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REALISING THE HUMAN GENOME PROJECT

Three weeks ago, I received word of a great challenge. The Human

“Organisation informed me that I had been selected by the Ethical,




] say, without reservation, that I approach my new functions in a positive
I have no doubt that the overwhelming consequences of the Human
sme Project will be for the beneﬁf of humanity. The task of scientists,
A\i;ts:uand lawyers alike, in consultation with the people of our various
nnﬁéé: will be to ensure that the benefits of the Project pass to the advantage
q;jp]e of the world. I have no doubt that this is the spirit in which the
'eiming majority of scientists who are working on the Project tackle their

The first meeting of the HUGO-ELSI Working Group is to take place in
da, USA, on 14-15 October 1995. I plan to attend. Inevitably, this
ation aI“.ld the upcoming meeting has caused me to reflect upon an
ectual framework for considering the ethical, legal and social issues
d by the Human Genome Project. In the space of this short talk, I can
' llﬁore than to indicate some of the concepts which have to be addressed.

Most of the literature, certainly that written in legal texts, has been
ed to the use of the material produced by the research of those engaged
e, Human Genome Project. It is probably natural, and certainly
emarkable, that policy experts and lawyers should concentrate upon such
o them, this world is a place of action. Actions can be good and they
dangerous. When they are dangerous, they typically become of concemn
ciety and its laws. Ofien actions then have perceived ethical implications.

A_ur, prompted by a reflection at a conference earlier this week in
ane made by Professor William May, a distinguished bio-ethicist of
as, I wish to push my framework of consideration back a couple of steps. I
pose to deal with the Human Genome Project and society under generic
ngs of "Being”, "Knowing", "Doing", "Co-operating” and "Advancing".
ese provide a chronological sequence for consideration, in a rational way, of
Human Genome Project and its potentizl to affect society and the

uals in it. Looking at a sequence - even the chronological sequence of a
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uﬁits, pairing with each other in their predictable ways, would still be
g their double helix structure described by Watson and Crick. The

ave been humans about. They would exist. They would be.
B

What is new about our time is the acceptance, under the auspices of the

an Genome Project, of the daunting task of getting to know about these
ies t<o map or locate them, and to sequence or identify the codes of all of the
eﬁgnc material.

B'eing, alone, is a morally neutral and legally irrelevant thing. Even
wing may be neutral. Simply for Watson and Crick to work these things

their minds could have had few ethical implications if they had done

othing. Being, and such knowing, would have no legal consequences that I
art:think of, if that were all. Thus, the pure research and utilising the advent of
omputers and informatics to assist in the task of genomic sequencing, would,
elf, have provided nothing but delight to the intellect of a very few who
.gi::b.other their minds upon this enquiry of pure science and trouble to
it to scholarly conferences such as this. It would then be something quite
asc}pating as the black holes out there in the universe. But it would exist in

alm of being and knowing only.
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For good or ill, we live in a world where knowing can rarely be entirely
peutral. TO know is usually to propel the knowledgeable into action. Being is
left alone. The discovery of what exists is then put down, written up,

rarely
-rincised, refined and reported to the scientific world at large. It tends to lead

on to action,

There are, of course, some ethicists who are deeply troubled even by
panslating the being of the human genome into the knowing of the scientists.
» et it be alone”, they cry. For unravelling these mysteries threatens the
potential déings of crazy people playing God and changing the very nature of
what it is to be human. Such people typically lapse into talk of Hitler and his
eugenic lieu;enants. They may foresee future generations which look back on
us as the time when the future species stood on the shoulders of humanity, our
species having at last perceived the way to unlock the riddles of life and to
create something new and different from evolution’s imperfect disease-ridden
and always terminal creation.

People of this persuasion say that we should leave the being as it has
been for countless millenia. We should lock the door before it is toc late and
knowing leads to doing. We should stop the human genome exploration for it
attacks the very inviolability of the human species. The human species has the
right to protect that inviolability. Where there is a risk, even a risk ever so
slight, that the human species may be imperiled, it is the right and duty of the
world of ethics and law to hold up its hand and say, "No further".

