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MILISLAV DEMEREC

January 11,1895-April 12,1966

BY BENTLEY GLASS

IN THE YEAR, 1919, when a certain young Yugoslav agricul-
tural student came to Cornell University to pursue gradu-

ate study in genetics under R. A. Emerson, the first great dec-
ade of American genetical studies was just drawing to a close.
The ensuing four and a half decades, to the time of his death,
have been identified with Milislav Demerec's own career and
contributions as with few others. He was among the dozen or so
geneticists whose work has made the United States preemi-
nent in this biological science. His own contributions reflected
not only great profundity in seizing upon the most important
problems for investigation but also great flexibility in shift-
ing from one area of significance to another, at the cost of
abandoning tried techniques and acquiring skill in entirely
new ones. Yet equally important to the advancement of science,
along with his investigations and discoveries, were his gifts of
scientific leadership and administration. No account of his life
must ignore their value.

Milislav Demerec was born in Kostajnica, Yugoslavia, on
January 11, 1895. He graduated from the College of Agri-
culture, Krizevci, Yugoslavia, in 1916 and held a position as
Adjunct at the Krizevci Experiment Station until 1919, when
he came to the United States to study at Cornell University. He
received the Ph.D. degree in genetics from Cornell in 1923,
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having worked as assistant in plant breeding during several
years of his graduate study. In 1923 he joined the staff of the
Department of Genetics, Carnegie Institution of Washington,
in Cold Spring Harbor, New York, as a Resident Investigator.
He was appointed Assistant Director in 1936, Acting Director
in 1942, and Director in 1943. From 1941 he was also Director
of the neighboring Biological Laboratory of the Long Island
Biological Association, which was later renamed the Cold
Spring Harbor Laboratory of Quantitative Biology.

On June 30, 1960, Dr. Demerec retired from the director-
ship of the Department of Genetics of the Carnegie Institution
of Washington, and joined the research staff of the Brookhaven
National Laboratory as a Senior Staff Member. There he con-
tinued his program of research in bacterial genetics until the
end of 1965. He then became Research Professor of Biology at
C. W. Post College of Long Island University, and remained
very active in research until his sudden death from a heart
attack on April 12, 1966. A number of posthumous papers,
completed by his colleagues, represent work actively in prog-
ress at the time.

He has twice been honored since his death, first by C. W.
Post College, which named its science building the Milislav
Demerec Science Laboratory; and most recently by the Cold
Spring Harbor Laboratory of Quantitative Biology and the
Carnegie Institution of Washington, which on June 5, 1968,
jointly named in his honor the principal laboratory build-
ing constructed by the Carnegie Institution of Washington on
the land of the Cold Spring Harbor Laboratory (held by the
Wawepex Society).

Dr. Demerec held appointments as Research Associate of
Columbia University (1943-1965), Consultant of the Brook-
haven National Laboratory (since 1948), Visiting Professor at
the Rockefeller Institute of Medical Research (1958-1960),
and Consultant in Genetics and Cellular Biology at Adelphi
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College. Besides giving lectures and seminars in many parts of
the United States, Europe, Asia, Africa, and South America, he
was instrumental in bringing numerous young foreign sci-
entists and students to the United States to receive experience
and instruction in methods of research developed here.

Dr. Demerec was a member of the Council of the 6th Inter-
national Congress of Genetics, held in Ithaca in 1932; vice
president of the 7th Congress, held in Edinburgh in 1939; mem-
ber of the Permanent International Committee of the Inter-
national Genetics Congress, 1939-1953; chairman of the
Committee on Transportation for the 8th Congress, held in
Stockholm in 1948; and a member of both the Organizing
Committee and the Program Committee for the 10th Congress,
held in Montreal in 1958. He served as secretary-treasurer
(1935-1938), vice president (1938), and president (1939) of
the Genetics Society of America; as treasurer (1933-1935), vice
president (1947), and president (1954) of the American So-
ciety of Naturalists; as chairman of the U.S.A. National Com-
mittee of the International Union of Biological Sciences; and
as member or chairman of many committees appointed by the
National Academy of Sciences to study special problems of na-
tional and scientific importance. In particular, he served on
the Committee on the Genetic Effects of Atomic Radiation,
which made important reports in 1956 and 1960. He was chair-
man of the Section of Zoology and Anatomy of the Academy
from 1958 to 1961.

Dr. Demerec was a member of the National Academy of
Sciences (elected in 1946) and of the American Philosophical
Society (elected in 1952). He was a fellow of the American
Academy of Arts and Sciences, the New York Academy of Sci-
ences, and the American Association for the Advancement of
Science; a member of the council of the Radiation Research
Society; and a member of many other professional organizations,
including Sigma Xi, Phi Kappa Phi, the Society of American
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Bacteriologists, the Society for the Study of Evolution, the
American Genetic Association, the American Society of Zo-
ologists, and the Botanical Society of America. He was honored
for his scientific accomplishments by being awarded the Order
of St. Sava by the Yugoslav government in 1935, and by honor-
ary memberships in the Royal Danish Academy of Sciences
and Letters, the British Genetical Society, the Academy of
Sciences of Yugoslavia, the Genetics Society of Japan, the Society
of Biology of Santiago, Chile, and the Faculty of Medicine of
the University of Chile. In 1957 he received from Hofstra Col-
lege the honorary degree of Doctor of Laws; in 1960 the degree
of Doctor honoris causa from the University of Zagreb; and in
1961 the degree of Doctor of Science from Long Island Uni-
versity.

Dr. Demerec became a naturalized citizen of the United
States in 1931. In 1921 he married Mary Alexander Ziegler,
engineering graduate of Cornell University and teacher of sci-
ence. Dr. and Mrs. Demerec had two daughters who have sur-
vived him, Mrs. Philip E. Hartman and Mrs. Neville Dyson-
Hudson, both of Baltimore, Maryland; and five grandchil-
dren.

