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ABSTRACT

During the coming year we plan to continue our studies on the
formation and repair of thymine damage induced by Y—rays in the DNA
of bacterial and mammalian cells.

The following problems concerning the radiochemical reactivity of
thymine in DNA in vitro and in vivo will be investigated. (1) Is there an
oxygen effect for production cf thymine damage in free E. coli DNA?

(2) Is the formation of thymine damage in native DNA preceded by local

_-denaturation of the polymer? (3) What are the molecular reasons for
the pronounced protection of the thymine residues to y-ray induced
damage in the DNA in situ in mammalian cells? The radjochemical
reactivity of thymine in isolated native and reconstituted Hela
chromatin will be investigated.

" A major effort will be made to improve our present methods for the
determination of radiation induced thymine damage. If methods of
sufficient sensitivity can be developed the molecular mechanism of
the excision from the DNA of Yy-ray damaged thymlne in mammalian cells
will be 1nvest1gated i
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" I. Introduction

During the second year of.this progect we plan to continue our
studies on the formation and repair of y-ray induced thymlne damage
in bacteria and mammalian cells.

The following questions concerning the efficiency of formation of
thymine damage will be studied. (1) Is there an oxygen effect for
the formation of thymine damage in free DNA and in DNA in situ in
E. c01i? (2) Does the formation of thymine damage in native DNA
- require local denaturation? (3) What is the radiochemical reactivity
of thymine in native mammalian chromatin? How much radioprotection
is supplied by the histones, how much by the acidic chromosomal
_ proteins? Does the radiosensitivity of thymine differ for native and
fully reconstituted chromatin? In addition to the obvious radio-
biological interest in these studies with mammalian chromatin information
" may be obtained about the structural similarity or d1351m11ar1ty of
native and reconstituted chromatin.

As dlscussed in the "Progress Report" we have demonstrated the
release from the DNA of Y-ray damaged thymine from Chinese hamster °
ovary cells during postlrradratlon incubation.. (See -section IIC).
Large amounts of cells and high levels of radiocactivity were needed in
these experiments mostly due to the limited sensitivity of the
reductive assay. Improved methods for the detection of y-ray damaged
residues have to be developed before a detailed study of the molecular
steps of the repair process becomes feasible. A major effort in this
direction will be made during the coming year. If successful, studies

- on the cell cycle dependeace of the excision of Y-ray damaged residues,
on the effect of metabolic inhibitors, on the excision process in
cells with a possible defect in DNA repair, etc. will become possible.

II. Radiochemical'ReaetiQity of Thymine inAFree DNA, HeLa Chromatin '
and DNA in situ in Bacterial and Mammalian Cells.

A.';Experimehts on free E> c011 DNA

1. Efflciency of formation of thymlne damage by y-rays under
aerobic and anoxic conditions: An oxygen enhancement factor of 2.4
was observed for the formation of [ H]H 0 from thymlne—methyl[ H] in
the DNA in situ in CHO cells (Roti Roti“and Cerutti, - 1973). This
result is difficult to interpret from a chemical point of view. It
will therefore, be of interest to 1nvest1gete whether an oxygen effect
. can be observed in vitro for the formatlon of thymine .damage-in free
E. coli DNA under protective and non-protective conditions both for
‘the fort formation of prodiucts of the 6-(hydroxy or hgdroperoxy)-S ,6~dihydro-
_ thymlne-type and of [3H]H20 from thymlne—methyl[ It should be
-pointed out in this connection that the oxygen effect observed for
DNA single strand breakage in bacteria and mammallan cells has recently
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been shown to be due to differences in the efficiency of repair rather
than of formation of breaks under anoxic relative to aerobic conditions
(Dean et al, 1969; Town et al, 1972). :

2. Efficiency of formation of thymine damage in native and
denatured E. coli DNA: 1In our previous studies a significantly lower
initial efflclency for the formation of thymine damage was observed
for native E. coli DNA than for single stranded ¢X174-DNA (Swinehart,
Lin and Cerutti, 1973). At doses above about 20 Krads where partial
denaturation of the native structure has undoubtedly occurred due to
strand breakage and disruption of hydrogen bonds the efficiency of
product formation is close to that for single stranded DNA. The
lowest doses used in these experiments were 10 Krads. The question
arises whether local disruption of the helix always preceds formation
of base damage. An indication that the nucleic acid bases may be
strongly protected in a native double stranded helix has also recently
been obtained by Ward and his collaborators (Ward and Kuo, 1970). On
the other hand the presence of endonuclease sensitive sites in Y-
irradiated break-free P}2-DNA has been observed by Carrier and Setlow
(1973) and by Brent (1973) and it has usually been assumed that’ these
sites correspond to base damaged re51dues. -

