
-News and Comment 

Gene Splicing Company Wows Wall Street 

Investors' frenzy to buy into the new genetic technology 
caused a historic day on the market 

In January 1976 Robert Swanson and 
Herbert Boyer each put up $500 to found 
a partnership, which later became the 
company Genentech, for exploring the 
commercial possibilities of gene splicing. 
At around 10:45 a.m. on 14 October 
1980, the value of each man's holding 
stood at slightly more than $82 million. 
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Herbert W. Boyer 
Designer gene doyen 

At that moment, some 20 minutes after 
trading had started in the company's first 
public offering of its stock, the price per 
share had soared from an initial $35 to 
the giddy height of $89. Genentech was 
expected to be the hottest issue to hit 
Wall Street in some time, but the ex- 
plosion in its price was the most striking 
that many brokers had ever seen. 

When the day closed, with the price at 
$71.25 a share, the first gene splicing 
company to go public had established for 
itself a market valuation of $529 million, 
or some 8 percent of the value of Du 
Pont. Yet the enterprise which Swanson 
and Boyer founded less than 5 years ago 
has so far accumulated a loss of nearly 
$700,000. It has no product on the mar- 
ket. The uncertainties of clinical trials 
and FDA approval could delay by 3 
years or so the marketing of Genentech's 

leading products, human insulin, growth 
hormone, and interferon; and the inter- 
feron project is clouded by a claim from 
the University of California (Science, 26 
September 1980). 

How did Genentech come to win so 
eminent a spot in the public eye? Its co- 
founder, Robert Swanson, is a mere 32- 
year-old with degrees in chemistry and 
management from MIT. After working 
briefly for the venture capital firm of 
Kleiner & Perkins, he approached Her- 
bert Boyer, a biologist at the University 
of California, San Francisco, who with 
Stanley Cohen of Stanford invented the 
recombinant DNA technique in 1973. 

Genentech, located in San Francisco, 
was incorporated on 6 April 1976 and 
started hiring scientists who could help 
advance the still theoretical promise of 
recombinant DNA to commercial real- 
ity. A major competitor, Cetus, was al- 
ready established in Berkeley, across the 
bay, and one of the company's earliest 
backers, Daniel Adams of Inco, was 
soon to set up a second rival in the form 
of Biogen. 

Once set up, Genentech produced a 
slow but steady stream of technical suc- 
cesses that put it well ahead of the field. 
It announced bacterial processes for pro- 
duction of the brain hormone somatosta- 
tin in 1977, for human insulin in 1978, for 
human growth hormone in 1979, and, in 
June this year, for interferon. The prog- 
ress with interferon, a substance of high 
interest to Wall Street, prepared the 
ground for offering stock to the public. 
As of August 1980, Genentech had 
grown to be a company of 112 people, 40 
of whom have Ph.D.'s. 

Investor interest in Genentech's for- 
tunes has always been so buoyant that 
the company has been able to raise large 
amounts of capital by selling off com- 
paratively small amounts of equity. This 
month's offering of 1.1 million shares 
raised $38.5 million, but the public has 
bought only 14 percent of the equity. 
Swanson and Boyer still own 925,000 
each of the almost 7,500,000 shares out- 
standing, giving them together 25 per- 
cent ownership in their company. Other 
large shareholders are Lubrizol Enter- 
prises (21 percent) and Kleiner & Perk- 
ins (13 percent). 
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Robert A. Swanson 
MIT chemist makes good 

The company's long-term strategy is 
to produce and market its own products. 
For the moment, however, its tactic is to 
find partners among the established 
pharmaceutical houses. Its insulin proc- 
ess was developed under contract to Eli 
Lilly, which pays on a royalty basis. 
Genentech's earnings depend on the ex- 
tent to which Eli Lilly switches from ani- 
mal glands to bacterially made insulin as 
its source of supply. In the case of 
growth hormone, Genentech's arrange- 
ment with Kabi of Sweden gives it the 
right to supply a percentage of Kabi's 
needs. A similar agreement exists with 
Roche, for which Genentech developed 
the interferon process. 

