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3. PROJECT ABSTRACT 

Two genera l  o b j c c t i v e s  are being pursued; t h e  f i r s t  i s  t o  determine 

t h e  amount of r a d i o a c t i v i t y  incorpora ted  i n t o  normal, aged, t ransformed,  

d i seased ,  and cancerous mammalian ce l l s  dur ing  r e p a i r  r e p l i c a t i o n  a f t e r  

and during t rea tments  with agen t s  known t o  damage DNA. 

determined as a func t ion  of  dose and exposure time, a l lowing  f o r  t h e  

c e l l u l a r  a c t i v a t i o n  of  any chemicals  which r e q u i r e  metabol ic  a l t e r a t i o n  

before  being capable of i n t e r a c t i n g  with DNA. 

where s u f f i c i e n t  amounts o f  r e p a i r  r e p l i c a t i o n  r a d i o a c t i v i t y  a r e  p r e s e n t ,  

t h e  r e p e t i t i v e  na tu re  of  t h e  DNA undergoing r e p a i r  r e p l i c a t i o n .  

t h e  DNA being synthes ized  up?n t rea tment  with t h e  damaging agen t  w i l l  be 

s t u d i e d  f o r  abnormal d i s t r i b u t i o n  of  incorpora ted  r a d i o a c t i v i t y .  

of f r a c t i o n a t i n g  t h e  DNA i s  t h e  DNA/DNA hybr id i za t ion  "Cot" technique ,  

which d i s t i n g u i s h e s  between h i g h l y  r e p e t i t i v e ,  i n t e r m e d i a t e  r e p e t i t i v e ,  

and unique DNA. 

. age, determined by t h e  c r i t e r i a  of e i t h e r  passage number of  age of t h e  

donor, and as a func t ion  of t h e  s t a t e  of t h e  c e l l ,  i.e., normal, transformed, 

d i seased ,  o r  cancer.  Cel l  l i n e s  being i n v e s t i g a t e d  i n c l u d e  human lymphocyte, 

Kaplan's mononucleosis, B u r k i t t ' s  lymphoma (Raj i  and EB3), mouse L-929 

f i b r o b l a s t ,  mouse L5178Y lymphoma, \\'I-38 (lung o r i g i n ) ,  Xeroderma pigmentosum, 

and normal human sk in  f i b r o b l a s t s .  

whether r e p a i r  r e p l i c a t i o n  occurs  i n i t i a l l y  i n  one c l a s s  of  DNA, e.g., 

i n  h igh ly  r e p e t i t i v e  DNA, be fo re  it occurs  i n  in t e rmed ia t e  o r  unique DNA; 

t h e  ce l l  cyc le  r e l a t i o n s h i p  between unscheduled s y n t h e s i s  and r e p a i r  

r e p l i c a t i o n  will be i n v e s t i g a t e d  i f  abnornal  p a t t e r n s  a r e  de t ec t ed .  

a t t e n t i o n  will be pa id  t o  r e l a t i n g  r e p a i r  obse rva t ions  t o  s u r v i v a l  and mu- 

Th i s  i s  be ing  

The second i s  t o  determine, 

Add i t iona l ly ,  

The method 

The d i s t r i b u t i o n  w i l l  be  observed as a func t io i i  o f  ce l l  

An a t tempt  w i l l  be  made t o  determine 

Spec ia l  

t a t i o n  r a t e  i n  L5178Y cel ls .  

and chemical carcinogens and mutagens which e i t h e r  do o r  do n o t  r e q u i r e  

metabol ic  a c t i v a t i o n ,  and which are o r  a r e  no t  water so lub le .  

The agents  being s tud ied  are  u l t r a v i o l e t  l i g h t  
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4.  SCIENTII: I C  BACKGROUND 

Repair of Dzrnagct t o  DNA 

The phenomenon of r e p a i r  of DNA has been desc r ibed  i n  seve ra l  s h o r t  

n o t e s  (1-4)  and more ex tens ive ly  i n  s e v e r a l  review a r t i c l e s  (5-10). Three 

of t h e  types  of molecular  r e p a i r  d i scussed  are  (a)  r e j o i n i n g  of s i n g l e  and 

double s t r a n d  breaks ,  (b) uiischeduled DNA s y n t h e s i s ,  and (c) r e p a i r  

r e p l i c a t i o n .  The evidence a v a i l a b l e  i n d i c a t e s  t h a t  unscheduled s y n t h e s i s ,  

