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Publications and Lectures

PUBLICATIONS

During this repoit period (February 1, 1966—July 31, 1966), 411 papers, abstracts, and book reviews

by members of the Division have been published or are in press.

This total compares with 435 for the

August 1, 1965—]January 31, 1966, reporting period and with 343 for the February 16—July 31, 1965, period.
Listed below are the 88 published papers, reports, and books edited by Division members for the current
period. The 70 published abstracts, 4 published book reviews, and 249 items in press are not listed.

The proceedings of the symposium Differentiation and Growth of Hemoglobin- and Immunoglobulin-
Synthesizing Cells, held in April 1966 at Gatlinburg, were published as a supplement to the June 1966
Journal of Cellular Physiology.
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Pp. 126—62 in The Biological Basis of Radia-
tion Therapy (ed. by E. E. Schwartz),
Lippincott, Philadelphia and Toronto, 1966

Health Phys. 12, 209—-26 (1966)

Pp. 60—125 in The Biological Basis of Radia-
tion Therapy (ed. by E. E. Schwartz),
Lippincott, Philadelphia and Toronto, 1966

Science 152, 1287—88 (1966)



AUTHOR(S)

von Borstel, R. C.,
D. M. Prescott,

TITLE OF ARTICLE

Incorporation of nucleotides into nuclei of

fixed cells by DNA polymerase

PUBLICATION

J. Cell Biol. 29, 21-28 (1966)

and F. J. Bollum

Walburg, H. E., Jr., The effect of strain and diet on the thirty- Radiation Res. 27, 616—29 (1966)
Edna I. Mynatt,

and D. M. Robie

day mortality of x-irradiated germfree mice

Whitson, G. L., Exptl. Cell Res. 42, 438—46 (1966)
G. M. Padilla,

and W. D. Fisher

Cyclic changes in polyribosomes of synchro-

nized Tetrahymena pyriformis

Yamada, Tuneo Control of tissue specificity: the pattem of Am. Zool. 6, 21-31 (1966)
cellular synthetic activities in tissue

transformation

J. Biol. Chem. 241, 2035—-41
(1966)

Zimmerman, B. K. Purification and properties of deoxyribonucleic
acid polymerase from Micrococcus

lysodeikticus

LECTURES

During the period February 1 to July 31, 1966, members of the Division presented 277 lectures and
speeches. This figure compares with 247 for the corresponding period of 1965 and with 199 for the last
reporting period, August 1, 1965, to January 31, 1966. Of the 277 listed below, 128 were given at profes-
sional society meetings (including several read by title); 127 were given at the invitation of universities,
laboratories, scientific institutions, and professional groups or clubs in the United States and abroad;
and 22 were presented as part of the Traveling Lecture Program.

For details on speaking activities outside the continental United States, see the section Foreign
Travel. Educational activities are described in the section of that name (see Contents).

SPEAKER

[AND COAUTHOR(S)] PLACE PRESENTED

TITLE

Adler, H. 1. Genetic control of cell division and re- University of Frankfurt, Frankfurt,
covery from radiation damage Germany
Genetic control of radiation sensitivity in ORINS-UT-AEC Radiobotany Institute,
bacteria Oak Ridge, Tenn.
Repair of damage to the cell division Chester Beatty Research Institute,
mechanism in bacteria London
Adler, H. I. Control of cell division in irradiated Third International Congress of Radiation

(W. D. Fisher, Alice A. bacteria Research, Cortina d’Ampezzo, Italy
Hardigree, and G. E.

Stapleton)

The Southwest Center for Advanced
Studies, Dallas

Albright, J. F. Immunological competence of cells as re-

vealed by competition of antigens




SPEAKER
[AND COAUTHOR(S)]

Albright, J. F.
(and Takashi
Makinodan)

Allen, R. C.

Allen, R. C.
(J. W. Fisher and
Dorothy J. Moore)

Allen, R. C.
(R. T. Jones, G. W.
Fortner, and J. H.
Chandler, Jr.)

Anderson, N. G.

Anderson, N. G.
(J. G. Green and
C. D. Scott)

Anderson, N. G.
(D. A. Waters, C. E.
Nunley, and G. B.
Cline)

Arnold, W. A.

Baccarini, Iracema M.

(A. C. Upton and T. T.

Odell, Jr.)

Barber, A. A.
(and Kenneth Allen)

TITLE

Growth and senescence of antibody-form-

ing cells

High resolution electrophoresis in poly-

acrylamide gel

Separation and characterization of
erythropoietin by vertical flat bed dis-
continuous electrophoresis in poly-

acrylamide gel

Purification of sheep and mouse erythro-
poietin by vertical flat bed discontinuous

electrophoresis in acrylamide gel

Quantitative and qualitative relationships
of an intestinal microflora in specifically

contaminated mice of germfree origin
Cell fractionation in zonal centrifuges

The MAN program: the development of

new basic tools for cell fractionation

Physical approaches to cellular sub-
structure: the MAN program

Research on the liquid centrifuge
Separation systems for the MAN program
The zonal centrifuge

Chromatography systems for the MAN

program

Two new simple zonal centrifuge rotors:
B-XIV and B-XV [Federation Proc. 25,
421 (1966))

The light reaction of photosynthesis

Histological, histochemical, and auto-
radiographic studies of the estrous

cycle in the mouse

Association of phosphorylase activity

with liver glycogen particles separated

by rate-zonal centrifugation [Federation
Proc. 25, 575 (1966)]

PLACE PRESENTED

Symposium on Differentiation and Growth
of Hemoglobin- and Immunoglobulin-
Synthesizing Cells, Gatlinburg, Tenn.
(ORNL Biology Division Research Con-

ference)

1. Stanford University, Stanford, Calif.
2. Fort Detrick, Frederick, Md.

University of Tennessee Medical College,

Memphis

Erythropoietin Conference, New York
Academy of Sciences, New York

Am. Soc. Microbiol., Round-Table, Los
Angeles

Lipid Meeting, ORINS Medical Division,
Oak Ridge, Tenn.

Assoc. State and Territorial Public
Health Laboratory Directors, Atlanta,
Ga.

Scientific Research Society of America,
Oak Ridge, Tenn.

U.S. Army Nuclear Science Seminar, Oak
Ridge, Tenn.

Physics Division Seminar, ORNL, Oak
Ridge, Tenn.

UT-AEC Agricultural Research Labora-
tory, Oak Ridge, Tenn.

Symposium on Modern Applications of
Column Chromatography, University of .
Wisconsin, Madison

Fed. Am. Soc. Exptl. Biol., Atlantic City,
N. J.

University of Tennessee, Knoxville

First Pan American Congress of Anatomy,

Mexico City

Fed. Am. Soc. Exptl. Biol., Atlantic City,
N.J.




SPEAKER
[AND COAUTHOR(S)]

Barmett, W. E.

Barnett, W. E.
(and J. L. Epler)

Bender, M. A
(J. B. Davidson and
M. A. Kastenbaum)

Bender, M. A
(and P. Carolyn Gooch)

Bender, R. S.
(and E. B. Darden, ]Jr.)

Bennett, Michael
(and Gustavo Cudkowicz)

Berg, Claire M.

Bosma, M. J.
(Takashi Makinodan
and H. E. Walburg, Jr.)

Brewen, J. G.

Brewen, J. G.
(Gregorio Olivieri and
J. G. Brewen)

Brewen, J. G.
(and Gregorio Olivieri)

TITLE

The genetic code in Neurospora
Multiple aminoacyl-RNA synthetase

The roles of tRNA in protein synthesis
(three lectures)

Multiple aminoacyl-RNA synthetase sys-
tems [Federation Proc. 25, 520 (1966)]

Multiple aminoacyl-RNA synthetase sys-

tems and the genetic code in Neurospora

Chromosome analysis

Human blood experiments in the Gemini
series [Radiation Res. 27, 489 (1966)]

A facility for proton irradiation of mice at
the Oak Ridge isochronous cyclotron
[Radiation Res. 27, 539 (1966)]

Deficient production of nonerythroid cells
by transplanted marrow of anemic wwY
mice [Federation Proc. 25, 296 (1966)]

Inverted and noninverted transpositions in
the genome of Escherichia coli K-12
[Bacteriol. Proc., pp. 26—27 (1966)]

Replication and genetic exchange in the

genome of Escherichia coli K-12

A comparative study of the immune
potential of germfree and conventional
mice [Federation Proc. 25, 547 (1966)]

Kinetics of induced chromosome

aberrations

Evidence suggestive to the origin of sister

chromatid exchanges

Radiation-induced chromatid aberrations
and complications introduced by stage
sensitivity and mitotic delay (read by
title)

Stage sensitivity and complications intro-

duced by mitotic delay

PLACE PRESENTED

Illinois State University, Normal
University of Georgia, Athens

Nucleic Acids Course, University of

Georgia, Athens
Fed. Am. Soc. Exptl. Biol., Atlantic City,
N. J.

Cold Spring Harbor Symp. Quant. Biol.
XXXI: The Genetic Code, Cold Spring
Harbor, N. Y.

Symposium on Use of Computers in
Analysis of Experimental Data and Con-
trol of Nuclear Facilities, Argonne

National Laboratory, Argonne, Ill.

Radiation Research Society (14th Annual
Meeting), Coronado, Calif.

Radiation Research Society (14th Annual
Meeting), Coronado, Calif.

Fed. Am. Soc. Exptl. Biol., Atlantic City,
N.J.

Am. Soc. Microbiol. (66th Annual Meeting),
Los Angeles

1. Stanford University, Stanford, Calif,
2. University of California, Berkeley
3. University of Washington, Seattle
4. Rockefeller University, New York

1. Fed. Am. Soc. Exptl. Biol., Atlantic
City, N. J.

2. The Institute for Cancer Research,
Philadelphia

ORINS-UT-AEC Radiobotany Institute,
Oak Ridge, Tenn.

Third International Congress of Radia-
tion Research, Cortina d’Ampezzo,
Italy

Third International Congress of Radiation

Research, Cortina d’Ampezzo, Italy

Colloquium on Changes in the Cell Cycle
Affecting Radiosensitivity, Casaccia,

Rome



SPEAKER
[AND COAUTHOR(S)]

Caro, L. G.

Charamella, L. J.
(and Roy Curtiss III)

Chu, E. H. Y.
(and J. E. Trosko)

Clapp, N. K.

Clapp, N. K.
(and A. W. Craig)

Clapp, N. K.
(and E. W. Kienholz)

Cohn, W. E.

Congdon, C. C

Congdon, C. C
(W. D. Gude, C. C
Congdon, and G. E.

Cosgrove)

Congdon, C. C
(and M. G. Hanna, Jr.)

Congdon, C. C

(M. A. Kastenbaum and

D. A. Gardiner)

Cook, Dorothy S.

10

TITLE

The attachment of f1 bacteriophage to
male strains of Escherichia coli
[Bacteriol. Proc., pp. 111-12 (1966)]

F-pili and f-1 phage

Principles of high-resolution auto-

radiography

The pro-lac region of the Escherichia
coli K-12 genome [Bacteriol. Proc.,
p. 27 (1966)]

Inhibition of DNA synthesis by ultraviolet

irradiation in mammalian cells in vitro

Chemical carcinogenesis with nitrosamines

Radiation and chemical carcinogenesis

research

Radiation and radiomimetic chemicals in

biological research

Early liver changes in mice treated with
dialkylnitrosamines [Cancer Res. 7,14
(1966)]

Radioprotection in chick embryos from hens
fed zinc [Radiation Res. 27, 511 (1966)]

Rapid chromatographic analysis of nucleo-

tide material

1. Experimental design studies on sec-

ondary disease in radiation chimeras

2. ORNL Biology Division research

programs

Stem cells and lymphatic tissues

Splenic fibrinoid necrosis in mouse radia-
tion chimeras |Federation Proc. 25,230

(1966)]

Comparison of existing theories on the
function of germinal centers [Exptl.
Hematol. 11, 3 (1966)]

Factors that influence mortality from sec-

ondary disease in radiation chimeras

Ribosomal RNA in growing and non-

growing epithelium

PLACE PRESENTED

Am. Soc. Microbiol. (66th Annual Meet-
ing), Los Angeles

Kansas State University, Manhattan

International Symposium on Electron
Microscopy and Cytochemistry, Leiden,
The Netherlands

Am. Soc. Microbiol. (66th Annual Meet-
ing), Los Angeles

Third Intemational Congress of Radiation

Research, Cortina d’Ampezzo, Italy

U.S. Army Nuclear Science Seminar, Oak
Ridge, Tenn.

Rotary Club, Etowah, Tenn.

Kiwanis Club, Athens, Tenn.

Am. Assoc. Cancer Res., Denver, Colo.

Radiation Research Society (14th Annual
Meeting), Coronado, Calif.

1. Ames Research Center, Moffett Field,
Calif.

2. University of Oslo, Oslo

Interlochen Arts Academy, Interlochen,
Mich.

Conference on the Hemopoietic Stem

Cell, Hinterzarten, Germany

Fed. Am. Soc. Exptl. Biol., Atlantic
City, N.]J.

Conference on Germinal Centers of
Lymphatic Tissues, Bern, Switzerland

Third Intermational Congress of Radiation
Research, Cortina d’Ampezzo, Italy

Developmental Biology Conference for

New England, Storrs, Conn.



SPEAKER
[AND COAUTHOR(S)]

Corbett, J. R.

Cosgrove, G. E.
(M. L. Davis and
E. B. Darden, Jr.)

Cudkowicz, Gustavo

Cudkowicz, Gustavo
(Michael Bennett and

Gustavo Cudkowicz)

Curtiss, Roy, III

Curtiss, Roy, III
(and L. G. Caro)

Darden, E. B., ]Jr.

de Serres, F. ]J.

de Serres, F. J.
(H. V. Malling and
B. B. Webber)

Donnellan, J. E., Jr.
(R. S. Stafford and
R. B. Setlow)

Ehling, U. H.

11

TITLE

Separation of lysosomes by the B-XV
zonal centrifuge rotor [Abstr. of papers,
10th Meeting, Biophys. Soc., 1966,

p. 90]

Separation of rat liver cell components in
the B-XV zonal centrifuge rotor
[Federation Proc. 25, 759 (1966)]

The use of the zonal centrifuge to purify

lysosomes

Late hematologic effects of 14 Mev neu-
trons in mice [Radiation Res. 27, 530
(1966)]

A new class of genes affecting histo-
compatibility of hematopoietic grafts

in irradiated mice

Functional and morphological character-
ization of stem cells: the unipotential

role of ‘‘lymphocytes’’ of mouse marrow

Reanalysis of the steps during bacterial

conjugation in Escherichia coli

Role of donor pili in specific pair forma-
tion and chromosome transfer in
Escherichia coli K-12 [Bacteriol. Proc.,
p. 27 (1966)]

Effect of radiation on biological organisms

The correlation between genetic alteration
and complementation pattern among ni-
trous acid-induced mutants of Neurospora

crassa

Dose-rate dependence of x-ray-induced
nuclear inactivation in heterokaryotic
conidia and forward-mutation in the

ad-3 region of Neurospora crassa

Effects of uv irradiation on Bacillus
megaterium [Abstr. of papers, 10th
Meeting, Biophys. Soc., 1966, p. 112]

Mutation research in mammals

Mutations affecting the skeleton in off-

spring of irradiated male mice

PLACE PRESENTED

Biophysical Society (10th Annual Meet-

ing), Boston

Fed. Am. Soc. Exptl. Biol., Atlantic
City, N. J.

Vanderbilt University, Nashville, Tenn.

Radiation Research Society (14th Annual
Meeting), Coronado, Calif.

Third International Congress of Radiation
Research, Cortina d’Ampezzo, Italy

International Symposium on The Lympho-
cyte in Immunology and Haemopoiesis,
Bristol, England

1. School of Medicine, Western Reserve

University, Cleveland, Ohio
2. Yale University, New Haven, Conn.

Am. Soc. Microbiol. (66th Annual Meet-
ing), Los Angeles

U.S. Army Nuclear Science Seminar, Oak

Ridge, Tenn.

1. Institute of General Microbiology,

University of Bern, Bern, Switzerland

2. University of Sheffield, Sheffield,
England

Third International Congress of Radiation
Research, Cortina d’Ampezzo, Italy

Biophysical Society (10th Annual Meet-
ing), Boston

The Free University, Berlin

Third International Congress of Radiation

Research, Cortina d’Ampezzo, Italy



SPEAKER
[AND COAUTHOR(S)]

Einstein, J. R.

Epler, J. L.

Evans, John
(and Stanfield Rogers)

Finamore, F. ]J.

Fisher, W. D.

Foard, D. E.

