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Foreword

With this publication, the Society for Industrial Microbiology enters a new arena in service to the applied
microbiologicul community. Future contributions will continue to focus on areas of topical interest to that
community, bringing together wherever and whenever possible the interdisciplinary flavor so necessary to
successlully treat the subject encompassed by our charter.

This volume and the conference that preceded it owe their genesis and nurturing to the tireless efforts and
dedication of George Somkuti, Chair of the Society for Industrial Microbiology Conference Committee, and
the members of the Program Committee: A.L. Demain (Chair), T. Beppu, R. Hamill, J.C. Hunter-Cevera,
R. Monaghan, S. Omura, G.A. Somkuti, and M. Weinstein.

1 hope that subsequent ‘Topics in Industrial Microbiology™ are favored with individuals of equal devotion,
for this - above all - is a requirement for a successful venture.

Harold W. Rossmoore
Chairman
Society for Industrial Microbiology Publications Committee
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Preface

The material in this volume was presented at the ‘First International Conference on the Biotechnology of Mi-
crobial Products’, held March 13-16, 1988, in San Diego, California, under the sponsorship of the Society
for Industrial Microbiology, U.S.A. Attended by many of the scientific world’s foremost authorities in the
subject areas covered, the conference was dedicated to the memory of the late Professor Hamao Umezawa,
the internationally recognized and respected investigator of bioactive microbial metabolites.

The establishment of this special and much-needed conference series reflects a rapidly increasing level of scien-
tific inquiry worldwide in the search for useful microbial metabolites with other than antiinfective activities.
The cases of confirmed applications and the anticipated impact of such microbial products in medicine and
agriculture appear to signal the unfolding of an exciting and promising era in microbiological research that
we are privileged to witness.

The new conference series, that will no doubt grow in recognition and stature, also represents the reaffirma-
tion of the Society for Industrial Microbiology’s mission, which is the ‘advancement of the applied microbiolog-
ical sciences’'.

George A. Somkuti, Chairman, SIM Conference Committee
Agricultural Research Service

United States Department of Agriculture

Philadelphia, PA 19118, U.S.A.
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Introduction

Hamao Umezawa and the Second Coming of Microbial Secondary
: Metabolites

Arnold L. Demain

Fermentation Microbiology Laboratory, Biology Department, Massachusetts
Institute of Technology, Cambridge, MA, 02139 U.S.A.

With great vision, Hamao Umezawa began in the 1960’s his pioneering eflorts to broaden the scope of indus-
trial microbiology to low molecular weight secondary metabolites which had activities other than, or in addi-
tion to, antibacterial, antifungal and antitumor potency. He and his colleagues at the Institute of Microbial
Chemistry focused on enzyme inhibitors and over the years have discovered, isolated, purified and studied
the in'vitro and in vivo activity of many of these novel compounds. We are fortunate that a number of antibi-
otic companies, research institutes and academic laboratories throughout the world interpreted this effort
in a positive way and began similar programs. Today we see on the market microbial metabolites with activi-
ties such as f-lactamase inhibition, immunostimulation, immunodepression, hypocholesteremic, anthelmin-
tic, insecticidal, herbicidal, coccidiostatal, plant growth stimulation and animal growth promotion.

The above successes came about in two ways: (1) broad screening of known compounds with antibiotic
and/or toxic activities and (2) screening of unknown compounds in fermentation broths for enzyme inhibition
or inhibition of a target pest. Both strategies had one important concept in common, i.e. that microbial meta-
bolites have activities other than, or in addition to, inhibition of other microbes. The outmoded concept that
microbial products could only be used for curing microbial diseases was very popular during the early days
of the antibiotic era and it has taken a long time to discredit this narrow view. One reason for its unfortunate
perpetuation was the hesitancy of pharmacologists to inject crude (dark and ugly? microbial broths into their
animal model systems. Fortunately some enlightened (and adventurous) companies and laboratories refused
to take the narrow path and broadly screened known antibiotics (which had failed as commercially important
products) and mycotoxins for new activities. This led to the development of ergot alkaloids for various medi-
cal uses, monensin as a coccidiostat, gibberellin as a plant growth stimulator, zearelanone as an animal
growth promotant, phosphinothricins as herbicides, and cyclosporin as an immunodepressant, the last-
named virtually revolutionizing the practice of organ transplantation in medicine. The testing of inknown
compounds as enzyme inhibitors in Tokyo and other places complemented the above efforts and soon re-
sulted in the discovery of many potent inhibitors. Enzyme inhibitors which have been well accepted include
those for research (antipain, pepstatin, leupeptin, cerulenin), medicine (clavulanic acid, lovastatin) and
agriculture (polyoxins, phosphinothricins). Direct in vivo screening of fermentation broths against nematodes

led to the major discovery of the potent activity of the dvermectins against helminths causing disease in ani-
mals and humans.
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The above successes have brought about a major change in our concepts of the potential of the microbe
for the improvement of human welfare. Realization of this development led the Society for Industrial Micro-
biology to organize the First International Conference on the Biotechnology of Microbial Products: ‘Novel
Pharmacological and Agrobiological Activities’ Indeed, it was the first special conference organized by the So-
ciety for Industrial Microbiology in recent times and most of the credit goes to the foresight, enthusiasm
and energy of former President and Conference Committee Chairman, George A. Somkuti.

This book offers to the recader the flavor of the field today as an ever-increasing number of companies
pursue the activities of a virtually limitless feast of secondary metabolites from microorganims. Today’s
screens are searching for better immunomodulating agents, anticholesterol compounds, antitumor agents, in-
secticides, anthelmintics, herbicides, plant and animal growth regulators as well as receptor antagonists and
agonists, antiviral agents, antiinflammatory drugs, carbohydrase, inhibitors, cardiovascular drugs, lipoxygen-
ase inhibitors, antiulcer agents, aldose reductase inhibitors, antidiabetes agents and adenosine deaminase in-
hibitors, among others.

I know that the visions of Hamao Umezawa and other pioneers in this worldwide efTort are reaching frui-
tion and will continue to provide products of benefit to humankind. T know that fermentation research and
development will continue to expand beyond its previous narrow focus, aided by new technologies of molecu-
lar biology and genetic engineering. I regret that Hamao Umezawa passed away before he could see the fruits
of his ideas come together in San Diego in 1988. However, I am pleased that his work was presented at the
Conference by his colleagues and his son and that his concepts will be advanced and spread throughout the
world by publication of this volume.
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