A series of low dose experiments is, therefore, plammed
with double stranded circular DNA from Pseudomonas phage PM-2. The
number of single strand breaks produced will be compared to the amount
of thymine damage at doses below 5 Krads. Single strand breakage in
PM-2-DNA can readily be determined by the filter assay of Vander Schans
et al (1973) and by alkaline sucrose gradient sedimentation while
thymine damage will be determined with our standard assays. It will
be particularly interesting to compare at low dose the efficiency of
the formation of products of the 6-(hydroxy or -hvdroperoxy)-5,6-
dihydrothymine type which occurs in the center of the double stranded
hellx with the reaction of the thymine-methyl group (i.e., formation
of [ H]H,0 from thym1ne-methyl[3H]) taklng place at the helix periphery.

B. Experiments with intact E. coli cells: " Comparision of
efficiency of formation of thymine damage under aerobic and
anoxic conditions. ) ’ ’

As mentloned in the preceding section the chemical basis for
the oxygen effect for the formation of thymine damage in CHO cells is
not understood, in particular since it has been shown that the damage
is mostly caused by OH-radicals (Roti Roti and Cerutti, 1973). We
plan to extend .these studies to E. coli and hope to obtain clues about
the basis of the oxygen effect. ' ‘ V '

C. Experiments with Hela chromatin.
" The factors résponsible for thé much lower radiosensitivity
of DNA in situ in the cell relative to free DNA in solution have not .
been clearly identified. Even under very strongly protective conditions
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thymine in free DNA was approximately twice as reactive as in intra-
cellular DNA (Swinehart, Lin and Cerutti, 1973). The availability of
procedures for the isolationof mammalian chromatinin a form in which

it retains at least -part of its functional inteégrity allows an approach
to this problem. We plan to compare the radiochemical reactivity of
thymine in native chromatin to partially and fully reconstituted
chromatin. Part of these studies will be carried out in collaboration
with Dr. G. Stein of our department.

1. Efficiency of formation of thymine damage in native Hela
chromatin: Dose response curves for the formation of products of the
6-(hydroxy or hydroperoxy)-5,6-dihydrothymine type and the release of
-I3H]H20 from thymine-methyl[éH] will be determined for native Hela chromatiin
prepared according to Stein and Farber (1972). A special effort will
be made to obtain data in the low dose range (i.e., below 10 Krads).
The results will be compared to those obtained from Hela DNA prepared
under mild conditions from chromatin. Characteristic dose reponse
curves were obtained for native chromatin in preliminary experiments .

~and-it is hoped that the radiochemical reactions of thymine which are
being determined can be used as a probe for chromatin structure.

2. Efficiency of formation of thymine damage in partially

and fully reconstituted Hela.chromatin: Chromatin will be partially -
reconstituted by incubating histones or acidic chromosomal proteins with
HeLa DNA in the proportions present in native chromatin. Complete
reconstitution will be carried using DNA and all chromosomal proteins.
The conditions for rcconstitution and the procedures for the preparation
of chromosomal proteins will be according to Stein and Farber (1972).
Special attention will again be focused on "initial" efficiencies at
.low doses where the difference in the radiochemical reactivity of the
preparations are expected to be at a maximum. The results will be compared
to those obtained by Ansevin (1973) who compared radiation induced helix
denaturation, single strand breakage and double strand breakage for free
- DNA and reconstituted chromatin from rat thymus nuclei. Our results may
also shed some light on the validity. of some recent chromatin models
(see e.g., Clark and Felsenfeld, 1972; Paul, 1972).

