and went about systemati-
cally reversing the direction of change from greater
flexibility in the national patent systems to take care of
varying needs and levels of development, towards a
tightening up of such systems. The GATT related
agreement on TRIPS was a culmination of this effort’.
India being a signatory to the establishment of the
World Trading Organization including the agreement on
TRIPS has to honour the commitment made to the
agreement. In many ways the TRIPS is a move away
from the dialogue that was uptil then proceeding be-
tween the developing and the industrialized world®.
TRIPS as an instrument of technological protectionism
could freeze the present technology asymmetry between
developed and the developing countries.

TRIPS seen as a product of international relations ap-
pears to hit India hardest in the field of biotechnology.
The i1ssue of harmonization of intellectual property re-
gimes 1n biotechnology is extremely problematic as
there 1S no consensus even within continental or Ameri-
can jurisprudence. Technical objections to the patent-
ability of such i1nnovations, such as the distinction
between an invention and a discovery, adequacy of dis-
closure and obviousness, are routinely made. However,
it is the ethical and moral debates about biotechnology
especially human genome technological developments,
which rage at national and international levels.

In view of the prospects that the progress of the hu-
man genome studies will offer for identifying proteins of
interest as potential targets for intervention in disease,
identifying potential therapeutic proteins and identifying
genes responsible for predisposition to particular dis-
eases, the involvement of private funds has become a
crucial aspectg. Already at the present stage of develop-
ment of somatic gene therapy and somatic cell therapy
in many legal systems (e.g., US and Germany) it 1s un-
disputed that the materials involved, e.g., vectors, so-
matic cells as well as transformed somatic cells are to be
treated either as drugs or as biological product:. and thus
patentable under the laws currently in force ' It goes
without saying that the necessary investment in [hlS area
will only be made if patents are able to offer sufficient
sccurity for the investors. Already in Europe the rela-
tively lower investments in genomic studies has been
taken to indicate the confused state of patentability of
the results,

Patentability: The legal debate

The patent issue came to a head with the US National
Institute of Health (NIH) patent claims made for ¢DNA
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scquences which many in the scientific community felt
to be unfairly broad and too numecrous''. The argument
on one side was that filing a patent application for a
fully or partially sequenced gene without having the
complete biologic information would be tantamount to
claiming the rights to all products resulting from the use
of the gene, including the products of gene expression,
the antibodies to such products and any potential uses
for them. Whilc this argument would have limited
weight in patent law, the genome community world
wide, as well as the industry rejected the idea of having
patent on ¢DNAs without known functions as this would
represent an untenable level of monopolization of re-
scarch results. This exemplifies the concern that 1ndis-
criminate  patenting may also hinder product
development. Patents are important to commercializa-
tion in the biomedical field because they provide the
exclusivity that encourages industry to invest the re-
source necessary to bring an invention from the discovery
stage through the stages of development, clinical trials,
regulatory approvals and ultimately mto commercial pro-
duction. Although India has never been a major player in
the International Genome community, the legal debate
around patenting is of significance, as it is an acknowledged
fact that supra-national patent systems are required to pro-
tect innovations of international scope.

It is generally believed that patents should not be
eranted for mere discovery of that which exists in na-
ture. The leading case in this area, Diamond vs Chakra-
barty (1980) (ref. 12) where the US supreme court held
a strain of human-made, genetically engineered bacteria
to be patentable subject matter is still the locus classicus
as far as patenting of life goes. While holding that the
human intervention, amounted to an ‘invention’ of the
bacteria which did not exist in nature the court relied on
the legislative history of the law and said that patentable
subject matter was meant to encompass ‘anything under
the sun that is made by man’.

The ethical concerns expressed against genetic re-
search per se at that time was a prohibitionist argument
that persists to this day. The error with the prohibitionist
argument is that it presupposes that all the potential
products of biotechnology will carry unacceptable levels
of risk. A responsiveness to the potential risk from new
technologies is understandable. However a well con-
ceived response to technological change of any kind is
one which deals with the potential for risk in a fair and
rational manner. Proper risk management enables hu-
manity to rcap the benefits of technological change. But
the players in the human genome research, being huge
multinational corporations (MNCs), which have not In
the past shown themselves to be very amenable to any
form of control by the nation state system, raisc the fear
that the rush to make profits may dilute the proccss of
risk management. Further in the absence of any prece-
dent to allow for the common exploitation of the prod-
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ucts and technologies of the genome studies, corporate
concerns seem to have the floor entirely to themselves.
One apparently effective way to control the activities of
these corporations as perceived by a number of coun-
tries 1s to put brakes on the patenting of the products of
their research.