Dr. Demerec's research spanned a period of forty-six years,
and was directed toward a better understanding of the nature
of genes, their structure and function, and their spontaneous
and induced mutability. Demerec began his genetic investiga-
tions with a study of the basis of variable phenotypic traits.
The striping of leaves, the variegations of maize seeds, and the
virescence of seedlings that at first are albino but later turn
green evoked in him a deep interest in the basis of somatic
mosaicism. Suspecting somatic mutation to be a prevalent
cause of such changes, he very early directed attention to this
phenomenon, and shifted from maize to Drosophila virilis and
to delphiniums as appropriate organisms for probing the na-
ture of the factors that control mutation rates. His classic pa-
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pers on the unstable genes of Drosophila virilis remain basic
to an understanding of the mutation process. These genes
exhibited different mutation rates at different stages of the life
cycle and in different tissues.

A second period in Demerec's genetic investigations began
in the early 1930s with the study of X-ray-induced mutations
and deficiencies in Drosophila. Here, too, an interest in the role
of gene mutation in ontogeny was evident, since one of his
most important early contributions to this new area was the
relation of induced deficiencies to cell lethality. With the in-
troduction of salivary gland chromosome analysis, the work on
deficiencies and other types of chromosome aberrations ad-
vanced rapidly, in collaboration first with Margaret Hoover,
and later with B. P. Kaufmann, Eileen Sutton, and others.
Demerec's interest in the factors controlling spontaneous mu-
tability was not lost, however. From this period date also those
extremely significant studies of the differences in mutabil-
ity in various wild-type strains of Drosophila melanogaster, and
the identification of a mutability-stimulating gene in the Flor-
ida stock.

By the 1940s Demerec was studying the effects of ultra-
violet radiation and of neutrons in inducing gene mutations
and chromosome aberrations, but the advent of World War
II, with certain practical demands, brought about a shift of
activity in his laboratory at Cold Spring Harbor. Of enormous
practical importance was the work performed to induce, in
Penicillium, mutations that greatly increased the yield of pen-
icillin. Of greater long-range value were the parallel studies of
mutations evoking resistance on the part of Staphylococcus to
penicillin and other antibiotic agents or to drugs. A major new
direction of genetics was initiated by Demerec and Ugo Fano
in their 1945 paper on bacteriophage-resistant mutants in Es-
cherichia coli. By the end of the 1940s Drosophila studies had
been fully replaced by studies of radiations and chemical mu-
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tagens (including carcinogens) and their effects on the genes
of bacteria, especially in relation to mutations promoting bac-
terial resistance. The latter research revealed two important
principles to be followed in antibiotics therapy. These drugs
should be administered in high enough initial doses to prevent
the occurrence of "second-step" (highly) resistant bacterial mu-
tants; and they should be used in combination rather than
singly, since a mutant that is resistant to one antibiotic has a
very small chance of being resistant to another one also. This
work in turn led, in the 1950s, to the studies that were to oc-
cupy Demerec until the end, namely, the investigation of re-
combination and the fine structure of the gene in Salmonella,
the agent causing mouse typhoid.

By special techniques of transduction and hybridization,
Demerec analyzed various genes that control the synthesis of
amino acids and purines in Salmonella. Independently, and
in collaboration with Philip Hartman and others, Demerec
analyzed the functional organization of the bacterial chro-
mosome and discovered a remarkable parallelism between the
sequence of functional units and the sequence of biochemi-
cal steps in a chainlike synthesis. It became evident that the
gene is a complex structure, rather than the basic unit of hered-
ity as was formerly supposed. Smaller units, or mutational sites,
can be distinguished within it, and their relative positions
determined. It appears that these sites, too, tend to be
grouped together according to similarity of function.

Aside from his earliest scientific studies while a graduate
student, and his years following retirement, which were spent
at the Brookhaven National Laboratory and at C. W. Post
College, all of Demerec's long career was identified with Cold
Spring Harbor, from that first day in 1923 when he arrived as a
fresh Ph.D. to join the staff of the Department of Genetics of
the Carnegie Institution of Washington, to the day in 1960
when he retired as Director of both the Carnegie Institution's
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Department of Genetics and the Long Island Biological Lab-
oratory. In that span of nearly forty years of activity, Demerec
had made Cold Spring Harbor a worldwide focus of inspira-
tion and leadership in genetics. This role began when he be-
came Director of the Biological Laboratory in 1941, and in
the following year Acting Director of the Carnegie Institu-
tion's Department of Genetics. In 1943 he became the Direc-
tor of the Carnegie Department, and the close and fruitful col-
laboration of the two neighboring biological institutions
started them toward the fusion that eventually took place. The
outstanding series of Cold Spring Harbor Symposia in Quan-
titative Biology which he organized from 1941 to 1960 brought
scientists from all over the world to engage in relaxed, informal
conversations on the sandspit and the veranda of Blackford
Hall, as well as in the formal sessions where interesting and
sometimes epochal papers were presented and discussed. From
1941, when the symposium on "Genes and Chromosomes" was
held, until the year of his retirement, it was chiefly the fore-
sight and wisdom of Milislav Demerec in choosing subjects of
most timely interest, selecting participants of worldwide em-
inence, organizing the program, and editing the proceedings
that made Cold Spring Harbor in June the mecca of genetic
biology, where genetics, evolution, and biochemistry came to-
gether in fruitful interaction.*

Stimulating contacts spread through the summer as visiting
research workers exchanged ideas with each other and with
members of the permanent staffs of the Biological Laboratory
and the Carnegie Department. At least one visitor can testify
that he never worked harder than during those summers
and never had a better vacation for himself and his family than
in those years when Cold Spring Harbor was a summer

* It is characteristic of Demerec's innate modesty that he did not list these
volumes in his bibliography, but in simple justice this has been done by the
author o£ the present memoir.
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home and laboratory. By judicious appointments to the re-
search staffs of the two institutions, Demerec kept the spear-
heads of investigation probing into significant new fields. Es-
pecially noteworthy was the arrival of A. D. Hershey in 1950.
Cold Spring Harbor had already become at that date a center
of the phage group. Summer meetings had led in 1945 to the
establishment of a special summer course for instruction in the
theory and techniques of genetic investigation with bacterial
viruses. A parallel summer course in the genetics of bacteria
was started in 1955. These and later additions to the summer
courses have added undying importance to Cold Spring Har-
bor as a biological center, for here germinated much of the
work that flowered in the present effulgence of microbial and
viral genetics throughout the world.

