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The protagonists of the Human Genome 
Project have insisted on the necessity of fire 
and rapid circulation of infbmation. This 
requires the creation ofsophisticated databas- 
es that can be continually updated and con- 
sulted by any laboratory in the world. TI+ 
indispensable tluidity of circulation of scien- 
tific infbrmaton is end+ by the ammpt 
of the U.S, National Mtu te s  of Health to 
patent partial complementary DNA (cDNA) 
sequences and by the decision of the Medical 
Research Council in Britain to charge for 
amss to their project's database (News, 11 
Oct, p. 184). These attempts to commercial- 
izebasicdatafhmthestudyofthehuman 
nudeotide saquence add be the death war- 
rant of one of the most pdigious projects 
the scientific world has known: the unravel- 
ing of the human genome with the aim of 
bringing hope to the tens of million ofpeople 
in the world who dk tiam genetic diseases. 
Once the gene associated with a specific 

diseaseisJomed,itmaybepo&bletodevrdop 
methOdsofpddiagnosisortherapeudc 
~ . I n t k c a s e s , t h e r i g h t s t o t h e ~ -  
tualpmpertyofthosein~~lvedmustnahlralh/ 
be rcoognized However, a a p b n  of a 
shortsequenceofDNAorofcDNAisnotan 
~ I t i s k n a w l e d g e a b o u t a p a r t o f t h e  
n a t u r a l w o r l d t h a t e x i s t s ~ o f t h e  
scien&,likethedkmmyofanewstarora 
new physical law. If the main argument fbr 
patenting cDNA sequenas is that thqr axe 
obtainedthankstoinnoMtiveprocedures,then 
lettheprocdumdmnwksbepa&but 

' not the sequences establishe!d as a result of 
r h o s e p ~ .  

ItwouldbepRjladidalfbrscknthtoadopt 
a m m o f p a t e n t h 3 l m o w l a d g e  
aboutthehumang€nome.Thiswould' lnamse 

costSandpenalizclo~-budgaresearch~ 
and countries with hgik d e s .  In addi- 
tion, such a would be ethicalh/ 
unaaxpble. A patent should not be granted 
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fix somdhing that is part of our univmd man Genome Project and on the field of 
heritage. medicine should be carefdy examined. 

Ihapethatreasonwillwinthedayandthat TheASHGhasnotopposcdpatentingof 
scientists and those responsible f a  research genetic infbnnation with utility-bi- 
policyintheaxlntriesirrvdvedwillrefUseto nantdonesusedfortheprodurrionofhuman 
embark on an advanme in which science and 
thehumanctlmkMxwould*andwhich 
woulddestroythehighhopgraisedbythe 
HumanGenomeProjeb.nKironyisthat 
principle could be sacrificed in the name of a 
profit that may wdl p m e  iUusory-wen fbr 
the bi-logy ilhmies. 

HUBERT CURIEN 
Ministerfor Research and Terhnolqpy, 

Ministke & la Recherche 
et & la Tadrmlq&, 

1 rue LkscarteJ, 
75005 Paris, C P k  05, France 

proteins (such as VIII, growth hor- 
mone, and -tin) and gene probes 
used for diagnoaic testing, carrier identifica- 
tion, and prenatal diagnosis of dkases (such 
as cystic fibrosis, muscular dystrophy, and the 
fragile X syndrome). The attempt to patent 
EST% however, is another matter. 

We do not consider that the three tenets 
of patentability (novelty, nonobviousness, 
and utility) have been met. There is nothing 
novel about the identification of ESTs. An 
EST is simply a DNA sequence of a short 
segment of a complementary DNA (cDNA) 
done that is pidred more or less at random 

The American Society ofHuman Genet- from a set of cDNA dones obtained by 
ics (ASHG) has followed the Human Ge- standard, published procedures. The idea of 
nome Project with great interest, and con- using a sequence as a genetic marker or tag 
siders it to be of great potential benefit to is an obvious approach that has been exten- 
the field of medicine. The ASHG is deeply sively discussed in the human genetics com- 
concerned about the recent submission-of m&ty and it is the basis ofongoing ge- 
patent applications for expressed sequence nome projects both within and outside the 
tags (ESTs) by scientists at the National United States. Sciensc experience suggests 
Institute of Neurological Disorders and that an EST itself is unlikely to have com- 
Stroke (NINDS) of the National Institutes mercial utility. The anticipated utility of an 
of Health (NIH). We believe the issuing of EST is simply that one could be used as a - - 
such patents would likely do more h-&m 
than good and that the impact on the Hu- (Continued on page 1712) 
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(continuedfim page 1710) 

research tool to identlfjr the remainder of the 
codmg region of the gene. The utility would 
not be known until additional research was 
completed, and it would probably rest with the 
fidl cDNA, the genomic dones containing the 
gene, or the protein product of the gene, not 
with the EST itself. The EST is, at best, a 
starting point for further research and should 
not be patentable. 