Even within a well defined legal system there have
been discrepancies in the binding nature of various in-
struments. The fact that certain discoveries are not
treated as inventions under the European Patent Con-
venuon (EPC)”’ , nor the stringent novelty requirements
under the EPC has prevented the European patent office
from coming out with Examination Guidelines that are
conducive to the patenting of such ‘discoveries’. Thus
as per the patent office guidelines, ‘... a substance found
in nature which must first be isolated from its surround-
ings and can be properly characterized either by its
structure, by the process by which it is obtained or by
other parameters, and is “new” 1n the absolute sense of
having had no previous existence, can be patentable per
se provided the inventor discloses the manner 1n which
to obtain it in a repeatable way'¥’. The patenting of
gencs and the knowledge based on them in Europe has
culminated so far as in March 1995, the European Par-
liament rejected for ethical reasons the Directive on the
legal protection of biotechnological inventions, primar-
ily because under the proposal, patents on isolated hu-
man genes and human gene therapy, even germline
therapy were in principle allowed".

Some of the arguments against patenting have chosen
not to draw a distinction between the patenting of human
genes and the patenting of human life, contending that
the former amounts to the latter. This contention raised
in the case of the patent claim for the DNA fragment
encoding human H2-relaxin and its precursorslﬁ, was
met with the counter that patents covering DNA encod-
ing do not confer on their proprietors any right whatever
to individual human beings, no more than do patents
directed to other human products such as proteins. It
was added that DNA is not ‘life’ but a chemical sub-
stance which carries genetic information, and can be
used as an intermediary in the production of proteins
which may be useful medically. The statutory basis for
an argument that patenting of human genetic material is
immoral comes with Article 53(a) of the EPC, which
excludes from patenting inventions the publication or
exploitation of which would contradict ordre public or
morality. Since the opposcd patent did not offend widely
accepted moral standards of behaviour and since there
was no clear consensus amongst members of the public
that patenting of human gencs was immoral, the patent
was uphcld and arguments under article 53(a) was re-
jected. Whilc the relaxin case clearly demonstrated the
growing difficultics facing the European patent office,
and notwithstanding the favourable outcomes for the
patentce, problems persist.
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The ethical i1ssues against life forms in general often
arguc on an ‘exceptionalism’ approach to human genetic
material, contending that it has characteristics that make
it different from plant and animal genetic material issues
for a number of reasons extraneous to the state of tech-
nology itself. For example, Switzerland recently intro-
duced its first law regulating biotechnology, including
reproductive medicine. The new law prohibits the intro-
duction of non-human genetic material into the human
genome''. More significantly, the first international
convention on Human Rights and Biomedicine, signed
by twenty European countries 1n early April, compre-
hensively links the dignity and identity of all human
beings to the need to prevent abuse of application of
biology and medicine'®.

From a scientific point of view 1t seems even ques-
tionable to distinguish genes depending on their source
for, ‘there 1s no difference between a yeast gene and a
human gene if you observe it in function, if you intro-
duce mutations and make the yeast gene a human gene
there 1s no difference, there 1s no ethical 1ssue on the
human gene that is different from the yeast gene’"”.

All the same there is growing momentum to the idea
that human origin is alone a sufficient cause for exclu-
sion from patentability, The concerns reflect a moral
and ethical view that borders on the theological and
hence the reluctance of the legal system to i1ncorporate
such concerns. The picture of the eccentric geneticist
going berserk in his lab in the mind of the public does
not help either. Any absolutist approach precludes out-
right assessment of developments on their individual
merits. Just because MNCs are the nearest beneficiaries,
it will not do for mankind to cheat itself out of the re-
sponsible and regulated use of new biotechnologies.
Also a prohibition on patenting will force inventors to
seek other forms of protection such as trade secrets. And

less disclosure can inhibit accountability and develop-

ment. Obviously less accountability may well result in a

greater potential for risk and not less.

