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Now that the systematic sequencing of the human genome has
begun in earnest several ethical and commercial problems
have emerged to plague scientists and their funding authori-
ties. Some of them are new and seem at the moment
intractable, but others are familiar -past solutions may there-
fore provide guidance for the future.
For example, medical geneticists are regularly confronted

by the delicate ethical problems arising from the sequencing
and locating of genes and mutations. They have developed a
patient oriented approach: providing them with all the
relevant information, making sense of it for them, and letting
them make their own decisions. This should continue.

But problems are likely to increase if, as is suspected, some
common diseases are found to have a substantial genetic basis
involving multiple genes. Who has the right to know of an
individual's genetic make up, and what use may be made of
this knowledge? Can employers or insurance companies
demand its disclosure as a condition of employment or life
insurance? That they already make such demands for more
conventional health data does not reassure those who are
worried about discrimination and the misuse of personal
information. Should we add laws against discrimination on
the grounds of genetic make up to those against discrimina-
tion on the grounds of race, religion, and gender? The past
misappropriation of genetics by those with eugenic axes
to grind fully justifies these concerns. Legislative action,
however, seems less likely to achieve results than the
gradual assemblage of a body of acceptable practice and case
law. Several organisations have set aside part of their budgets
to support work and discussion in this area.
Compared with such dilemmas any commercial problems

might seem more capable of resolution -but the opposite has
been the case. Commercial considerations have several times
almost wrecked the anticipated international cooperation.
Firstly, James Watson, who directs the programme at the
National Institutes of Health, threatened to withhold data
from countries that did not fairly contribute to their acqui-
sition. How access would be restricted was never made clear,
but the problem disappeared as more governments agreed to
pay up.
A recent episode may, however, have more far reaching

repercussions. It concerns a speedier method of obtaining
fragments of sequence from messenger RNA, which has been
devised by a scientist from the National Institutes of Health.
The process may increase the yield from one laboratory to 100
new sequences a day. (The human genome is estimated to

contain no more than 100 000 genes.) Last year the National
Institutes of Health applied for patents on more than 2000
sequences discovered with this method.
The move has been widely condemned both within the

United States and elsewhere. Britain's Royal Society said it
was "strongly opposed to any attempts to patent genetic
information that is unrelated to the function or use of the
relevant genes. Commercial pressures in this direction pose a
grave threat to scientific research, and a hindrance to its
ultimate medical applications." The society may have little to
worry about: many people believe that the application will fail
because it does not contain a patentable invention, merely
a collection of random observations of no known use.
Responding to the criticisms, the National Institutes of
Health said that filing a patent was a precautionary measure in
case the data contained something exploitable. Once filed it
allowed publication of results without prejudicing further
commercialisation. By informing the scientific community of
their action, which they were not obliged to do, the institutes
have given the other players time to consider their position.
The American action has forced the Medical Research

Council to rethink its policy on similar data collected by its
scientists; the council had been ready to provide controlled
access to other workers-in other words to publish them. In
Europe a patent based on random sequence data would be
unlikely to succeed.

In the past, the American authorities have made decisions
on biotechnology patents that have strongly favoured the
applicant. What ifthey were to do so in this case? The Medical
Research Council must feel that it cannot publish its database
until the patent issue is resolved. Given the delay until the
ruling of various patent offices is known, the Medical
Research Council has found it necessary to file a potentially
"inventionless" patent application just to reserve a position.

Let's be clear about one thing. If the sequences that the
Americans are trying to patent contain invention of value to
human health then the institutes are entitled to the protected
exploitation provided by a patent. Much of the debate turns
on the question of utility: to be patentable an invention must
be useful. In most countries this means industrially useful-
that is, capable of yielding or contributing to a product that
someone will buy. Certainly not all of the more than 2000
genes filed so far will be useful, but some of them probably
will be. The question is-which ones? The applicants cannot
say, "They are in there somewhere and whichever they are,
we claim them." They must, at some time in the patenting
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process, specify which genes they are claiming and for what,
and, as only one invention is permitted per patent, refile
separate applications for each one. All this could take five
years to sort out; longer if they wish to string it out. The
uncertainty is clearly damaging. The National Institutes of
Health owe it to a bewildered scientific community to push
the questions to a resolution as fast as possible.
While this issue awaits resolution, collaboration and