The ASHG is concerned that patenting of 
ESTs may be detrimental to the interests of the 
Human Genome Project and to society. The 
project should be an international collabora- 
tion. The international Human Genome Orga- 
nization (HUGO) has stated this principle 
since its inception in 1988. It should not be a 
competition between laboratories and between 
counmes to see who can "own" the largest 
portion of the human genome to exploit. Un- 
der such conditions the information would not 
be shared between the competing groups until 
after patents were secured, and duplication of 
effort would be impossible to avoid. 

Because an EST is part of a gene, different 
ESTs fkom the same gene may be isolated by 
different laboratories. Furthermore, a gene is 
o h  part of a gene w, so that one EST 
may recognize more than one gene. We antic- 
ipate major problems when several research 
groups end up with competing patent claims 
fbr the same gene or genes. 

Normally, a patent ensures that a gene will 
be available fbr all researchers and for any 

Here's why it's so popular: company willing to license it. We fear that in 
the case of ESTs it may have quite the opposite 
effect. The academic community is unlikely to 
put major research effort into an EST-identi- 
fied gene or its protein product if someone else 
already has the right to license its use. In the 
commerical sector there may be reluctance to 
invest in research on EST-identified genes 
when a small but unknown !?action of them 
will - out to have commer&l utility, and 
when the useful ones may be contested by 
patents on other ESTs fkom the same gene. 

: rlElectr~nic armmcy and The MHG urges the U.S. Patent and ' -' .  liability without Trademark Office to give high priority to the 
resolution of the EST patent issue. One argu- 
ment for patenting ESTs has been that if they 
were published without patenting this might 
compromise the patentability of a future diag- 
nostic or therapeutic procedure based on a 
gene or gene product derived from an EST 
in the public domain. What is needed 
without delay is a statement from the 
Patent Office about this potential problem. 
If it is not a problem, then it takes away the 
main argument for patenting ESTs. If it is 
a problem, then perhaps the best course is 
to rethink current patent law and to amend 
it to ensure that genome research is not 
thwarted by laws developed in simpler 

times to deal with simpler issues. 
An international collaborative venture as 

bold as the Human Genome Project should 
not be jeopardized by the possibility of irrevo- 
cable damage inflicted by EST patents, the 
majority of which may never have any com- 
mercial utility. Let us smve to ensure that 
patents are obtainable at a stage in the process 
that will still allow commercial exploitation of 
genetic information, but not so early in the 
process that it will stifle individual scientific 
endeavor and lead to international chaos. 

Human Genome Committee and 
Board of Directors, 

American Society of Human Genetics, 
Bethesda, M D  20814 

Respect for Vitamin C 

In the second of two News artides about the 
Linus Pauling Institute of Science and Medi- 
cine (Briehp, 11 Oct., p. 192; Research 
News, 18 Oct., p. 374), my claims about 
ascorbate (vitamin C) are described as "hype." I 
contend that my statements about vitamin C 
are not hype except in the minds of critics who 
believe that vitamin C has no function except to 
prevent scurvy and that larger intakes have no 
value. I continue to accept the evidence that the 
optimum intake of this vitamin for an adult 
human being is between 2 and 18 grams per 
day (more in times of illness). Part of this 
evidence is that almost all animal species man- 
ufacnm vitamin C in liver or kidney cells, and 
that the daily amounts  man^^ convert- 
ed to the body weight ofa human adult, lie in 
the range of 2 to 18 grams, and more in 
periods of stress. 

The result of ingesting such a minute 
amount of this vitamin as 60 m&gams per 
dav. the U.S. recommended dietary allowance, 
is k t  human beings are in pmi health age 
rapidly, and experience a high incidence of and 
mortality fkom many diseases. Vitamin C is not 
a *.-It is a nument which, taken in the 
optimum amounts, o f a s  an opportunity for 
great improvement in human health. 

LINUS PAULING 
Linus Pauling Institute 

of Science and Medicine, 
Palo Alto, CA 94306 

The 18 October Research News article 
about vitamin C was an excellent presentation 
of some of the recent issues in vitamin C 
research. Your readers may be interested to 
know that the complete proceedmgs of the 
1990 National Cancer Institute Symposium, 
which was mentioned in the article, will be 
published in the December issue of the Amer- 
ican Journal cfClinical Nutrition. 

GLADYS BLOCK 
School of Public Health, 

Univenity of Cal$ornia, Berkeley, CA 94720 
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