Fujimura, R. K.
(and Elliot Volkin)

Gooch, P. Carolyn
(M. A Bender and
P. Carolyn Gooch)

12

TITLE

The combination of isomorphous replace-
ment and anomalous scattering data in

phase determination for protein crystals

A possible method for solving protein

structures
Genetic code in Neurospora

Transfer of genetic information

Protein synthesis

Studies of the nuclear histones of Shope
virus induced rabbit papillomas
[Federation Proc. 25, 478 (1 966)]

Nucleic acid and nucleotide metabolism
in normal and x-irradiated brine shrimp

embryos

Nucleic acid metabolism in normal and x-

irradiated brine shrimp embryos

The applications of zonal centrifugation

to biology

The use of y plantlets in studies of

growth and development

Radiation studies in plant physiology

Inhibitory action of colicine E2 on
bacteriophage R17-infected cells
[Bacteriol. Proc., p. 113 (1966)]

Cytogenetic methods: somatic chromo-
some aberrations in occupationally ir-

radiated humans

PLACE PRESENTED

1. Congress of the International Union of
Crystallography, Moscow (read by
title)

2. The Center for Crystallographic Re-
search, Buffalo, N. Y.

3. Harvard University, Cambridge, Mass.

American Crystallographic Association,

Austin, Tex.
University of Delaware, Newark

Millersville State College, Millersville,
Pa.

National Science Foundation Summer
Institute, Le Moyne College, Memphis,
Tenn.

Fed. Am. Soc. Exptl. Biol., Atlantic
City, N. J.

1. Wittenberg University, Springfield,
Ohio

2. Sam Houston State College,
Huntsville, Tex.

3. Vanderbilt University, Nashville,
Tenn.

4. Tuskegee Institute, Tuskegee
Institute, Ala.

5. Florida State University, Tallahassee
6. University of Georgia, Athens

University of Windsor, Windsor, Ontario, #

Canada

Duke University, Durham, N. C.

ORINS-UT-AEC Radiobotany Institute,
Oak Ridge, Tenn.

U.S. Army Nuclear Science Seminar, Oak
Ridge, Tenn.

Am. Soc. Microbiol. (66th Annual Meet-
ing), Los Angeles

Symposium on Accidental Irradiation at

Place of Work, Nice, France (sponsored

by Euratom)




SPEAKER
[AND COAUTHOR(S)]

Gooch, P. Carolyn
(M. A Bender and
Sohei Kondo)

Gude, W. D.

Haber, A. H.

Haber, A. H.
(and M. L. Randolph)

Hanna, M. G., Jr.
(Takashi Makinodan
and W. D. Fisher)

Hanna, M. G., ]Jr.
(D. C. Swartzendruber
and C. C Congdon)

Harris, W. W.
(E. L. Candler, Jr.,
N. G. Anderson, and
C. T. Rankin, Jr.)

Harrison, A. P., Jr.

Hellman, Alfred
(J. G. Farrelly and
D. H. Martin)

Hellman, Alfred
(J. D. Regan and
J. G. Farrelly)

13

TITLE

Experiments on human somatic chromo-
some aberration production in connection
with the Gemini manned space flight
series (read by title)

Autoradiography

Current research in the Pathology and
Physiology section of the Biology
Division, ORNL

Cellular interpretations of plant

morphogenesis

Radiation effects on germination

Effects of wetting and redrying on
biological and radiological properties

of lettuce seeds

Radiation-induced and endogenous elec-
tron spin resonance signals in lettuce
seeds [Proc. Assoc. So. Agri. Workers,
Inc., 63rd Annual Convention, 1966,

p. 288]

Lymphatic tissue localization of 125

labeled heterologous and isologous
macroglobulins [Exptl. Hematol. 11,
8 (1966)]

Morphologic and autoradiographic studies
of spleen white pulp germinal centers
during an immune reaction [Exptl.
Hematol. 11, 16-17 (1966)]

Zonal centrifugation of tumor tissue
[Cancer Res. 7, 29 (1966)]

Differences in thymine metabolism and in-
corporation by various thymineless
bacteria [Abstr. of papers, 10th Mtg.,
Biophys. Soc., 1966, p. 62]

Some virucidal and cytocidal properties of
dimethyl sulfoxide [Bacteriol. Proe.,
114—15 (1966)]

Aminoacyl-sRNA synthetase systems of a

viral infected cell

PLACE PRESENTED

Third International Congress of Radiation

Research, Cortina d’Ampezzo, Italy

Medical Radioisotope Course, Medical
Division, ORINS, Oak Ridge, Tenn.

U.S. Army Nuclear Science Seminar, Oak

Ridge, Tenn.

Tennessee Technological University,

Cookeville

ORINS-UT-AEC Radiobotany Institute,
Oak Ridge, Tenn.

Third Interational Congress of Radiation

Research, Cortina d’Ampezzo, Italy

Am. Soc. Plant Physiol. (Southern

Section), Jackson, Miss.

Conference on Germinal Centers of

Lymphatic Tissues, Bemn, Switzerland

Conference on Germinal Centers of

Lymphatic Tissues, Bern, Switzerland

Am. Assoc. Cancer Res., Denver, Colo.

Biophysical Society (10th Annual Meet-
ing), Boston

Am. Soc. Microbiol. (66th Annual
Meeting), Los Angeles

Tissue Culture Association, San

Francisco



SPEAKER
[AND COAUTHOR(S)]

Hollaender, Alexander

Holten, D. D.
(and F. T. Kenney)

Jacobson, K. B.

Jacobson, K. B.
(E. H. Grell and
J. B. Murphy)

Jones, R. T.
(Roy Curtiss III, R. T.
Jones, R. C. Allen, and
Paula E. Harris)

Jurand, Artur
(Tuneo Yamada and
D. H. Reese)

Kamrin, Michael

Kelmers, A. D.
(M. P. Stulberg and
G. D. Novelli)

Kenney, F. T.

Kimball, R. F.

Kretchmar, A. L.
(E. Rupp and
C. C Congdon)

14

TITLE

1. Opening Remarks
2. Closing Remarks

Closing Remarks

Developments in biological research

Mechanisms controlling hepatic enzyme
synthesis [Federation Proc. 25, 285
(1966)]

Effect of t~RNA on hemoglobin synthesis

Isozymes of alcohol dehydrogenase of
Drosophila

Alcohol dehydrogenase of Drosophila
melanogaster [Federation Proc. 25,
713 (1966)]

Genetically marked Escherichia coli
strains for studies on intestinal flora
in mice [Bacteriol. Proc., 38 (1966)]

Sequential changes in the pattern of
ribosomes during Wolffian lens

regeneration
Recent physical studies of photosynthesis

Preparation of highly purified phenylal-
anine and leucine transfer ribonucleic
acids [Federation Proc. 25, 520
(1966)]

Hormonal control of liver enzyme synthesis

Hormonal regulation of hepatic enzyme

synthesis

A comparison of mutation induction by x
rays and by triethylene melamine in

Paramecium

Variation of sensitivity to mutation in-
duction during the cell cycle in

Paramecium

Response of radiation chimeras to re-
peated bleeding: reduced erythropoietic

response during secondary syndrome

PLACE PRESENTED

Third International Congress of Radiation
Research, Cortina d’Ampezzo, Italy

Colloquium on Changes in the Cell Cycle
Affecting Radiosensitivity, Casaccia,

Rome
University of Texas, Austin

Fed. Am. Soc. Exptl. Biol., Atlantic City,
N.J.

Cold Spring Harbor Symp. Quant. Biol.
XXXI: The Genetic Code. Cold Spring
Harbor, N.Y.

1. University of North Carolina, Chapel
Hill

2. University of Georgia, Athens
3. Duke University, Durham, N. C.

Fed. Am. Soc. Exptl. Biol., Atlantic
City, N. J.

Am. Soc. Microbiol. (66th Annual Meet-
ing), Los Angeles

Lens Differentiation Conference, Morgan-
town, W. Va.

University of Tennessee, Knoxville

Fed. Am. Soc. Exptl. Biol., Atlantic City,
N.J.

Washington University, St. Louis

University of Maryland Medical School,
Baltimore

Third International Congress of Radiation

Research, Cortina d’Ampezzo, Italy

Colloquium on Changes in the Cell Cycle
Affecting Radiosensitivity, Casaccia,

Rome

Third International Congress of Radiation

Research, Cortina d’Ampezzo, Italy



SPEAKER
[AND COAUTHOR(S)]

Leibo, S. P.
(and Peter Mazur)

Levedahl, B. H.
(and A. A. Barber)

Lindsley, D. L.
(S. A. Toledo F®and
Chloe Camba Musatti)

Lion, M. B.
Luippold, H. E.

Makinodan, Takashi

Mattingly, Ellen

Mazur, Peter
(Walter Fuchtbauer

and Peter Mazur)

McGrath, R. A.

15

TITLE

Density gradient analysis of osmotic
phenomena in bacteriophage T4B
[Abstr. of papers, 10th Meeting,
Biophys. Soc., 1966, p. 65]

Isolation of paramylon from Euglena
gracilis var. bacillarus SML-1 by com-
bined rate and isopycnic zonal centrifu-
gation [Abstr. of papers, 10th Meeting,
Biophys. Soc., 1966, p. 42]

The chromosomal basis of the sterility of
sons of irradiated males in Drosophila

melanogaster

Search for a mechanism to explain the high
uv-sensitivity of 5-bromouracil sub-
stituted DNA

Cytogenetic effects of radiations on Vicia
faba

Evidence for the commitment of cells to

specific antibody synthesis

Growth and aging of the immune capacity

of mice

Diminution of aberration yield by treatment

with actinomycin D (read by title)
1. Educational activities at the Biology
Division
2. Use of radioisotopes in cytology

The relationship of the nucleus and cyto-

plasm in problems of differentiation

Kinetics of the ultraviolet-induced
dimerization of thymine in frozen solu-
tions [Abstr. of papers, 10th Meeting,
Biophys. Soc., 1966, p. 115]

Cellular repair mechanisms

Correction on radiation damage

PLACE PRESENTED

Biophysical Society (10th Annual Meet-

ing), Boston

Biophysical Society (10th Annual Meet-

ing), Boston

Third International Congress of Radiation

Research, Cortina d’Ampezzo, Italy

Third International Congress of Radiation

Research, Cortina d’Ampezzo, Italy

ORINS-UT-AEC Radiobotany Institute,
Oak Ridge, Tenn.

Gordon Research Conference on Cell

Structure and Metabolism, Meriden, N. H.

UT-AEC Agricultural Research Labora-
tory, Oak Ridge, Tenn.

Third International Congress of Radiation

Research, Cortina d’Ampezzo, Italy

ORINS-UT-AEC Radiobotany Institute,
Oak Ridge, Tenn.

1. Wright State Campus of Miami Univer-
sity and Ohio State University, Dayton

2. Vanderbilt University, Nashville,

Tenn.
3. Texas A & M, College Station
4., Oklahoma State University, Stillwater

5. Washburn University of Topeka,
Topeka, Kan.

Biophysical Society (10th Annual Meet-

ing), Boston

1. The Free University, Berlin

2. Centro de Studi Nucleari della
Casaccia, Comitato Nazionale per

1?’Energia Nucleare, Rome

University of Grenoble, Grenoble, France



SPEAKER
[AND COAUTHOR(S)]

McGrath, R. A.

McGrath, R. A.
(and R. W. Williams)

McLeish, John

Morita, Toshiteru
(and R. A. Brown)

Morris, D. M.

Muhammed, Amir

Muhammed, Amir
(and Jane K. Setlow)

Nettesheim, Paul

(and Carol J. Chadwick)

Nettesheim, Paul
(and Takashi
Makinodan)

Novelli, G. D.

16

TITEE

Repair of x-ray damage in E. coli
X-ray damage and repair in bacteria

Evidence for repair in x-irradiated DNA
[Abstr. of papers, 10th Meeting,
Biophys. Soc., 1966, p. 73]

Repair of x-irradiated DNA

Changes in nucleic acid and protein con-
tent during cellular development in the

growing region of the root

Nucleic acids in roots

Quantitative relationships between DNA and
RNA in isolated plant nuclei and nucleoli

Functional ribosomes in antibody-producing
cells [Federation Proc. 25, 369 (1966)]

Response of isologous and homologous
hosts to a transplantable leukemia
[Anat. Record 154, 390 (1966)]

Purification of the photoreactivating

enzyme

Multiplicity reactivation and stimulation
of recombination in T4 complexes ir-
radiated at various uv wavelengths
[Abstr. of papers, 10th Meeting,
Biophys. Soc., 1966, p. 111]

Improved diffusion chamber technique for
studies of antibody response [Federation
Proc. 25, 369 (1966)]

Difference in the jegenerating potential of
immunologically competent spleen cells
of unprimed and primed mice (read by
title)

Mechanisms in the biosynthesis of proteins

(series of 3 lectures)

Protein synthesis by regenerating liver

Studies on tRNA

PLACE PRESENTED

Medical Biological Laboratory RVO-TNO,
Rijswijk, The Netherlands

Yale University School of Medicine, New

Haven, Conn.

Biophysical Society (10th Annual Meet-

ing), Boston

Third International Congress of Radiation

Research, Cortina d’Ampezzo, Italy

University of Tennessee, Knoxville

Medical School of the University of
Virginia, Charlottesville -

Brookhaven National Laboratory, Upton,
N. ¥.

Fed. Am. Soc. Exptl. Biol., Atlantic City,
N.J:

Am. Assoc. Anatomists, San Francisco

The Southwest Center for Advanced
Studies, Dallas

Biophysical Society (10th Annual Meet-

ing), Boston

Fed. Am. Soc. Exptl. Biol., Atlantic -
City, N. J.

Third International Congress of Radiation

Research, Cortina d’ Ampezzo, Italy

Biochemistry Course, University of
Georgia, Athens

The Distinguished Lectureship Series,
The Medical College of Georgia,
Augusta

1. University of California, San Diego

2. Ames Research Center, Moffett Field,
Calif.




SPEAKER
[AND COAUTHOR(S)]

Oakberg, E. F.

Odell, T. T., Jr.

Olivieri, Gregorio
(and J. G. Brewen)

Papaconstantinou, John

Papaconstantinou, John
(Emilia Julku and
Dorothy Schenck)

Pavan, Crodowaldo

Pfuderer, Peter

Popp, R. A.
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TITLE

Effect of irradiation at 10 days of age on
subsequent oocyte numbers and fertility

of female mice

Radiation response of spermatogonia in

man

Maturation of rat megakaryocytes

Evidence suggestive to the origin of

sister chromatid exchanges

Molecular aspects of lens cell

differentiation

Ontogenetic approaches to immunity

The isolation and characterization of

calf lens messenger RNA

Changes in chromosomes induced by

infections in Rhynchosciara

The changes in polytene chromosomes

induced by infections

Chromosomal changes induced by
infections

Gene activity in different tissues of

Rhynchosciara

Configuration studies on E. coli
polysomes [Federation Proc. 25, 781
(1966)]

Effects of prior treatment of recipients
with x rays and allogeneic marrow on
the duration of lag time between infusion
and log phase proliferation of marrow

cells in irradiated mice

Hemoglobin variants in mice

PLACE PRESENTED

Colloquium on Radiation and Aging,

Vienna

1. Third Intemnational Congress of Radi-
ation Research, Cortina d’Ampezzo,
Italy

2. Norsk Hydro’s Institute for Cancer Re-

search, Montebello, Norway
3. Karolinska Institute, Stockholm

UT-AEC Agricultural Research Labora-
tory, Oak Ridge, Tenn.

Colloquium on Changes in the Cell Cycle
Affecting Radiosensitivity, Casaccia,

Rome

1. Wilmer Institute, Johns Hopkins School

of Medicine, Baltimore

2. Embryology Course at Woods Hole
Marine Biological Station, Woods Hole,

Mass.

Developmental Immunology Workshop
No. 2, Gainesville, Fla.

Lens Differentiation Conference, Morgan-
town, W. Va.

1. University of Texas, Austin
2. University of North Carolina, Chapel
Hill

University of Delaware, Newark

University of Indiana, Bloomington

Research Triangle Biology Club, Chapel
Hill, N. C.

Fed. Am. Soc. Exptl. Biol., Atlantic
City, N. ]J.

Third International Congress of Radiation

Research, Cortina d’Ampezzo, Italy

1. Max-Planck Institute for Biochemistry,

Munich, Germany

2. Institute of Genetics, Turin, Italy



SPEAKER
[AND COAUTHOR(S)]

Popp, R. A.

Rahn, R. O.

Randolph, M. L.

Randolph, M. L.
(and A. H. Haber)

Randolph, M. L.
(and M. G. Miller)

Reese, D. H.
(and Tuneo Yamada)

Regan, J. D.

Rogers, Stanfield

Russell, Liane B.

Russell, W. L.

Sassen, A. E.