III. Excision of y-ray Damaged Thymine from the DNA in Mammalian Cells.

Recently we have demonstrated the removal from the DNA of damaged
thymine following y-irradiation in bacterial and mammalian cells (see
Progress Report, Section II). The reductive assay for products of the
6~ (hydroxy or hydroperoxy)-5,6-dihydrothymine type was used in these
studies (Hariharan and Cerutti, 1971; 1972). The sensitivity of this

assay, however, is limited. Micrococcus radiodurans was chosen as
. bacterial system since rather high doses can be used with this organism
without loss of viability. Most of our experiments on mammalian cells
‘were done with Chinese hamster ovary cells. Large amounts of cells

and high levels of radioactivity had to be used in these experiments
(e.g., at a dose of 25 Krads approximately 5 x 107 cpm in DNA-
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thymine-methyl[3H] and 108 cells in monolayers were required per
experimental point to be able to measure the released radiation products
in the cytoplasm and medium. For a systematic .study of the molecular
steps of excision repair of y-ray damaged residues in mammalian cells
(and E. coli!) a more sensitive assay for radiation products will have to
be developed.

A. Attempt to develop a more sens1t1ve assay for the determlnatlon
of thymine damage.

Ideally assays should be available allowing the determination
of specific radiation products in the DNA before their removal by a

‘repair process and in the cytoplasm and culture medium after excision
has occurred. The reduction assay for $roducts of the 6-(hydroxy or
hydroperoxy)~5,6-dihydrothymine type (t7) can be used for both purposes
but its sensitivity is insufficient to detect tT in DNA extracted from
cells which were irradiated with moderate doses. These are two
alternatives for chemical methods for the determination of radiation
products of the DNA bases. (1) The radiation products can be isolated
-and quantitated in their original form by chromatographic methods.

Mild digestion is necessary for the determination of products in
irradiated DNA. (2) A characteristic derivative of a radiation product

‘can be isolated and used as a quantitative measure. This alternative
is especially attractive if digestion of the irradiated polymer can
be avoided. The reductive assay for products of the 6-(hydroxy or
hydroperoxy) ~5,6-dihydrothymine type is an example of this second
approach.

. During the coming year we will attempt to develop a more
sensitive assay for y-ray induced thymine damage. Promising pre-
liminary results have been obtained with a procedure u51ng a cycle of
base and acid treatments of the irradiated thymlne—nethyl[ H] labeled
DNA or the acid soluble material contained in the cytoplasm and the .
culture medium. Labeled acetol is isolated as a specific degradation
products of 6-(hydroxy or hydroperoxy)-5,6-dihydrothymine. A
systematic study on a molecular level of the steps involved in the
excision of y-ray damaged residues in mammalian cells (and E. coli)
may become feasible with this procedure. .

B. The molecular mechanism of the excision from the DNA of
Y-ray damaged thvmine in manmalian cells._' :

If it is possible to substantially increase the sen51t1v1ty
of our methods for the determination of thymine damage experiments
on the cell cycle dependence of product excision may become possible.
This would be of particular interest since it has so far not been
‘possible to relate the changes in the radiosensitivity of mammalian
cells with the cell cycle (see e.g., Terasima and Tolmach, 1961;
Sinclair and Morton, 1963) to the efficiency of the production or
repair of a particular type of DNA damage. Pulse labeling of the
fqllowing type may be most promosing: Chinese hamster ovary cells
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(CHO) or human embryonic lung fibroblasts WI-38 will be pulse labeled
for a short time period (e.g., one hour) with [3H]thymidine and chased
with cold thymidine (e.g., for one-half to one hour). The kinetics
of product excision will be studied for the case where irradiation
‘immediately followed termination of the labeling procedures (mostly
S-phase cells will be irradiated under these-conditions with
approximately 20% G, contamination for a 10-hour S-peried). Alternatively,
irradiation will be carried out after a lag period comparable to the
-length of S (a mixture of G,, M, G; cells will be irradiated under '
these conditions (for the assay for damaged thymine, see introductory
_, paragraph to Section III).

Studies on the effect of metabolic inhibitors on excision repair
may become possible with the help of a more sensitive assay for base
damage. Especially interesting would be inhibitors of protein
synthesis (e.g., cycloheximide; e.g., Terasima and Yasukama, 1967;
Doida and Okada, 1972), RNA-synthesis (actinomycin D (see e.g., Tobey
et al, 1966; Doida and Okada, 1972) and DNA-synthesis (e.g., hydroxy-
urea and fluorodeoxyuridine). :
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of 2'-Hydroxyl Groups in Polyadenylic Acid on its Structure in Weakly
Acidic and Neutral Solutions and on its Capability to Form Ordered
Complexes with Polyuridylic Acid. J. Mol. Biol. 46, 221 (1969)

J. F. Remsen, N. Miller and P. A. Cerutti = Photohydration of Uridine

in the RNA of Coliphage R17. II. The Relation Between Ultraviolet
Inactivation and Uridine Photohydration. Proc. Natl. Acad. Sci. USA

65, 460 (1970) . )

P. V. Hariharan and P. A. Cerutti - Repair of Radiation Damaged Thymine
in Micrococcus radiodurans. Nature New Biology 229, 247 {1971).