The market for human growth hor- 
mone is small. The big money spinners 
are insulin and interferon, but factors 
beyond Genentech's control may limit 
its profits. The insulin market seems 
about to enter a highly turbulent phase, 
with purified pork insulin competing with 
human and standard insulin, and all three 
facing future competition from insulin 
pumps. Interferon, however great its po- 
tential, faces several uncertainties, the 
first being that of whether it works. 

Genentech has other projects in hand, 
such as a vaccine for foot and mouth dis- 
ease, and has evidently developed a firm 
grasp of the new technology. Yet its suc- 
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cess in translating its technical mastery 
into hard cash is still far from assured. 
Its prime asset, a corps of able research- 
ers and technicians, may count for less 
than marketing skills or fermentation 
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technology when the art of gene splicing the wave and continue to dominate the 
becomes more generally available. growing industry. In which case the 
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Genentech's scientists and managers so stock may not have been totally off the 
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Iraqi Nuclear Program Halted by Bombing 

The air attack missed Iraq's reactors, but raised 
a specter of conventional war with radioactive fallout 
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The air attack missed Iraq's reactors, but raised 
a specter of conventional war with radioactive fallout 

The battered French program to build 
a nuclear research center for Iraq was hit 
with a new setback this fall just after ra- 
dioactive fuel had been delivered for in- 
stallation. Bombs, presumably delivered 
by Iranian pilots, hit the research site 
about 10 miles from the center of Bagh- 
dad on 30 September. They damaged an 
auxiliary building and forced the French 
technicians working on the project to 
leave. The attack did not damage the re- 
actors, but it did shut down the program 
indefinitely. 

The incident provoked speculation of 
two kinds: on the specific effects of this 
air raid and on the general risks that war 
presents to operators of nuclear plants. 

The Iraqi center, called Tuwaitha, in- 
cluded a small Soviet research reactor (5 
megawatts in thermal power) built in the 
1960's, a new French reactor known as 
Osirak (about 50 megawatts), and a full- 
scale mock-up of the Osirak called Isis 
(only about 800 kilowatts). The French 
reactors are duplicates of a reactor in 
Saclay, France, incorporating the latest 
research technology. France has also of- 
fered to build a large (900-megawatt) 
power reactor for Iraq sometime in the 
future. Bids are now being entertained. 

Coming on the heels of two other acts 
of sabotage, the attack on Tuwaitha 
seemed to some observers part of a 
larger plot. In 1979 part of the Osirak 
core was damaged by a bomb while 
being shipped from the factory in Tou- 
lon, France. Then in June of this year, 
the Egyptian physicist serving as the 
chief liaison between France and Iraq 
was murdered in a hotel room in Paris 
(Science, 29 August). The French press 
did not hesitate to report the widespread 
suspicion that these were the acts of Is- 
raeli saboteurs. 

Thus, the weekly journal L'Express 
asked in a major article on 11 October, 
"Qui a Bombarde Osirak?" Its answer: 
western specialists confirm that it could 
be no one but Israel. The only evidence 
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the journal cited was the word of "one of 
the most qualified sources" that this was 
the conclusion of several European in- 
telligence agencies. 

Israel denied that it had had any part in 
the business. It is true, however, that the 
chief of Israeli military intelligence ap- 
peared on television 2 days before the 
attack, wondering aloud why the Iranians 
had neglected to bomb the Iraqi atomic 
site. 

The Israelis have protested France's 
decision to supply nuclear technology to 
Iraq ever since the announcement of a 
contract in 1976. From a legal point of 
view, they have little to work with, for 
the Iraqis and the French have followed 
to the letter all the safety and non- 
proliferation requirements of the Inter- 
national Atomic Energy Agency. Like- 
wise, Iraq has signed the Nuclear Non- 
proliferation Treaty. Israel and France 
have not. 