~ Fear propels this response to the unlocking of the door of being and even
the entry into the world of knowing. Fear of science gone wrong. Fear of
imetrievable change. Fear of changing the human species in a way that might
prove undesirable and risky. Fear of the unknown that plagues our scientific
century.  As the Human Genome Project and the sequencing which it will
produce is the first step on a journey to a future we cannot foresee or even

Imagine, such observers call for halt. Just as humanity has a right to preserve
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' propelled forward by the prospect of patent protection for "inventions"

@mg_'éht of research, the bulk of which is conducted in that co:m&y. It has
teported that as many as 35,000 applications are pending for patents of
¢al material in the United States alone.

So wé are talking of a world of big investments and great expectations.
e bj:éct of the Project is to provide nothing less than the source book for
-al science in the next century. That object may not be completed by the
f Ethf.- century. But it will surely be well advanced. Improvements in
formation technology make it feasible that the bold plan of the Human
rﬁg Organisation will be realised. A modern Domesday book which
des the encyclopedia of the human genome which will stimulate and
facilitate the research for the coming millenium. Truly, this is an appropriate
ial task.

'ﬁiose who would draw up the drawbridge at being and stop even the
pro_cess’.of knowing, are wrong headed. The genome is knowledge that has

a5 part of the gift of humanity's own intelligence. In that sense, it is



.w about them. It is also our ethical and legal business to ensure that such
nowledge is mot misused, but is put to use in a way which respects the
violability of the species and the dignity of each individual member of it.

~ The drawbridge pullers are also wrong, and I would dare to say morally
' ;,ﬁg, because (quite apart from the impossibility of their Luddite design) it is
5 fZorraI duty to realise the potential of the Human Genome Project and other
er;et_ic research for screening of the 5,000-6r-50 genetic diseases which arise
om single gene defects, as well as other more complex polygenic traits. I we
ad the means at our fingertips to discover and track down these scourges of
. amty and, by appropriate scientific endeavour, to relieve human-kind from
\;_gf therél, a rejection of that potential would be a condonation and possibly
eedl_ess acceptance of an enormous amount of human suffering, anguish and
unnecessary early death.

This may seem an unnecessary expostulation, for there are few Canites
ho hold their hand against the growing flood of the Human Genome Project
the countless workers engaged in it. But the lingering thoughts of fear that

certainly exist in all societies teach the lesson that comes of knowing. Those

lj'o know, must share. They must explair. They must do so in language
hich ordinary citizens understand. Otherwise there will always be a danger of

the drawbridge being pulled, however ineffectively and unadvisedly that may

It is in this sense that knowledge has the potential for action. Inevitably
t presents challenges to ethics, society and its laws.
Knowing is also an internal thing to the knower. At the moment, most

i~

f.us go through our lives in blissful ignorance of the causes of our final
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ménts. Many of us would prefer to retain that ignorance. One of the moral
mmas which comes in the train of the Human Genome Project, the
very of genetic markers and the realisation of their significance, is that, for
'*a‘ny- it will henceforth be knowledge and not blissful ignorance that will
ate human existence.

: Consider the burden which the person carries, knowing that he or she is
“positive. Anyone in doubt should read the moving new Australian book
‘tbv.Tim Conigrave Holding the Man. With ruthless honesty, the book tells the
ry of lovers infected and living with HIV to the last cruel moments. Itis a
':story. It is a story for tears and pain. To spread the burden of knowledge
d HIV to all genetic disorders, most of which cannot be cured, and many
hich may never be cured, may seem to some to impose a burden of

uffering too cruel to be tolerated. Against that burden, legal protections will

‘Knowing is therefore not entirely morally free. Nor is it without legal
equences. Without the Human Genome Project and the discovery of the
arkers, blissful ignorance would be maintained. Should we remain in that
yon, though primitive, state?

Again, the proponents of opposition are wrong headed and bound to fail.
The knowing of the markers may provide, in time, the means by which some,
even: many, genetic disorders can be targeted. True, that may contemplate a
' :_p_rofound interference with pregnancies demonstrating such disorders.
Many of us who exist today might not have been permitted to exist in the Brave
World which tests for a variety of discovered genetic "disorders" beyond
current purposes of amniocentesis. Yet the journey to the discovery of
for genetic disorders canﬁot begin without the basic knowledge of the
ce: Not all may be cured. Many may not wish to be so-called "cured”. A
warge number might not even want to know. But the answer to these

Ims is not prevent the research. It is to control the use of the knowledge.