Somehow, year after year, Demerec made this possible on a
financial shoestring. The Carnegie Institution provided not
only new laboratories for its own staff but also a grant to the
Biological Laboratory for the construction of a handsome
auditorium suitable for future Cold Spring Harbor symposia
and other summer meetings. Grants were obtained to support
the permanent staff of the Biological Laboratory and the sum-
mer courses, and to maintain the charming but ancient build-
ings. Year after year local friends of the Cold Spring Harbor
community were encouraged to help maintain the Labora-
tory through their gifts. The scientific community through-
out the United States was canvassed. In mysterious ways, and
with real courage, for two decades Demerec found the means
not only to keep the summer programs and the year-round
research going, but to expand them in significant directions of
the new molecular biology that was springing into being.

Demerec served the scientific community in many ways. In
addition to the large number of scientific organizations, con-
gresses, and committees he aided, his editorial activities were
very great. He was responsible for the publication of the Cold
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Spring Harbor Symposia on Quantitative Biology. In 1934 he
started Drosophila Information Service. This was the first of
the professional newsletters and information services in ge-
netics. He established the Drosophila stock center at Cold
Spring Harbor in the Carnegie Department of Genetics, the
first of such stock centers to maintain the important experi-
mental stocks of Drosophila and to supply them to Drosophila
workers around the world. He edited a basic handbook for
Drosophila, The Biology of Drosophila. Together with B. P.
Kaufmann, he wrote the Drosophila Guide, a handbook
of enormous usefulness to all geneticists and other workers with
that exemplary organism. The booklet has gone through seven
editions. Demerec founded the series Advances in Genetics
(Academic Press) and served as editor for nine volumes, from
1947 through 1958; he also served on the editorial boards of
several genetical journals. Yet in the end those of us who
knew him well will remember him as the characteristic spirit
and impulse of Cold Spring Harbor, a nerve center of modern
genetics.
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BIBLIOGRAPHY

KEY TO ABBREVIATIONS

Am. J. Bot. = American Journal of Botany
Am. Naturalist = American Naturalist
Anat. Record = Anatomical Record
Carnegie Inst. Wash. Publ. = Carnegie Institution of Washington Publica-

tion
Carnegie Inst. Wash. Year Book == Carnegie Institution of Washington

Year Book
Cold Spring Harbor Symp. Quant. Biol. = Cold Spring Harbor Symposium

on Quantitative Biology
J. Bacteriol. = Journal of Bacteriology
J. Heredity = Journal of Heredity
Microb. Genet. Bull. = Microbial Genetics Bulletin
Proc. Internat. Congr. Genet. = Proceedings of the International Congress

of Genetics
Proc. Nat. Acad. Sci. = Proceedings of the National Academy of Sciences
Records Genet. Soc. Am. = Records of the Genetics Society of America

1921
Heritable characters of maize. X. Zebra striped leaves. J. Hered-

ity, 12:406-7.

1922
With R. A. Emerson, W. H. Eyster, and E. G. Anderson. Studies of

somatic mutations in variegated maize pericarp. Anat. Rec-
ord, 23:90-91. (A)

1923
Inheritance of white seedlings in maize. Genetics, 8:561-93.
Heritable characters of maize. XV. Germless seeds. J. Heredity,

14:297-300.

1924
A case of pollen dimorphism in maize. Am. J. Bot., 11:465-69.
Genetics of four groups of seedling characters which affect the de-

velopment of chlorophyll in maize. Anat. Record, 29:133-34.
(A)

With R. A. Emerson. Inheritance of white seedlings in maize.
Anat. Record, 29:134. (A)

Genetic relations of five factor pairs for virescent seedlings in
maize. Cornell University Agricultural Experiment Station
Memoirs, 84:1-38.
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1925
Reddish—a frequently "mutating" character in Drosophila virilis.

Anat. Record, 31:345. (A)
With Sophia Satina. Manoilov's reaction for identification of the

sexes. Science, 62:225-26.
Inheritance of pale green seedlings in maize. Genetics, 10:318-44.

1926
Reddish—a frequently "mutating" character in Drosophila virilis.

Proc. Nat. Acad. Sci., 12:11-16.
With R. A. Brink and J. H. MacGillivray. Effect of the waxy gene

in maize pollen—a reply to criticisms. Genetics, 11:38-40.
Notes on linkages in maize. Am. Naturalist, 60:172-76.
Heritable characters of maize. XXV. Piebald seedlings. J. Hered-

ity, 17:300-6.
The effect of selection on the frequency of mutation of the gene

for miniature-alpha in Drosophila virilis. Anat. Record, 34:169-
70. (A)

Miniature-alpha—a second frequently mutating character in Dro-
sophila virilis. Proc. Nat. Acad. Sci., 12:687-90.

1927
Magenta-alpha—a third frequently mutating character in Dro-

sophila virilis. Proc. Nat. Acad. Sci., 13:249-53.
Heritable characters of maize. XXIX. Midcob color. J. Heredity,

18:420-22.
A second case of maternal inheritance of chlorophyll in maize.

Botanical Gazette, 84:139-55.

1928
A possible explanation for Winge's findings in Lebistes reticu-

latus. Am. Naturalist, 62:91-94.
The behavior of mutable genes. Verhandlungen V Internatio-

naler Kongres fur Vererbungswissenschaft, Berlin, pp. 183-93.
Mutable characters of Drosophila virilis. I. Reddish-alpha body

character. Genetics, 13:359-88.

1929
Mutable genes in Drosophila virilis. Proceedings of the 1st In-

ternational Congress of Plant Sciences, Ithaca, Vol. 1, pp. 943-
46.
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Cross sterility in maize. Zeitschrift fur induktive Abstammungs-
und Vererbungslehre, 50:281-91.

Genetic factors stimulating mutability of the miniature-gamma wing
character of Drosophila virilis. Proc. Nat. Acad. Sci., 15:834-
38.

Changes in the rate of mutability of the mutable miniature gene
of Drosophila virilis. Proc. Nat. Acad. Sci., 15:870-76.

1930
A genetic factor affecting germinal mutability of miniature-alpha

wing character of Drosophila virilis. In: The Laws of Life,
Memorial volume of the 60th birthday of Professor V. Ruzicka,
pp. 45-56. Prague, Aventinum.

With J. G. Farrow. Non-disjunction of the X-chromosome in
Drosophila virilis. Proc. Nat. Acad. Sci., 16:707-10.

