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tential of PEG techniques may help 
Enzon raise the approximately $30-
40 million that will be needed to carry 
five proprietary compounds through 
clinical trials. 

True, the company has become 
more focused, trimming the number 
of projects down from a dozen to five. 
Yet some of its proprietary com
pounds target markets with little sales 
potential-e.g. its first drug, to treat 
adenosine deaminase deficiency. As a 
result, "the company will be depen
dent on corporate partners for a long 
time," warns Jeffrey Berg, analyst 
with William K. Woodruff (Dallas, 
TX). Further, he notes, its technology 
came out of the university, and is not 
exclusive. As well, the basic PEG pat
ent runs out in 1995, making fast 
development, and near-term fund
ing, critical. 

Berg suggests that the company 
will get closer to $25 million, not the 
$40 million he sees as necessary to "go 
the whole clinical trial route them
selves." Thus, absent being acquired, 
"the company will probably shuffie 
along at its current pace for 2-3 
years," a pace it may not be able to 
afford. And with other, larger biotech 
companies developing expertise in 
the technology through their own 
PEG programs (Cetus, e.g., see "Site
Directed Pegylation of Recombinant 
Interleukin-2 at Its Glycosylation 
Site," this issue), acquisition becomes 
less likely. 

Potential problems with an existing 
partner also may loom for the compa
ny. One large project at Enzon in
volves PEG-SOD (superoxide dismu
tase). In 1986, it entered into a license 
agreement with Sterling Drug for 
commercializing PEG-SOD, as well as 
PEG-catalase and PEG-uridase, in ex
change for an 18 percent stake of the 
company. When Eastman Kodak 
(Rochester, NY) acquired Sterling in 
1988, the agreement was renegotiat
ed, with Enzon reacquiring PEG-uri
dase and Sterling agreeing to fund 
clinical work on the other two prod
ucts. 

Despite Kaso's reassurance that 
PEG-SOD is "near the top of Ster
ling's list" of drug development pro
jects, Kodak's troubles in making 
Sterling work as a profitable entity 
should put into question any contri
butions to its partners. Further, other 
companies are having trouble prov
ing efficacy with SOD-PEGged or 
otherwise. For example, Bristol-My
ers Squibb (New York) announced in 
March that it would not exercise the 
option to license worldwide rights to 
Bio-Technology General's SOD. 

-Mark Ratner 
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UK SWED ON EN&INEEBD YEAST 
LONDON, U.K. and DELFT, The 
Netherlands-The distinction, such 
as it is. between old and new biotech
nologies became blurred when the 
U.K. Ministry of Agriculture, Fisher
ies and Food (MAFF) granted Gist
brocades (Delft, The Netherlands) 
permission to manufacture a geneti
cally engineered baking yeast on a 
large scale. Gist-brocades is the 
world's biggest yeast producer, with 
30-percent shares in both the U.S. 
and European segments of the $1 
billion world market. Its U.K. subsid
iary, British Fermentation Products, 
now will continue developing the 
product at its pilot plant and test 
bakery in Felixstowe. A Gist-brocades 
spokesman said that the company 
hopes to have the yeast ready for use 
in commercial U.K. bakeries in about 
six months. Gist is also seeking per
mission to manufacture the yeast at 
its facilities in The Netherlands, 
France, West Germany, Portugal, 
Morocco, Japan, and the U.S. 

Genetically, the new strain is unre
markable-merely a rearrangement 
and duplication of yeast genes. Ac
cording to Gist's Klaas Osinga, the 
normal yeast promoters for maltose 
permease and maltase which are sub
ject to glucose repression were re
placed with constitutive promoters 
from the yeast genes for alcohol 
dehydrogenase and the elongation 
factor for translation. The recombi
nant genes provide the yeast with an 
additional system for maltose trans
port and degradation. 

The constitutive system eliminates 
the delay during dough leavening of 
maltose gene induction and conse
quent fermentation. Usually, the 
presence of even trace amounts of 
glucose represses the maltose sys
tem-a particular problem in sweet
ened doughs. Gist believes that it may 
have a universal yeast which can be 
used effectively in bread recipes con
taining 0-20-percent sugar; it expects 
to be granted a patent shortly. 

Brian Spencer of the Flour Milling 
and Baking Research Association 
(Chorleywood, UK), an industry/gov
ernment-supported research estab
lishment, believes the new strain will 
probably not bring overnight change 
to the baking industry: "Unless you 
can really do something dramatic, 
whatever changes you bring geneti
cally, the breeding boys throughout 
the last 7,000 years will probably have 
beaten you to it." 

It has taken Gist a long time to get 
its product this close to the market. 
The company developed the new 

yeast over four years ago, when it 
may not have been politically expedi
ent to press ahead with commercial 
development. The U.K. approval 
process was unusually long-approxi
mately one year-with the application 
going before the MAFF Advisory 
Committee on Novel Foods and Pro
cesses (ACNFP), the Advisory Com
mittee on Genetic Manipulation 
(ACGM), and-because the yeast can 
hardly be contained within bakeries-
the ACGM's Intentional Introduction 
subcommittee. Subcommittee chair 
John Beringer of Bristol University 
attributes the slow progress through 
the regulatory system to bureaucratic 
rather than scientific novelty: "Gist 
was a Dutch company coming to the 
U.K. and so it took longer than nor
mal for cross-interactions [to occur]. 
We were also talking about a compa
ny [British Fermentation Products] 
which historically has not done genet
ic engineering and which is not going 
to be doing any. But it had to go 
through the whole process of regis
tering as a [genetic engineering] cen
tre in order to obtain approval." 

That the new yeast is the first ge
netically engineered micoorganism to 
be approved for food use in Europe, 
and that this approval could herald 
the first non-experimental release of 
genetically engineered organisms to 
the environment, may also have made 
the proceedings more deliberate. 

The emergence of consumer prod
ucts clearly demands sensitivity to 
public expectations-which appears 
to have been sadly lacking here. An 
unhelpful press release from MAFF 
led to stories of "mutant" bread and 
to accusations of undue secrecy from 
Friends of the Earth and public-inter
est groups including the London 
Food Commission. The U.K. Genet
ics Forum called for public comment 
on the use of genetically engineered 
organisms to be built into the U.K.'s 
Environment Protection Bill now on 
its way through Parliament. Accord
ing to Beringer, that may already be 
happening; the Department of the 
Environment and the Health and 
Safety Executive are setting up a new 
committee to act as a forum for public 
views. "The new regulations, " he 
says, "will require ... an early release of 
information so that the public has 
time to submit criticisms of proposals 
and ... so that there is time for industry 
to convince the public that something 
they are intending to do is safe ... It's 
easier to handle complaints before 
something happens." 

-John Hodgson 
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