La Jolla Biologists Troubled
by the Midas Factor

Under the pressures of commercialization, a question of scientific
etiquette among molecular biologists has mushroomed
into a dispute involving a multimillion-dollar patent claim

La Jolla, California. Researchers from
three leading academic institutions
which are all close neighbors in this
opulent cliffside suburb just north of San
Diego have become embroiled in a vexed
priority dispute over a research method
that is also a potentially lucrative new
way of producing synthetic vaccines.

Articles describing the essence of the
new method were published almost
simultaneously last fall by two teams of
researchers, one from the Scripps Clinic
and Research Foundation, the other
from the La Jolla-based campus of the
University of California, San Diego
(UCSD), and the Salk Institute.

The UCSD/Salk team was first in sub-
mitting their manuscript for publication,
by a margin of 5 days, but the Scripps
group was first to file a patent applica-
tion and to exploit the commercial value
of the idea. Synthetic vaccines ‘‘would
be the biggest thing Scripps ever ran in-
to in terms of additional revenues,”’
Scripps president Charles C. Edwards
told the San Diego Union.

The institution has already parlayed its
patent claim for the method into a rich
commercial connection, a joint venture
to produce the synthetic vaccines with
the medical supply company Johnson &
Johnson. The company will pay Scripps
an undisclosed sum, said to be $30 mil-
lion, which will include funds for a new
research building.

At the root of the intricate edifice of
disagreement is one agreed fact. At a
meeting in March 1980, Russell Doolittle
of UCSD told Richard Lerner of Scripps
about his colleague’s use of the new
method, and the Scripps team passed
over the occasion to mention, as they
now state to be the case, that just 2 or 3
days earlier they had ordered materials
to put the same new method into prac-
tice. From that moment of silence has
grown a complex dispute, prompted by
the commercial value of the idea, about
scientific etiquette and the exact nature
of what, if anything, the Scripps group
learned from the rival team.

The commercialization of molecular
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biology is sometimes said to be more
problematic than is the case with other
sciences because its basic and applied
aspects lie so close together. Vannevar
Bush’s quip that the difference between
basic and applied science is “‘about 20
years’’ may still often be true in chemis-
try or engineering. With molecular biolo-
gy, the gap seems sometimes to have
shrunk to a matter of weeks. In the case
of synthetic vaccines, both the Scripps
and the UCSD/Salk teams say they con-
ceived of the commercial use of the
technique before even publishing their
respective descriptions of its use as a
research tool.

Both teams say they wrote down de-
scriptions of how to make vaccines by
the new method, and it is these descrip-
tions that will presumably determine the
priority of inventorship for patent pur-
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many viruses is being determined by the
new rapid sequencing methods, the ami-
no acid composition of their proteins can
be inferred via the genetic code. Com-
puter programs also enable one to pre-
dict how the protein chain will fold itseif
up, and in particular which regions of the
chain are likely to lie on the outside of
the mature molecule. It is in the outside
regions of the chain that the sites recog-
nized by the immune system are located.
These sites also happen to be sometimes
quite small, defined in some instances by
no more than a ten-amino-acid section of
the protein chain.

A peptide of ten or so amino acids can
readily be synthesized from chemicals
off the shelf. Injected into the body in
appropriate form, it will raise the same
or similar antibodies as would be pro-
duced against the full virus protein. For

Synthetic vaccines “would be the biggest
thing Scripps ever ran into in terms of

additional revenues.”

poses. Patent applications remain confi-
dential until a patent is issued, and the
exact nature of each team’s position re-
mains a matter largely of conjecture. The
University of California declines to say
even whether it has yet filed a patent
application. What has come into contro-
versy is not the respective patent posi-
tions but an issue that could be closely
related, the development of the synthetic
vaccine method as a research tool.

As a research tool, the method is in
essence a way of identifying proteins
immunologically by chemically synthe-
sizing their antigenic sites: the synthetic
antigen can then be used to stimulate
antibodies against the protein or virus
from which it comes.

Now that the nucleic acid sequence of

the researcher, these antibodies are pow-
erful tools for identifying viral proteins.
In the medical context, it is the raising of
such antibodies that is the purpose of
vaccines. Synthetic antigens, if they
work, would be purer, safer, and maybe
cheaper than conventional vaccines,
which consist of the killed or attenuated
whole virus and sometimes debris from
the culture medium as well.