J. F. Remsen, M., Mattern, N, Miller and P. A. Cerutti - Photohydration
of Uridine in the Ribonucleic Acid of Coliphage R17. Lethality of
Uridine Photohydrates and Nonlethality of Cyclobutane-type Photodimers.
Biochemistry 10, 524 (1971) P

M. G. Plelss and P. A. Cerutti - Phototransformation of 4-Thiouridine in
Escherichia coli Valine Transfer Ribonucleic Acid to Uridine, Cytidine
and N4-Methyleytidine. Biochemistry 10, 3093 (1971).

J.-Swinehart; A. Bobst and P. Cerutti — The Effect of Saturated
Pyrimidine Bases on RNA Conformation. FEBS Letters 21, 56 (1972).

P. V. Hariharan and P. A. Cerutti ~ Formation and Repair of Y-ray
Induced Thymine Damage in Micrococcus radiodurans. J. Mol. Biol.
66, 65 (1972).

M. Mattern, R. Binder and P. A. Cerutti -~ Cytxdlne Photohydratlon in
R17~RNA. J Mol. Biol. 66, 201 (1972). :

" P. V. Hariharan and P. A. Cerutti - Repair of,Strandleeaks in Gamma-
irradiated Micrococcus radiodurans. Int. J. Radiat. Biol. 22, 301 (1972).

J. Y. Vanderhoek and P. A. Cerutti - The Stability of Deoxycytldine
Photohydrates in the Mononucleotlde, Ollgonucleotldes and DNA. Biochem.
Blophys Res. Commun., in press. '

 P. Cerutti - Photochenle der Nukleinsauren, Houben-Weyl Band IV/3
Kapitel IX, Organische Photochemie (E Muller, ed.), Georg Thieme
Verlag, Stuttgart, in press
P. Cerutti - Base Damage in Deoxyribonucleic Acid Induced BY Ionizing
Radiation, Chapter VI in Photochemistry and Photobiology of Nucleic -
Acids (S. Y. Wang and M. Patrick, eds ) Gordon Breach Sclence Publlshers,.
New Yo 101k, in press. : : .
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P. Cerutti - Deoxycytidine Photohydration in DNA, Chapter IC in
Photochemistrv and Photobiology of Nucleic Acids (5. Y. Wang and M.
Patrick, eds.), Gordon Breach Science Publishers, New York, in press.

1035063
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2. Joseph L. Roti Roti

NAME : ' : Joseph Lee Roti Roti, Ph.D.

TITLE: Postdoctoral Associ
SIRIIDATE/SIRTHPLACE: S —
'PRESENT NATIONALITY:
SEX: ' " Male :
SOCIAL SECURITY NUMBER: y
EDUCATION: . |
’  Institution Degree »

//‘
-

HONORS :

AEC Health Physics Fellowship, 1965-68
Phi Kappa Phi, June 1965

RESEARCH AND/OR PROFESSIONAL EXPERIENCE:

1971 - v Postdoctoral Associate with Dr. P. A. Cerutti, Department
of Biochemistry, University of Florida, Gainesville,
Florida. -
1963- and 1964 Research Assistant with Dr. Robert Brown, Department of
(summers) Biology, Michigan Techmological University, Houghton,
S ' - : Michigan. B -

R RESPONSIBILITY IN THE PROPOSED PRdJECT AND PER CENT TIME DEVOTED TO IT.
Dr. J. Roti Roti will work on the problems outlined under Section C of
the proposal, i.e., the radiochemical reactivity of thymine in native
and reconstituted Hela chromatin. He will devote 100% of his time to
the project. ‘

SELECTED PERSONAL PUBLICATIONS IN AREAS RELATEDiTO PRESENT PROPOSAL.

J. L. Rbti'Roti, S. Okada and H. Eberle, Protein Synthesis During the
Cell Cycle of L5178Y. Exptl. Cell Res. 76, 200 (1973).