873



That brings me to doing - the usual business of lawyers, Who may have
cess to the knowledge? This has lately been the subject of a study by the
- "Commissioner In Australia. In June 1995 he distributed a discussion
o the privacy implications of genetic testing. He concluded that many
the,-,ﬁfoad principles of privacy protection, developed in a committee of the
which I chaired nearly twenty years, remain pertinent to the defence of
| rights in the context of gemetic testing. This is becanse those
p!és ‘assert the control of each individual over private information
cerning that individual. They permit exceptions to individual control of

nly in specified cases, and then with the authority of law, given for some

ese principles will present the framework for the solution of the

s of privacy and confidentiality which will need to be worked out as
hsﬁaiialiility of genetic information expands. They will control the right of
thi gglf;rto‘ have access to his or her own genetic data. But they will also be

ary to control the rights of a family. Some writers have suggested that

erdte and cruel way?

274



Two of the chief controversies of legal, as well as social and ethical
_po@ce, concem the doing with the human genome product of intellectual
erty protection and germ-cell manipulation.

" In the field of intellectual property law, one can see some of the most
tgg};se debates that have accompanied the development of the Human Genome
Bf:él t. In Australia, s18(2) of the Patents .fict 1990, affords the only express
sxclusion to patent ability in the entire Australian patents statute. It provides
‘ juman beings, and the biological processes for their generation, are not
ghtéutable in this country. However, in 1994, the Patent Office issued a
pamphlet stating that the only limitation which it understood this exclusion to

nguish such a therapeutic development. They would recognise it as an

there would be others who would oppose even this, They would call for a
ubhé- interest” exception to patenting, or for life to be -breathed into the
Lg_gg_l" al inconvenience” exclusion which appears in current patent law. Most
they would resist the very notion that gene sequences of unknown
ificance could be patented against the off-chance that on day they might
Ave preat therapeutic, and therefore commercial, significance.

.On this very day, there is debated in the Senate of the Australian
ment, an amendment to s18 of the Patents Act, to deny the "quality of
Ity or inventiveness" to "naturally occurring genes; naturally occurring
eng ségquences and descriptions of the base sequence of a naturally occurring
Eneior sequence”. So this is a controversy which is beginning to capture the

ttention of our Parliament.

ention” in the ordinary way, properly deserving of patent protection. Yet,
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patent protection is the subject which tends to cause the greatest heart-
purning in the consideration of where the Human Genome Project is taking us.
Changes in Federal funding of research in the United States of America have
propelled universities out of the old notions of scientific knowledge as the
common property of humanity, into an energetic search for funds. This has led
10 a commercialisation that did not exist in earlier times. Remember, pray, that
watson and Crick sought no patent over the;ir discovery of the double helix
structure or its applications. In earlier times, science had a purer motivation.
Now, it often needs large investments. Such investments propel the scientists
and the technologists into the hands of corporations which, for their own
survival, neeld to make profits.

The other heart-burning in this area concerns germ-cell manipulation.
Leading scientists have called for a moratorium on such developments, at least
in the human species. But, few legal restraints prohibit human germ-cell
manipulation. Recent reports from the United States letter of law at University
of Pennsylvania Dr Ralph Brinster has focused on a group of early. stage sperm
ceils, called "stem cells”, which arise in the testes of mice. Dr Brinster's
experiments involve inserting genes into stem cells so that they will appear in
the sperm derived from them and affect the cells of the dnimals’ offspring,
altering their lineage. The commentators who have worked with Dr Brinster
say that this could have far-reaching clinical significance for testing infertility
anfi genetic disorders. And I do not think that they were considering only mice.
Therefore, an acute question is posed as to whether limitations on funding and
general Governmental exhortations, together with moral inhibitions and
scientific doubts, are sufficient to restrain the doings of penetic research at
work which will effect the human germ line. If these loose inhibitions are not

enough, that is where society and its laws come in.

10
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It is also where co-operating starts. The experience of recent times is
: is impossible for any one country or legal jurisdiction to impose
tationis upon research and technological developments which will be truly
‘fﬂ‘-;c:.ﬁve. Already attempts have been made to secure trans-national Directives
fmm; the Furopean Union and from the European Parliament. The endeavour
oﬁ_sl_x"ycars bureaucratic work to obtain a law on intellectual property for the
er states of the European Union came to grief on 4 March 1995 when the
ean Parliament rejected the draft Directive from the Commission of the

pean Union. This rejection illustrated the imperative need in this area to

nsult widély about laws and policies. Otherwise, combinations of fear and

jstration.