Israel fears that Iraq will use its newly 
acquired machinery to build the first 
Arab bomb, or-nearly as objection- 
able-to train a generation of nuclear 
physicists who will later build weapons 
for the Arab world. Israel has a motive 
for destroying Osirak, but no one has 
found Israelis at the scene of any of the 
crimes. 

The French authorities prefer to say as 
little as possible about the work in Iraq, 
on the grounds that the documents are 
strictly confidential. The French are em- 
barrassed by the furor that surrounds the 
project, and, as one official of the Com- 
misariat a l'Energie Atomique (CEA) ex- 
plained, giving out further information 
would only revive the campaign against 
Osirak which has been "all over the 
press." Thus it is impossible to learn 
from an official source what happened to 
the Iraqi reactor. But the CEA does not 
contradict reports which have appeared 
in the French press, saying the damage 
was negligible, and that some fuel is al- 
ready at the site. 
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The mock-up reactor, Isis, was appar- 
ently due to receive its first charge of fuel 
(93 percent enriched uranium) in the 
week before the Iraqi-Iranian war broke 
out. Twelve to 13 kilograms of uranium 
fuel have been delivered, according to 
French accounts. Loading was post- 
poned and then abandoned following the 
air raid. Some French workers are still at 
the site, but they remain only to help 
with maintenance and protection of the 
site. The program, which counted on 
starting the reactors in 1981, has been 
delayed by a year or two. A new furor is 
brewing in France over the fact that the 
highly enriched uranium has now been 
left in Iraqi hands without proper French 
supervision. The French government is 
divided on how to proceed with the plan. 

If the attackers had scored a direct hit 
on a loaded Osirak, would they have 
created a radioactive disaster in Iraq? 
The CEA spokesman, Jean Pellerin, 
would not discuss the plant's design, but 
said it was a copy of a reactor at Saclay 
which is protected by a concrete contain- 
ment structure. The containment on 
large power reactors -in France as in the 
United States and Germany-is made of 
steel-reinforced concrete, several feet 
thick. It is intended to prevent the re- 
lease of radioactive debris from an acci- 
dent, but is also made to withstand the 
impact of a large commercial jetliner. 
Osirak, a rather large research reactor, 
does not have as massive a shield as a 
power reactor. But according to one ex- 
pert at the American Department of En- 
ergy (DOE), it contains a concrete "bio- 
logical shield" at least a meter thick. 

In order to do serious damage, a bomb 
would have to penetrate the building that 
houses Osirak, Osirak's concrete shield 
(or, if from the right angle, a deep pool of 
water), and finally the metal vessel 
which holds the fuel. Most conventional 
weapons could not do this, although a 
large electronically guided "smart" 
bomb of the kind used by the U.S. Air 

The mock-up reactor, Isis, was appar- 
ently due to receive its first charge of fuel 
(93 percent enriched uranium) in the 
week before the Iraqi-Iranian war broke 
out. Twelve to 13 kilograms of uranium 
fuel have been delivered, according to 
French accounts. Loading was post- 
poned and then abandoned following the 
air raid. Some French workers are still at 
the site, but they remain only to help 
with maintenance and protection of the 
site. The program, which counted on 
starting the reactors in 1981, has been 
delayed by a year or two. A new furor is 
brewing in France over the fact that the 
highly enriched uranium has now been 
left in Iraqi hands without proper French 
supervision. The French government is 
divided on how to proceed with the plan. 

If the attackers had scored a direct hit 
on a loaded Osirak, would they have 
created a radioactive disaster in Iraq? 
The CEA spokesman, Jean Pellerin, 
would not discuss the plant's design, but 
said it was a copy of a reactor at Saclay 
which is protected by a concrete contain- 
ment structure. The containment on 
large power reactors -in France as in the 
United States and Germany-is made of 
steel-reinforced concrete, several feet 
thick. It is intended to prevent the re- 
lease of radioactive debris from an acci- 
dent, but is also made to withstand the 
impact of a large commercial jetliner. 
Osirak, a rather large research reactor, 
does not have as massive a shield as a 
power reactor. But according to one ex- 
pert at the American Department of En- 
ergy (DOE), it contains a concrete "bio- 
logical shield" at least a meter thick. 