Sassen, A. E.
(Paul Nettesheim and
D. J. Kroe)
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TITLE

Marrow transplantation in mice

Thymine dimer formation in DNA at 77°K
[Abstr. of papers, 10th Meeting, Bio-
phys. Soc., 1966, p. 83]

Formation, detection, and consequences
of radiation-induced free radicals in

biological material

Characterizations of native and induced
ESR signals in seeds [Abstr. of papers,
10th Meeting, Biophys. Soc., 1966, p.
84]

Endothermic decay of long-lived free
radicals induced in amino acids by

X rays

In vitro studies on Wolffian lens regen-

eration

Alkaline phosphatases in human cell

cultures

The Shope papilloma virus: a passenger

in man and its significance [cancer Res.

7, 60 (1966)]

The mammalian X chromosome

Radiation sensitivity and developmental
stage

Genetic effects of radiation

Recent results in mammalian radiation

genetics

Modifications of serum proteins in x-

irradiated mice

Studies on differences in radiosensitivity
of thymus and spleen [Radiation Res.
27, 506 (1966)]

PLACE PRESENTED

1. Czechoslovak Academy of Sciences,

Prague
2. Institute of Genetics, Turin, Italy

Biophysical Society (10th Annual Meet-
ing), Boston

ORINS-UT-AEC Radiobotany Institute,
Oak Ridge, Tenn.

Biophysical Society (10th Annual Meet-

ing), Boston

Third International Congress of Radiation
Research, Cortina d’Ampezzo, Italy

Lens Differentiation Conference,

Morgantown, W. Va.
1. Florida State University, Tallahassee

2. Florida Atlantic University, Boca
Raton

3. University of Miami, Miami, Fla.

1. Am. Assoc. Cancer Res., Denver,
Colo.

2. Symposium on Malignant Transforma-
tions, University of Chicago, Chicago

1. Longwood College, Farmville, Va.

2. North Carolina State University,
Raleigh

Brookhaven National Laboratory, Upton,
N. Y. “

Conference on the Pediatric Significance
of Peacetime Radioactive Fallout, San
Diego, Calif.

Brookhaven National Laboratory, Upton,
N. Y.

University of Rochester, Rochester, N. Y.

Radiation Research Society (14th Annual
Meeting), Coronado, Calif.




SPEAKER
[AND COAUTHOR(S)]

Serrano, L. J.

Setlow, Jane K.

Setlow, Jane K.
(and R. B. Setlow)

Setlow, R. B.

Setlow, R. B.

Setlow, R. B.
(and W. L. Carrier)

Setlow, R. B.
(W. L. Carrier and
R. W. Williams)

Shugart, L. R.
(and M. P. Stulberg)

Simmons, M. L.

Simmons, M. L.
(and John Franklin)
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TITLE

Controlling variables for a radiobiology
experiment on effects of low level

irradiation

The molecular basis of ultraviolet damage

to DNA and its repair

Reactivation of lethal uv damage in vivo

and in vitro

Reactivation of uv-inactivated DNA by
further uv-irradiation in the presence of

proflavine

Reactivation of uv-inactivated transform-
ing DNA by uv irradiation in the presence
of proflavin [Abstr. of papers, 10th
Meeting, Biophys. Soc., 1966, p. 72]

1. The effects of ultraviolet radiation on
DNA

2. Mechanisms for correcting errors in
DNA

Mechanisms for repair of DNA

Photochemistry and photobiology of
polynucleotides

The recovery of molecular damage to DNA

Repair of DNA

Repair of uv damage in E. coli

The v-gene controls dimer excision in
T4 phage [Abstr. of papers, 10th Meet-
ing, Biophys. Soc., 1966, p. 68]

Three levels of DNA repair in E. coli
[Science 152, 676 (1966)]

Isolation of undermethylated tRNAPhe

from E. coli |Federation Proc. 25, 403
(1966)]

Disease control in laboratory rodents
after lethal and sub-lethal doses of
ionizing x-irradiation

Acute radiation mortality in mice inocu-

lated with pigmented or nonpigmented

Pseudomonas (read by title)

PLACE PRESENTED

U.S. Army Nuclear Science Seminar, Oak

Ridge, Tenn.

University of Massachusetts, Amherst

Medical Biological Laboratory RVO-TNO,
Rijswijk, The Netherlands

Third International Congress of Radiation
Research, Cortina d’Ampezzo, Italy

Biophysical Society (10th Annual Meet-

ing), Boston

University of Minnesota, St. Paul

Western Reserve University, Cleveland

University of Notre Dame, Notre Dame,
Ind.

Third International Congress of Radiation
Research, Cortina d’Ampezzo, Italy

Conference on Regulatory Mechanisms in
Nucleic Acid and Protein Biosynthesis,
Lunteren, The Netherlands

Medical Biological Laboratory RVO-TNO,
Rijswijk, The Netherlands

Biophysical Society (10th Annual Meet-
ing), Boston

103rd Annual Meeting of the National
Academy of Sciences, Washington, D. C.

Fed. Am. Soc. Exptl. Biol., Atlantic
City, N. J.

American Veterinary Medical Association

Conference, Louisville, Ky.

Third International Congress of Radiation

Research, Cortina d’ Ampezzo, Italy




SPEAKER
[AND COAUTHOR(S)]

Smith, L. H.

Smith, L. H.

(and T. W. McKinley, Jr.)

Stapleton, G. E.

Stapleton, G. E.
(and W. D. Fisher)

Steinberg, C. M.

Stulberg, M. P.

Swartzendruber, D. C.

Swenson, P. A.
(and Barbara Hamkalo)

Trosko, J. E.
(Margaret Kasschau,
Lana Covington, and
E. H. Y. Chu)

Tyndall, R. L.

Tyndall, R. L.
(Ernestine Teeter,
J. A. Otten, N. D.
Bowles, and A. C.
Upton)
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TITLE

An in vitro bone marrow system for study-

ing recovery from radiation injury

Erythropoietic capacity of x-irradiated
spleen cells [Radiation Res. 27, 504
(1966)]

Some in vitro factors which affect x-

irradiated bone marrow cells

Types of radiation in biological research

Ribosome pools and macromolecular
synthesis in radiation resistant and

sensitive Escherichia coli
P32 suicide
Macromolecular interactions related to the

first step of protein biosynthesis

Some aspects of the preparation and inter-
action of phenylalanyl-RNA synthetase
and tRNA

The fine structure of lymphatic tissue
germinal centers after injury (read by
title)

B-galactosidase formation in ultraviolet-
irradiated sensitive and resistant strains
of Escherichia coli B [Abstr. of papers,
10th Meeting, Biophys. Soc., 1966, p.
72]

UV-induction of pyrimidine dimers during
different phases of the cell cycle of
mammalian cells [Radiation Res. 27,
535 (1966)]

Viruses — a continuing challenge

Transformation in vitro and solid tumor
formation associated with a murine

leukemia virus

PLACE PRESENTED

Conference on the Recovery of Irradiated
Cells by Nucleic Acids, Herceg-Novi,

Yugoslavia

Radiation Research Society (14th Annual
Meeting), Coronado, Calif.

Third International Congress of Radiation

Research, Cortina d’ Ampezzo, Italy

ORINS-UT-AEC Radiobotany Institute,
Oak Ridge, Tenn.

Third International Congress of Radiation

Research, Cortina d’ Ampezzo, Italy

Vanderbilt University, Nashville, Tenn.

University of Illinois School of Medicine,

Chicago
1. University of Minnesota, St. Paul

2. University of Minnesota, Minneapolis

Third International Congress of Radiation

Research, Cortina d’Ampezzo, Italy

Biophysical Society (10th Annual Meet-

ing), Boston

Radiation Research Society (14th Annual
Meeting), Coronado, Calif.

1. Texas Woman’s University, Denton

2. Jarvis Christian University, Hawkins,
Tex.

3. Bradley University, Peoria, 111,

4. Wright State Campus of Miami Univer-
sity and Ohio State University,
Dayton, Ohio

5. College of Notre Dame of Maryland,

Baltimore

International Congress for Microbiology
(9th Quadrennial), Moscow




SPEAKER
[AND COAUTHOR(S)]

Upton, A. C.

Upton, A. C.
(J. W. Conklin and
W. D. Gude)

Upton, A. C.
(J. W. Conklin and
R. A. Popp)

Uziel, Mayo
(and W. E. Cohn)

von Borstel, R. C.

Walburg, H. E., Jr.

Walburg, H. E., Jr.
(and G. E. Cosgrove)

Wallace, R. A.
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TITLE

Comparative observations on radiation

carcinogenesis in man and animals

Comparative observations on radiation-

induced leukemias in man and mouse

Radiation leukemia

The relationship of experimental studies
on cancer to the clinical problem of
cancer

Polyarteritis in aging RF mice
[Federation Proc. 25, 665 (1966)]

Age differences in susceptibility of mice
to radiation-induced carcinogenesis and

life-shortening

Influence of age at irradiation on suscepti-
bility to radiation-induced life-shorten-
ing in RF mice

Chemical characterization of transfer RNA
[Federation Proc. 25, 784 (1966)]

(read by title)

Action of DNA and RNA polymerases on

fixed cell preparations

Chromosome breakage and dominant

lethality

Irradiation-of-male method of insect

control

Super-suppressors

The theory of radiation-induced dominant

lethality in sperm

The Gnotobiotics Laboratory at Oak
Ridge National Laboratory: effects of

the microbial flora on aging in mice

Aging in irradiated and unirradiated germ-

free mice

Longevity as influenced by irradiation in

germfree mice

Vitellogenesis

PLACE PRESENTED

Fundamental Cancer Research Symposium
(20th Annual), Houston

Battelle Memorial Institute, Pacific
Northwest Laboratories, Richland, Wash.

University of California Medical Center,

San Francisco

M. D. Anderson Hospital and Tumor
Institute, Texas Medical Center,

Houston

Fed. Am. Soc. Exptl. Biol., Atlantic
City, N. ]J.

Third International Congress of Radiation

Research, Cortina d’Ampezzo, Italy

Colloquium on Radiation and Aging,

Vienna

Fed. Am. Soc. Exptl. Biol., Atlantic
City, N. J.

Hebrew University, Jerusalem, Israel

Israel Institute for Biological Research,

Ness-Ziona, Israel

Meiners Entomological Society, St. Louis

1. Yale University, New Haven, Conn.
2. Washington University, St. Louis

3. Weizmann Institute, Rehovoth, Israel
4. Hebrew University, Jerusalem, Israel

Third International Congress of Radiation

Research, Cortina d’Ampezzo, Italy

University of Tennessee, Knoxville

Third International Congress of Radiation

Research, Cortina d’Ampezzo, Italy

Colloquium on Radiation and Aging,

Vienna

Embryology Training Course, Woods
Hole, Mass.




SPEAKER
[AND COAUTHOR(S)]

Wallace, R. A,

Whiting, P. W.
(and Doris J. Bush)

Wust, C. J.

Yamada, Tuneo

Yamada, Tuneo
(Artur Jurand, Tuneo
Yamada, and D. H.
Reese)

Yamada, Tuneo
(D. H. Reese and
Tuneo Yamada)

Zapisek, W. F.
(and John

Papaconstantinou)

Zimmerman, B. K.

Zimmerman, B. K.
(and G. R. Cassani)
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TITLE

Vitellogenesis in vertebrates

Mass production of diapause larvae in
Mormoniella [ASB Bull. 13, 48 (1966)]

Antibody synthesis (two lectures)

Biochemical studies on antibody bio-
synthesis (three lectures)

Studies on polysomes in rat spleen during
the immune response [Federation Proc.
25, 369 (1966)]

Cellular and subcellular events in

Wolffian lens regeneration

Sequential changes in the pattern of
ribosomes during Wolffian lens

regeneration

In vitro studies on Wolffian lens

regeneration

Ribosomal breakdown in lens cell

differentiation

The structure of copolymers of deoxy-
adenylate and deoxythymidylate
synthesized by M. lysodeikticus DNA
polymerase

Studies on the DNA polymerase from

Micrococcus lysodeikticus

The structure of copolymers of deoxy-
adenylate and deoxythymidylate
synthesized by M. lysodeikticus DNA
polymerase [Abstr. of papers, 10th
Meeting, Biophys. Soc., 1966, p. 18]

PLACE PRESENTED

University of Pennsylvania Medical
School, Philadelphia

Assoc. SE Biol., Raleigh, N. C.

Auburn University, Auburn, Ala.

Stetson University, Deland, Fla.

Fed. Am. Soc. Exptl. Biol., Atlantic
City, N. J.

Max-Planck Institut fir Meeresbiologie,
Wilhelmshaven, Germany

Lens Differentiation Conference, Morgan-

town, W. Va.

Lens Differentiation Conference, Morgan-
town, W. Va.

Lens Differentiation Conference, Morgan-
town, W. Va.

Stanford University, Stanford, Calif.

Lawrence Radiation Laboratory,

Livermore, Calif.

Biophysical Society (10th Annual Meet-
ing), Boston

VISITING LECTURERS

During the period February 1, 1966 — July 31, 1966, 52 lectures were given on the Biology Division
Seminar Program by guest speakers from scientific institutions and universities in this country and abroad.
Visiting lecturers from foreign countries included scientists from Argentina, Brazil, Czechoslovakia,
England, Germany, and Israel.



SPEAKER

John R. Baylis, ]Jr.

Werner Bode

George B. Brown

Harris Busch

A. B. Caimie

Donald R. Chadwick

John Clark

John Costlow

J. E. Cummins

James W. Drysdale

James D. Ebert

H. Feldman

J. R. S. Fincham

George Gassner

N. Gengozian

C. W. Gilbert

Ray Gilden

Edward Glassman

Albert Grossman

Richard C. Hard
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AFFILIATION

Department of Biological Sciences, Florida

State University, Tallahassee

Department of Physics, Kansas State Univer-
sity, Manhattan

Sloan-Kettering Institute, Rye, N. Y.

Department of Pharmacology, Baylor Univer-
sity, Houston

Radiobiology Laboratory, University of

California Medical Center, San Francisco

Department of Health, Education, and Welfare,
Washington, D. C.

Department of Biology, Massachusetts Insti-

tute of Technology, Cambridge

Marine Biological Laboratory, Duke Univer-
sity, Beaufort, N. C.

McArdle Laboratory for Cancer Research,

University of Wisconsin, Madison

Massachusetts Institute of Technology,

Cambridge

Department of Embryology, Carnegie Institu-

tion of Washington, Baltimore

University of Koln, Koln, Germany

John Innes Institute, Bayfordbury,
Hertfordshire, England

Department of Zoology, University of Texas,

Austin

Oak Ridge Associated Universities, Oak
Ridge, Tenn.

Christie Hospital and Holt Radium Institute,
Manchester, England

Flow Laboratories, Bethesda, Md.

University of North Carolina, Chapel Hill

New York University School of Medicine,
New York

Department of Pathology, University of
Chicago, Chicago

SUBJECT

Mutation segregation studies in Neurospora

and their implications

Lysis inhibition

Oncogenic purines

45S RNA and the nucleolus

Cell proliferation in the small intestine of
the rat

The results of the nationwide x-ray ex-

posure study

Solvation of macromolecules

The development of endocrine mechanisms

in larval crab

The role of newly synthesized protein in
mitosis and in nuclear DNA replication
and transcription during the cell cycle

of Physarum

Control mechanisms in the synthesis and

turnover of liver ferritin

Biochemistry and physiology of the develop-

ing heart

Cellular differentiation and viral suscepti-
bility

Structure and function of transfer RNA’s

Genetic instability in antirrhinum

Ultrastructure of primary spermatocytes
during prophase I in the scorpionfly,
Panorpa nuptialis (Mecoptera)

Immunologic studies on the marmoset

Some applications of computer calculations

to chromosome and cell research
Adenovirus tumor antigens
RNA metabolism in the brain during learn-
ing
Regulation of tyrosine amino-transferase

induction and subsequent inactivation

Chimeric mice with donor liver cells



SPEAKER

Fred Hartman

E. A. D. Holmberg

F. Judge

I. Kawakami
Edouard Kellenberger
L. G. Lajtha

R. D. Lange

Francisco J. S. Lara

Alena Lengerova

Elizabeth Leuchars
Mario Luzzati
M. Masters and

W. Donachie

Lee Moore

Gisela Mosig

Michio Oishi

Crellin Pauling

Josip PlusCed
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AFFILIATION

University of Illinois, Urbana

Instituto de Investigaciones Hematologicas,
Academia Nacional de Medicina de Buenos
Aires, Buenos Aires

Institute of Laboratory Animal Resources,
National Academy of Sciences, Washington,
B Cs

Department of Zoology, University of
Michigan, Ann Arbor

Department of Physics, Kansas State Univer-
sity, Manhattan

Christie Hospital and Holt Radium Institute,

Paterson Laboratories, Manchester, England

The University of Tennessee, Memorial Re-
search Center, Knoxville

University of Sao Paulo, Sao Paulo, Brazil

Institute of Experimental Biology and
Genetics, Czechoslovak Academy of
Sciences, Prague

Chester Beatty Research Institute,
London

Department of Molecular Biophysics,
Yale University, New Haven, Conn.