Most elements of the idea seem obvi-
ous enough, so much so that some re-
searchers express surprise at the idea of
its being novel enough to be patentable.
But in fact no one seems yet to have put
all the elements together in a published
recipe for going from virus nucleic acid
sequence to immunogenic synthetic pep-
tide. The two La Jolia teams in their
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published articles describe only the use
of the method as a research tool.*
News of the dispute first began to
circulate within the La Jolla research
community only this spring, after the
prominent public announcements by
Scripps of its multimillion-doliar deal
with Johnson & Johnson prompted the
UCSD/Salk team to explore its patent
position as well. The UCSD/Salk team’s
side of the story is as follows.
According to Russell Doolittle, a pro-
tein chemist at UCSD, the idea of the

Molecular biologist Richard Lerner

synthetic antigen approach as a research
tool was conceived around October
1978, primarily by Gernot Walter, a vi-
rologist then working at the Salk Insti-
tute. Walter wanted to distinguish be-
tween the different proteins of SV40, a
widely studied research virus whose
complete DNA sequence had recently
become available.

After discussions with Doolittle, Wal-
ter synthesized various peptides in Doo-
little’s laboratory before returning to the
University of Freiburg, West Germany,
where he is now. He wrote to Doolittle in
December 1979 to say that the synthetic
antigen approach was working out well.

Some time in early March last year—
the exact date is not agreed upon—Doo-
little was visited by molecular biologist
Richard Lerner and two colleagues from
Scripps. Lerner was studying the gene
products of another standard laboratory
virus, Moloney mouse leukemia virus.
Having sequenced part of the virus's
RNA, Lerner believed he had found a
previously unknown protein. He came to
ask Doolittle to run the inferred se-

*The UCSD/Salk article appeared in the September
issue of the Proceedings of the National Academy of
Sciences, with a received date of 19 June 1980; the
Scripps paper was published in the 30 October issue
of Nature, with a received date of 24 June 1980.

624

quence through his computer bank to see
if any similar protein structures were on
record.

Doolittle says he told Lerner of the
success that his colleague Gernot Walter
was having in identifying inferred pro-
teins with the synthetic antigen ap-
proach, and suggested that Lerner
should do the same. He recommended
synthesizing a particular peptide as a
probe to see if the unknown protein
existed. Lerner said nothing. He contin-
ued to visit Doolittle’s laboratory on
several occasions through the summer
and fall to ask Doolittle’s help in identi-
fying the antigenic regions of fiu and
hepatitis viruses.

Walter, Doolittle, and colleagues pub-
lished their findings about the proteins of
SV40 in September 1980. Doolittle says
he was ‘‘outraged and embarrassed’ to
read the following month an article in
which the Scripps group announced their
results with Moloney virus. They had
adopted the synthetic antigen approach,
and made a peptide very similar to that
which Doolittle had recommended. But
the Scripps paper, while thanking Doolit-
tle for “‘helpful discussions,”’ neglected
to mention that these included the sug-
gestion of the synthetic antigen method.

Doolittle regards the method as Wal-
ter’s idea, with his own role having been
that of a sounding board and adviser.
When the Scripps paper came out, he
says, he was seized with remorse at
having betrayed his colleague’s idea in a
way that might allow another group to
reap much of the scientific credit for it.
Lerner happened to visit his laboratory
the next day and Doolittle immediately
confronted him, protesting the lack of
acknowledgment to Walter.

*All T asked him to do was to write to
Gernot Walter to apologize. He said,
amazingly, ‘I will have to check with my
co-authors,’ ”* Doolittle recalls. An hour
later, according to Doolittle, Lerner tele-
phoned to say that he had thought of the
idea independently, before his first visit
in March. Lerner told Doolittle he had
found an order slip for a synthetic pep-
tide to be bought commercially, and that
the date on the slip was 2 weeks before
the March 1980 meeting. In Lerner's
view, that proved he had thought of
the synthetic antigen approach indepen-
dently. Doolittle says he asked Lerner
why he didn’t mention that during the
March visit but received ‘‘no intelligible
reply.”

Because of the particular peptide Ler-
ner said was ordered in the purchase
form, Doolittle was far from convinced
that it proved what Lerner said it did; the
peptide was not in fact used as a synthet-

1c antigen, and could have been the basis
of a quite different solution to the
Scripps group’s problem. Nevertheless,
Doolittle decided to let the matter slide.

