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Some COlllIItents on the Human Genome Project (HUGO) 

by 

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

In considering the Hum.an Genome Project {HUGO), I will only 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 som.@ three billion~ pairs in the 50,000 or more genes which 
M,,.. 

govern our body processes, SiMte 21000 of these genes have been mapped (located) 

so far. (James Watson and Francis Cvick identified the structural arrangement 

of the chemicals in their formulation of the double heliK in the early 1950s which 

won them the Nobel prize.) With recently developed seq\lencing technology it is 

possible to oi:itain the sequence of 300-500 base pair·s in a single experiment. 

It is generally estimated that it will take a:bout 15 years to map the entire human 

genome at a cost of about five billion dollar.s. 

Proponents of HUGO have emphasized that priority would be given to the pursuit 

and delineation of malfunctioning genes that cause human disease, especially those 

diseases whe~e a ~e~e'ti~ ,t:-redi.!ipoisit.ion (~.g. b.t:iea:;sL "d.m,;1;!.t.·) v.t.' <:1. ::;pecific genetic 

deficit (e,g., cystic fi.brosis) is involveO.. Other geneticall;y determined diseases 
........ 

include hemophelia, sickle cell anemia and muscular djtrophy._ 

As James Watson, a prime mover of HUGO, put it: 

"When finally interpreted, the genetic messages encoded. wi.thin our DNA 

molecules will provide the ultimat.e answers to the chemical underspinnings 

of human e~istence. '!'hey will not oniy help us understand how we function 

as healthy human beings, but will also e:xplain, at the chemical level, 

the role of genetic factors in a mul ti.tude of d.iseases., such as cancer, 

Alzheimer's disease, ~nd schizophrenia, that dilu.inish the individual lives 

of so many millions o.f people .. " 

Molecular genetic and physical maps of human DNA a,re :first. needed to help 

locate disease genes. This will require preliminary work on modei organisms such 

as the coli.bacillus, yea,st, fruit fly and the mouse.. There is li:ttle difference 

of op.ini.on 4tliOngst biological, sci.en ti.sts about proceeding wi:t'.h tl1.is preliminary 

work which, along with paral,lel research on human DNA, is estimated will take about 

five years. 

There i.s ~agreement, ·however, wi.thin the scientific communi.ty about the second 

stage of the project Which involves eomplatinq the physieAl mAp~ of human DNA and 
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the sequencing of selected genes in the 24 different chromosomes. 

disagreement :i.s technical in nature. For example" is it 

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 
-4 

an automatf!:I: technology, and may not attract 900.d scientific minds to the extended 

years of work required. After the sequencing of an identified: gene is accomplished 

it will be necessary to determine how the gene functions to produce its 

physiologic::i.1 or patholo9'ical effect - a complex, cU.ffi.cult and time-consuming 
w..4 

pi;:tiltilMii.. Also, scientific opponents to the project consider that the funds 

required for a crash program would divert resources .aml personnel from investigator­

initiated research, and would slow down high quality medical and biological 

research. 

Both scientists an4 non~scientists are deeply concerned by some of the social 

forceful .promoters of the project, and they have ad:"'.oce,ted that th,ree to four 

~fq-r' percent, and lat~up o ten percent o~ funds of the pr-0ject be allocated to 

study such questions. An important question i"s the use to be put of the acquired 

information about an incU.vidual 's genetic const1 tution., for example, by insurance 

companies or by "security'' forces.. The Lack of a right to privacy is morally 

objectionable, and soci.ety should limi.t as far as possible the potential misuse 

of genetic information. 

Nazis exploited 

genocide programs., H±st: eo~~ina~ ue 'lliliilR'e:a~:!l::y ll&Ht~eapped'" a:r2~. then $e t1c1ts ~ 

~~ei::est Efforts should. be started as soon as possible by lawyers. and other 

~xperts on data J?rotection to formulate plans for regulation. 

Another vexing question concerns the future product of ~enetic engineering. 

Ther@ is the fear of altering human germl,ines (OVUU1, and sperm) and its unpredictabl,e. 

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 sta:cted_, when does it stop.?) that- _ 

bedev.Llled the debate over embryo research. However, fur.ther research ,could be 

blocked (as was done i.n the embryo research f;i,e.1..d) by legislaticm at any stage. 
~ .. 

It ha~been su~gested th~t a list of disord~rs pe~~lea as al1owable targets 

for gene therapy, whether germ.1,ine or somatic~ffecting body cells r liver 
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kidney, etc., but not the ovum or sperm}. The list could be changed periodically, 

but only through leqislation or a ruling by a statutory body. 

It should b~t in mind that curiosity about nature is the motor of scientific 

endeavor, and research in science i.s virtually illl.possible to stop. This is 

especially true, as Robert Openheimer put it in relation to the atomi~ bomb~. 

( ~:::z..,..,-unr ,.._, ;;~(. 
when the research is technically sweet an'7~~ 1'4 3oclally ~ 

The pace of research, however, .can be slowed down by a restriction of funds, ~ 
~~"" . .........~~-"" ' and perhaps this is advisable until the S!EM!:~;'l. questions ift~l&ea are better 

T··=i' fi*" .. J resolved. rn any event, the social issue illus 1ebated and confronted 

urgently by expert groups and the public at large. 

Footnote - Dr Kaplan, a former Secretary~General of l?ugwash {1976~1988} is 

a microbiologist. He is presently ser-ving as a consultant to the world: Health 

Organization
0

where he was previously employed as a director of research. 