J. L. Roti Roti and S. Okada, A Mathematical Model of the Cell Cycle
- of L5178Y. Cell and Tissue Kinetics 6, 111 (1973)

1035064
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D. F. Liberman and J. L. Roti Roti, Effects of Drugs on L5178Y Cells.
I. Influence of Chloramphenicol on the Cell Cycle. Exptl. Cell Res.
77, 346 (1973).

. : oy
D. F. Liberman, J. L. Roti Roti and C. S. Lange, Effects of Drugs on
L5178Y Cells. II. Cell Cylce Stage Specificity of Chloramphenicol
Toxicity. Exptl. Cell Res. 77, 351 (1973).

- J. L. ROtl Roti, Matrix Stimulation of Cell Cycle Regulatlon, submitted
for publication. .

J. L. Roti Roti and R, B. Polnter, Equations for Estimating DNA Chain
Growth Using an Equilibrium Density Gradient Method, manuscript in
preparation.

J. L. Rot1 Roti and P. A. Cerutti, Radlochemlcal React1v1ty of Thymine

in the DNA in Chinese Hamster Ovary Cells "in situ", manuscrlpt in
preparation. '

1035065
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3. Reba K. Wright

Reba Kay Wright, Ph.D.
BIRTHDATE/BIRTHPLACE:
PRESENT NATIONALITY: . UsSA
SEX:

: Female
'SOCIAL SECURITY NUMEER: —

EDUCATION:

HONORS :

Institution Degree | Year Specialty

NASA Tralneeshlp, '1965~1968
University of Miami Research Fellowship, 1968 1969
NSF Traineeship, 1969-1972

Chi Beta Phi, 1964
Sigma Xi, 1972 .

Anerican Assoclatlon for Advancement of Sc1ence 1965

- RESEARCH AND/OR PROFESSIONAL EXPERIENCE:

1973 -

I

7/1968

'6/1965

6/1964

6/1963

!

6/1962

!

10350bb

8/1968 .

9/1965

8/1964

8/1963

'9/1962

Postdoctoral Associate with Dr. P. A. Cerutti,
Department of Biochemistry, University of Florida,
Gainesville, Florida

Research Technician, Emory University, Atlanta,
Georgia.

Research Technician, Oak Ridge Associated University,
Oak Ridge, Tennessee, '

Student Research, AEC Summer Student Research, Oak
Ridge Institute of Nuclear Studles, Oak Ridge,

- Tennessee

Student Research, NSF Summer Student Research at
SouthWestern at Memphis, Memphis, Tennessee

Research Techn1c1an, Department of Clinical Phyclolo ¥,
University of Tennessee Medical School, Memphis,
Tennessee
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RESPONSIBILITY IN THE PROPOSED PROJECT AND PER CENT TIME DEVOTED TO IT.

Will carry out the major portion of our study of thymine damage (Section
IIT). She will devote 100% of her time to this project.

- SELECTED PERSONAL PUBLICATIONS IN AREAS RELATED TO PRESENT PROPOSAL.

F. Snyder and R. Wright, Effect of Localized Irradiation on the Metabolism
- of Bone-Marrow Lipids. Radiation. Res. 25, 417 (1965).

F. Binkley, N. King, E. Milikin, R. K; Wright, C. H. 0'Neal and I. J.
Wundrum, Brush Border Particulates of Renal Tissue, Science 162, 1009
(1968). :

V. Ziboh, R. Wright and S. L. Hsia, Effects of Insulin on the Uptake
and Metabolism of Glucose by Rat Skin in vitro. Arch. Biochem. Biophys.
146, 93 (1971).

R. K. Wright and S. L. Hsia, Effects of Insulin, Prostaglandin E; and
Epinephrine on the Formation of Cyclic AMP by Human Sikin. Fed. Proc.
30, 1205Abs (1971). B

S. L. Hsia, R. Wright, S. H. Mandy and K. M. Halprin. Abnormalities in
Adenyl Cyclase of Psoriatic Skin. Joint leeting of the Society for
Investigative Dermatology end European Society for Dermatologlical Research,

Amsterdam, Netherland, pp. 10-11Abs, May 17-19, 1972.