But on 9 March 1981, the San Diego
Union carried an article describing the
Scripps plan to make synthetic vaccines.
The article detailed not only the synthet-
ic antigen method but also a way of
selecting the antigenic sites of virus pro-
teins, just as Doolittle had been doing for
Lerner the previous autumn. *‘I thought
the whole thing would have blown over.
but when the San Diego Union article
came out, which showed these people
were going to make a lot of money, that
really uncorked the old bottle. The bad
manners in science was one thing, but
making money out of it was another,”
Doolittle remarks. Although he believes
the work should not be patented, he
decided that if Scripps was going to file,
so should he and Walter. The University
of California patent office is now study-
ing the matter. Walter did about half his
work on the technique while at the Salk
Institute, but the Salk Institute also de-
clines to discuss what action it may take.

The Scripps side to this story is in
outline simple. Lerner says he had the
idea first, before learning what the other
team was doing, and owes them nothing.
The idea of using synthetic antigens
came to him in May 1979, Lerner says,
during a visit to New York. He was
wondering how to identify the proteins
produced by cloned brain cell genes. 't
was early twilight in Manhattan, and we
were walking in Central Park, trying to
come up with a solution to this prob-
lem,” he recalls. Other members of his
group were present, since this was just
after the annual Cold Spring Harbor
meeting on tumor viruses, and an im-
promptu lab meeting was held to discuss
the idea. Since no one had anything to
write on, a discarded napkin was found.
“We wrote the whole thing down on the
napkin,”” Lerner says.

The brain cell project did not immedi-
ately require use of the synthetic antigen
approach, but some time in January
1980, Lerner says, he came across an-
other problem. From sequencing the nu-
cleic acid of Moloney virus, the Scripps
group found presumptive evidence of a
new gene, which they called the R gene.
Synthetic antigens seemed a good way to
see if the product of the putative gene—
the “‘R protein”"—really existed.

Lerner and his colleague Gregor Sut-
cliffe say they were too busy writing a
paper to take up the idea for several
weeks. Then in early March, they dis-
cussed it with a protein chemist at
Scripps, Tony Hugli. Hugli confirms he

SCIENCE, VOL. 213



both discussed the general approach (ad-
vising them it might not work) and gave
them the name of a good peptide synthe-
sizer. He says the discussion took place
“sometime in the week before 10
March.”” It was on 10 March, a Monday,
that Lerner says he ordered the synthetic
antigen used in his Narure article. The
first meeting with Doolittle was not until
after 10 March, he states.

Lerner and Sutcliffe agree that Doolit-
tle told them, during the March 1980
meeting, of Walter’s work with the syn-
thetic antigen approach but stress that
Doolittle did not say the experiment had
worked. Asked why they didn’t tell Doo-
little that they were using the same ap-
proach, Lerner explains that it would
have been ‘‘embarrassing and a put-
down™’ for Doolittie to learn that he was
not the only one with the idea. They
consider that Doolittle has no cause to
complain, and they question his motives
in doing so.

The concept of synthetic antigens as a
research tool is not in itself particularly
new. Virologists have been making them
at least since 1975. What has given it a
new importance is the availability of
viral nucleic acid sequences. Both the
Scripps and the UCSD/Salk team say
they conceived of using the method to

that it specified a 36-amino-acid peptide
or ‘‘36-mer.”” The synthetic antigen used
in the Nature paper, however, is not the
36-mer but a 15-amino-acid fragment of
it. It was for this reason Doolittle found
the explanation unsatisfactory. Lerner
now explains that both peptides, the 36-
mer and the 15-mer, were ordered on 10
March.t

Lerner initially stated that his first
meeting with Doolittle did not occur until
3 days later, on 13 March, saying that as
evidence he had ‘‘a computer search
with a date of 13 March in Doolittle’s
handwriting.”” Doolittle too originally
placed the first meeting at 13 March, but
when informed of the date on the com-
puter search, he told Science that 13
March must have been the second visit,
and that the first visit must have taken
place several days earlier. He explains
that his practice is to date computer
searches with the day of their comple-
tion, and that the search performed for
Lerner would have taken at least an
overnight computer run. Lerner must
have come to his laboratory to request
the search some time before 13 March,
Doolittle believes, and he is “‘confident’”
that it was on the first meeting that he
told the Scripps group about Walter’s
work.

Free exchange of information depends
upon an unwritten code of behavior

among colleagues.

verify the existence of proteins inferred
from a virus’s nucleic acid sequence.

But it is one thing to have anidea; it is
another to have sufficient confidence in
it to put it into practice. In establishing
the independence of the Scripps re-
searchers’ approach, two pertinent is-
sues are whether they had the general
idea. and whether they had decided to
put it into practice, before learning from
Doolittle of Walter’s experiments.

