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Foreword

In spite of the monumental advances in molecular biology and biochemistry that
have occurred over the last 30 years, genetics remains the most precise tool the
biologist has for the investigation of complex phenomena. It is therefore very ap-
propriate that the Oji International Seminar focus on the genetic aspects of Friend
virus and Friend cells. One of the great strengths of the meeting was to integrate the
general biology of RNA tumor viruses with the more specific questions about the
Friend cell system. As we learn more about how oncornaviruses are able to affect
cellular control and differentiation, we will at once understand more about cancer
and also about the normal processes of development.

otz 8

David Baln'mor_e

xii



Foreword

The Friend virus-infected cell lines are now being extensively employed in
laboratories around the world as a model system for studying mechanisms in con-
trolling cell differentiation. These cell lines originally established by Charlotte
Friend in 1965 were recognized early as a valuable experimental model for studying
normal and abnormal differentiation of eukaryotic cells. The workers in Japan, in
particular Dr. T. Odaka, working on the genetics of host susceptibility to Friend
virus complex, and Drs. H. Sugano and Y. Ikawa, establishing Friend cell lines
independently, and studying the biological and biochemical aspects of eryth-
roleukemia differentiation, have contributed and continue to contribute much to the
_ elucidation of these important problems. Therefore, it seems particularly approp-
riate that this international seminar on the genetic aspects of Friend virus and Friend
cells was organized in Japan. As is apparent from the scientific presentations, this
appears to be a particularly timely seminar because of the significant recent ad-
vances in our understanding of many aspects of induced erythroleukemia differenti-
ation. A variety of chemicals are now known to be active as inducers of MELC
differentiation. The program of expression of differentiation has many similarities
to normal erythropoietin regulated differentiation. The characteristics of this prog-
ram appear to be expressed in a sequential fashion, the steps of which are partially
defined. Our laboratory has been particularly interested in the relationship between
the characteristics of the program expressed early, during a period when differentia-
tion is still reversible as indicated by the continued capacity for unlimited prolifera-
tion and those characteristics which are expressed later, including the commitment
to terminal differentiation, limited capacity for cell division, and the accumulation
of mRNA for globin and globin synthesis. The current evidence suggests that these
latter characteristics are related to cell cycle dependent effects of the inducer. Induc-
ers of murine erythrodifferentiated changes in other cell systems, e.g., neuroblas-
toma and teratocarcinoma. Taken together these findings suggest that the under-
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standing of the mechanism of induced murine erythroleukemia cell differentiation
will provide important clues to the elucidation of regulatory mechanisms of
eukaryotic cell differentiation—a critical biological problem.

o . Monks

Paul A. Marks, M.D.
Director, Cancer Center



Foreword

I have known the two young medical scientists, Takeshi Odaka and Yoji Ikawa,
since their postgraduate days. They applied to the Japan Society for the Promotion
of Science to sponsor an Oji International Seminar, and succeeded in obtaining the
approval to hold the Oji International Seminar for 1977. This Seminar on Friend
Leukemia Virus and Friend Cells was held in the Yamanakako Hotel, at the foot
of Mount Fuji, on September 4—8, 1977. This seminar was planned to invite more
young active scientists from the world and to discuss a new direction in tumor
virology and eukaryote genetics. I was highly pleased with the successful outcome
of this seminar and would like to express my appreciation of their efforts.

Takashi Odaka, M.D., D.M.Sc., joined our group as a postgraduate researcher
when the Department of Oncology was newly set up in the Institute of Medical
Science (then known as the Institute for Infectious Diseases), University of Tokyo,
in 1960. At that time, he started the work of examining the sensitivity of various
strains of mice, maintained as inbred strains in the animal breeding unit laboratory
of our Institute, to Friend leukemia virus (FLV) which had been sent by Dr.
Charlotte Friend to Dr. Waro Nakahara. He found that, when splenomegaly was
taken as an index, C57BL/6 mice showed an extremely strong resistance. Examina-
tion made with the hybrids between C57BL/6 and FLV-sensitive RF mice indicated
that this sensitivity’mainly depended on a single dominant gene, irrespective of sex
or hair color of the animals. The paper describing these results on the first discovery
of ‘Fv gene,’ once rejected by nature, was published in the Japanese Journal of
Experimental Medicine as early as 1962. After returning from 2 years of post-
doctoral training at the Max— Planck Institute in Tibingen, Takeshi Odaka teok up
the same work again with C57BL/6 mice and DDD mice, which has been estab-
lished as an inbred line by Drs. K. Suzuki and M. Okugi in the above mentioned
Breeding Unit. Later, congenic mice were produced by Dr. Odaka and his work
finally led to the naming of the Friend virus locus. Our Institute intended to start
inbreeding of experimental animals soon after cessation of the war, when research
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work itself was difficult, and contributed to the development of research works in
Japan by securing important research materials. :