R. K. Wright, S. H. Mandy, K. M. Haiprin and S. L. Hsia, Defects and
Deficiency of Adenyl Cyclase in Psoriatic Skin. Arch., Dermatol. 107,
47 (1973). '

S. L. Hsia, R. Wright, S. H. Mandy and K. M. Halprin, Adenyl Cyclase
in Normal and Psoriatic Skin. J. Invest. Derm. 59, 109 (1972).

1035067
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4. Maria V. McMacken

NAME : : Maria Vigo McMacken : .
TITLE: e Sci ‘
BIRTHDATE/BTRTHPLACE: W
PRESENT NATIONALITY: A | -

SEX: .

SOCIAL SECURITY NUMBER: —

. EDUCATION:

- InstltutJon Degree Year Spec1a11ty

RESEARCH AND/OR PROFESSIONAL EXPERIENCE:

Research Assistant with Dr. P. A. Cerutti, Department

1973 -
of Blocbemlstry, Unlver51ty of Florida, Gainesville,
Florida. :
1970 - 1971 Research Associate, Yéle\Uﬁi;ersity, New Haven,
' Connecticut;
1968 - 1969 Research A°515tant Unlver51ty of Wlscon51n, Madlson,
’ - Wisconsin.
1865 - 1966 Research Assistant, Unlver51ty of Wisconsin, Madison,
" Wlsconeln

RESPONSIBILITY IN THE PROPOSED PROJECT AND PER CENT TIME DEVOTED TO IT:

Ms. McMacken's major responsibility will be the routine culturing of
mammalian’cells and will assist in our experiments on the repair of -
-thymine damage in Chinese hamster ovary .cells and WI- 38 cells. 50% of
“her ‘time will be devoted to this project. : ' -

SELECTED PERSONAL PUBLICATIONS IN AREAS'RELATED IO PRESENT PRO?OSAL«
- D. R. Wilken, M. McMacken and A. Rodriguez - Choline and Betaine

Aldehyde Oxidation by Rat Liver FLtochondrla ~Biochim. Biophys.
-~ Acta 216, 305 (1970) ’ . ' PR

1035068
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5, Personnel contributing to the program but for whom no

support is requested from AEC.

P. V. Hariharan, Ph.D.
Miss J. Swinehart

Mr. M. Mattern

10350b9

Associate Scientist and
Instructor in Biochemistry

Graduate Student
(terminates in Fall, 1973)

Graduate Sigdent
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B. ?ublications»resulting from work suvported by A.E.C.

1. Papers published or in press:

P. V. Hariharan and P. A. Cerutti, Repair of Strand Breaks
 in Gamma-irradiated Micrococcus radiodurans. Int. J. Radiat. Biol. 22,
301 (1972).

J. Y. Vanderhoek and P. A. Cerutti, The Stability of
~Deoxycytidine Photohydrates in the Mononucleotide, Oligonucleotides and
DNA. Biochen. Biophys. Res. Commun., in press.

P. A. Cerutti, "Base Damage in DNA Induced by Ionizing
Radiation'", Chapter VI in Photochemistry and Photobiology of Nucleic
Acids, (5. Wang and M. Patrick, eds.), Gordon Breach Science Publishers,
New York, in press. :

P. A. Cerutti, "Deoxycytidine Photohydration in DNA",
Chapter IC in Photochemistry and Photobiology of Nucleic Acids, (S.
Wang and M. Patrick, eds.), Gordon Breach Science Publishers, New York,
in press. . . S '

2. Papers submitted for gublicatioﬁ:

J. Roti Roti and P. Cerutti, Gamma-ray Induced Thymine
Damage in Mammalian Cells.

M. Mattern, P. V. Hariharan, B. E. Dunlap and P. A.
* Cerutti, DNA-Degradation and Excision Repair 'in y-irradiated Chinese
Hamster Ovary Cells.

3. Papers communicated at national meetings:

P. A, Cerutti, Repair of Gamma-ray Induced Thymine Damage
 in Chinese Hamster Ovary Cells, IV International Congress of Biophysics,
Moscow, 1972.

J. Roti Roti and P. A. Cerutti, Radiochemical Reactivity of
_Thymlne in DNA of Chinese Hamster Ovary Cells in situ, Rad Res. Soc. '
Annual Meeting, St. Louis, 1973; Abstr EC-1.

J. Swinehart, W-S. Lin and P. A. Cerutti, Gamma4ray
Induced Thymine Damage in the Mononucleotide and Single and Double
Stranded DNA, Biophysical Soc1ety 7th Annual Meeting, Columbus, Ohlo, -

. 1973, Abstr. WMP-F3.