Lerner’s position is that he had the
general idea in May 1979, some 10
months before the first meeting with
Doolittle. Because of the pending patent
application and attorneys’ advice, he ex-
plains, he has been unable to show Sci-
ence the napkin inscribed in Central Park
with the description of the idea.

As for putting the idea into practice,
Lerner says his purchase order is proof
that he had decided to do so by 10 March
1980. When he first mentioned the pur-
chase order to Doolittle, he said only
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Lerner now concedes that 13 March
may have been the second visit but says
the first visit was at most 1 day before,
and in any event after 10 March. He is
sure of this because ““We know we got
the print-out the same or the next day,
because we remember that. No matter
how often Doolittle shifts dates, the fact
remains that our documentation shows

TLerner showed Science copies of the purchase
order documents. A phone quotation from Peninsula
Laboratories, dated 10 March 1980, reflects that a
36-amino-acid peptide was ordered from the compa-
ny at an initial quotation of $7600, which was
changed to $8150. Near the 15th amino acid from the
C-terminal, the word ‘‘stop’’ is written in an appar-
ently different pen from that with which the se-
quence of the 36-mer is written.

A recent (26 June 1981) letter from Meikyo Shimi-
zu, director of Peninsula Laboratories, was also
made available to Science. The letter, addressed to
Lerner, states that he ordered the 36-mer on 10
March, and that “*At the same time you have asked
me to stop synthesis . . . at the 15th residue from
the C-terminal.”’ Shimizu told Science that, while he
is not certain, the addition of the word ‘‘stop’
probably occurred on the same day.

Lerner’s position is that these documents, taken
;&gethcr, prove that the 15-mer was ordered on 10

arch,

we ordered our 15-mer before we went to
see him.”” Lerner adds that, in any case,
it may have been on the second or third
visit that Doolittle discussed Walter’s
work. Asked if the news that a competi-
tor was working on the same approach
wouldn’t have been memorable enough
an occasion to pinpoint exactly, both
Lerner and Sutcliffe say that this just
wasn’t the case. ‘‘Scientifically, Doolit-
tle just wasn’t that important to us,”
Lerner explains.

Whatever the value to the Scripps
group of the information Doolittle volun-
teered to them, it is not the priority of the
idea but the question of behavior among
scientific colleagues that most vexes
Doolittle. The issue is important because
the free exchange of information and
materials among researchers depends
upon an unwritten code of behavior
among colleagues, a code that is at pres-
ent being subjected to considerable
stress by the commercialization of mo-
lecular biology.

The experiment in which the Scripps
group put the synthetic antigen method
to use underlines the extreme impor-
tance to molecular biology of the free
exchange of information and scarce ma-
terials. To demonstrate the existence of
the hypothetical new R protein in Mo-
loney virus, the Scripps researchers ob-
tained from Inder Verma of the Salk
Institute a clone containing a DNA copy
of the virus’s genetic information; they
were given unpublished data on the se-
quence of one of the virus’s known pro-
teins by Stephen Oroszlan of the Freder-
ick Cancer Research Center in Mary-
land; and they received information from
Doolittle on the R protein’s hypothetical
structure as well as news of Walter’s
experiments. In addition, on a commer-
cial basis, they had peptides synthesized
by Peninsula Laboratories.

Yet the acknowledgments given for
these various forms of help, though
doubtless within the range of accepted
standards, were not so explicit as to
command universal satisfaction. Orosz-
lan believes he was fairly acknowledged
in the paper, but Verma’s donation of the
clone is not mentioned. ‘“This has never
happened to me before, that someone
would take something from me and not
acknowledge it. You don’t usually get
this type of thing written down, but I
probably will start doing so now,”
Verma remarks.t As for the synthetic

$Lerner said that his R protein article indirectly
cites, in its references, a clone supplied by Verma.
and that this was sufficient acknowledgment. The
text of the article, however, refers to data from a
new and different clone, and it is the new clone that
Verma believes should have been acknowledged.
Lerner’s response is that the new clone was ac-
knowledged in another article. PLY



peptides, they were bought commercial-
ly, so no personal acknowledgment was
required, but it is customary to indicate
the source of such materials so that
others can replicate the experiment. The
Scripps group in their article leave the
impression that synthesis of the pep-
tides—not a negligible skill—was per-
formed in-house: ““We chemically syn-
thesized part of the R protein,’” they say,
whereas in fact a chemist at Peninsula
Laboratories did so.