Medical Research Council, Hammer-

smith Hospital

Department of Physiology, Duke
University Medical Center, Durham,
N.C.

Department of Molecular Biology,
Vanderbilt University, Nashville,

Tenn.

Princeton University, Department of

Botany, Princeton, N. J.

Hansen Laboratories of Physics, Stanford
University, Stanford, Calif.

University of Chicago, Chicago

SUBJECT

Evidence on the structure of ribonuclease
obtained through the use of bifunctional

protein reagents

P32.induced leukemia and ‘‘human’’

lymphomas transplanted into the mouse

P32.induced sterility in the mouse

Proposed federal legislation restricting use

of animals in biomedical research

Heterologous proteins as evocators in pri-

mary induction in amphibians 4

Further studies on the morphopoiesis of
the head of phage T4

Clone size distribution in the study of

growth in vitro

Use of silicone rubber membrane en-
closures and erythropoietin antisera in

studies of erythropoiesis

Characterization of nucleic acids from

Rhynchosciara salivary glands

Thymus and immunological self-recognition

Studies on cells of thymic origin in radia-

tion chimeras

Specific inhibition of genetic recombination
in Saccharomyces cerevisiae

Enzyme synthesis in synchronized bacteria -

Anion permeability in frog skeletal muscle

Comparison of map distances with physics
distances along the DNA molecule of
phage T4

Location of genetic loci for ribosomal
transfer RNA on the B. subtilis chromo-

some

DNA repair and thymineless death

Biosynthesis of porphyrins




SPEAKER

John K. Raison

June Rothman

John Scaife

Leonard T. Skeggs

David T. Suzuki

Milton W. Taylor

C. A. Thomas

D. Brynmor Thomas

Jacob Wahrman

Amold Wishnia
Philip Woods

Gerhard Zbinden
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AFFILIATION

U.S. Department of Agriculture, New Orleans

The Rockefeller Institute, New York

Department of Bacteriology and Immunology,
Harvard Medical School, Boston

Veterans Administration Hospital, Cleveland

Department of Zoology, University of British

Columbia, Vancouver, Canada

Department of Molecular and Cell Biology,

University of California, Irving

Department of Biophysics, Johns Hopkins

University, Baltimore

University of Birmingham, Birmingham,

England (currently Biology Div.)

Hebrew University of Jerusalem, Jerusalem,

Israel
Dartmouth Medical School, Hanover, N. H.
University of Delaware, Newark

Hoffmann-La Roche, Inc., Nutley, N. J.

SUBJECT

Protein synthesis and the possible utiliza-
tion of phytate as a source of ATP in

developing wheat endosperm
Diploidy in single-stranded DNA phage F1

F-prime formation in E. coli K12

Multiple analysis

Negative interference in Drosophila

Genetic localization of tryptophan trans-
ducing phage

The basic forms of the viral DNA molecule

Fetal hematopoiesis

The transplantation potential of hepatic

hemocytoblasts

Whole-arm chromosome rearrangements in

populations
Hydrophobic interactions in proteins
Autoradiography of transfer RNA

Drug toxicity, dilemma and challenge

SPEAKERS AT PROFESSIONAL MEETINGS, FALL-WINTER 1966

International Conference on Cryobiology, Sapporo, Japan — Peter Mazur

Seventeenth Annual Meeting of the American Institute of Biological Sciences, College Park, Md. — J. R.
Corbett, G. E. Cosgrove, D. E. Foard (coauthor, A. H. Haber), and A. H. Haber

Electron Microscopy Society of America, San Francisco — W. W. Harris (coauthors, Frances L. Ball, Helen
Coates, G. B. Cline, N. G. Anderson, and R. M. Chanock)

XX International Congress of Ophthalmology, Munich, Germany — John Papaconstantinou

XI International Congress of Hematology, Sydney — T. T. Odell, Jr. (coauthor, C. W. Jackson)

Eleventh Biennial Congress of the Interational Society of Blood Transfusion, Sydney — Peter Mazur and
Joan Wright Goodman (coauthor, H. B. Wheeler)

International Symposium on Atherosclerosis and the Reticuloendothelial System, Como, Italy — E. H.
Perkins (coauthors, Paul Nettesheim, Toshiteru Morita, and H. E. Walburg, Jr.)

Genetics Society of America, Chicago — D. E. Axelrod (coauthor, H. I. Adler), Roy Curtiss III (coauthor,
L. J. Charamella), U. H. Ehling, Crodowaldo Pavan (coauthor, A. L. P. Perondini), P. A. Roberts
(coauthors, R. F. Kimball and Crodowaldo Pavan), Liane B. Russell (coauthor, Clyde S. Montgomery),
L. C. G. Simoes (coauthor, Crodowaldo Pavan), R. H. Smith (coauthor, Anna R. Whiting), and Gladys
S. Van Pelt
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Second International Biophysics Congress, Vienna — N. G. Anderson, L. G. Caro, Dorothy S. Cook, J. S.
Cook, J. E. Donnellan (coauthor, R. S. Stafford), J. W. Longworth (coauthor, R. O. Rahn), John Papa-
constantinou (coauthors, Emilia Julku and Dorothy M. Schenck), R. O. Rahn (coauthor, J. W. Long-
worth), and B. K. Zimmerman

Conference on Morphological and Biochemical Aspects of Cytodifferentiation, Zurich, Switzerland —
Tuneo Yamada

152nd National Meeting of the American Chemical Society, New York — J. X. Khym

Seventeenth Annual Meeting of the Animal Care Panel, Chicago — J. O. Brick (coauthors, L. J. Serrano
and N. L. Ensor), E. B. Darden, Jr. (coauthors, L. J. Serrano and L. W. Harris, Jr.), D. M. Robie
(coauthors, M. L. Simmons and L. J. Serrano), and L. J. Serrano (coauthor, Carlene Amsbury)

Symposium on Gastrointestinal Radiation Injury, Richland, Wash. — G. E. Cosgrove (coauthors, H. E.
Walburg, Jr., and A. C. Upton)

Second International Symposium on Cellular Chemistry, Otsu, Japan — F. J. Finamore

Sixth Annual Meeting of the American Society for Cell Biology, Houston — A. P. Harrison, Jr., R. F. 4
Kimball, Ellen Mattingly, A. W. Prestayko (coauthor, W. D. Fisher), and G. L. Whitson (coauthor, J.
G. Green)

Symposium on Enzymatic Aspects of Metabolic Regulation, Mexico City, Mex. — F. T. Kenney

1966 Autumn Meeting of the National Academy of Sciences, Durham, N.C. — H. I. Adler (coauthors, W. D.
Fisher and G. E. Stapleton), W. E. Bamett (coauthor, D. H. Brown), R. F. Kimball, Takashi Makinodan
(coauthors, Paul Nettesheim, Toshiteru Morita, and Carol J. Chadwick), W. L. Russell (coauthor,
Elizabeth M. Kelly), C. M. Steinberg (coauthor, R. C. von Borstel), and R. C. von Borstel (coauthors,
P. D. Panum and C. M. Steinberg)

Foreign Travel

Members of the Biology Division visited laboratories and other scientific institutions, presented
papers at professional society meetings, and gave invited seminars in 20 foreign countries during the

February—July 1966 reporting period. Countries visited were: .
Europe — Austria Italy Asia — Israel
Belgium The Netherlands The Americas — Brazil
Czechoslovakia Norway Canada
Denmark Russia Mexico
England Scotland
France Sweden
Germany Switzerland
Greece Yugoslavia

Twenty-two Division members attended the Third International Congress of Radiation Research held
at Cortina d’Ampezzo, Italy, June 26—July 2. Alexander Hollaender, who is president of the International
Association of Radiation Research, was instrumental in much of the planning and organization of this




27

congress. R. B. Setlow served as chairman of one of the special symposia held at the meeting. Division
investigators who traveled to Italy from Oak Ridge and presented papers at the congress were:

H. I. Adler Alexander Hollaender R. B. Setlow

J. G. Brewen R. F. Kimball L. H. Smith

C. C Congdon R. A. McGrath G. E. Stapleton
F. J. de Serres E. F. Oakberg A. C. Upton

U. H. Ehling R. A. Popp R. C. von Borstel
A. H. Haber M. L. Randolph H. E. Walburg, Jr.

Jane K. Setlow

E. H. Y. Chu and D. L. Lindsley, presently on leave from the Division, also spoke at Cortina. Diana
M. Popp attended the meeting. Additional papers by J. G. Brewen, P. Carolyn Gooch, Ellen Mattingly,
Paul Nettesheim, and M. L. Simmons were read by title.

Former Division members who presented papers concerning work done during their stay at the Bi-
ology Division were Gustavo Cudkowicz, M. B. Lion, and D. C. Swartzendruber (by title).

Most of the investigators who were at Cortina attended other meetings or visited scientific insti-
tutions during their stay abroad. Before the Radiation Research congress, E. F. Oakberg, A. C. Upton,
and H. E. Walburg, Jr., presented papers at the Colloquium on Radiation and Aging, held in conjunction
with the International Congress of Gerontology, at Semmering (Vienna), Austria, June 23-24. R. A. Popp
also attended.

After Cortina, J. G. Brewen, Alexander Hollaender, and R. F. Kimball spoke at the Colloquium on
Changes in the Cell Cycle Affecting Radiosensitivity at Casaccia (Rome), July 7—8. Dr. Kimball also
served as moderator of a session on mutation. Gregorio Olivieri, a recent Biology Division investigator
from abroad, presented a paper (coauthored by J. G. Brewen) at the Colloquium. R. A. McGrath and
E. F. Oakberg attended.

Titles of papers given at the above-mentioned meetings by the investigators listed (and coauthors
when applicable) will be found under Lectures (see Contents).

Before going to Cortina, H. I. Adler presented a seminar on ‘‘Repair of damage to the cell division
mechanism in bacteria’ at the Chester Beatty Research Institute in London, and another on ‘“‘Genetic
control of cell division and recovery from radiation damage’’ at the University of Frankfurt, Frankfurt,
Germany.

C. C. Congdon attended the Conference on the Hemopoietic Stem Cell at Hinterzarten, Germany,
June 19-21, and presented a paper entitled ‘‘Stem cells and lymphatic tissues.”” Then he went to Bern,
Switzerland, June 22—24, where he spoke on ‘‘Comparison of existing theories on the function of germinal
centers’’ at the Conference on Germinal Centers of Lymphatic Tissues.

While abroad, F. J. de Serres consulted with colleagues in Bern, Switzerland; Pisa, Italy; and Shef-
field, England. He spoke on ‘‘The correlation between genetic alteration and complementation pattern
among nitrous acid-induced mutants of Neurospora crassa’’ at the Institute of General Microbiology,
Bern, and at the University of Sheffield.

U. H. Ehling visited institutions in Frankfurt and Berlin, Germany, during July and gave an invited
lecture on ‘“Mutation research in mammals’’ at the Free University, Berlin.

Before and after the meetings at Cortina and Casaccia, Alexander Hollaender visited laboratories
in Italy at Milan, Pavia, Parma, Turin, Padua, and Rome; and in Greece at Athens. While in Athens,
Dr. Hollaender and Division members D. L. Lindsley, R. C. von Borstel, and E. F. Oakberg met with
members of the organizing committee of a symposium on Genetic Polymorphism to be held in Athens,
in cooperation with the Biology Division, in May 1968. The committee members to date are Drs. C.
Krimbas, S. Georgopoulos, Ph. Fessas, and C. Christodoulou. A tentative program was drafted. Further
details on the program, plans, committee, and sponsors will appear in future semiannuals.

R. F. Kimball visited laboratories in Rome and Naples for discussions with fellow scientists on

problems of mutual interest.
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In June, R. A. McGrath gave four invited seminars in four countries. He spoke on ‘‘Cellular repair
mechanisms’’ at the Free University, Berlin, and at the Centro de Studi Nucleari della Casaccia, Comitato
Nazionale per I’Energia Nucleare, Rome; on ‘‘Correction on radiation damage’’ at the University of
Grenoble, Grenoble, France; and on ‘‘Repair of x-ray damage in E. coli’’ at the Medical-Biological Lab-
oratory RVO-TNO, Rijswijk, The Netherlands.

During visits to Scandinavian laboratories in Norway, Sweden, and Denmark in June, E. F. Oakberg
gave invited seminars entitled ‘‘Radiation response of spermatogonia in man’’ at the Norsk Hydro’s
Institute for Cancer Research, Montebello, Norway, and at the Karolinska Institute, Stockholm.

Before the meetings at Semmering and Cortina, R. A. Popp gave invited lectures in Czechoslovakia
and Germany. At the Czechoslovakian Academy of Sciences in Prague he gave a seminar on ‘‘Marrow
transplantation in mice,’’ and at the Max-Planck Institute for Biochemistry in Munich he spoke on ‘‘Hemo-
globin variants in mice.”” After Cortina he presented both of the seminars at the Institute of Genetics
in Turin, Italy.

In July M. L. Randolph visited the International Bureau of Weights and Measures in Sévres, France,
where he discussed radiation dosimetry standards with fellow scientists. He then visited the University
of Liege, Liege, Belgium, before returning to Oak Ridge.

Jane K. Setlow attended the Conference on Regulatory Mechanisms in Nucleic Acid and Protein
Biosynthesis in Lunteren, The Netherlands, June 5-10. During the time between that meeting and the
International Congress of Radiation Research at Cortina, she visited several laboratories in The Nether-
lands and Belgium and gave a seminar ‘‘Reactivation of lethal uv damage in vivo and in vitro’’ at the
Medical-Biological Laboratory RVO-TNO, Rijswijk, The Netherlands.

R. B. Setlow presented a paper entitled ‘‘Repair of DNA’’ at the Conference on Regulatory Mech-
anisms in Nucleic Acid and Protein Biosynthesis, Lunteren, The Netherlands. After visits to labora-
tories in Delft, Rijswijk (where he lectured on ‘‘Repair of uv damage in E. coli’’ at the Medical-Biolog-
ical Laboratory RVO-TNO), and Utrecht, The Netherlands, and in Brussels, Dr. Setlow returned to the
United States to attend the Gordon Research Conference on Nucleic Acids of which he was co-chairman.
He then returned to Europe to speak at Cortina.

L. H. Smith attended the Conference on the Recovery of Irradiated Cells by Nucleic Acids at Herceg-
Novi, Yugoslavia, June 23—24, and presented a paper entitled ‘‘An in vitro bone marrow system for
studying recovery from radiation injury.’’

G. E. Stapleton visited institutions in England and The Netherlands before returning to the Lab-
oratory on July 15.

Following the congress at Cortina, R. C. von Borstel visited biological institutes in Greece and
Israel to discuss problems of mutual interest with investigators of those countries. In the latter country,
he gave seminars on ‘‘Super-suppressors’’ and ‘‘Action of DNA and RNA polymerase on fixed cell prep-
arations’’ at Hebrew University, Jerusalem; on ‘‘Super-suppressors’’ at the Weizmann Institute, Rehovoth;
and on ‘““Chromosome breakage and dominant lethality’’ at the Israel Institute for Biological Research,
Ness-Ziona.

H. E. Walburg, Jr., visited the Czechoslovakian Academy of Sciences, Prague, before attending
the conferences in Semmering and Cortina.

M. A Bender was in Rio de Janeiro and Guarapari, Brazil, June 2-10, as an advisor to the High
Radiation Background Project being carried out by the Institute of Biophysics of the University of
Brazil.

Iracema M. Baccarini, a visiting investigator from Brazil during 1965, presented a paper coauthored
by A. C. Upton and T. T. Odell, Jr., at the First Pan American Congress of Anatomy in Mexico City,
Mexico, July 23—28. The paper was entitled ‘“Histological, histochemical, and autoradiographic studies
of the estrous cycle in the mouse.’” Dr. Baccarini is presently at the Department of Pathology, Uni-
versity of Chicago Medical School, Chicago, Illinois.

Before beginning an eight-month leave of absence from the Biology Division, L. G. Caro visited
the Institut de Biologie Physico-Chimique in Paris, May 27—28; spoke on ‘‘Principles of high-resolution
autoradiography’’ at the International Symposium on Electron Microscopy and Cytochemistry, Leiden,

f
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The Netherlands, May 30—June 4; and attended the Conference on Regulatory Mechanisms in Nucleic
Acid and Protein Synthesis in Lunteren, The Netherlands, June 5-10.

W. E. Cohn, Secretary of the Combined Commission on Biological Nomenclature of the International
Union of Pure and Applied Chemistry and the International Union of Biochemistry, attended a meeting
of the commission in Gothenburg, Sweden, July 4—6. He then visited laboratories of the National In-
stitute of Public Health, Oslo, and gave a seminar on ‘‘Rapid chromatographic analysis of nucleotide
material’’ at the University of Oslo.