P. A. Cerutti, Ultraviolet and Gamma-ray Induced Pyrimidine
Damage in Polynucleotides in vitro and in vivo, Gordon Conference on
Nucleic -Acids, New Hampshire, 1973.

—

1035010
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C. Support received from other federal agencies.

Support is obtained from the National Institutes of Health
(Grant No. 5 ROl GM 18617~03) for a project entitled "Structure and
Function of Ribonucleic Acid" in the amount of $36,431 (direct costs)
for the current year. ’

1035011



VI. Bﬁdget

Budget for the period September 1, 1973 to August 31, 1974

1. Salaries

. % of
Name _ | Title Time o
J. L. Roti Roti, Ph.D. Postdoctoral Associate 100 $ 9,515 (no fringe benefit
R. XK. Wright, Ph.D. Postdoctoral Associate 100 8,300 (mo frlnge benefit
- M. V. McMacken . Research Assistant 50 4,855
Fringe Benefits (10.5%) 510

(includes unemployment compensation)

SUBTOTAL $23,180

2. Permanent Ecuipment

Isco density gradient fractionator

Model 640 '$ 1,340
universal flow cell (5mm) and top holder-: _ 170 -
reel for 42 scintillation vials, 30 mm diameter - 60
Sero4utility bath, large (Precision Scientific) 250
Automatic pipettes with tips; 10-200ul ) 150
Two Dewan condenser assemblles (for flash evaporator) 180
SUBTOTAL $ 2,150
3. Supplies
Chemicals .. $ 1,000
-Radioisotopes . 2,500
Biochemicals ' : 1 500
Tissue-culture media ‘ 2,500
Glass and plastic ware 2,500
SUBTOTAL ' $10,000
4, Other Expenses
Instrument service contracts o $ 1,500
Publication costs ' 1,000
SUBTOTAL $ 2,500
5. Travel (Domestic) : o A $ 1,000
TOTAL DIRECT COSTS $38,830
INDIRECT COSTS (49.42% of 11,456_'

_ 5salar1es, wages and fringe benefits

osere T



VII. Financial Statement for the Present Contract Period

1035013

Total actual project cost to date for the
current period.

Estimated total cost for remainder of
period.

Total actual and estimated cost chargeable

to AEC for current period based on percentage
of cost agreed upon as contained in A-III of
Appendix "A" to Contract. v

Accumulated costs chargeable to AEC

Accumulated AEC Support Ceiling as stated
in Article III of Contract.

Total estimated AEC funds remaining
under Contract. ) L

-
R
-

-23-

$ 22,213.29

$ 23,786.71

$ 46,000.00

$115,001.64

$115,209.00

- $ 207.36
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R - J NOTICE OF RESEARCH PROJECT SIE NO.

SI-SiE 780 ;33';{5@7'0"' SCIENCE INFORMATION EXCHANGE

-AUTHORIZED O SMITHSONIAN INSTITUTION
' U.S. ATOMIC ENERGY COMMISSION AEC CONTRACT NO.

SUPPORTING DIV. OR OFFICE: ____DIVISION OF BIOLOCY AND MEDICINE

NAME & ADDRESS OF CONTRACTOR OR INSTITUTION: {State the division, department, or professional school, medical, ouduate
or other, with which this project should be identified.)

Departnent of Bilochenistry
College of Arts and Sciences
University cof Florida
Cainesville, Florida 32601

TITLE OF PROJECT:
Formastion and Repair of y-ray Induced Nucleic Acid Base Damage in Bacteria
and Maumalian Calls, ‘

" NAMES, DEPARTMENT, AND OFFICIAL TITLES OF PRINCIPAL INVESTIGATORS AND OTHER PROFESSIONAL SCIENTIFIC
PERSONNEL: (not including greduate students) engaged on the project, and fraction of man-year devoted to the project by each person.