The Scripps group did offer Doolittle a
coauthorship on their paper, but empha-
size that they did so only on account of
the computer search he undertook. They
did not tell him the paper described use
of the synthetic antigen method, or show
him a copy of the manuscript. Doolittle
declined the offer, correctly supposing it
was just the computer search that they
wished to recognize. Whether they
should have acknowledged the conversa-
tion about Walter’s work is a question
that depends in part on how much help
the information was to them. In favor of
an acknowledgment not being necessary
is the fact that the information was vol-
unteered, not solicited.

““We think we are fairly generous ac-
knowledgers,”” comments Lerner. “We
are not going to thank Doolittle for an
idea he didn’t give us. Verma has been
abundantly acknowledged—he is a coau-
thor on two of our papers even though all
he did was provide us with two clones.
As for the synthetic antigens, peptides
can now be synthesized by machine. We
designed those peptides and synthesized
them in every way except for doing what
the machine did.””

By not telling Doolittle of their own
approach, however, the Scripps group
gained an advantage which Doolittle sees
as unfair. From that moment, as he puts
it, ““These people knew they were in a
horse race and I didn’t. Wherever the
idea came from, they knew we would be
publishing soon and because of that,
their work went astonishingly fast. That
was the other thing that gave me pause—
how could they have done the work so
quickly? As a result, it was very hasty
work experimentally, and they got the
wrong answer.”’

Lerner sees nothing remarkable in the
speed with which his experiment was
conducted. But it does so happen that
the experiment is thought by some virol-
ogists to be incorrect, at least in its major
premise that the R protein of Moloney
virus is a new gene product consisting of
some 96 amino acid units. ‘“‘Lerner
didn’t find anything new; there is no R
protein,” says Oroszlan. According to
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Oroszlan and others, the “‘R protein’’ is
merely a 16-amino-acid peptide, whose
general existence was already known,
which is cleaved off another viral pro-
tein. Lerner agrees the R protein is only
a 16 unit peptide after all, but believes
that it is a new discovery which could
not have been made without the synthet-
ic antigen technology.

Doolittle and Walter won the publica-
tion race they didn’t know they were in,
even though by the narrowest of mar-
gins. Modern research being a competi-
tive enterprise, their rivals were doubt-
less not obliged to tell them of the race,
although it surely would have been a
friendly act to have done so. Doolittle’s
belief that Walter’s work was not fairly
acknowledged is not an unusual event in
academic research; scientists frequently
feel, with varying degrees of justifica-
tion, that their colleagues do not cite
their work sufficiently. It was for just
this reason that Doolittle initially decid-
ed to let the matter slip.

Only when Scripps announced it ex-
pected to make a lot of money out of the
idea did Doolittle protest what he saw as
a breach of scientific etiquette. The syn-

thetic antigen case graphically illustrates
how tangible a threat commercialization
poses to the exchange of information
among molecular biologists. ‘‘Ideas are a
dime a dozen’’ is a common phrase by
which molecular biologists indicate the
readiness of their circulation. But when
these dime-a-dozen ideas can be con-
verted so quickly into multimillion dollar
deals, circulation is likely to be some-
what inhibited, particularly when the eti-
quette of acknowledging ownership re-
mains subject to different interpreta-
tions.

Doolittle has clearly stated the nature
of the problem: ‘‘“There used to be a
good, healthy exchange of ideas and
information among researchers at
UCSD, the Salk Institute and Scripps
Clinic. Now we are locking our doors.
The threat to scholarship is serious, in-
deed,” he wrote in a letter to the Univer-
sity of California’s Board of Patents.
Lerner, on the other hand, believes that
fears of what commercialization may do
to biology have been much exaggerated
and that it is in industry’s own interest to
change academic patterns as little as
possible: “‘Both industry and university
people understand that this is a game

that must be played by preserving aca-
demic values. Good research begets
good research regardless of the source of
funds. That is why it is counterproduc-
tive if people start locking doors against
what is an essentially healthy develop-
ment for everyone,” he says.
Simultaneous independent discoveries
are by no means rare events in science.
What makes the synthetic antigen case
unusual is the fact of the interchange
between the two laboratories, as well as
the remarkable degree of closeness be-
tween the Scripps team’s decision to put
their idea into practice and their being
told that their rivals had done so. Given
these circumstances, and the commer-
cial value of the idea, an element of
controversy may have been inevitable,
In such an atmosphere, even small mat-
ters can assume significance. A more
explicit style of acknowledgment to Doo-
little and Walter by the Scripps group
might not have averted the dispute, but
could not but have helped to reduce
friction and to maintain the basis of trust
upon which colleagues in academic re-
search freely exchange ideas of all sorts,
whether they be worth a farthing or a
fortune.—NICHOLAS WADE