F. J. Finamore went to Windsor, Ontario, Canada, March 31—April 2, to confer with colleagues at
the University of Windsor and to present a seminar entitled ‘‘Nucleic acid metabolism in normal and
x-irradiated brine shrimp embryos.”’

P. Carolyn Gooch presented an invited paper, ‘“‘Cytogenetic methods: Somatic chromosome aber-
rations in occupationally irradiated humans,’’ of which she was coauthor with M. A Bender, at the
EURATOM-sponsored Symposium on Accidental Irradiation at Place of Work, held in Nice, France,
April 26-29.

M. G. Hanna, Jr., presented two papers at the Conference on Germinal Centers of Lymphatic Tissues,
Bern, Switzerland. One, coauthored by Takashi Makinodan and W. D. Fisher, was entitled ‘‘Lymphatic
tissue localization of 125I-labeled heterologous and isologous macroglobulins”; the other, ““Morphologic
and autoradiographic studies of spleen white pulp germinal centers during an immune reaction,’”” was
coauthored by D. C. Swartzendruber and C. C Congdon. He also attended the Conference on the Hemo-
poietic Stem Cell, Hinterzarten, Germany, June 19-21.

J. L. Liverman attended the Symposium on the Molecular Biology of Viruses, June 27-30, in Ed-
monton, Alberta, Canada.

In February, H. V. Malling visited laboratories in England, Sweden, and Denmark for consultations
and discussions with fellow-scientists on various aspects of his work.

A paper, ‘‘Transformation in vitro and solid tumor formation associated with a murine leukemia
virus,”” by R. L. Tyndall, Ernestine Teeter, J. A. Otten, N. D. Bowles, and A. C. Upton, was presented
by Dr. Tyndall at the International Congress for Microbiology held in Moscow, July 24-30. After the
congress, Dr. Tyndall visited laboratories in London and Manchester, England; Glasgow, Scotland; and
Paris to confer with European microbiologists working in his field of interest.

Tuneo Yamada spent the last week in June at the University of Edinburgh (Scotland) as a nonresident
fellow and discussed investigations being carried out there. In July, he attended the meeting of the
British Society of Developmental Biology, Aberdeen, Scotland, and then went to Wilhelmshaven, West
Germany, where he discussed embryonic induction and gave a seminar on ‘‘Cellular and subcellular
events in Wolffian lens regeneration’’ at the Max-Planck Institut fiir Meeresbiologie.

Honors and Appointments

Alexander Hollaender and R. F. Kimball were honored at the Third International Congress of Radi-
ation Research that convened at Cortina d’Ampezzo, Italy, June 26—July 2.

Dr. Hollaender, whose term as President of the International Association of Radiation Research
ended at this Congress, was appointed Honorary President of the organization. Dr. Kimball was elected
Secretary-Treasurer. (See Foreign Travel, p. 26, for other details of this meeting.)
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Meetings and Conferences

TENTATIVE PROGRAM: TWENTIETH ANNUAL BIOLOGY RESEARCH CONFERENCE (1967)

The 1967 Research Conference, sponsored by the ORNL Biology Division, will be held April 10—-13
at the Riverside Motor Lodge in Gatlinburg, Tennessee. The organizing committee, R. F. Kimball (chair-
man), Roy Curtiss III, C. M. Steinberg, Elliot Volkin, and R. C. von Borstel, has announced the following
program:

SYMPOSIUM ON CHROMOSOME MECHANICS AT THE MOLECULAR LEVEL

Monday, April 10

Morning

Chairman: Enrico G. Calef, Laboratorio Internazionale di Genetica e Biofisica, Naples, Italy

Circular Genetic Maps — F. W. Stahl, Institute of Molecular Biology, University of Oregon, Eugene,
Oregon

Molecular Aspects of Ring Structures — C. A. Thomas, Jr., The Thomas C. Jenkins Department of
Biophysics, The Johns Hopkins University, Baltimore, Maryland

Afternoon

Chairman: Karl G. Lark, Department of Physics, Kansas State University, Manhattan, Kansas

Replication of RNA — Sol Spiegelman, Department of Microbiology, University of Illinois, Urbana,
Illinois

Replication of the Bacterial Chromosomes — John Cairns, Cold Spring Harbor Laboratory of Quanti-
tative Biology, Cold Spring Harbor, New York

Tuesday, April 11

Morning

Chairman: R. L. Sinsheimer, Division of Biology, California Institute of Technology, Pasadena, California

Regulation of Replication Studies in Bacterial Episomes — Francois Cuzin, Commissariat a I’Energie
Atomique, Service de Biochimie, Gif-sur-Yvette, France, and Francois Jacob, Institut Pasteur, Paris,
France

Replication and Recombination in Eukaryotes — Kwen-Sheng Chiang, Department of Biology, Princeton
University, Princeton, New Jersey

Afternoon

(Free)
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Wednesday, April 12

Morning

Chairman: A. H. Sturtevant, Kerckhoff Biological Laboratories, California Institute of Technology,
Pasadena, California

Pairing at the Molecular Level — Matthew Meselson, Biological Laboratories, Harvard University,
Cambridge, Massachusetts

Homologous and Nonhomologous Recognition Between Chromosomes in the Female of Drosophila
Melanogaster — Rhoda F. Grell, Biology Division, Oak Ridge National Laboratory, Oak Ridge, Tennessee

Afternoon

Chairman: Julian Gross, Microbial Genetics Research Unit, Hammersmith Hospital, London, England

Genetic Recombination in Phage — A. H. Doermann, Department of Biology, University of Washington,
Seattle, Washington

A Genetic Analysis of Recombination Proficiency — A. J. Clark, Department of Molecular Biology,
University of California, Berkeley, California

Reactions Occurring at Termini in DNA — Jerard Hurwitz, Department of Molecular Biology, Albert
Einstein College of Medicine, Bronx, New York

Thursday, April 13

Morning

Chairman: A. D. Hershey, Genetics Research Unit, Carnegie Institution of Washington, Cold Spring
Harbor, New York

Molecular Mechanisms of Recombination — Jun-Ichi Tomizawa, Department of Chemistry, National
Institute of Health, Shinagawa-ku, Tokyo, Japan

Perspectives — R. D. Hotchkiss, Rockefeller University, New York, New York

PROCEEDINGS OF NINETEENTH ANNUAL BIOLOGY RESEARCH CONFERENCE (1966)
The Proceedings of the Nineteenth Annual Biology Research Conference, Differentiation and Growth

of Hemoglobin- and Immunoglobulin-Synthesizing Cells, held April 4-7, 1966, in Gatlinburg, Tennessee,
were published as a June supplement to the Journal of Cellular Physiology.

ANNUAL INFORMATION MEETING SCHEDULED

The Oak Ridge National Laboratory Advisory Committee for Biology will make its annual visit to the
Division December 7, 8, and 9. The committee is composed of C. E. Carter, Western Reserve University
Medical School; Rollin D. Hotchkiss, Rockefeller University; Henry S. Kaplan, Stanford University Medi-
cal School; Herschel Roman, University of Washington; Earl R. Stadtman, National Heart Institute; and
Curt Stern, University of California.
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During this visit, Division investigators will summarize their work for the visitors at a conference in
the Division, and the committee members will visit individual laboratories and participate in informal
discussions.

BIOMEDICAL DIRECTORS MEETINGS

R. F. Kimball and D. G. Doherty attended meetings of the Biomedical Program Directors of the United
States Atomic Energy Commission. Dr. Kimball attended the meeting held at Berkeley, California,
February 7—8, and Dr. Doherty attended the meeting held at Idaho Falls, Idaho, May 23—24.

These meetings are held three times each year to review research in the various biomedical programs
at Commission laboratories.

BONE MARROW CONFERENCES

April 1966 Conference. — The most recent of the series of regular bone marrow transplantation and
chemical radiation protection meetings was held on April 12 at Atlantic City, New Jersey, in conjunction
with the meetings of the Federation of American Societies for Experimental Biology. George W. Santos,
The Johns Hopkins School of Medicine, served as chairman, and the abstracts of the meeting were pub-
lished in Experimental Hematology No. 10.

June 1966 Conference. — Hans Cottier of the University of Bemn was chairman of a conference com-
mittee that arranged the program of the International Conference on Germinal Centers of Lymphatic Tis-
sues held in Bern, Switzerland, June 22—24. Included among the more than 53 papers presented under
16 major session topics were three by Division members. These were ‘“‘Comparison of existing theories
on the function of germinal centers’ by C. C Congdon and M. G. Hanna, Jr.; ‘“‘Lymphatic tissue localiza-
tion of !2%I-labeled heterologous and isologous macroglobulins’’ by M. G. Hanna, Jr., Takashi Makinodan,
and W. D. Fisher; and ‘“Morphologic and autoradiographic studies of spleen white pulp germinal centers
during an immune reaction’” by M. G. Hanna, Jr., D. C. Swartzendruber, and C. C Congdon. Abstracts of
many of the papers presented are being printed in Experimental Hematology No. 11, and the full texts of
all the papers, with summaries of the discussions, will be published.

Future Meetings Scheduled. — The next in the series of regular bone marrow conferences is planned
for December 2—3, 1966, at the University of Michigan, Ann Arbor. Byron S. Berlin, School of Public
Health, is coordinator of the groups at Ann Arbor that will sponsor the conference.

An evening session for the bone marrow conference group will be arranged for April 17, 1967, at the
time of the Federation of American Societies for Experimental Biology meetings in Chicago.

The year 1967 marks the tenth anniversary of the bone marrow conferences and plans are under way
to organize a ten-year summary of achievements in this field. The tenth-year conference will be held
in Oak Ridge during November or December 1967. Further announcements about the tenth-year winter
meeting in Oak Ridge will appear in future issues of Experimental Hematology.

Experimental Hematology. — In addition to the abstracts of the April 1966 conference, an invited
paper, ‘‘Effects of vinblastine on megakaryocytes and platelets of rats,’”” by T. T. Odell, Jr., Marianne
Jefferson, C. W. Jackson, and Rebecca S. Reiter, was published in Experimental Hematology No. 10.

Contributed papers by W. H. McArthur and by D. B. Thomas and C. C Congdon are included in Experi-
mental Hematology No. 11.

THIRD NEUROSPORA CONFERENCE

Approximately 125 representatives from the United States and abroad met in Oak Ridge May 12—14
to attend the Third Neurospora Conference. The meeting was cosponsored by the Biology Division, the
National Science Foundation, and the University of Michigan (Ann Arbor).

Division participants were W. E. Barnett, F. J. de Serres, B. J. Kilbey, H. V. Malling, C. E. Terny,
and B. B. Webber. Topics of current interest in five major areas were discussed in separate sessions.
Presentations were short and informal, with emphasis on general discussion.

Dr. de Serres presented opening remarks at the first session, and Alexander Hollaender gave the
welcoming address.
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Educational Activities

STUDENT TRAINEE PROGRAM

During this period, 43 undergraduate students spent the summer in the Division.

Thirty-two student trainees carried out research under the direct supervision of a Biology Division
senior investigator. Each student presented a final oral and written report of his summer’s work.

The 1966 student trainees, their affiliations, and supervisors and groups to which they were assigned
were as follows:

STUDENT TRAINEE

David Christian Brehe

Charles Edward Crase

Hervey Leigh Cunningham

Sheryl Kay Cushenberry

Diane M. Dreher

Rose Mary Dziak

Frank M. Eggers II

Susan Maria Elsevier

Donna Leigh Emerson*

John Edward Geltosky

Kathleen Louise Grandi

Terryann Gurney

Jane Frances Hable

Lorraine Mary Kershner

Donald H. Lauer

INSTITUTION

Westminster College
Salt Lake City, Utah

Berea College
Berea, Ky.

Vanderbilt University

Nashville, Tenn.

Stephen F. Austin State College

Nacogdoches, Tex.

Rosary Hill College
Buffalo, N.Y.

College Misericordia
Dallas, Pa.

Maryville College
Maryville, Tenn.

Vanderbilt University
Nashville, Tenn.

Converse College
Spartanburg, S.C.

Memphis State University
Memphis, Tenn.

College of the Holy Names
Oakland, Calif.

Erskine College
Due West, S.C.

Alverno College
Milwaukee, Wis.

Cedar Crest College
Allentown, Pa,

Indiana University
Bloomington, Ind.

ASSIGNED TO

Ellen Mattingly
Rhynchosciara Genetics

Lawrence Rosen

Enzymology

F. J. de Serres

Fungal Genetics

R. B. Cumming

Mammalian Genetics

R. K. Fujimura

Nucleic Acid Enzymology

W. D. Fisher

General Physiology and
Radiobiology

G. David Novelli

Enzymology

W. E. Barnett
Nucleic Acid Enzymology

W. D. Gude
Pathology and Physiology

M. P. Stulberg
Enzymology

G. L. Whitson
Cytology and Genetics
W. D. Wicks,

F. T. Kenney

Biochemical Regulation

H. I. Adler
Radiation Microbiology
and Microbial Genetics

J. G. Brewen
Human Cytogenetics

R. F. Kimball
Cytology and Genetics



STUDENT TRAINEE

Stephen David Leonard

Jane Ann Mays

Lois Kathryn Miller

Georgia Morris

Dianne Mary Murphy

Marjorie Ann Murray

John Lee Otis

Paul Dwight Panum

William Henry Ramsey

Carolyn Perry Richardson

Sandra Roland

Bill Stuart Schnall

Paul Bruce Selby

Susan Louise Walker

Mary Susanna Wedemeyer

Vivien Brewer Whitfield*

Willian Duncan Willis
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INSTITUTION

Oberlin College
Oberlin, Ohio

Oklahoma College of Liberal Arts
Chickasha, Okla.

Upsala College
East Orange, N.]J.

Tennessee Wesleyan College
Athens,

Virginia Polytechnic Institute
Blacksburg

Briar Cliff College
Sioux City, Iowa

Kenyon College
Gambier, Ohio

Dana College
Blair, Neb.

Dartmouth College
Hanover, N.H.

Randolph-Macon Woman’s College
Lynchburg, Va.

Carson-Newman College
Jefferson City, Tenn.
Kenyon College
Gambier, Ohio

Westmar College
Le Mars, Iowa

University of Pennsylvania
Philadelphia

Creighton University
Omaha, Neb.

University of Tennessee
Knoxville

Pfeiffer College

Misenheimer, N.C.

*Will return to the University of Florida, Gainesville.

ASSIGNED TO

B. K. Zimmerman

Biophysics

Roy Curtiss III

Radiation Microbiology
and Microbial Genetics

Peter Pfuderer
Enzymology

Tuneo Yamada
Cell Growth and

Differentiation

G. E. Stapleton

General Physiology and
Radiobiology

C. Jo Wust

Enzymology

J. E. Donnellan, Jr.
Biophysics

R. C. von Borstel
Cytochemistry and
Cell Reproduction

Peter Mazur,
S. P. Leibo
Cell Physiology

D. E. Foard
Plant Physiology

R. A. McGrath
Biophysics
L. H. Smith

Mammalian Recovery

Liane B. Russell

Mammalian Genetics

R. A, Wallace
Cell Growth and
Differentiation

C. C Congdon

Mammalian Recovery
Ellen Mattingly

Rhynchosciara Genetics

A, H. Haber
Plant Physiology
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OTHER STUDENTS

The following undergraduate students also worked in the Division this summer:

Robert Dennis Batey

Patricia Gail Carver

Mary Ann Childs

Thomas Eugene Banker

Donald Craig Brater

Patricia Frances Davis

Gary Steven Reid

Katherine Elner Settles

Katherine Anne Smith

Karen Lee Johnson

Sheron Gale Armes

The following students, who have completed work for their B.S. degrees and will be in graduate

Tennessee Agricultural and
Industrial State University
Nashville

University of Tennessee
Knoxville
University of Tennessee

Knoxville

University of Tennessee

Knoxville

Duke University
Durham, N.C.

Sweet Briar College

Sweet Briar, Va,

Tennessee Agricultural and
Industrial State University
Nashville

Knoxville College

Knoxville, Tenn.

Tennessee Technological University

Cookeville

University of Tennessee

Knoxville

Berea College
Berea, Ky.

SENIOR TRAINEES

Experimental
Animal Facility

Administrative
Office

Administrative
Office

Inhalation

Carcinogenesis

Molecular Anatomy

section

Cell Physiology

Experimental
Animal Facility

Media kitchen

Administrative
Office

Administrative
Office

Media kitchen

school this fall, spent the summer in the Division in the groups indicated:

SENIOR TRAINEE

Alan Bachrach, ]Jr.

William Pressly Hunt

Louis Victor Kaufman

Carol Minette Newman

INSTITUTION

University of Pennsylvania

School of Veterinary Medicine

Philadelphia

Emory University School of Medicine

Atlanta, Ga.

