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Some Comments on the Human Genome Projesct (HUGO)'

by

Martin M. Kaplan
{see footnote at end of paper)

In cbnsidering the Human Genome Project (HUGO), I will oﬂly touch on the
technical aspects, and will stress the importance of some of the social questions
that arise. ' ' |

The deoxyribonucleic acid (DNA) constituting the human genome consists of
sequences of some threae bil%ég:caifs pairs in the 50,000 or more genes which
govern our body processes. Beme 2,000 of these genes have been mapped (located)
so far., (James Watson and Francis Crick identified the structural arrangement
of the chemicals in their formulation of the double helix in the early 1950s which
won them the Nobel prize.) With recently developed sequencing technolegy it is
possible to obtain the seguence of 300-300 base pairs in a single experiment.

It is generally estimated that it will take about 15 years to map the entire human
gencme at a cost of about five billion deollars.

Propenents of HUGO have emphasized that priority would he given to the puisuit
and delineation of malfunctioning genes that cause human diseage, especially those
digeasegs where & ganetis predisposition (s.¢. breasl vancer) wur a speciflc genetic
deficit (e.g., cystic fibrosis) isvinvo1Ved. Qther genetically determined diseases
include hemophelia, sickle cell anemia and muscular é;géophy{

Az James Watson, a prime mover of RUGD, put it:

"when finally interpreted, the genetic messages encoded within our DNA
molecules will provide the ultimste answers to the chemical underspinnings
of human existence. They wili not only help us understand how we function
ag healthy human beings, but will also explain, at the chemical lewvel,
the role of genetic factors in a multitude of diseases, such as cancer,
Alzheimer's disease, and schizophrenia, that diminish the individual lives
of so many millions of people.®

Molecular genetic and physical maps of human DNA are first needed to help
locate disease genes. - This will require preliminary work on model organisms such
~as the colibacillus, yeast, fruit fly and the mouse. There is little difference
of opinion améngst biclogical scientists about proceeding with this préliminaryl
work which, along with parallel research on human DNA, is estimatealwill take about
. five years.

There is(yﬁgagreement,'however, within the scientific community about the second
stage of the project which involvez eompleting the physical mapes of human DNA and
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the sequencing of selected genes in the 24 differént chromosomes. Part of this
disagreement ig technical in nature. Por example, is it necesﬁ%
non-functional parts {perhaps the most) of the DNA which are remnants of the
‘evolution process. A more serious reservation is that sequencing is now largely

aﬂ aﬁtomaézg technology, and may not attract good scientific minds to the extended
vears of work reguired. After the seguencing of an identified gene is acceomplished
it will be necessary to determine how the gene functions to produce ifts
physiologic%l or pathological effect - a complex, difficult and time-consuming
peables. Also, scientific cpponents to the project consider that the funds
required for a crach program would divert resources and personnel from investigator-
initiated research, and would slow down high quality medical and bioleogical
reseaxrch.

Both scientists and non-scilentists are deeply concerned by some of the soeial
issnes invnlwved. Thess problame have beon reeegnized by the cacly aud Qzesant
foréeful.promoters of the project, and they have advocated that three to four
percent, and late'm ten percént of funds of the proiject be allecated to
study such questions. An important guestion ig the use to be put of the acguired
information about an individual's genetic constitution, for example, by insurance
companies or by "security" forces. The lack of a right te privacy is morally

obijecticnable, and society should limit as far as possible the potential misuse

of genetic information., We need only recall the misuse of inc:mzlete-
Al Bralo - Cht o y

genetic information for "eugenicsf =k ' - ‘not to sgpeak of how the
Nazis exploited some German WQ&*&&MW
genocide programs, férse;ugainae-éhe—aoa*aé&y-haﬂdéeagpedﬂanérthen—éheﬁatnmrznxi
Gypateay Efforts should be started as soon ds pessible by lawyers and other
experts on data protection te formulate plans for regulation.

Ancther vexing question concerns the future pfoduct of genetic enginEEring.
There is the fear of altering human germlines (ovum and sperm} and its unpredictable
longer term consequences. Perhaps an exception here would be the genetically
" determined immune-deficiency diseases. But it has been argued that this could be
the start of a slippery slope argument (once started, when dees it stop?) that
bedewilled the debate over embryco fesearch. However, further reseérch,could be
blocked (as was done in the embryo research field) by legislation at any stage._;

It has)ui:gen suggésted that a list of disorders be ﬁomﬁiled as allowable targets

for gene therapy, whether germline ox somatic (Rffecting body cells - liver
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- kidney, etc., but not the ovum or sperm). The list could be c:hangéd periédically,
but 6nly through legislation or a ruling 'by a statutory body. |
It should be)%'t in mind that curiosity abeout nature is the motor of scientific
endeavor, and research in science is virtually impos=ible to stop. This is

espécially true, as Robert Openheimer put it _in relation to the atomic bomb, - .
APl ) Anmagi ol - [4

when the research is technically sweet an/
The pace of research, however, can be slowed down by a restriction of funds,

and perhaps this is advisable until the seetwd questions twwedwed are better

NOdS
resolved. In any avent, the social issue%muzsg #e aeEated and confronted

urgently by expert groups and the public at large.

Footnote = Dr Kaplan, a former Secretary=General of Pugwash {1976-1988} is
a microbioleogist. He is presently serving as a cansultant to the World Eealth

Organization whexe he was previously employed as a director of research,