With J. G. Farrow. Relation between the x-ray dosage and the
frequency of primary non-disjunctions of X-chromosomes in
Drosophila virilis. Proc. Nat. Acad. Sci., 16:711-14.

1931
The behaviour of two mutable genes of Delphinium ajacis. Pro-

ceedings of the 5th International Botanical Congress, Cam-
bridge, England, pp. 196-97. (A)

Behaviour of two mutable genes of Delphinium ajacis. Journal
of Genetics, 24:179-93.

The gene. (Resume" of a lecture.) The Biological Laboratory,
3:29-32.

1932
Effect of temperature on the rate of change of the unstable minia-

ture-3 gamma gene of Drosophila virilis. Proc. Nat. Acad.
Sci., 18:430-34.

Rate of instability of miniature-3 gamma gene of Drosophila
virilis in the males in the homozygous and in the heterozygous
females. Proc. Nat. Acad. Sci., 18:656-58.

Exhibits. Proc. 6th Internat. Congr. Genet., Ithaca, Vol. 1, pp.
68-73.

Changes in the instability of miniature-3 gene of Drosophila dur-
ing ontogeny. Proc. 6th Internat. Congr. Genet., Ithaca, Vol.
2, p. 43.
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1933
Miniature-5, a new unstable gene in Drosophila virilis. Am. Nat-

uralist, 67:68-69. (A)
What is a gene? J. Heredity, 24:368-78.
The effect of x-ray dosage on sterility and number of lethals in

Drosophila melanogaster. Proc. Nat. Acad. Sci., 19:1015-20.

1934
Gene deficiencies as cell lethals in Drosophila melanogaster. Am.

Naturalist, 68:165.
Effect of x-rays on the rate of change in the unstable miniature-3

gene of Drosophila virilis. Proc. Nat. Acad. Sci., 20:28-31.
Biological action of small deficiencies of X-chromosome of Dro-

sophila melanogaster. Proc. Nat. Acad. Sci., 20:354-59.
With G. A. Lebedeff. Spindle-fiber attachment end of the X-

chromosome of Drosophila virilis. Cytologia, 5:391-94.
The gene and its role in ontogeny. Cold Spring Harbor Symp.

Quant. Biol., 2:110-15.

1935
Role of genes in a cell. Am. Naturalist, 69:61-62. (A)
Role of genes in evolution. Am. Naturalist, 69:125-38.
Relative importance of various genes to the organism. Science,

81:420. (A)
Unstable genes. Botanical Review, 1:233-48.
Woods Hole summer meeting of the Genetics Society of America.

Collecting Net, 10:261, 264-65.
Behavior of chlorophyll in inheritance. Cold Spring Harbor

Symp. Quant. Biol., 3:80-86.
With G. A. Lebedeff. The gene. Carnegie Inst. Wash. Year

Book, 34:40-43.

1936
With Margaret E. Hoover. Deficiencies in the forked region of

the X-chromosome of Drosophila melanogaster. Am. Natural-
ist, 70:47. (A)

With Margaret E. Hoover. Three related X-chromosome de-
ficiencies in Drosophila. J. Heredity, 27:206-12.

Frequency of "cell-lethals" among lethals obtained at random in
the X-chromosome of Drosophila melanogaster. Proc. Nat.
Acad. Sci., 22:350-54.
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Heredity and radiation. Radiology, 27:217-20.
The nature of mutations. I. Collecting Net, 21:9-10.
With Margaret E. Hoover. The gene. Carnegie Inst. Wash. Year

Book, 35:40-45.

1937
A mutability stimulating factor in the Florida stock of Drosophila

melanogaster. Genetics, 22:190. (A)
Differences in mutability in various wild-type lines of Drosophila

melanogaster. Science, 85:442. (A)
With Hugo Fricke. The influence of wave-length on genetic ef-

fects of x-rays. Proc. Nat. Acad. Sci., 23:320-27.
Relationship between various chromosomal changes in Drosophila

melanogaster. Cytologia Fujii Jubilee Vol., pp. 1125-32.
Frequency of spontaneous mutations in certain stocks of Dro-

sophila melanogaster. Genetics, 22:469-78.
With B. P. Kaufmann. Frequency of induced breaks in chromo-

somes of Drosophila melanogaster. Proc. Nat. Acad. Sci.,
23:484-88.

With Helen Slizynska. Mottled white 258-18 of Drosophila mel-
anogaster. Genetics, 22:641-49.

With B. P. Kaufmann. The gene. Carnegie Inst. Wash. Year
Book, 36:44-51.

1938
Hereditary effects of x-ray radiation. Radiology, 30:212-20.
With Hans Bauer and B. P. Kaufmann. X-ray induced chromo-

somal alterations in Drosophila melanogaster. Genetics,
23:610-30.

Eighteen years of research on the gene. Carnegie Inst. Wash.
Publ., 501:295-314.

With B. P. Kaufmann and Margaret E. Hoover. The gene. Car-
negie Inst. Wash. Year Book, 37:40-47.

1939
With Margaret E. Hoover. Hairy-wing duplication in Drosophila

melanogaster. Genetics, 24:68. (A)
L'importanza di alcuni loci per l'organismo. Scientia Genetica,

1:123-28. (Turin)
With Margaret E. Hoover. Hairy wing—a duplication in Dro-

sophila melanogaster. Genetics, 24:271-77.
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The nature of x-ray-induced lethal changes in the Notch region
of the X-chromosome of Drosophila melanogaster. Science,
89:401. (A)

Chromosome structure as viewed by a geneticist. Am. Naturalist,
73:331-38.

With B. P. Kaufmann and Eileen Sutton. The gene. Carnegie
Inst. Wash. Year Book, 38:185-91.

1940
With B. P. Kaufmann. Time required for Drosophila melano-

gaster males to exhaust the supply of mature sperm. Collec-
ting Net, 15:169.

A comparison between the x-ray induced and the spontaneous
Notches. Genetics, 25:115-16. (A)

With B. P. Kaufmann. An opportunity for students of heredity.
American Biology Teacher, 2:216-17.