West Virginia University School

of Medicine

Morgantown, W.Va.

Florida State University

Tallahassee

ASSIGNMENT

Experimental
Animal Facility

Enzymology

Enzymology

General
Physiology
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SENIOR TRAINEE INSTITUTION ASSIGNMENT
William Robert Somers Duke University Radiation
Durham, N.C. Immunology
Ina Kay Wachsmuth University of Miami Enzymology

Miami, Fla.

Sandra F. Bowles, a graduate student from McGill University, Montreal, Canada, spent the summer
working in the laboratory of G. L. Whitson of the Cytology and Genetics section.

UNIVERSITY COOPERATIVE PROGRAM

Ford Foundation Program — H. I. Adler and A. H. Haber are continuing their association with the
University of Tennessee in part-time teaching and advisory capacities under the joint ORNL—University
of Tennessee Cooperative Research Program sponsored in part by the Ford Foundation.

During the academic year, Dr. Adler has been lecturing on bacterial genetics for the University’s
Department of Microbiology. Dr. Haber taught a spring-quarter graduate-level course on Special Problems
in Botany in the University’s Botany Department.

Ellen Mattingly also taught a course on Cytogenetics during the spring quarter in the University’s
Botany Department under the joint ORNL-UT research program.

Other University Courses Taught — The following courses were taught in cooperation with the Univer-
sity of Tennessee during the spring quarter:

Animal Cytology — Zoology-4310 (Animal Cytology), a graduate-level course that covered structure
and composition of major nuclear and extranuclear organelles and relation of structure to function, was
taught by O. L. Miller, Jr., at the ORINS-ORAU Special Training Building. Barbara R. Beatty assisted
in the course.

Histology — W. D. Gude taught a course on Histology at the ORINS-ORAU Special Training Building.

Human Genetics — J. D. Regan taught a course on Human Genetics for the Department of Zoology of
the University of Tennessee in Knoxville.

Modern Zoology — The Modern Zoology course, organized by the Division’s G. L. Whitson and N. G.
Anderson, was taught at the ORINS-ORAU Special Training Building. It was the third in a series of re-
lated courses offered this year for college graduates in nonbiological fields and with no previous courses
in zoology.

Biology Division members who have given lectures and conducted laboratory sessions thus far are
N. G. Anderson, W. A. Arnold, W. E. Barnett, Roy Curtiss III, D. G. Doherty, L. H. Elrod, F. J. Finamore,
W. D. Fisher, Tom Grizzard, W. D. Gude, T. R. Manney, Peter Mazur, R. A.Popp, R. B. Setlow, A. C.
Upton, Mayo Uziel, R. C. von Borstel, and G. L. Whitson.

Molecular Biology — W. E. Barnett and Jane K. Setlow taught a course on Molecular Biology at the
ORINS-ORAU Special Training Building. The course was the third in a series taught by Dr. Barnett for
the University of Tennessee this year. The course covered molecular aspects of gene action, including
protein and nucleic acid biosynthesis and their regulatory mechanisms. Also covered were biophysical
approaches to investigating these phenomena.

Topics in Biophysics — A course entitled Topics in Biophysics was taught at the University of Ten-
nessee in Knoxville by Drs. R. B. Setlow, M. L. Randolph, J. R. Einstein, and J. E. Donnellan of the
Biology Division, and by Dr. D. Q. Brown of the University. It covered physical and mathematical ap-
proaches to an understanding of biological structure and function, including x-ray diffraction and crystal-
lography of biological materials, biophysics of muscular contraction and membrane phenomena, molecular
photobiology, electron spin resonance spectroscopy in biology, and advanced microscopy.
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Participation in Other Courses — W. E. Barnett presented a series of three lectures on ‘“The roles of
tRNA in protein synthesis,’’ February 10—12, as part of a nucleic acids course taught at the University
of Georgia, Athens.

G. David Novelli presented a series of three lectures on ‘‘Mechanisms in the biosynthesis of pro-
teins,’’ as part of a biochemistry course offered at the University of Georgia, Athens, March 7-9.

PARTICIPATION IN INSTITUTES, SPECIAL COURSES

W. D. Gude spoke on ‘‘Autoradiography,’”” February 17, as part of the Medical Radioisotope Course
offered at the ORINS-ORAU Medical Division.

Eight Division scientists spoke during the ORINS-UT-AEC Radiobotany Institute, June 13—August 5,
at the ORINS-ORAU Special Training Building. They were: H. I Adler, ‘““‘Genetic control of radiation
sensitivity in bacteria’; J. G. Brewen, ‘“Kinetics of induced chromosome aberrations’’; D. E. Foard,
“The use of y plantlets in studies of growth and development’’; A. H. Haber, ‘‘Radiation effects on
germination’’; H. E. Luippold, ‘“‘Cytogenetic effects of radiations on Vicia faba’’; Ellen Mattingly, ‘“Use
of radioisotopes in cytology’’ and ‘‘Educational activities at the Biology Division’’; M. L. Randolph,
“Formation, detection, and consequences of radiation-induced free radicals in biological material’’;
and G. E. Stapleton, ‘“Types of radiation in biological research.”” D. G. Gosslee, Biometrics section of
the ORNL Mathematics Division, spoke on ‘“Biological statistics.”

R. A. Wallace lectured on the subject of ‘““Vitellogenesis’’ in the Embryology Training Program,
Woods Hole, Massachusetts, on June 22,

J. L. Epler presented a lecture on ‘‘Protein synthesis’’ at the National Science Foundation Summer
Institute, Le Moyne College, Memphis, Tennessee, on July 15.

Six Division staff members lectured July 18 at the Sixth Annual United States Army Nuclear Science
Seminar held in Oak Ridge. Speakers were N. G. Anderson, ‘“‘Research on liquid centrifuge’’; N. K. Clapp,
““Chemical carcinogenesis with nitrosamines’’; E. B. Darden, Jr., “Effect of radiation on biological
organisms’’; D. E. Foard, ‘‘Radiation studies in plant physiology’’; W. D. Gude, ‘‘Current research in
the Pathology and Physiology section of the Biology Division, ORNL’’; and L. J. Serrano, ‘““Controlling
variables for a radiobiology experiment on effects of low-level irradiation.”

John Papaconstantinou spoke on ‘“Molecular aspects of lens cell differentiation’” as part of an
embryology course at Woods Hole Marine Biological Station, Woods Hole, Massachusetts, on July 27

S. P. Leibo attended a course on Bacterial Viruses at Cold Spring Harbor Laboratory, Cold Spring
Harbor, New York, July 8-31.

Division Members Working in Other Laboratories

L EAVE OF ABSENCE

W. F. Bertsch is at Cambridge University, England, where he is working in the Biochemistry Depart-
ment with Dr. Robert Hill. Dr. Bertsch’s one-year stay in Cambridge is being jointly supported by a
National Institutes of Health Special Fellowship and by ORNL. He is scheduled to return to the Lab-
oratory in late October 1966.

L. G. Caro is working at the Microbial Genetics Research Unit, Medical Research Council, Hammer-
smith Hospital, London, England, under an eight-month Senior Postdoctoral Fellowship granted by the
National Science Foundation. Dr. Caro will return in February 1967,
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E. H. Y. Chu is working with Dr. George Klein at the Karolinska Institute, Stockholm, Sweden. Dr.
Chu’s research in Sweden is being jointly sponsored by ORNL and a National Science Foundation Senior
Postdoctoral Fellowship. He will return to the Laboratory at the end of August 1966.

Joan Wright Goodman is on leave of absence to spend six months at the Weizmann Institute of Science,
Rehovoth, Israel, under the sponsorship of ORNL and a Louis Lipsky Fellowship. Dr. Goodman will
return to the Division in late August 1966.

V. K. Jenkins has been awarded a U.S. Public Health Service Predoctoral Fellowship to carry on
graduate study at the University of Tennessee. He is on leave from the Pathology and Physiology group
while continuing his study under this fellowship.

D. L. Lindsley is spending a year in Rome, Italy, at the Istituto di Genetica in the laboratory of
Professor Giuseppi Montalenti, under the joint sponsorship of a National Science Foundation Senior
Postdoctoral Fellowship and ORNL. Dr. Lindsley will return to the Laboratory in September 1966.

0.L. Miller, Jr., is on a three-month leave of absence with the Biochemistry Department at the Centro
de Investigacién y de Estudios Avanzados, Instituto Politecnico Nacional, Mexico City, Mexico. Dr.
Miller is teaching a course on electron microscopy. He is to return to the Laboratory in September 1966.

COLLABORATIVE RESEARCH

J. F. Albright is spending three months at the Jackson Laboratory, Bar Harbor, Maine, to carry on
collaborative research with Dr. Elizabeth Russell. Dr. Albright will return to the Laboratory in September
1966.
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1.1 TIME OF PHOTOREACTIVATION AND
MUTATION YIELD

R. F. Kimball E. G. Bailiff
Barbara R. Bussell

In Sect. 1.2, it is shown that ultraviolet~induced
thymine dimers can be detected and measured in
Paramecium aurelia. Therefore, it seemed desir-
able to extend our earlier studies on the induction
of mutations by ultraviolet light to provide a
broader base for comparison between the mutagenic
effect and the chemically detected alteration of
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DNA. Our earlier work' had shown that mutation
yield could be reduced by photoreactivation, but
neither the maximum amount of photoreactivation
nor the time range within which it was effective
had been determined.

Methods. — Synchronized groups of paramecia
were exposed in small quartz tubes to 2537-A
ultraviolet light from a 15-w G.E. germicidal lamp.
Immediately after irradiation the contents of these
quartz tubes were expelled into small petri dishes,
which were then either left in the dark or exposed
to the light from a pair of 15-w G.E. black lights
(major output at 3650 A). Mutation yield was
scored in the usual way.




Results. — The results showed that 300,000
ergs/mm? incident exposure of the black light was
sufficient to reduce the mutation yield to nearly
zero for incident doses of 2537-A ultraviolet light
ranging from 500 to 1000 ergs/mm?. This very-
high-level photoreactivation was not expected but
has been repeated now several times.

Figure 1.1.1 shows the effect of increasing the
time between the exposures to 2537- and 3650-A
light. The paramecia were irradiated with 2537-A
ultraviolet light 30 min after division and then ex-
posed to the black light for 20 min, starting at the
times shown. The results suggest an exponential
decay of photoreactivability with a half-time of
about 2 hr,

Discussion. — Photoreactivation in P. aurelia
has not yet been shown to be the result of splitting
of pyrimidine dimers, but if mutations arise from
dimers that have persisted until the time of DNA
synthesis, then it would have been expected that
maximum photoreactivation should have remained
possible until DNA synthesis. In the present
material, normal DNA synthesis could not possibly
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have occurred until 100 min after the exposure to
2537-A light and probably occurred much later be=-
cause of the induced delay. Indeed it is possible
that normal synthesis did not occur until after the
longest interval of 440 min. Thus, for mutation,
photoreactivability must decay in the absence of
normal DNA synthesis. This suggests that the
initial pyrimidine dimers are converted into another
and nonphotoreactivable form before DNA synthe-
sis, This other form might be either the final
mutation itself or some intermediate reversible
form. Tests for the latter will be made using post=
treatments known to influence dark repair.
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1.2 PYRIMIDINE DIMERS IN PARAMECIUM

Betsy M. Sutherland W. L. Carrier’

Ultraviolet light produces pyrimidine dimers in
DNA in vivo and in vitro. Several studies have
indicated that these dimers are important in the
lethal effects of uv; however, there is no clear
evidence implicating pyrimidine dimers in uv
mutagenesis. To examine the role of pyrimidine
dimers in uv-induced mutations, we are investigate
ing the relationship between genetic mutation
and dimer production and disappearance in Para-
mecium aurelia, where there is much information
about the role of premutational damage in mutation
induction.

Berger and Kimball’s method? of labeling para-
mecia with tritiated thymidine by way of the food
organism Escherichia coli has been adapted for
mass cultures and high total activity yield, ine
creasing the total activity of the sample by a
factor of 10. Autoradiograms of animals labeled
by this method showed that the nuclei were heavily
labeled, while the cytoplasm was only lightly
labeled.

Mass cultures of paramecia examined immediately
after uv irradiation at incident exposure of 100,000
ergs/mm” or less showed no cell lysis. Assays

for pyrimidine dimers® in cells irradiated in this

exposure range showed that dimers were produced
at detectable levels and that the dimer content
increased with increasing exposure.




Work is continuing on the level of dimers present
immediately after irradiation as well as after
post-uv treatment with photoreactivating light
and after post-uv growth in the dark.
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1.3 CONTINUATION OF THE STUDIES ON
INTRACLONAL VARIATIONS IN CELL
MASS AND GROWTH RATE IN
PARAMECIUM AURELIA

R. F. Kimball Stella W. Perdue
E. G. Bailiff

Introduction and Methods. — Previous studies’
have shown that there is considerable variation
in dry mass and DNA content within genetically
uniform material in P. aurelia. These variations
persist through a number of cell generations and
are apparently the result of changes in growth
rate resulting from changes in DNA content result-
ing in turn from unequal division of the macro-
nucleus.

The previous studies were made mainly by cor-
relation analysis between different lines of descent.
To get a better picture of the rate of rerandomiza-~
tion of size differences, the following experiment
was carried out. Two dividing paramecia, judged
by eye to be of different sizes, were isolated and
allowed to divide four more times to produce 32
daughter cells each. Thirty of these 32 were iso-
lated as progenitors of 30 daily single-cell isola-
tion lines. On each of a number of successive
days, one recently divided specimen was dried
down from each line of descent. The dry mass of
each specimen was determined by microinter-
ferometry and the DNA content by microspectro-
photometry.

Results. — The mean differences in dry mass
between the two groups of 30 lines, one descended
from an initially large and one from an initially
small specimen, gradually decreased with a half-
time of about 12 days. The 30 lines were initially
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more alike than are lines taken at random, but
variability was reestablished rapidly. This new
variability, itself, tended to persist once estab-
lished. That is, the larger sublines in a group of
30 tended to remain larger; the smaller, smaller.
These changes in dry mass were closely paral-
leled by corresponding changes in DNA content.

— These results show that differ-
ences in lines of descent in dry mass within a
clone persist for appreciable periods but that
gradual randomization occurs. They also show
that such persistent differences are continuously
arising within a line of descent. Finally, they con-
firm the close correlation between dry mass and
DNA content.

Discussion.
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1.4 PRODUCTION OF THYMINE DIMERS IN
ULTRAVIOLET-IRRADIATED TETRAHYMENA

A. A. Francis
Kathleen L. Grandi

G. L. Whitson
W. L. Carrier!

Introduction. — It has been suggested from ob-
servations on the delaying effects of low doses of
ultraviolet light on cell division in Tetrahymena
that some ultraviolet-sensitive sub-
interacts with the so-called ‘‘division
protein’® in these cells.? Although there have
been several reports concerning delays, photore-
activation, and lethality of different doses of
ultraviolet light on cell division in Tetrahymena,®~®
no ultraviolet-induced biochemical products have
been isolated or identified in this organism. With
this in mind, we decided to first look for thymine
dimers in log-phase cultures of Tetrahymena.