In order to do serious damage, a bomb 
would have to penetrate the building that 
houses Osirak, Osirak's concrete shield 
(or, if from the right angle, a deep pool of 
water), and finally the metal vessel 
which holds the fuel. Most conventional 
weapons could not do this, although a 
large electronically guided "smart" 
bomb of the kind used by the U.S. Air 

0036-8075/80/1031-0507$00.50/0 Copyright ? 1980 AAAS 0036-8075/80/1031-0507$00.50/0 Copyright ? 1980 AAAS 507 507 


	Article Contents
	p. 506
	p. 507

	Issue Table of Contents
	Science, Vol. 210, No. 4469, Oct. 31, 1980, pp. 475-582
	Front Matter [pp. 475-528]
	Letters
	Cell Line Origins [p. 480]
	Energy Demand Forecasts [p. 480]

	A Way to Stimulate Technological Innovation [p. 483]
	From Little Acorns to Tall Oaks: From Boranes through Organoboranes [pp. 485-492]
	Neural Basis of Rhythmic Behavior in Animals [pp. 492-498]
	Aztec Arithmetic: Positional Notation and Area Calculation [pp. 499-505]
	News and Comment
	Gene Splicing Company Wows Wall Street [pp. 506-507]
	Iraqi Nuclear Program Halted by Bombing [pp. 507-508]
	UCLA Gene Therapy Racked by Friendly Fire [pp. 509-511]
	Study Group Agrees to Voluntary Restraints [pp. 511-512]

	Briefing
	Public Scores Low on Environmental Test [pp. 512-513]
	Scientists' Boycott Grows [p. 513]
	Love Canal Reviewed [p. 513]

	Research News
	Asteroid Theory of Extinctions Strengthened [pp. 514-517]
	How Safe is Bendectin? [pp. 518-519]

	Annual Meeting
	Meeting Program--Part II [pp. 520-525]

	Book Reviews
	Two Engineering Societies [pp. 529-530]
	Old World Archeology [pp. 530-531]
	Atomic Physics [pp. 531-532]
	Plant Growth and Development [pp. 532-533]

	Reports
	Aseismic Uplift in Southern California: An Alternative Interpretation [pp. 534-536]
	Human Monoclonal Antibody against Forssman Antigen [pp. 537-539]
	Antibody Targeting of Liposomes: Cell Specificity Obtained by Conjugation of F(ab$\prime $)$_{2}$ to Vesicle Surface [pp. 539-541]
	Adrenocorticotropic Hormone May be Transported Directly from the Pituitary to the Brain [pp. 541-543]
	Deficient Natural Killer Cell Activity in X-Linked Lymphoproliferative Syndrome [pp. 543-545]
	Genetic Diversity and Structure in Escherichia coli Populations [pp. 545-547]
	Nonpineal Melatonin in the Alligator (Alligator mississippiensis) [pp. 548-550]
	Neuronal Control of Acetylcholine Receptor turnover Rate at a Vertebrate Neuromuscular Junction [pp. 550-551]
	Maternal Glucocorticoid Hormones Influence Neurotransmitter Phenotypic Expression in Embryos [pp. 551-553]
	Differential Development of Brainstem Potentials in Healthy and High-Risk Infants [pp. 553-555]
	Goal Orientation by Blindfolded Humans after Long-Distance Displacement: Possible Involvement of a Magnetic Sense [pp. 555-557]
	Medial Nucleus of the Amygdala Mediates Chemosensory Control of Male Hamster Sexual Behavior [pp. 557-560]
	Ecology of Colors of Firefly Bioluminescence [pp. 560-562]
	Induction of Suspension Feeding in Spionid Polychaetes by High Particulate Fluxes [pp. 562-564]
	Hormone Accumulation in a Sexually Dimorphic Motor Nucleus of the Rat Spinal Cord [pp. 564-566]

	Back Matter [pp. 533-582]