With B. P. Kaufmann. Drosophila Guide: A Guide to Introduc-
tory Studies of the Genetics and Cytology of Drosophila mel-
anogaster. Washington, Carnegie Institution of Washington,
30 pp. (2d ed., 1941; 3d ed., 1943; 4th ed., 1945; 5th ed., 1950;
6th ed., 1957; 7th ed., 1966; 8th ed., 1969.)

With Eileen Sutton. Unequal breaks in two sister chromatids
induced by x-rays in Drosophila melanogaster. Proc. Nat.
Acad. Sci., 26:532-36.

Genetic behavior of euchromatic segments inserted into hetero-
chromatin. Genetics, 25:618-27.

With B. P. Kaufmann, Eileen Sutton, and O. T. Hinton. The
gene. Carnegie Inst. Wash. Year Book, 39:211-17.

1941
With U. Fano. Measurements of the frequency of dominant le-

thals induced in sperm of Drosophila melanogaster by x-rays.
Genetics, 26:151. (A)

Genetic changes. Journal of Applied Physics, 12:344-45.
The nature of the gene. In: Cytology, Genetics, and Evolution.

University of Pennsylvania Bicentennial Conference. Philadel-
phia, University of Pennsylvania Press.

The nature of changes in the white-Notch region of the X-chromo-
some of Drosophila melanogaster. Proc. 7th Internat. Congr.
Genet., Edinburgh, pp. 99-103.
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With U. Fano. Mechanism of the origin of x-ray induced Notch
deficiencies in Drosophila melanogaster. Proc. Nat. Acad. Sci.,
27:24-31.

With B. P. Kaufmann. Time required for Drosophila males to
exhaust the supply of mature sperm. Am. Naturalist, 75:366-
79.

Cold Spring Harbor Symposium on Genes and Chromosomes. J.
Heredity, 32:391-92.

Editor. Genes and Chromosomes—Structure and Organization.
Cold Spring Harbor Symp. Quant. Biol., 9:x + 315 pp. Fore-
word, v-vi.

Unstable genes in Drosophila. Cold Spring Harbor Symp. Quant.
Biol., 9:145-49.

With B. P. Kaufmann, Eileen Sutton, and U. Fano. The gene.
Carnegie Inst. Wash. Year Book, 40:225-34.

1942
With Alexander Hollaender, M. B. Houlahan, and M. Bishop. Ef-

fect of monochromatic ultraviolet radiation on Drosophila
melanogaster. Genetics, 27:139-40. (A)

With B. P. Kaufmann and Eileen Sutton. Genetic effects pro-
duced by neutrons in Drosophila melanogaster. Genetics,
27:140. (A)

With B. P. Kaufmann. Sperm utilization in Drosophila melano-
gaster following single and multiple inseminations. Genetics,
27:150. (A)

Chromosomal changes in Drosophila melanogaster and their evo-
lutionary significance. Proceedings of the 8th American Scien-
tific Congress, Washington, D.C., 1940. Vol. 3, pp. 37-41.

With K. S. Brehme. A survey of Malpighian tube color in the
eye color mutants of Drosophila melanogaster. Growth, 6:351-
55.

With B. P. Kaufmann. Utilization of sperm by the female Dro-
sophila melanogaster. Am. Naturalist, 76:445-69.

Department of Genetics. Carnegie Inst. Wash. Year Book, 41:169-
76.

With B. P. Kaufmann, U. Fano, Eileen Sutton, and Eva R. San-
some. The gene. Carnegie Inst. Wash. Year Book, 41:190-
99.

Editor. The Relation of Hormones to Development. Cold
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Spring Harbor Symp. Quant. Biol., 10:xii + 167 pp. Foreword,
v-vi.

1943
With S. Zamenhof. Heavy water and mutations. Genetics, 28:96.

(A)
With Stephen Zamenhof. Studies on induction of mutations by

chemicals. I. Experiments with heavy water (deuterium ox-
ide). Am. Naturalist, 77:380-84.

Department of Genetics. Carnegie Inst. Wash. Year Book,
42:123-26.

With B. P. Kaufmann, U. Fano, Eva R. Sansome, and Helen Gay.
The gene. Carnegie Inst. Wash. Year Book, 42:139-47.

1944
With U. Fano. Mutability to bacteriophage-resistance in Escher-

ichia coli. Records Genet. Soc. Am., 13:16. (A)
With E. R. Sansome, A. Hollaender, and E. Zimmer. Quantita-

tive effects of radiation on mutation production in Neurospora
crassa. Records Genet. Soc. Am., 13:33. (A)

With U. Fano. Genetics: physical aspects. In: Medical Physics,
ed. by Otto Glasser, pp. 495-512. Chicago, Year Book Publishers,
Inc.

With U. Fano. Frequency of dominant lethals induced by radia-
tion in sperms of Drosophila melanogaster. Genetics, 29:348-60.

Department of Genetics. Carnegie Inst. Wash. Year Book,
43:103-8.

With U. Fano and Eva R. Sansome. The gene. Carnegie Inst.
Wash. Year Book, 43:108-14.

1945
Production of Staphylococcus strains resistant to various concen-

trations of penicillin. Proc. Nat. Acad. Sci., 31:16-24.
Genetic aspects of changes in Staphylococcus aureus producing

strains resistant to various concentrations of penicillin. An-
nals of the Missouri Botanical Garden, 32:131-38.

With U. Fano. Bacteriophage-resistant mutants in Escherichia
coli. Genetics, 30:119-36.

With Eva R. Sansome and Alexander Hollaender. Quantitative
irradiation experiments with Neurospora crassa. I. Experi-
ments with x-rays. Am. J. Bot., 32:218-26.
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With Alexander Hollaender, Eva R. Sansome, and E. Zimmer.
Quantitative irradiation experiments with Neurospora crassa.
II. Ultraviolet irradiation. Am. J. Bot., 32:226-35.

Department of Genetics. Carnegie Inst. Wash. Year Book,
44:103-8.

With S. E. Luria. The gene. Carnegie Inst. Wash. Year Book,
44:115-21.

1946
With R. Latarjet. Mutations in bacteria induced by radiations.

Cold Spring Harbor Symp. Quant. Biol., 11:38-50.
Induced mutations and possible mechanisms of the transmission

of heredity in Escherichia coli. Proc. Nat. Acad. Sci., 32:36-
46.