Methods and Results. — Log-phase cells grown
in 2% proteose peptone with 0.4% liver extract
and salts were washed and resuspended in in-
organic salt medium. Different samples of these
cells were then given doses of 500 and 2000
ergs/mm? of 2652-A ultraviolet light. We have

pyriformis
stance




qualitatively identified thymine dimers in hydrol-
ysates of cells given both of these doses of ultra-
violet light. We are now in the process of looking
at survival from different doses of ultraviolet
light, for photoreactivation, and dark repair in
this organism.
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1.5 CHANGES IN SOLUBLE CARBOHYDRATES
OF LOG-PHASE CULTURES AND
SYNCHRONIZED TETRAHYMENA

G. L. Whitson J. G. Green'

Studies are being continued on the changes in
soluble carbohydrates of log-phase and synchro-
nized Tetrahymena by the use of a prototype
carbohydrate analyzer which permits fractionation
of sugars from cells with a single operation. 2
The cells were grown on 1% proteose peptone con-
taining 0.1% liver extract. Synchronized cells®
were sampled at the end of the last heat shock,
just prior to cell division, during the peak of cell
division, and after cell division had occurred.
Cells were pelleted by centrifugation, and 1l-ml
aliquots of packed cells were lysed with saturated
indole contained in Tris buffer pH 7.0, The soluble
sugars were then extracted with cold 80% ethanol,
and the supernatant was concentrated by flash
evaporation at room temperature. Two milliliters
of borate elution buffer was then added, and 1 ml
of each sample was analyzed for the soluble sugar
content. Fourteen soluble carbohydrate compounds
appear in the cell extracts during the predivision
period.  The concentrations of some of these
compounds vary cyclically in relation to cell divi-
sion.  Although it appears that many of these
compounds are metabolized during cell division,
the significance of these changes remains to be
assessed. A number of components of log-phase
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cells have been identified, including 2-D-deoxyri-
bose, ribose, mannose, fructose, arabinose, xylose,
and glucose. Additional compounds also occur
which have not yet been identified.
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1.6 RECOVERY FROM RADIATION-INDUCED
DIVISION DELAY AND GIANTISM IN
SPATHIDIUM SPATHULA

D. B. Williams

Spathidium spathula is highly sensitive, for a
ciliate, to x rays,’ responding unusually by show=
ing division delay and giantism. The injury is
temporary at low doses (4 to 6 kr) but is permanent
at higher doses (25 to 55 kr). This report is con=-
cemed with the low-dose effect. The process of
recovery of the normal generation time and cell
mass is described. Spathidia were exposed to
Mitomycin C and triethylene melamine, agents
which degrade DNA, to test the possibility that
the primary site of radiation damage is DNA in the
macronucleus. The general conclusions are: (1)
Spathidia irradiated with 5 kr of x rays have a
first generation time more than twice the normal
length. (2) During the extended first generation,
cell growth (dry mass) continues at nearly the
normal rate to produce cells that are two or more
times the normal mass at division. (3) The second
generation time is significantly shorter (about 35%)
than normal. (4) The average dry mass at division
2 is about 1.4 times the normal amount. (5) The
third generation is also significantly shorter than
normal, and the normal generation time is recovered
by the fourth division. (6) The longer a cell is
delayed from dividing in the first generation, the
greater its dry mass and the shorter the second
generation, (7) Cell division normally results in
the protein having a larger cell mass (6 to 14%)
than the opisthe, and x irradiation exaggerates
the difference. (8) Mitomycin C is effective at



low doses in producing giantism and permanent
injury, but the full effect is not expressed until
two or more generations. (9) Mitomycin C giant
cells have considerably more than the normal
amount of macronuclear material, suggesting
continued DNA synthesis, but the large number of
nuclear fragments in the cytoplasm also indicate
macronuclear degradation. (10) Total micronuclear
loss may also follow exposure to Mitomycin C.
(11) Triethylene melamine is also effective in
producing giantism and micronuclear loss. (12)
DNA synthesis continues to occur in TEM division-
delayed giants, as shown by the massive amount
of macronuclear material and a 70- to 80-fold in-
crease in the number of micronuclei in some cells
three days after exposure. (13) Spathidia respond
to ultraviolet (2537 A) in a manner analogous to
that found for x rays. The first generation is
lengthened and the cells become larger than normal.
The second and third generations are shorter than
normal, and the normal generation time is expressed
by the fourth division after exposure to 2000
ergs/mm2. (14) Spathidium is about three times
more resistant to division delay, induced by ex-
posure to 500—2000 ergs/mm? of 2537-A ultra-
violet, than Paramecium aurelia.

Agents which degrade and interfere with DNA
synthesis mimic the x-ray response displayed by
Spathidium, whereas inhibitors of protein and RNA
synthesis? do not. These results support the
interpretation that the unusual radiosensitivity
shown by Spathidium may result primarily from
specific damage to DNA in the macronucleus.
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1.7 ACTION SPECTRA FOR
ULTRAVIOLET-INDUCED MUTATION
IN ESCHERICHIA COLI

Jane K. Setlow M. E. Boling

Introduction. — It has been postulated that some
of the premutational lesions which could lead to
reversion to prototrophy are normally repaired
relatively slowly after the irradiated cells have
been plated.

Another fraction of lesions is ap-
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parently repaired very rapidly. The addition of
acriflavin to the plating medium, which drastically
inhibits repair, should select a particular class
of mutations which result from inability to carry
out the slower repair of premutational lesions on
the plates. If this class of mutations is caused
by a different photochemical lesion from the one
which remains unrepaired on normal plates, the
action spectrum for mutation should be different
when the plating medium contains acriflavin.
Furthermore, we might expect a strain which is
poor in repair of some premutational lesions to
have an action spectrum for mutation similar to
that of the strain with normal repair plated with
acriflavin.

Results and Discussion. The strain with
repair has an entirely different action
spectrum for mutation when acriflavin has been
added to the plating medium. This spectrum re-
sembles the spectrum for killing (probably mostly
the result of pyrimidine dimers), whereas the
normal mutation spectrum does not. The strain
poor in repair has an action spectrum for mutation
with and without acriflavin which resembles the
acriflavin spectrum of the other strain., These
results suggest that there are at least two possible
premutational lesions for prototrophy reversion,
a dimer and another unknown lesion, and that the
premutational dimers are only important when re-
pair is impeded, either because of a mutation or
because of an inhibiting chemical.

normal

1.8 PHOTOREACTIVATING ENZYME IN YEAST

M. E. Boling Jane K. Setlow

Introduction. — A study of photoreactivating
enzyme levels in various strains of yeast grown
in different ways was undertaken with the idea
that possibly the enzyme has some other function
in the cell besides splitting pyrimidine dimers in
uv-irradiated yeast and that such information might
provide a clue to the nature of the hypothetical
second function.

Results and Discussion. — The criterion for
enzyme level was the rate at which extracts of the
cells at a fixed protein concentration were able
to increase the biological activity of uv-irradiated
transforming DNA from Hemophilus influenzae.
There were no significant differences found be-

tween related haploid and diploid strains, between




cells grown aerobically or anaerobically, or be-
tween cytoplasmic petite strains and their related
nommal strains., However, a big difference was
found between enzyme levels of logarithmically
growing and stationary cells of the same strain.
In the case of four different strains, the stationary
cells contained 6 to 25 times more enzyme than
the log cells. This difference is in accord with
the difference in the rate of photoreactivation of
whole cells at 4047 A, namely, very slow photo-
reactivation in logarithmically growing cells and
rapid photoreactivation in stationary cells. It is
concluded that in logarithmically growing cells
photoreactivating enzyme is either in short supply
or is somehow tied up and unavailable for reaction
with the yeast DNA in whole cells or with trans-
forming DNA in cell extracts.

1.9 PHOTOREACTIVATING ENZYME IN
NEUROSPORA

C. E. Terry’ Jane K. Setlow

Introduction. — Extracts of Neurospora crassa
contain photoreactivating enzyme, by the criterion
of ability of the extracts to increase the transform-
ing ability of uv-irradiated Hemophilus influenzae
DNA. We have found that such activity is heat
labile and is destroyed by trypsin. The wave-
length dependence of such in vitro photoreactiva-
tion has been studied for the purpose of (1) char-
acterizing the enzyme and (2) comparison with the
in vivo action spectrum for photoreactivation in
Neurospora.

Results and Discussion. — The action spectrum
is a simple one, with a single maximum at 4047 A
in the range 3132 to 4358 A, differing from the
more complicated in vitro spectra for yeast and
Escherichia coli. However, the in vitro Neurospora
spectrum coincides closely with the in vivo spec-
trum for this organism. This suggests that there
is little or no ‘‘indirect’ photoreactivation in
Neurospora. It is concluded that the Neurospora
photoreactivating enzyme is probably of a different
type from that of yeast and E. coli.
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1.10 PURIFICATION OF THE YEAST
PHOTOREACTIVATING ENZYME

Amir Muhammed Dianne C. Brown

The photoreactivating enzyme has been purified
on a large scale from bakers’ yeast using (NH,),SO,
precipitation, batchwise absorption and elution
from phosphocellulose, and column chromatography
on phosphocellulose and hydroxylapatite. A final
purification of 5000- to 6000-fold over the crude
extract has been achieved. The purified enzyme
has a characteristic protein absorption spectrum
with a sharp peak at 279 mp and very little absorp-
tion from 300 to 520 mp, where it is known that
absorption for photoreactivation takes place. The
enzyme has been completely freed from traces of
cytochrome without loss of activity, and thus
cytochrome has been eliminated as a possible
chromophore in the reaction. The enzyme behaves
as a homogeneous preparation on ultracentrifuga-
tion and Sephadex gel filtration.

When a mixture of uv-irradiated DNA and the
purified enzyme layered on 10% sucrose is centri-
fuged at 36,000 rpm, the enzyme activity disap-
pears from the top of the tube, whereas unirradiated
DNA does not carry down the activity., However,
very little protein is removed from the top of the
tube along with the irradiated DNA, suggesting
that the purified enzyme preparation contains more
than 90% inactive protein molecules that do not
bind to the substrate. This hypothesis was also
confirmed by passing the enzyme and uv-irradiated
DNA through a DEAE-cellulose column, The
purified enzyme alone does not bind to this sub-
stance, and all the activity can be recovered in
the filtrate., However, when the enzyme is first
mixed with irradiated DNA, DNA binds to the
DEAE and the enzyme activity does not pass
through, although most of the protein does. Around
25% of the activity bound to the DNA can be eluted
with 0.5 M NaCl at pH 6.5.
progress to attempt to recover the enzyme without
loss of activity.

Experiments are in

1.11 THERMAL CROSS SECTION FOR THE
REACTION 33$(n,p)%3P

C. M. Steinberg R. C. von Borstel
H. R. Gwinn! E. W. McDaniel*
S. A. Reynolds?

We have repeated our measurement of the cross
section of 33S to thermal neutrons. The conditions



of irradiation were the same as before,’ except
that larger samples (10 mg) and a somewhat longer
exposure time (4.5 days) were used in order to
improve accuracy. Estimates of the cross section
from two samples (irradiated at two different posi-
tions in the Argonne CP-5 reactor) are 4.4 and 4.6
mb. These values are in essential agreement with
our earlier (less accurate) estimate of 6 (£1) mb;
they do not agree with values (2.2 and 2.3) ob-
tained by Reynolds and Lewis® using somewhat
different techniques. The reason for the disagree-
ment is not known.
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1.12 A SEARCH FOR PHOTOREACTIVATING
ENZYMES IN DROSOPHILA MELANOGASTER
EXTRACTS

Amir Muhammed J. E. Trosko

Photoreactivating (PR) light given as a post-
treatment increases embryo survival and adult
fertility and decreases recessive lethal mutation
rate after low doses of ultraviolet (uv) radiation
to polar cap cells of Drosophila.’ Also, uv-induced
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phenocopies in pupae can be photoreactivated.
The question of whether these phenomena were
dependent on a photoreactivating enzyme similar
to that in yeast and Escherichia coli was investi-
gated. Eggs, larvae, pupae, and adult Drosophila
were girown aseptically and homogenized in cold
0.05 M phosphate buffer (pH 7.3). The homogenates
were sonicated for 20 sec to rupture cells and were
then filtered through Miracloth to remove chitinous
debris.

The photoreactivating enzyme activity of dif-
ferent extracts was tested by their ability to photo-
reactivate uv-irradiated transforming DNA. Calf
thymus DNA was added to the reaction mixtures in
order to protect the transforming DNA against
DNase. The results of a typical experiment are
summarized in Table 1.12.1,

No photoreactivating enzyme activity was de-
tected under the assay conditions used in these
experiments. It was realized that the lack of PR
activity in the extracts might be due to the pres-
ence of some substrates which could strongly in-
hibit the enzyme activity. When purified yeast PR
enzyme was added to the extract, however, there
was no loss in activity, indicating the absence of
any inhibitory material in Drosophila extracts.
The extracts also did not photodynamically ine
activate added transforming DNA. This suggests
that the reported photoreactivation phenomena in
Drosophila are mediated through an indirect ef-
fect.?  Another possibility is that the photore-
activating enzyme is present in very small amounts,
or that the enzyme in Drosophila is of a different
type than the one in microorganisms, and is not
detectable by the assay used in this work.

Table 1.12.1. Photoreactivating Enzyme Activity of Various Extracts from Drosophila

Number of Streptomycin

Ratio of PR/Dark

Transformants
Extract
Transformants
Dark Control PR
Growth medium 1081 1065 0.99
Eggs 1201 1220 1.02
Larvae, three-day 1112 1184 1.06
Larvae, seven-day 930 899 0.97
Pupae, one-day 1093 1129 1.03
Pupae, two-day 1109 1110 1.00
Adult 1373 1323 0.96
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1.13 STUDY OF PYRIMIDINE DIMERS IN
MAMMALIAN CELLS SURVIVING LOW
DOSES OF ULTRAVIOLET
RADIATION

J. E. Trosko Margaret R. Kasschau

Many bacterial strains are resistant to killing by
ultraviolet radiation, and such strains have the
ability to excise ultraviolet-induced pyrimidine
dimers from their DNA. However, it has been
shown that pyrimidine dimers are not excised as
parts of small TCA-soluble pieces in certain
strains of mammalian cells grown in vitro. The
latter studies were carried out at high doses and
left the following questions unanswered: (a) Does
excision occur at low doses where an appreciable
fraction of the cells survive? (b) Could excision
have occurred in an oligonucleotide and hence
have been undetected? (c) Could excision occur
if the cells have a longer time to repair the damage?
To answer these questions, the 3H-Tdr-labeled
nuclear material of ultraviolet-irradiated (35 ergs/
mm?) Chinese hamster cells was separated by
Sephadex G-100 column chromatography into three
fractions [large polynucleotides, oligonucleotides,
and small oligo~ and mononucleotides (<5 nucleo-

tides and various small thymidine-derivative
molecules)]. Each fraction was analyzed for
dimers. It was found that, in this strain of mame

malian cells, the pyrimidine dimers remained as-
sociated with the large polynucleotide fraction
(>20 nucleotides) for at least 48 hr. In this time
and at this dose, cells could have divided at
least once. Therefore, it is likely that pyrimidine
dimers were not removed from the chromosomal
DNA and that these cells could replicate DNA
with pyrimidine dimers in the priming strands,
albeit the new DNA is probably abnormal.

1.14 REDUCTION OF CHROMOSOME BREAKS BY
CYSTEAMINE IN 5-BROMODEOXYURIDINE-
SUBSTITUTED MAMMALIAN CELLS

J. E. Trosko J. G. Brewen'!

When 5-bromodeoxyuridine (BUDR) is incorporated
into the DNA of mammalian cells, the cells are

46

sensitized to uv radiation with regard to cell kill-
ing and chromosome aberrations. Two general
mechanisms of sensitization have been postulated:
(1) that there are qualitative and quantitative dif-
ferences in lesions induced in BU-substituted
DNA as compared to normal DNA, or (2) BU lesions
inhibit normal repair processes. Cysteamine has
been shown to negate BU-sensitized killing in T,
phage and molecular weight reduction
irradiated phage DNA,

Our studies have shown that when cysteamine
is added during uv irradiation of BU-substituted
mammalian cells, the yield of chromosome breaks
is three to four times lower than the yield of non-
treated or post-cysteamine-treated BU cells. The
reduction of breaks is not due to reduction of the
uv incident energy on the chromosome by cys-
teamine absorption, since pyrimidine dimer forma=
tion, a measure of the uv light absorbed by the
DNA, is essentially identical in nontreated and
treated cells. Also, DNA synthesis is not en-
hanced in cysteamine-treated cells. Since there
is no evidence of a uv-repair system similar to the
bacterial dark-repair system and since posttreat-
ment with cysteamine did not reduce the yield of
chromosome breaks, it is doubtful that the reduc-
tion of uv-induced chromosome breaks is due to
enhancement of a repair system.

in uve
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1.15 CHARACTERISTICS OF RADIORESISTANT
HUMAN AMNION CELLS

J. D. Regan

In a previous report! we described the develop-
ment of an x-ray-resistant human cell line, RA X
10, derived from RA,% an established cell line
having a triploid stem cell.

Comparative studies on the biology of RA (the
control parental line), RA X 10 in early passages,
and RA X 10-25 (the radioresistant cell after 25
passages) have been made. Present results are
shown in Table 1.15.1.-

These data seem to indicate that, following ire
radiation, an x-ray-resistant, slow-growing cell
population appears. These cells have a rather
broad distribution of chromosomal modes in a

relatively low range for established human cell




Table 1.15.1,
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Characteristics of Control and Radioresistant Human Amnion Cells

Cell Line
Characteristic
RA RA X 10-12 RA X 10-25
Chromosomal mode 68 Polymodal — broad 66
distribution in
numbers <63
Generation time, hr 30 >60 30
Plating efficiency, % 60 17 60-70
Fastidiousness, pH Low High Low
sensitivity, etc.
X-ray resistance, 1 1.6-2.0 1.6—-1.4
in relative units
Uv resistance, 1 No data 2.0-3.0

in relative units

lines. In addition, these cells are very fastidious
in culture and are rather unstable. They give rise
to variants which are less radioresistant but more
vigorous according to other criteria such as plat-
ing efficiency and generation time. The fact that
the variants show increased growth rate means that
they will eventually overgrow and thus eliminate
the resistant cells. Decline of x-ray resistance
with increasing passage number has been charac-
teristic of our RA X 10 cultures.