Peter A. Cerutti _Departacnt of Biochemistry Principal Investigator 20%
Reba K. Wright Department of Biochemistry Postdoctoral Associate 1002
Joseph L. Roti Roti Departuent of Biochemistry Postdoctoral Associate 100X
Maria V. McMacken Departrent of Biochemistry Research Assistant 502

NO. OF GRADUATE STUDENTS ON PROJECT: NO. OF GRADUATE STUDENT MAN-YEARS:

SUMMARY OF PROPOSED WORK: {200-300 words, omit Confidential Data). Summaries are exchanged with government and private
agencies supporting ressarch, are supplied to investigaters upon request, and may be published in AEC documents. Make summaries sub-
stantive, giving initially and for each annual revision the following: OBJECTIVE; SCIENTIFIC BACKGROUND FOR STUDY; PRO-
POSED PROCEDURE: TEST OBJECTS AND AGENTS.
- During the coming year we plan to continue our studies on the formation ;nd
repair of thymine damage induced by y-rays in the DNA of bacterial and masmalian cells.

The following problems concerning the radiochemical reactivity of thymine in
DNA in vitro and in vivo will be investigated. (1) Is there an oxygen effect for
production 1on of thymine damage 1in frec E. coll DXA? (2) Is the formation of thymine
damage in native DNA preceded by local denaturation of the polymer? (3) WUhat are
the wolecular reasons for the pronounced protection of the thymine residues to
Y~ray induced damage in the DNA in situ in mammalian cells? The radiochemical
reactivity of thymine in 1solated native and recomstituted Hela chromatin will be
investigated.

A major effort will be made to improve our present methods for the determination
of radiation induced thymine damage. If methods of sufficient sensitivity can
be developed the molecular mechanisu of the excision from the DNA of Y-ray
damaged thynmine in memmalian cells will be investigated.

RESULTS TO DATE:

PROGRAM CATEGORY NO. é § dk/@’

BUDGET Signature of Principal |nvestigator
PRIMARY
SECONDARY DATE: Mey 3D, 1973

INVESTIGATOR — DO NOT USE THIS SPACE

10350174
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2. THE J. KILLIS MILLER HEALTH CENTER
' o UNIVERSITY OF FLORIDA

Department of Biochemistry . September 20, 1973 "~ Phone: 904-392.3361
' . o ' Gainesville, 32610

Dr. Lamar Medley

Contract Division ) .
U.S. Atomic Energy Commission
Post Office Box E .
" Oak Ridge, Tennessee 37830

Deér_Dr. Medley:

Enclosed. please find a revised budget for the
period September 1, 1973 to August 31, 1974 of contract °
AT-(AO-l)-AlSS._

Sincerely yours,

<:;E;;;2 CEEf~cg>f{:€i,/7‘

Peter A. Cerutti
Principal Investigator

s -
C,./.“ P gy <0 AN Al .

Budget Approved: Thomas D. Fontaine, Acting
Director, Sponsored Research

- PAC:alf

Enclosures 0}{

1035015 .
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Revised Budget for A.E.C. Contract AT(40-1)-4155-
for the Period September 1, 1973 to August 31, 1974

1. Salaries

% of

Name Title Time
S. Locke Lab Technologist II ° 100 $ 7,600 ,
R. K. Wright, Ph.D. Postdoctoral Associate 100 8,300 (no fringe benefits)
M. V. McMacken Research Assistant 50 4,855 )
Fringe Benefits (10.5%) 1,428

(includes unemployment compensation
plus $120 health insurance)

SUBTOTAL $22,183

2. Permanent Equipment

Isco density gradient fractionator

Model 640 : ' : 1,340
universal flow cell (5mm) and top holder ' 170
reel for 42 scintillation vials, 30 mm diameter - 60
SUBTOTAL ' $ 1,570

3. Supplies
Chemicals o | . -$ 1,000
Radioisotopes : ' : 2,500
Biochemicals ' _ © 1,000
Tissue-culture media ) ) 2,034
Glass and plastic ware : 2,000
SUBTOTAL ~$ 8,534

- 4. Other Expenses

Instrument service contracts : ‘ $ 1,000
Publication costs : 750
SUBTOTAL $ 1,750
5. Travel (Domestic) | ©§ 1,000
TOTAL DIRECT COSTS © $35,037
" INDIRECT COSTS (49.42% of $10,963

salaries, wages and fringe benefits)

TOTAL $46,000

' ' : : E 4316.



StEE T &H»
s

Lrtaser,

-

) (401

g

L L L
I $45,793 KEW AEC ¥

; i : - :
S DATE » L. sl D : o S
318 (Rev. 9-53) AECM 0240 - .- ; - #43—16—81405~