Important international co-operating work is occurring in UNESCO and

‘We discovered this in Australia. Victoria, under the leadership of

' be places on our planet willing to welcome high-tech industries with

Perianms. The introduction of laws may be effective if they are enacted by

11
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countries in the forefront of genetic research - the United States, Western
Europe and Japan. Cutside such countries, in jurisdictions such as Australia,
the effectiveness of such laws, going it alone, will be dubious.

That is why co-operating is an important moral obligation. It is also a
legal and practical necessity if we hope to produce laws which will be useful,
well targeted and hopeful of effectiveness. In the future of human rights, it is
essential for states, inter-governmental organisations and non-governmental
organisations, individuals and public and private entities in general, to recall
their duties towards future generations. Those duties impose upon all of us, an
obligation of co-operation. That duty springs from our very humaness. It is an
aspect of human rights.

These are the reasons why the International Commission of Jurists, the
oldest of the human rights global organisations, has adopted as a project for the
future definition of human rights, the human rights implications of the Human
Genome Project. It is why attempts have been made at La Laguna to formulate
a declaration described as the Universal Declaration of the Human Rights of
Future Generations. It is timely that we should reflect upon those shared
rights, They impose on us, who are the temporary guardians of the human
genome and of our global environment, to co-operate. But, tb do this, we must
have institutions. We must also have an understanding of the science and
technology that are in issue. We must have the political, social and legal
leaders who can co-operate with the scientists and technologists in the -
endeavour to develop achievable guidelines. And above all, we must have the
will to do something and not simply to drift,

ADVANCING

=L B~

But what should we do? This brings me to advancing,
We should, T believe, look on the Human Genome Project, the
asociated genetic research and the new Human Genome Diversity Project as

OPportunities for advancing the human rights of all individuals. We should
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recognise that perceptions of our societies, their laws, and even of ethical
questions, change over time.

When I was a young lawyer, artificial insemination donor (AID) was the
great CONTOVersy. Who fusses about that now? Then came surrogacy. This is
not now of pressing concern. Along came in vitro fertilisation. It still presents
many quandaries. Now we have 3 new and_ greater challenge with very many
ramifications. Those ramifications should not be exaggerated. But nor should
they be ignored. What are the challenges that wait around the comner of the
century?

For example, cloning, the reproduction of biologically identical
individuals, ‘was initially used with plants alone. It has subseduently been
extended into the animal world leading to the appearance of amphibious clones,
such as frogs and cloned mammals (rats, rabbits, sheep). We must confront the
potential need to forbid or control this development and to define the principles
by which we do so. It is a global, not a local, concem.

Similarly, we must confront the possibility, still in science fiction, of the
production of hybrids through trans-specific fertilisation, ie, of eggs and
spermatozoids from different species, such that the resultant beings, which
would be unable to procreate, contain in their cells the genetic heritage of
different parents. Mules are the best known instance,

Animal hybridization, which already occurs in nature and is currently
being undertaking in laboratories because of rapid developments in
bioéngineering, has led to the creation of real monsters (a zebrashorse;, a
tiger/lion; a sheep/goat). One reported example of humar/animal hybridization
has been the fertilisation with human sperm of polecat eggs in research on male
infertility, It should be said that the resulting embryo did not develop beyond
the two cell stage. As reported in the recent Law and Human Genome Review
article by Mantovani, the in vitro fertilisation of chimpanzee eggs with human

SPermatozoids is now, not only possible, but indeed has been experimented
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thi successfully, in secret, in a mumber of laboratories, although usually

eirupted at the early stages.
I this is true, it is of concern to all humanity. It is of legitimate concern

ientists. But it is also a proper subject for ethical reflection, public

wlé_dge and debate and ultimately, laws which assist and enforce society's

ties of humanity. It will also present great opportunities to social
sts, it will require them to be useful and constructive and to stretch their
in a way worthy of the age of the double helix.

Humans must remain in charge. But the lingering question is: Who, at
awn c_nf the next millenium, will be humans? If we protest against this pace
-.,‘_,_al_ige we need to be reminded of Primo Levi's aphorism: "Our future is not

.-.The human condition is incompatible with certainty."

President of the Court of Appeal
Chairman of the Executive Committee of the International Commission
of Jurists
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