Patent law: The emerging contours

The patent law is in a state of flux, and 1t will take more
time for human legal intellect to come to an understand-
ing of what can be done and what cannot which has
always been the concern of the law. But certatn indica-
tions are clear:

—  Without patent protection for investments it 1s going
to be difficult to sustain funding in these arcas of
research. To that extent intellectual property rights
have come a long way from providing a reward for
intellectual creativity to a form of protection for in-
vestments (sec Box 1).

- Rather than view patents now as a facilttator for
such rescarch, the time may have come to view the
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Box 1

Intellectual property

It is instructive to look at the contours of intellectual
property protection as incorporated into the Interna-
tional Bar Association (IBA), Bioethics sub-
committee of the Law and Medicine Committee,
DRAFT International Convention on the Human
Genome (23 October 1996). Article VI of the Draft
Convention, reproduced here is illustrative of the
shift in the fundamental premise of intellectual prop-
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erty protection in the context of genetic research.

Article - VI |

1

. The Human Genome in its natural state is not |

ership by claim of right, patent or otherwise.
Intellectual property based on the human genome
may be patented or otherwise recognized in ac-
cordance with national
treaties.

laws and international

. The collection, distribution and use of human

genomic materials and associated information
shall be undertaken on a basis which reflects an
interest of the original source and of the deposi-
tor of the material to an equitable share of the
economic benefit of commercialization based
upon:

subject to private, national or transnational own- i
I

Use of the material and associated information ;
The relative significance and/or unique nature
and/or rarity of the genomic characteristics of the
material and associated information; and

The original source and depositor’s relative con-
tribution to the overall creation and commercial
development of relevant intellectual property.

law as an essential instrument to regulate and keep
such research from going underground.

The cthical and legal concerns among the public are
very real issues that cannot be brushed aside as long
as they remain the subject and object of the re-
scarch. Considering humanity’s sake the increasing
legal pluralism that is secn needs to be tackled at an
international level. However, hesitation by many
nations to cooperate fully in view of the moral and
ethical implications of such legislation with respect
to biotechnology precludes agreements of any sub-
stantive  depth, While harmonization of patent
laws may be inevitable, compromise at the ¢thical
level by individual nations is going to be the major
ISSUC,

At present, opposition to the patenting of human
genetic materials is being mounted on two levels.
On the first level is the opposition to the patenting
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of ‘life' which includes microbial, plant, animal and
human life. The grounds for these are largely relig-
ious or cultural and to that extent constitute a le-

gally pluralistic approach.

— On the second approach, patenting 1s opposed on the
grounds that people from whom genetic material is
taken are not likely to receive any financial benefits
from it. The opposition arises from past experience In
which large corporations have collected genetic mate-
rial] and knowledge from the Third World and from
indigenous populations and then used these to develop
and patent agricultural and pharmaceutical products
without any benefits accruing to the original donors of
the material or the knowledge.

— The clear interests of the nation lie in evolving ways
and means to apportion the potcntial commercial
and medical benefits to the participating nations, as
contributors of genetic material both in the clinical
context and in the context of human genome diversity
studies.