Department of Genetics. Carnegie Inst. Wash. Year Book, 45:139-
42.

With R. Latarjet, S. E. Luria, E. F. Oakberg, and E. M. Witkin.
The gene. Carnegie Inst. Wash. Year Book, 45:143-57.

Editor. Heredity and Variation in Microorganisms. Cold Spring
Harbor Symp. Quant. Biol., ll:xii + 314 pp. Foreword, v.

1947
Resistance to drugs. Ideas for Teachers (Nassau County Tuber-

culosis and Public Health Association), 13:2.
Mutations in Drosophila induced by a carcinogen. Nature,

159:604.
Production of mutations in Drosophila by treatment with some

carcinogens. Science, 105:634. (A)
Department of Genetics. Carnegie Inst. Wash. Year Book, 46:123-

27.
With E. M. Witkin, H. B. Newcombe, and G. H. Beale. The gene.

Carnegie Inst. Wash. Year Book, 46:127-35.
Editor. Advances in Genetics, Vol. I. New York, Academic Press,

Inc. 458 pp.
Editor, with Katherine Brehme Warren. Nucleic Acids and Nu-

cleoproteins. Cold Spring Harbor Symp. Quant. Biol., 12:xii
+ 279 pp. Foreword, v.

1948
Origin of bacterial resistance to antibiotics. J. Bacteriol., 56:63-

74.
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Induction of mutations in Drosophila by dibenzanthracene. Genet-
ics, 33:337-48.

Eighth International Congress of Genetics. Science, 108:249-51.
Mutations induced by carcinogens. British Journal of Cancer,

2:114-17.
Genetic potencies of carcinogens. Acta de l'Union contre le can-

cer, 6:247-51.
Department of Genetics. Carnegie Inst. Wash. Year Book, 47:139-

43.
With B. Wallace and E. M. Witkin. The gene. Carnegie Inst.

Wash. Year Book, 47:169-76.
Editor. Advances in Genetics, Vol. 2. New York, Academic Press,

Inc. 373 pp.
Editor, with Katherine B. Warren. Biological Applications of

Tracer Elements. Cold Spring Harbor Symp. Quant. Biol.,
13:xii + 222 pp. Foreword, v.

1949
Chemical mutagens. Proc. 8th Internat. Congr. Genet., Stock-

holm, Hereditas Suppl., pp. 201-9.
Patterns of bacterial resistance to penicillin, aureomycin, and strep

tomycin. Journal of Clinical Investigation, 28:891-93.
Department of Genetics. Carnegie Inst. Wash. Year Book, 48:137-

42.
With B. Wallace, E. M. Witkin, and G. Bertani. The gene.

Carnegie Inst. Wash. Year Book, 48:154-66.

1950
Editor, with Katherine B. Warren. Amino Acids and Proteins.

Cold Spring Harbor Symp. Quant. Biol., 14:xii + 217 pp.
Foreword, vi.

Reaction of populations of unicellular organisms to extreme
changes in environment. Am. Naturalist, 84:5-16.

Genetic mechanism controlling bacterial resistance to streptomycin.
Transactions of the New York Academy of Sciences, 12:186-
88.

With U. Fano and Ernst Caspari. Genetics. In: Medical Physics,
Vol. 2, ed. by Otto Glasser, pp. 365-85. Chicago, Year Book
Publishers, Inc.

With Vernon Bryson. Patterns of resistance to antimicrobial
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agents. Annals of the New York Academy of Sciences, 53:283-
89.

Department of Genetics. Carnegie Inst. Wash. Year Book, 49:139-
43.

With E. M. Witkin, B. W. Catlin, J. Flint, W. L. Belser, C. Dissos-
way, F. L. Kennedy, N. C. Meyer, and A. Schwartz. The gene.
Carnegie Inst. Wash. Year Book, 49:144-57.

Editor. Advances in Genetics, Vol. 3. New York, Academic Press,
Inc. 267 pp.

Editor. Biology of Drosophila. New York, John Wiley & Sons,
Inc. x + 632 pp.

Editor, with Katherine B. Warren. Origin and Evolution of Man.
Cold Spring Harbor Symp. Quant. Biol., 15:xii + 425 pp.
Foreword, v-vi.

1951

With G. Bertani and J. Flint. A survey of chemicals for muta-
geneic action on E. colt. Am. Naturalist, 85:119-36.

Studies of the streptomycin-resistance system of mutations in E.
coli. Genetics, 36:585-97.

Biochemical aspects of genetics (review). Biochemical Society
Symposium No. 4, organized and edited by R. T. Williams.
Archives of Biochemistry and Biophysics, 33:491-92.

With Jessie Hanson. Mutagenic action of manganous chloride.
Cold Spring Harbor Symp. Quant. Biol., 16:215-28.

Editor, with Katherine B. Warren. Genes and Mutations. Cold
Spring Harbor Symp. Quant. Biol., 16:xvi + 521 pp. Fore-
word, v.

With E. M. Witkin, E. J. Beckhorn, N. Visconti, J. Flint, E. Cahn,
R. C. Coon, E. J. Dollinger, B. Powell, and M. Schwartz. Bac-
terial genetics. Carnegie Inst. Wash. Year Book, 50:181-95.

Department of Genetics. Carnegie Inst. Wash. Year Book, 50:167-
74.

Editor. Advances in Genetics, Vol. 4. New York, Academic Press,
Inc. 343 pp.

1952

Department of Genetics. Carnegie Inst. Wash. Year Book, 51:183-
90.
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With E. M. Witkin, E. L. Labrum, I. Galinsky, J. Flint, J. Hanson,
H. Monsees, and T. H. Fetherston. Bacterial genetics. Car-
negie Inst. Wash. Year Book, 51:193-205.

Editor, with Katherine B. Warren. The Neuron. Cold Spring
Harbor Symp. Quant. Biol., 17:xiv + 323 pp. Foreword, v.

1953
With Elise Cahn. Studies of mutability in nutritionally deficient

strains of Escherichia coli. I. Genetic analysis of five auxo-
trophic strains. J. Bacteriol., 65:27-36.

Reaction of genes of Escherichia coli to certain mutagens. Sym-
posia of the Society for Experimental Biology, 7:43-54.

Department of Genetics. Carnegie Inst. Wash. Year Book, 52:205-
10.