Yoji Ikawa, M.D., D.M.Sc., is in the Department of Pathology, Cancer Insti-
tute, Tokyo as a postgraduate Pathologist. He worked with the Friend leukemia
virus passaged through dd mice, established as a closed colony in our Institute. (dd
signifying Deutschland-Denken, Denken being the acronym of Japanese words for
Institute of Infectious Disease, i.e., Densenbyo Kenkyujo. This strain of mice is of
an European origin and is known to have characteristics akin to Swiss mice.) Later,
the virus has passaged through DDD mice by which this virus has luckily retained
the N tropic nature, because of the low endogenous virug background of DDD
mice.

In the electron microscopic and autoradiographic analyses in 1966 of early
splenic lesions of Friend virus-induced leukemia, he suggested that Friend cells
appearing in the spleen were erythroid cells, and this was later confirmed by him
and his colleagues by the capacity to synthesize heme and the presence of erythro-
cyte membrane antigens. He also established in the same year an ascites Friend cell
line which showed erythrocytic differentiation in vive. He also established in vitro
cultured lines. . He observed that these cultured Friend cells differentiated into eryth-
rocytes by redifferentiation. The fact that Friend cell lines established by him and
others in Japan have been propagating potent FL'V for many years has been noted
by the American scientists.

Ikawa worked for some time in the National Cancer Institute, N.I. H., U.S.A.,
and cooperated with molecular biologists, and this fact must have contributed
greatly to his later work. He and his American collaborators were also the first to
report that the globin gene in Friend cells was suppressed at a transcription level.
One of the cultured Friend cell systems that he established is currently very useful
for the analysis of oncogenic nucleic acids in FLV and much will be anticipated for
its future development.

TR A Lo

Tt flassnadt

Tadashi Yamamoto



Preface

Recent progress in technological aspects of molecular biology has enabled
analyses of specific sequences in oncogenic viruses and molecular mechanisms of
host cell restriction on their expression, and also elucidation on a molecular level of
the cancerous or decancerized state of the cells.

It is our great pleasure that we could organize the Fifth Oji International Seminar
on Genetic Aspects of Friend Virus and Friend Cells, sponsored by the Japan Soci-
ety for the Promotion of Science (JSPS) and the Fujihara Foundation of Science.
Stated as the subtitle of the meeting, the major accent was placed on the expression
of exogenous or viral and endogenous or cellular genetic materials in the cells in-
fected with Friend leukemia virus or other oncorna viruses.

Topics specifically treated in this volume are sarcomogenic or leukemogenic
RNA sequences in RNA tumor viruses, virological and molecular mechanisms of
host cell restriction on viral genes, difference between primary leukemia virus-
infected cells and cells established as transplantable or cultured cell lines, and
molecular mechanisms of viral leukemogenesis and induction of differentiation of
leukemia cells.

Although this volume is the proceedings of the above meeting, we have tried to
rearrange the contents so as to make it complete as an independent monograph. We
hope that readers would be satisfied with the articles in this volume includ-
ing latest accomplishments of the leading scientists in this fast progressing scientific
field of viral oncology and eukaryotic genetics that developed through viral sys-
tems.

Two lectures were featured in the Oji Seminar; one by Dr. Charlotte Friend,
Mount Sinai School of Medicine of the City University of New York, and the other
by Dr. Peter K. Vogt, University of Southern California, School of Medicine, but
their manuscripts were treated similarly as those from other speakers. We have also
included a few papers which were not presented in the seminar.

In the Oji Seminar, Dr. T. Odaka and myself as organizers have made efforts to
include a larger number of young active scientists, and we had a favorable age
distribution of the participants, which made the meeting quite active in every re-
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spect. The committee for Oji Seminars within JSPS has responded to this organiz-
ers’ idea by increasing the budget.

We are indebted to the following scientists for their suggestions and cooperation
in the meeting; Drs. David Baltimore, J. Michael Bishop, Bayard Clarkson, Nor-
man Davidson, Paul Marks, John B. Moloney, Walfram Ostertag, Wallace P.
Rowe, 1. Bernard Weinstein, Robert Mc Allister, Yohei Ito, and Haruo Sugano. We
are also grateful to the JSPS and the Fujihara Foundation of Science for sponsoring
the meeting. Oji Seminars have been based on the donation to the Foundation from
such major paper manufacturing companies in Japan as Oji, Jujo, and Honshu
Seishi Co. Ltd.

Secretarial assistance in the Oji Seminar by Ms. H. Ishino, M. Aida, and Mr. S.
Kagari, and technical assistance of Ms. M. Kimura for editing the articles are also
gratefully acknowledged.

Yoji lkawa
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