RA X 10 displays elevated survival after ultra=
violet irradiation. This survival rate has appeared
to be relatively stable in six successive passages
since RA X 10-25 (25th passage).
therefore studying the effects of ultraviolet rays
not only on survival per se but also on DNA syn-
thesis, mitotic inhibition, and the induction of
pyrimidine dimers in RA and RA X 10.

We are now
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1.16 AMINO ACID SEQUENCES IN THE a CHAINS
OF HEMOGLOBINS FROM THREE
STRAINS OF MICE

R. A. Popp Diana M. Popp

Introduction. — It has been suggested that the
solubility differences of mouse hemoglobins re-
sult from amino acid replacements in the o chain.
The sequences of amino acids have been deter-
mined for the a chains of hemoglobins from three
strains of mice. The sequences are reported here.

Methods and Results. — Methods for the separa-
tion of the tryptic peptides have been
previously.! The larger peptides were degraded
further by chymotrypsin and/or pepsin to produce
smaller fragments suitable for Edman degradation.
The sequence of amino acids in the a chains of
hemoglobins from C57BL, NB, and BALB/c mice
are given in Table 1.16.1. Each has 141 amino
acids. Simple replacements were found except for
position 68 of the BALB/c a chain, which con-
tains a half unit each of Thr and Ser.

Discussion. The a chain of mouse hemo-
globins is homologous to that of the a chains of
human and other mammalian hemoglobins studied.
There are 16 amino acid replacements when com-
paring the sequences of the C57BL a chain with
that of the human a chain,? This is similar to the

reported
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Table 1.16.1. Sequence of Amino Acids in & Chains of Mouse Hemoglobins

aT-1
C57BL — Val Leu Ser Gly Glu Asp Lys Ser Asn Ileu
7
aT-4
— Gly Glu Try Gly Ala Glu Ala Leu Glu Arg
31
NB® - Val
25
C57BL — Pro His Phe Asp Val Ser His Gly Ser Ala
NB? -
C57BL — LeuAla Asn Ala Gly Ala His Leu Asp Asp
NB? - Ser
Thr
BALB /c?— Ser
68
aT-9 aT-10
C57BL — His Lys Leu Arg Val Asp Pro Val Asn Phe
90 92
— Ala Ser His His Pro Ala Asp Phe Thr Pro
aT-13 aT-14
— Val Ser Thr Val Leu Thr Ser Lys Tyr Arg
139 141

aT-2 aT=3
Lys Ala Ala Try Gly Lys Ileu Gly Gly His Ala
11 16
a'T=5
Met Phe Ala Ser Phe Pro Thr Thr Lys Thr Tyr Phe
40
aT-6 aT-7 aT-8
Gln Val Lys Gly His Gly Lys Lys Val Ala Asp Ala
56 60 61
Ileu
62
Leu Pro Gly AlaLeu Ser Ala Leu Ser Asp Leu His Ala
aT-11
Lys Leu Leu Ser His Cys Leu Leu Val Thr Leu
99
aT-12
Ala Val His Ala Ser Leu Asp Lys Phe Leu Ala Ser
127

“Only the positions of amino acid replacements are indicated.

number of replacements also noted for horse?® or

rabbit* hemoglobin. The only replacement of
special interest is the one at position 68 of
BALB/c, which contains half units of Thr and Ser.
The genetic significance of this unique situation
is under investigation.
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1.17 LINKAGE OF Es-1 AND Es-2
IN THE MOUSE

R. A. Popp W. S. McEwen

Introduction. — Petras’ has described a pheno-
typic variation of the first prealbumin esterase in
serum of a feral mouse. A similar phenotype was
not observed in several strains of laboratory mice
examined by Petras. The locus that controls the
presence or absence of this prealbumin esterase
was assigned the symbol Es-2. The allele Es-2%
acts as a null gene, and Es-2P permits the syn-
thesis of the prealbumin esterase Es-2b. We wish
to report here that strain RFM/Un mice possess
the Es-2? allele and that Es-2 is closely linked
to Es-1 in linkage group XVIIIL.

Methods and Results. — Blood was obtained from
Serum from clotted blood

the tail or jugular vein.




Table 1.17.1. F, and BC; Mice Classified for Es-1 and Es-2 Genotype
Offspring
Matings Nonrecombinants Recombinants Total
Es-1 a/a a/b b/b a/a a/b a/b b/b
Es-2 b/b a/a a/b a/a b/b a/b
Es-1% Es-2? Es-1% Es-2"
5 X N 35 37 5 5 3 4 156
Es«1”° Es«2? Es-1° Es<29
Es-12 Es-2? Es-12 Es-2P
. ¥ a 62 6 9 132
Es-12 Es-2 Es-1° Es-2°
Es-1? Es-22 Es-12 Es-2P
11 1 1 21

X
Es-1? Es-22 Es-1P Es-22

Recombination frequency 0.1100 * 0.0178

was subjected to starch gel electrophoresis, and
the esterases were localized by a diazonium dye-
coupling reaction as previously described.? Ho-
mogenates of several tissues were similarly anal-
yzed. RFM mice (Es-1PEs-2%/Es-1°Es-2%) were
mated to C57BL mice (Es-12Es-2P/Es-12Es-2P),
and the F, mice were intercrossed or backcrossed
to parental strain mice. Serum from the F, and
BC, mice were analyzed to classify them for their
Es-1 and Es-2 phenotypes. F, mice show an inter-
mediate quantity of prealbumin esterase, which
indicates that Es-2% and Es-2° are codominant
alleles, Tissues, such as the liver, kidney, and
intestine, which possess large quantities of a
similar esterase, also lack Es-2b in mice of Es-22/
E s-22 The genotypes of the 156 F,
and 153 BC, individuals examined are shown in
Table 1.17.1,
quency of alleles at Es-1 and Es-2 was calculated
to be 0.1100 + 0.0178.

Discussion. — Strain RFM/Un mice lack a pre-
albumin esterase that is present in all other strains
of laboratory mice examined to date. The specific
function of this esterase is as yet unknown; how-
ever, absence of the enzyme does not seem to re-
duce the viability of such individuals. The anal-
ysis establishes that Es-2 and Es-1 are linked.
Previous studies showed that Es-I is in linkage
group XVIIL;? Es-I gives 2% recombination with
Os. The linear order of Es-1, Es-2, Hk, and Os
remains to be established.

genotype.

The combined recombination fre-
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1.18 HETEROZYGOSITY IN CHROMOSOMES
AND IN PUFFS OF SCIARA OCELLARIS

Crodowaldo Pavan A. L. P. Perondini
Recently we found an infection in various tissues
of Sciara ocellaris (see Sect. 1.19). This strain
of flies, even without the infection, is of interest
because the great majority of individuals which
we examined were heterozygous for several loci;
this heterozygosity is easily observable in the
polytene chromosomes. Some of these heterozygous
loci were described by Metz in 1937.! We found,
however, that in some of these loci one side may
be puffed while the other is condensed. We fol-
lowed the development of one of these puffs (region
7B of chromosome C). It starts at a specific

stage of the fourth instar larvae when the eyespots
undergo a migration to a lateral position (stage f,
according to Garcia).? Probably, both sides of the
chromosomes start together and stay puffed until




stage h (when the eyespots are halfway to their
final lateral position). After this, one side of
the puff condenses rapidly, while the other side
stays puffed longer and is more active, as shown
by the larger amount of grains in the autoradio-
grams. At the onset of stage i (eyespots in the
final lateral position), one side is already con-
densed and the other is in the process of condensa-
tion that is completed during this stage. At present,
we are (a) studying the frequencies of several of
these heterozygous loci in natural populations,
(b) organizing chromosome maps of the fourth
instar larvae, and (c) studying the pattern of puffs
and DNA synthesis in the salivary gland chromo-
somes,
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1.19 CHANGES IN CHROMOSOMES INDUCED
BY INFECTION IN SCIARA

Crodowaldo Pavan A. L. P. Perondini

An infection by a microsporidian was found in
various tissues of a Sciaridae (Sciara ocellaris)
collected in the greenhouse of our laboratory. In
cells of the salivary gland, muscle, fat body, and
other tissues, the infection induces a great in-
crease in size of the nucleus and of the chromo-
somes. In the majority of cases, it induces an
increase in polyteny and in puff activity. In the
salivary gland, normal puffs do not appear even
in slightly infected cells. In the fat body the
changes are not only in the size but also in the
number of chromosomes: the extra polyteny is
followed by polyploidy. In many infected cells
the X chromosomes appear to be more active than
the autosomes. This situation is similar to that
produced in cells of Rhynchosciara by another
species of microsporidian.’*? Infections like this
are very frequent in many species of invertebrates,
and they should be explored more intensely as we
are sure they will permit studies in many funda-
mental problems of biology.
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1.20 VARIATIONS IN METABOLIC ACTIVITY
DURING THE LARVAL DEVELOPMENT OF
RHYNCHOSCIARA

Ellen M. Mattingly Vivien B. Whitfield

The habit of synchronous development seen in
the insect Rhynchosciara angelae and related
species has been used for the study of metabolic
events in relation to larval development and to
chromosomal phenomena such as the formation of
puffs. DNA synthesis in the salivary gland, as
demonstrated by autoradiography, remains extremely
vigorous throughout the early development. Other
tissues with polytene chromosomes, such as gastric
caeca, intestine, and Malpighian tubules, show
progressive diminution of DNA synthesis, so that
at the stage of formation of the previously de-
scribed DNA puffs on the salivary gland chromo-
somes, there is very little evidence of DNA syn-
thesis in the other tissues. The cells that are
most actively synthesizing DNA also show the
highest degree of incorporation of uridine-*H and
leucine-*H.

Particular attention has been given to the label-
ing of polytene chromosomes with *H-leucine at
different stages of development. The label result-
ing from incorporation of the radioactive amino
acid is associated most strongly with the DNA-
positive bands of the chromosomes. After several
hours exposure to the isotope, the chromosome
puffs also become heavily labeled. @ The most
rapidly labeled nuclear components are the many
micronucleoli associated with certain bands of
the chromosomes. Fixation with neutral formalin
shows that much of the label that is removed by
acid fixation is concentrated in these micronucleoli.



1.21 CHROMOSOME ACTIVITY IN THE
SALIVARY GLAND OF RHYNCHOSCIARA
MAINTAINED IN VITRO

L. C. G. Simoes Crodowaldo Pavan

Gene activity is represented by two equally
important and probably independent events: dupli-
cation of DNA and production of specific RNA.
The first event is called gene replication and the
second gene action. Although there exists con-
siderable information on how these events occur,
very little is known about how to regulate or con-
trol them. The polytene chromosomes of Rhyn-
chosciara are excellent tools to study these prob-
lems. F. S. Lara has devised a physiological
solution for Rhynchosciara in which we can main-
tain the salivary gland alive in vitro for over one
week. Very well-banded chromosomes can be ob-
served in glands maintained in vitro for ten days
at room temperature. In this solution we were
able to maintain isolated cells which look normal
after 5 hr of incubation.

Synthesis of DNA and RNA in cells of whole
salivary glands was studied for the first 96 hr
in vitro. Although the chromosomes of cells of
each region are in the same stage of development,
they may show asynchrony in synthesis of DNA.
We are trying to synchronize the synthesis of DNA
by maintaining the glands in Lara’s solution with
an excess of thymidine for a certain time. This
procedure inhibits DNA synthesis, When the
glands are retumned to normal medium, DNA syn-
thesis is resumed and many nuclei show differ-
ential incorporation of *H-thymidine. The majority
of these nuclei show intense incorporation in
heterochromatic regions. This would suggest that
in Rhynchosciara chromosomes the synthesis of
DNA starts independently in different bands, some
of which are heterochromatic. These data are,
however, preliminary, and experiments are under
way to determine the pattern of DNA synthesis in
these chromosomes.

1.22 ISOLATION OF POLYTENE NUCLEI

Giinter Weirich

A study has been made to find conditions under
which dipteran polytene nuclei can be isolated
without structural damage. The materials of this
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investigation were salivary glands of the fly
Rhynchosciara spec.

After the failure of some large-scale experiments
using the procedure indicated previously,! an at-
tempt was made to improve the isolation medium.
The basic medium for all previous studies has
been a rather complex solution developed by Lara
and collaborators? in approximation of the Rhyn-
chosciara hemolymph. It is composed of a total
of 38 millimolar amino acids (proline, leucine,
valine, alanine, glycine, serine, glutamic acid,
aspartic acid), 5 millimolar dicarbonic acids (suc-
cinic acid, fumaric acid), 76 millimolar sugars (su-
crose, trehalose, glucose), and 46 millimolar in-
organic salts, including 10 millimolar MgSO, and 1
millimolar CaCl,. The pH is usually adjusted to
7.2,

This medium gives very good results in organ
culture experiments (see Sect. 1.21), but it is not
appropriate to maintain isolated salivary gland
nuclei. After isolation by means of micromanipula-
tion in a droplet of this medium, either one or
both of two typical denaturation patterns occur.
In one case, the chromosomes collapse and stick
together in the middle of the nucleus, which itself
is slightly shrunk (25 to 30% reduction of the
original diameter of 65 to 70 p). After the alterna-
tive denaturation process, the nuclear volume is
not changed, while the chromosomes are shrunk
to about 60% of their original diameter. They are
possibly elongated and extensively attached to
the nuclear membrane. The occurrence of these
two artifacts is not strictly dependent on osmotic
pressure, since they both are found over a wide
range of concentrations and usually even in the
same preparation.

In a series of experiments, 6 partial mixtures of
Lara’s medium, 15 different concentrations of the
whole mixture, 12 solutions modified in calcium
and magnesium content, 8 media enriched with
bovine serum albumin or polyvinylpyrrolidone, and
7 other insect tissue culture solutions were tested
for their ability to maintain free polytene nuclei.
None of them gave better results, but many caused
greater damage to the nuclei than the Lara solu-
tion. Furthermore, it could be shown that the
stability of the nuclei is much more dependent on
the physiological stage of the larvae than on dif-
ferences in the composition of the isolation medium.

It is concluded that there are rather specific
factors involved in the structural stabilization of
these chromosomes, and an attempt is being made




to obtain data about the composition of the salivary
gland cytoplasm,
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1.23 CHANGES IN THE ULTRASTRUCTURE OF
SALIVARY GLAND CYTOPLASM IN SC/IARA
OCELL ARIS (COMSTOCK, 1882) DUE TO
MICROSPORIDIAN INFECTION

Artur Jurand® L. C. G. Simoes
Crodowaldo Pavan

The effects of infection by a microsporidian,
Thelohania sp., on the ultrastructure of the cyto-
plasm of salivary gland cells in Sciara ocellaris
were investigated. Uninfected cells in the cyto-

Fig. 1.23.1.

Cytoplasm of Normal Salivary Gland Cells.

plasm contain a dense ribosomal population stud-
ding large condensations of lamellar and vesicular
endoplasmic reticulum, numerous scattered Golgi
areas, and typical metazoan mitochondria (Fig.
1.23.1).

In infected cells of the salivary glands the
ultrastructural integrity of cytoplasm is profoundly
changed due to depletion of ribosomes, disarrange-
ment of endoplasmic reticulum of both lamellar
and vesicular types, and decrease in size and in-
crease in numbers of mitochondria. The overall
electron opacity of the infected cytoplasm is de-
creased due to the decrease of ribosomal popula-
tion and, to some extent, also to formation of
cytoplasmic vacuoles, most probably by dilation
of endoplasmic reticulum cisternae (Fig. 1.23.2).
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Note large accumulations of the lamellar endoplasmic

reticulum cysternae (l.e.r.), Golgi areas (G), motochondria (M), and cell membranes between adjacent cells (c.m.).

On the left, basement membrane covering the basal side; on the right, apical cell membrane modified into brush

border lining the lumen of the gland. 14,500X.
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Fig. 1.23.2. Cytoplasm of an Infected Cell. Note large round sections through parasite cells, lower electron
opacity of the host cytoplasm, smaller diameter of mitochondria, disorganization of endoplasmic reticulum, and

vacuolation of cytoplasm. 14,500X.







Conclusions. — The main value of these results
lies in the fact that they make it possible to
compare similar data from organisms which differ
as markedly as bacteriophage T4 and Neurospora
in the organization of their DNA. From his work
with T4, Drake concluded that approximately
50% of the rII mutants induced by uv were the
result of base-pair transitions. An estimate of
the percentage of base-pair substitutions among
ad-3B mutants can be made based on the earlier
data.! At least 39% are base-pair substitutions,
and in view of the substantial proportion of
mutants which were unclassifiable, the figures
agree fairly well with results of Drake.

Only 2/27, or 5%, of the transition mutants
studied by Drake were revertible with hydrox-
ylamine in contrast with 11/67, or 16%, of the
ad-3B mutants. Since the sample of T4 mutants

is small, these results seem best interpreted as
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indicating that there is a similarity in the u