With E. L. Labrum, I. Galinsky, J. Hemmerly, A. M. M. Berrie,
J. Hanson, I. Blomstrand, and Z. Demerec. Bacterial ge-
netics. Carnegie Inst. Wash. Year Book, 52:210-21.

Editor. Advances in Genetics, Vol. 5. New York, Academic Press,
Inc. 331 pp.

Editor, with Katherine B. Warren. Viruses. Cold Spring Harbor
Symp. Quant. Biol., 18:xvi + 301 pp. Foreword, v.

1954
What makes genes mutate? Proceedings of the American Phil-

osophical Society, 98:318-22.
Genetic action of mutagens. Proc. 9th Internat. Congr. Genet.,

Bellagio, Italy, Caryologia Suppl., pp. 201-17.
Editor, with Katherine B. Warren. The Mammalian Fetus:

Physiological Aspects of Development. Cold Spring Harbor
Symp. Quant. Biol., 19:xii + 225 pp. Foreword, v.

Editor. Advances in Genetics, Vol. 6. New York, Academic Press,
Inc. 485 pp.

Department of Genetics. Carnegie Inst. Wash. Year Book, 54:211-
16.

With H. Moser, J. Hemmerly, I. Blomstrand, Z. E. Demerec, P. L.
FitzGerald, S. W. Glover, J. F. Hanson, F. J. Nielsen, and T.
Yura. Bacterial Genetics—I. Carnegie Inst. Wash. Year Book,
53:225-41.

1955
What is a gene?—Twenty years later. Am. Naturalist, 89:5-20.
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With V. Bryson. Bacterial resistance. American Journal of
Medicine, 18:723-37.

With Jean Hemmerly. Tests of chemicals for mutagenicity. Can-
cer Research Suppl. 3, pp. 69-75.

With I. Blomstrand and Z. E. Demerec. Evidence of complex loci
in Salmonella. Proc. Nat. Acad. Sci., 41:359-64.

Department of Genetics. Carnegie Inst. Wash. Year Book, 53:205-
10.

Dva predavanja o genetici mikroorganizma. (Lecture given at
the Yugoslav Academy of Sciences, Zagreb.) Predavanja
Odrzana u Jugoslavenskoj Akademiji Znanosti i Umjetnosti,
15:5-38.

Genetic basis of acquired drug resistance. Public Health Reports,
70:817-21.

With P. E. Hartman, H. Moser, D. Kanazir, Z. E. Demerec, P. L.
FitzGerald, S. W. Glover, E. L. Lahr, W. E. Westover, and T.
Yura. Bacterial genetics—I. Carnegie Inst. Wash. Year Book,
54:219-34.

Editor. Advances in Genetics, Vol. 7. New York, Academic Press,
Inc. 309 pp.

Editor, with Katherine B. Warren. Population Genetics: The
Nature and Causes of Genetic Variability in Populations. Cold
Spring Harbor Symp. Quant. Biol., 20:xvi -f 346 pp. Fore-
word, v.

1956
Added comment. In: Enzymes: Units of Biological Structure and

Function, ed. by Oliver H. Gaebler, pp. 131-34. (Henry Ford
Hospital Symposium.) New York, Academic Press, Inc.

With Z. E. Demerec. Analysis of linkage relationships in Salmo-
nella by transduction techniques. Brookhaven Symposia in
Biology, 8:75-84.

Editor, with Katherine B. Warren. Genetic Mechanisms: Struc-
ture and Function. Cold Spring Harbor Symp. Quant. Biol.,
21:xviii + 392 pp. Foreword, v.

A comparative study of certain gene loci in Salmonella. Cold
Spring Harbor Symp. Quant. Biol., 21:113-20.

Terminology and nomenclature. In: Genetic Studies with Bac-
teria, Carnegie Inst. Wash. Publ. 612, pp. 1-4.

With Zlata Hartman. Tryptophan mutants in Salmonella typhi-
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murium. In: Genetic Studies with Bacteria, Carnegie Inst.
Wash, Publ. 612, pp. 5-33.

Department of Genetics. Carnegie Inst. Wash. Year Book, 55:
293-97.

With H. Moser, R. C. Clowes, E. L. Lahr, H. Ozeki, and W. Viel-
metter. Bacterial genetics. Carnegie Inst. Wash. Year Book,
55:301-15.

Editor. Advances in Genetics, Vol. 8. New York, Academic Press,
Inc. 402 pp.

1957
Structure and arrangement of gene loci. Proceedings of the Inter-

national Genetics Symposia, Tokyo and Kyoto, Cytologia
Suppl., pp. 20-31.

The Biological Laboratory, Cold Spring Harbor. American In-
stitute of Biological Sciences Bulletin, 7:20-21.

Genetic aspects of drug resistance. In: Ciba Foundation Sym-
posium on Drug Resistance in Micro-organisms, ed. by G. E. W.
Wolstenholme and Cecilia M. O'Connor, pp. 47-58. London,
J.& A. Churchill.

Department of Genetics: Introduction. Carnegie Inst. Wash.
Year Book, 56:357-62.

With E. L. Lahr, H. Ozeki, I. Goldman, Sheila Howarth, and B.
Djordjevic. Bacterial genetics. Carnegie Inst. Wash. Year
Book, 56:368-76.

Editor, with Katherine B. Warren. Population Studies: Animal
Ecology and Demography. Cold Spring Harbor Symp. Quant.
Biol., 22:xiv + 437 pp. Foreword, v.

1958
Editor, with Carol Madden. Exchange of Genetic Material:

Mechanisms and Consequences. Cold Spring Harbor Symp.
Quant. Biol., 23:xvi + 433 pp. Foreword, v.

With I. Goldman and E. L. Lahr. Genetic recombination by
transduction in Salmonella. Cold Spring Harbor Symp. Quant.
Biol., 23:59-67.

Genetics and antibiotics. In: The Pasteur Fermentation Centen-
nial 1857-1957, pp. 141-45. New York, Chas. Pfizer & Co., Inc.

Department of Genetics: Introduction. Carnegie Inst. Wash.
Year Book, 57:373-78.
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With E. L. Lahr, T. Miyake, I. Goldman, E. Balbinder, S. Banic,
K. Hashimoto, E. V. Glanville, and J. D. Gross. Bacterial
genetics. Carnegie Inst. Wash. Year Book, 57:390-406.