publication are inevitably held up. In the Medical Research
Council's case, if it does not file an application, this delay may
need to be long term to protect its ability to commercialise the
results-should this prove possible. And, in the mean time,
what will the patent authorities do with the stream of similar
applications, which will certainly follow and will, within a few
years, contain tens of thousands of fragmentary sequences of
as yet unidentified genes?
One commentator has urged the Medical Research Council

to forget the commercial issues and remember its main
purpose2-the discovery and dissemination ofknowledge that
will reduce the burden of human suffering from disease.
Although it has done this well, the council has recently
been required by the government to ensure the effective
commercial exploitation of its work. If these two goals conflict
the argument is that the council should publish and let the

commercialisation take care of itself. The decision, however,
is not quite that simple.
The Human Genome Organisation, set up to coordinate the

activities of all the groups researching the human genome,
realised the need for forethought on these questions and
formed an intellectual property subcommittee for the purpose.
This subcommittee has met only once and has not yet issued
any report or guidance. Whether it could have anticipated
circumstances like these, however, seems unlikely.

Undoubtedly the sequencing of the human genome will
improve our understanding of many unsolved problems in
medicine and biology. It will be unfortunate if the reasonable
expectation of commercial benefits disrupts international
cooperation and sours relationships between scientists. A
genuine conflict exists between the need to disseminate new
data on sequencing and its effect on patenting. The approach
of the National Institutes of Health will not work; some
imaginative thinking is sorely needed.
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Consultant in Intellectual Property Management,
Chinnor, Oxfordshire OX9 4DJ
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Notifiable diseases

Too many doctors know too little about the topic

On 1 January 1847 Dr William Henry Duncan was appointed
medical officer of health for Liverpool, the first such appoint-
ment in Britain. The first Duncan knew about an outbreak of
infectious disease was when he was notified of a death, by
which time the epidemic was well established. ' Duncan
realised that if he wanted to intervene immediate notification
of the first case was imperative.

Legislation relating to the notification and control of
infectious disease was consolidated in the Public Health
(Control of Disease) Act 1984. Under this legislation 30
diseases are notifiable to the relevant local authority's proper
officer, who is normally the consultant in communicable
disease control or the medical officer for environmental
health.
The Acheson committee expressed concern about doctors'

lack of understanding of the purpose of notifying infectious
diseases and of their statutory duty to notify them.2 In this
issue Voss shows that some of the defects may result from
doctors' ignorance of which diseases are notifiable (p 755).3 A
recent report by Harvey showed that one third of 176 hospital
doctors did not know that food poisoning and tuberculosis are
notifiable.4 Although changes in the law and notification
procedure are proposed,5 improvement is unlikely while this
degree of ignorance persists.

Unfamiliarity with the list of notifiable diseases is only part
of the problem. Voss records that almost all general prac-
titioners knew oftheir legal duty to notify bacterial meningitis,
yet, even in Gloucestershire during a much publicised
outbreak of meningococcal meningitis, only half the cases
were formally notified.6
The current list of statutory notifiable diseases is outdated

and does little to encourage notification. There is no require-
ment in England and Wales to notify legionnaires' disease,

cryptosporidiosis, Lyme disease, listeriosis, toxoplasmosis,
or toxocariasis-yet all require public health intervention.
(In Scotland Lyme disease and legionnaires' disease have
recently been made notifiable.) General practitioners are
required to notify cases of food poisoning but are given no
practical, working definition and are asked to notify largely on
the basis of suspicion.

Notifiable communicable diseases fall into two broad
categories: those for which notification is required for routine
long term surveillance and those likely to be associated with
outbreaks or requiring timely public health interventions,
such as immunisation or chemoprophylaxis. To monitor the
effectiveness ofvaccination programmes for measles, mumps,
rubella, and whooping cough, notification is required to
follow trends. Despite being based solely on clinical diagnoses
this information is valuable, although tighter case definitions
and laboratory confirmation of diagnoses would improve
surveillance.

For those infectious diseases requiring public health inter-
ventions notification for statistical purposes is of secondary
importance. These diseases need to be reported without delay
to the consultant in communicable disease control. Early
knowledge of cases of bacterial dysentery, food poisoning,
typhoid, and hepatitis A aids both the identification of
any source and the prevention and control of outbreaks.
Meningococcal meningitis and meningitis due to Haemophilus
infiuenzae require prompt chemoprophylaxis and, when
appropriate, vaccination as the risk of disease in contacts is
greatest in the first few days.7 Early action engenders public
confidence and minimises unnecessary anxiety.

Laboratories are an important source of information for
local epidemiological surveillance. The current voluntary
laboratory reporting of isolates of enteric pathogens to the
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