International scenario: The Indian concerns

Patenting has become an issue in genetic studies in a
clinical context. But most of the international flak has
been drawn by the patenting of products derived from
the genetic material of indigenous people. As of now, as
pointed out In the case of Moore vs Regents of the Uni-
versity of California®® a person who takes part in a clin-
cial study may stand to gain nothing from whatever
patents that are granted on products derived from their
genetic material. In March 1995 the US department of
Health and Human services and the NIH staked claim to
the human T-cell line of a Papua New Guinean®. The
patent was granted and maintained after the challenge.
The ethical implications of the use of human material
samples for clinical research has been the subject of
very sophisticated ethical discussions. One of the first
principles 1s the familiar moral precept that the ends do
not justify the means. In clinical research, this means
that human subjects cannot be seen merely as tools. On
the contrary, concerns for the individual subject’s wel-
fare and autonomy must take precedence over the inter-
ests of science and society’>. The libertarian
individualist concern is manifested in the stress on ef-
fecive informed consent for participation in clinical
research. In cases where the participants are vulnerable
groups, like indigenous people where the researcher-
subject asymmetry is heightened, the ethical and hence
commercial issues get exacerbated. In communal cul-
tures, individual members of a commumty often do not
have the necessary awareness of the implications of par-
ticipation in an experiment so as to adequately give 1n-
formed consent. Thus, the vulnerability to abuse of the
informed consent procedure has largely rendered it in-
adequate as an exclustve means of protecting human
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rights and the welfare of research subjects. Thus in
cases of human genetic studies these issucs have been
raised in a number of international fora by nation-states
keen on protecting what they perceive as sovereign
rights over their people. These developments make out a
clear case for the involvement of national governments
in monitoring such studies in their territory. What is
required 18 an accurate assessment of the implication of
such studies. Ideally, the vast genetic resource available
in India should be used for the benefit of the entire hu-
manity. Indeed, given the potential for benefiting hu-
mankind, the balance of the moral argument shifts to
asking why human genome studies should not be carried
out. |

In the case of population genetics and human genome
diversity studies, the sources of protest include interna-
tional NGOs, the world council of churches, and the
world council of indigenous people. Among the most
vocal critics of the human genome diversity project are
environmentalists and groups in developing countries,
who are veterans of earlier campaigns to challenge the
increasing control over the world’s food crops exercised
by a relatively small number of large, and mostly
western-based agricultural and seed companies. Thus,
concerns about the collection of human genetic diversity
stems inevitably from similar controversies related to
the collection and storage of plant genetic diversity over
the past few decades. Patents on these materials will
require the payment of royalties which will, in turn, se-
verely limit the access of scientists from poor countries
to research carried out by scientists In developed coun-
tries. The issue is of primary concern to third world
scientists who feel that though their countries may be-
come suppliers of genetic material for research, they
may end up having to pay for the products of these re-
search outcomes. In India with her vast scientific man-
power there is no reason why such an outcome should be
allowed to materialize. The issue is of special concern
to the people of India as, given the potential for con-
tributing to the worldwide effort, India is yet to control
the access to and use of human genetic data.
Possibly the proposed initiative of the Department of
Biotechnology to catalyse and support research on the
human diversity of India with a view to providing an-
swers to a wide range of questions of biological, medi-
cal and anthropological interest®® will usher in
tichter national systems that will not impede ethical re-
search, nor compromise the interests of the people of
India.

The common heritage of humanity concept

New international instruments that have been attempted,
including the UNESCO Draft and the International Bar
Association (IBA) declaration on the human genome
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l The UNESCO Draft declaration on the human

| genome and its protection in
| human dignity and human rights:

relation to

| Article 1 of which states:

The Human Genome is a fundamental component of
the common heritage of humanity and needs to be
protected in order to safeguard the integrity of the
| human species, as a value in itself, and the dignity
and rights of each of its members.

The IBA DRAFT International Convention on the
Human Genome (23 October 1996)

Article 1 of which states:

1. The human genome is part of the common heri-
tage of humankind.

2. Human genome technology shall be developed
and used only in full and complete consistency

with the common interests of humanity. |

have termed the human genome as the ‘Common heri-
tage of humanity’ (CHH) (see Box 2) which 1s a well
established juristic concept. Certain parts of the earth,
sea or outer space and certain properties like the natural
and cultural world heritage covered by the UNESCO
Convention of 1972 are now considered by international
law as to merit protection by the whole of humanity.
Thus the CHH concept when applied to the human
genome 1s regarded symbolically as representing the
human species and its specific interest to be protected
against the dangers created by man himself. But the use
of the term is problematic. The same was used in the
1982 law of the sea convention to designate the deep
seabed resources. Subsequently the 1994 agreement of
the law of the sea makes a mockery of the term 1n rela-
tion to which nations enjoy the most of the resources.
Also in the past the CHH argument has been used by the
dominant countries for economic exploitation of
plant genetic resources. International treaties, regarding
natural resources, such as those covering seabed, outer
space and Antarctica prohibit the assertion of national
territorial claims. Any such ‘common ownership’ ap-
proach, however is objected to by both developing and
developed countries because of the current possibility

of asserting intellectual property rights over genctic
material®®. Some others have taken the view that the

use of the concept would preclude patentability of hu-
man genes which at least in the case of the UNESCO
declaration is admittedly not the intention®. Thus
the issue of how to functionalize the concept of CHH
in terms of ownership and possession rights remains
open.
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Box 2 1