Editor. Advances in Genetics, Vol. 9. New York, Academic Press,
Inc. 294 pp.

1959
Genetic structure of the Salmonella chromosome. Proc. 10th In-

ternat. Congr. Genet., Montreal, 1958. Vol. 1, pp. 55-62.
Albert Francis Blakeslee. Genetics, 44:1-4.
With H. Ozeki. Tests for allelism among auxotrophs of Salmo-

nella typhimurium. Genetics, 44:269-78.
With T. Miyake. Salmonella-Escherichia hybrids. Nature, 183:

1586.
With P. E. Hartman. Complex loci in microorganisms. Annual

Review of Microbiology, 13:377-406.
Department of Genetics: Introduction. Carnegie Inst. Wash.

Year Book, 58:425-30.
With E. L. Lahr, E. Balbinder, T. Miyake, Cornelia Mack, Diane

Mackay, and J. Ishidsu. Bacterial genetics. Carnegie Inst.
Wash. Year Book, 58:433-39.

1960
Foreword. Drosophila Information Service, 33:7-8a.
With J. Sams. Induction of mutations in individual genes of

Escherichia coli by low X-radiation. In: Proceedings of the
Symposium on Immediate and Low-Level Effects of Ionizing
Radiations, Venice, 1959. International Journal of Radia-
tion Biology, Supplement, pp. 283-91.

With T. Miyake. Proline mutants of Salmonella typhimurium.
Genetics, 45:755-62.

Frequency of deletions among spontaneous and induced muta-
tions in Salmonella. Proc. Nat. Acad. Sci., 46:1075-79.

With E. V. Glanville. Threonine, isoleucine, and isoleucine-valine
mutants of Salmonella typhimurium. Genetics, 45:1359-74.

Department of Genetics: Introduction. Carnegie Inst. Wash.
Year Book, 59:417-21.

With E. L. Lahr, E. Balbinder, T. Miyake, J. Ishidsu, K. Mizobuchi,
and Brigitte Mahler. Bacterial genetics. Carnegie Inst. Wash.
Year Book, 59:426-41.
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1961
The nature of the gene. American Journal of Human Genetics,

13:122-27.
Theory of the gene. Brookhaven Lecture Series No. 10 (BNL

739), pp. 1-13. Brookhaven National Laboratories, Upton, New
York.

1962
The fine structure of the gene. In: Molecular Control of Cellular

Activity, ed. by J. A. Allen, pp. 167-77. New York, McGraw-
Hill Book Co., Inc.

"Selfers"—attributed to unequal crossovers in Salmonella. Proc.
Nat. Acad. Sci., 48:1696-1704.

Transductants produced by homologous phage in Salmonella.
Microb. Genet. Bull., 19:7.

Nomenclature. Microb. Genet. Bull., 19:30-34.
With K. Mizobuchi and D. H. Gillespie. Cysteine mutants of

Salmonella typhimurium. Genetics, 47:1617-27.

1963
With D. H. Gillespie and K. Mizobuchi. Genetic structure of

the cysC region of the Salmonella genome. Genetics, 48:997-
1009.

Selfer mutants of Salmonella typhimurium. Genetics, 48:1519-
31.

1964
Clustering of functionally related genes in Salmonella typhimur-

ium. Proc. Nat. Acad. Sci., 51:1057-60.
With Noriko Ohta. Genetic analyses of Salmonella typhimurium

X Escherichia coli hybrids. Proc. Nat. Acad. Sci., 52:317-23.
Organization of genetic material in Salmonella. In: Struktur und

Funktion des genetischen Materials, Erwin-Baur-Gedachtnis-
vorlesungen, 111:51-56. Berlin, Akademie-Verlag.

Problems of present-day genetics. In: Genetics Today. Proc. 11th
Internat. Congr. Genet., The Hague, The Netherlands, Vol.
2, pp. lvii-lxii.

Synthesis. In: Genetics Today. Proc. 11th Internat. Congr.
Genet., The Hague, The Netherlands, Vol. 2, pp. 51-54.
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1965
With Karen New. Genetic divergence in Salmonella typhimur-

ium, S. montevideo and Escherichia coli. Biochemical and
Biophysical Research Communications, 18:652-55.

With K. E. Sanderson. The linkage map of Salmonella typhi-
murium. Genetics, 51:897-913.

Homology and divergence in genetic material of Salmonella typhi-
murium and Escherichia coli. In: Evolving Genes and Pro-
teins, ed. by V. Bryson and H. J. Vogel, pp. 505-10. New York,
Academic Press, Inc.

With Yeanhon Yan. Genetic analysis of pyrimidine mutants of
Salmonella typhimurium. Genetics, 52:643-51.

Gene differentiation. National Cancer Institute Monograph, 18:
15-20.

1966

With E. A. Adelberg, A. J. Clark, and P. E. Hartman. A proposal
for a uniform nomenclature in bacterial genetics. Genetics,
54:61-76.

With R. B. Middleton. Genetic homology of Salmonella typhi-
murium and Escherichia coli. Genetics, 54:347-48. (A)

1967
Properties of genes. In: Heritage from Mendel. (Symposium

sponsored by the Genetics Society of America, Fort Collins,
Colorado, 1965.) Madison, University of Wisconsin Press.

With H. Itikawa. "Ditto deletions" in the cysC region of the
Salmonella chromosome. Genetics, 55:63-68.

With Y. Nishioka and A. Eisenstark. Genetic analysis of aro-
matic mutants of Salmonella typhimurium. Genetics, 56:341-
51.

1968
With H. Itikawa. Salmonella typhimurium proline mutants. J.

Bacteriol., 95:1189-90.
With Marie L. St. Pierre. Hybrids of enteric bacteria. I. S. typhi-

murium-S. montevideo hybrids for the histidine loci. Genetics,
59:1-9.

With Ikuo Ino. Enteric hybrids. II. S. typhimurium-E. coli hy-
brids for the trp-cysB-pyrF region. Genetics, 59:167-76.
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With David Gillespie and H. Itikawa. Appearance of double
mutants in aged cultures of Salmonella typhimurium cysteine-
requiring strains. Genetics, 59:433-42.
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