Institutionalizing protection: The machinery

It would appear best in the interests of the people of
India that the government exercise sovereign rights over
human genetic material (which to date extends only to
plant and animal genetic material under the convention
on biological diversity)*® to the extent that an authority
to prevent ‘piracy’ of genetic material can be identified.
Indeed, illegal or unauthorized transfer of DNA from
ethnic groups and patients have been reported in the
Indian press®’. With regard to the fact that human ge-
netic research may well be bringing in the new
‘genodollars’ to the economy, the government would be
well advised to i1dentify institutions that can deal with a
process of monitoring and study of the material appro-
priated. As suggested by a team of concerned Indian
scientists, rather than simply export DNA or cell lines, a
more fruitful line would be to set up modern facilities in
the host country and allow exchange of DNA with other
countries for standardization of techniques and compari-

-son. Indeed the large scientific community, including

geneticists, competent medical practitioners and a net-
work of hospitals and health centres make this a work-

'able proposition in India®®. It has been further suggested

that source material could be managed at central labora-
tortes, and if desired made available to international
collaborators with due ‘protection’ including intellectual
property rights.

Any attempt to harmonize patent laws in India will
have to be inclusive of giving an appropriate status to
the original contributors of the material, which 1s with-
out precedent in the law of patenting and to that extent
Is going to be difficult to incorporate”. This nonetheless
has to be seen in light of what harmonization of patent
laws are going to cost us in terms of the price of drugs.
Thanks to this, low drug prices, the mainstay of our
‘health for all’ programme may soon be a thing of the
past. If the particular community or the people cannot be
identified, the commercial cut will have to be handed
over to the government so that at least that particular
therapeutic process or product can be made available at
affordable price levels. There is need also to explore the
possibility of allowing the indigenous group themselves
to enter into well informed contracts with corporations
for returns to the community not nccessarily in the form
of royalties or cash payments itsclf. This kind of a prac-
tice finds precedent in various incidents all over the
world and legal backing from various soft law agree-
ments intcrnationallym.

Further it would be a mistake to leave the whole tssue
of the developments in biotechnology to the judiciary to
deal within its inimitable case by casc approach. We
stand to lose a lot without a clearly laid out policy. For
this there is need to gencrate public debate at all levels.
An interdisciplinary study group at the national level
may be in the best position to study the developments 1a
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rious jurisprudential systems and will come out with a
rislative proposal at the earliest. Though the perspec-
es are many and the chances of today’s law getting
tdated by the morrow are very high, there arise certain
arly identifiable factors that will have to be an essen-
| part of any proposed legislative policy on the sub-
1.

1e specifics

It has been presented that the human body (and 1its
component parts) cannot be regarded as an asset, it
cannot be marketed, and hence cannot be a source
of financial gain’'. This is also discussed in the
Draft European Convention on Bioethics, Article
11. which states ‘The human body and its parts shall
not, as such, give rise to financial gain.” There is a
crying need to come out with a broad policy state-
ment that the human body per se cannot become the
subject of direct financial gain. In a third world
country where life already seems devalued by pov-
erty such a statement is of the essence.

International law allows for the identification of
ownership of sovereign rights over human genetic
material with the government. To functionalize this
in as categorical manner as possible, an amendment
to the Constitution may be neither misplaced nor
mistimed.

A positive step now is 1n national interest
(notwithstanding the 10-year transitional period al-
lowed by GATT) for rather than view changes in a
patent law as creating an opening it should be
viewed as a means to regulate the flow of human
genetic material from India.

There is need to redefine our penal laws to make the
unacknowledged use of genetic material a crime be-
yond that of the mere ethical or moral stance.

The exercise of any such ownership rights will have
to be restrained by tenets of the public trusts doc-
trine. Thus the management of the ‘resource’ will
have to be according to and within the parameters of
the interests of the beneficiaries. Identification of
the beneficiaries among other ways can be done by
demand of detailed patent specification which is
both a scientific as well as a legal document.

The entire exercise should proceed with the full
participation to the extent possible of the communi-
ties or patients contributing the material. Such
‘participation’ will have to be at all levels, at the
planning, collection, research and commercializa-
tion stages, with scrupulous adherence to ethical
behaviour and tenets of medical ethics at all times.
To make such participation and informed consent
truly effective, there is need to disseminate correct
information as widely as possible.

S — a———

It i1s necessary to recognize that understanding the
human genome s likely to i1dentify some popula-
tions which will be susceptible/resistant to certain
genetic and environmentally acquired diseases.
Therefore, decisive measures need to be taken to
prevent any discrimination, legal, social, economic
or otherwise,

The tendency to approach individuals of a particular
community or patients in promise of financial gain,
is to be discouraged. The gain in terms of intellec-
tual property rights and financial profit should be
channelized wherever possible through a network of
medical and research centres.

An institutional mechamism under the appropriate
Department will have to be set up much on the lines
of the notification of 25 January 1992 (ref. 32)
wherein a nodal point for clearance of the transfer
of any biological products or materials abroad was
sought to be established. Such large-scale monitor-
ing is possible only if the scientific and medical
community of this country are taken into confidence
and made to feel a part of the entire exercise of
protecting national interests. |

To safeguard national interests, it is necessary that
all genetic research involving international collabo-
ration be undertaken after formal clearance of the
national government. Such ‘clearance’, would in-
clude the right to monitor, and if necessary, pro-
scribe certain types of usage/transfer of genetic
material. Automatically private inittative will have
to come under the scrutiny of a knowledgeable sci-
entific body. ,

In collaborative research, intellectual property
rights are to be protected with a majority share of
the patent, if any, being held by the collaborating
Indian sites and 20% of the benefits*® accruing from
such a patent being used by the individual institu-
tions to develop better services for the population
that provided the genetic material.

In circumstances where the above is not possible,
formulation of other comprehensive methods of
compensating communities or individuals for their
voluntary contributions and cooperation in the re-
search is essential. A ‘people of India Fund’ at vari-
ous regional levels may be a possibility. For this the
existing network of growing financial institutions
may provide an adequate infrastructure at no addi-
tional cost. The compensation may take the form of
local development work of whatever kind the com-
munity opts for.

In the long term there is a need to catalyse a public
debate on the ethical parameter of predictive and
preventive genetic medicine issues like confidenti-
ality, informed consent, right to know, and the right
to refuse to know. For this pluridisciplinary bioeth-
ics committees in our centres of research as well as
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our hospitals functioning under broad legislative
cguidelines are essential.

['he problems are many and the solutions are difficult
come by. But as it is said, the only way to win the
me 1s to play it, as per the rules. The only functional
tion available given the urgency of the matter is to act
w 1n a decisive manner. Anything less would be disas-
us for the people of India.
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About 30 years ago, it was shown that bacterial metha-
nol and glucose dehydrogenases contained a completely
novel type of prosthetic group which was subsequently
identified as pyrrolo-quinoline quinone (PQQ). Quino-
proteins were originally proteins contaning PQQ but
this definition has since been broadened to include those
proteins containing other types of quinone-containing
prosthetic groups, and the X-ray structures of represen-
tatives of each type of quinoprotein have recently been
published. This review is mainly concerned with the
structure and function of the PQQ-containing methanol

s T T -

dehydrogenase and related proteins. The basic structure
is a ‘propeller’ fold superbarrel structure made up of 8
B-sheet ‘propeller blades’ which are held together by
novel tryptophan-docking motifs. The PQQ in the active
site is coordinated to a Ca** ion and is maintained in
position by a stacked tryptophan and a novel
8-membered ring structure made up of a disulphide
bridge between adjacent cysteine residues. This
review describes these features and discusses these in
relation to previously proposed mechanisms for this

enzyme,

Introduction to quinoproteins

The term quinoprotein was first coined in 1980 (ref. 1)
to include a number of bacterial dehydrogenases which
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contain pyrrolo-quinoline guinone (PQQ) as their pros-
thetic group (Figure 1). The name is now used more
widely to include all those enzymes whose catalytic
mechanisms involve quinone-containing prosthetic
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