which i s  measured us ing  au toradiographic  t echn iques  ( l l ) ,  i s  equ iva len t  

t o  r e p a i r  r e p l i c a t i o n ,  which i s  measured us ing  i s o l a t e d  DNA and d e n s i t y  

g r a d i c a t  c e n t r i f u g a t i o n  procedures  (12,13). Repai r  of DNA has been r epor t ed  

no t  on ly  a f t e r  damage by u l t r a v i o l e t  i r r a d i a t i o n ,  b u t  a l s o  a f t e r  t rea tment  

of ce l l s  w i t h  chemical carcinogens (14-44). The measurement of r e p a i r  

af ter  t r ea tmen t  of t h e  cel ls  wi th  precarc inogens  does not  r e s u l t  i n  d e t e c t i o n  

o f  r e p a i r  s y n t h e s i s ,  while  t h e  la t ter  i s  d e t e c t e d  when t h e i r  r e s p e c t i v e  

u l t i m a t e  carc inogens  a r e  used f o r  t r ea tmen t  (22). The d i s t r i b u t i o n  o f  

r e p a i r  i n  r e p e t i t i v e  and unique sequences of human DNA has been r epor t ed  

(13,45), and t h e  d i s t r i b u t i o n  i n  mouse s a t e l l i t e  v e r s u s  mainband DNA has a l s o  

been desc r ibed  (46). 

General Obj e c t i v e s  

During t h e  f i rs t  year  of  t h i s  proposa l ,  two major l i n e s  of i n v e s t i g a t i o n ,  

relevant t o  t h e  c e l l u l a r  and molecular  r e sponses  of mammalian ce l l s  i n  

c u l t u r e  t o  biohazardous phys ica l  and chemical agen t s ,  were i n i t i a t e d .  The 

first was t o  measure t h e  amount of r a d i o a c t i v i t y  incorpora ted  i n t o  t h e  DNA 



of normal, aged, transformed, diseased, and cancerous mammalian cells 

during repair replication after treatment with agents know to damage DNA 

and induce repair. 

exposure time. 

This was to be determined as a function of dose and 

The second line of investigation was to determine, where sufficient 

amounts of repair replication radioactivity were present, the repetitive 

nature of the DNA undergoing repair replication. 

the DNA is the DNA/DNA hybridization "Cot" technique. 

.us to determine whether t h e  repair replication radioactivity is distributed 

uniformly in highly repetitive, intermediate repetitive, and unique DNA 

sequences. 

these different classes of sequences was presented in the original proposal. 

The method of fractionating 

This technique allows 

A discussion of the known and possible biological functions of 

Chemi cal . Considerations . 

Because we are particularly concerned in our laboratory with develop- 

ing in vitro cellular assay systems for assessing the environmental danger 

of pollutant chemicals, the choice of chemical carcinogens to be used in 

these studies is being based on a number of factors: (a) are the chemicals 

found in the environment as pollutants; (b) are they water soluble o r  

relatively insoluble in aqueous systems; (c) are they readily taken up by 

the cells; and (d) do they require metabolic activation from a precarcino- 

genic state to the form of an ultimate carcinogen before they are capable 

of interacting with or otherwise damaging the DNA. 

which has been extensively discussed (47-52) ,  is of importance in deciding 

upon the length of time of exposure of the cells to the chemical when 

attempting to measure DNA repair. 

-- 

This latter consideration, 
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C e l l u l a r  Systems 

Severa l  b a s i c  q u e s t i o n s  were r a i s e d  i n  t h e  i n i t i a l  p roposa l  concerning 

r e l a t i v e  r e p a i r  c a p a b i l i t i e s  of d i f f e r e n t  human c e l l  l i n e s ,  and t h e  p rogres s  

and d i r e c t i o n  of t h e s e  s t u d i e s  i s  presented  i n  t h e  accompanying r e p o r t .  

I n  p a r t i c u l a r ,  q u e s t i o n s  were r a i s e d  about t h e  p o s s i b i l i t y  of  d i f f e r e n c e s  

i n  r e p a i r  r e p l i c a t i o n  c a p a b i l i t y  of normal versus  cancerous human c e l l s .  

Th i s  might depend on d i f f e r e n c e s  i n  a v a i l a b l e  s i t e s  i n  t h e i r  cliromosomal con- 

f i g u r a t i o n  f o r  chemical a t tack ,  o r  be r e l a t e d  t o  t h e  a v a i l a b i l i t y  of r e p a i r  

enzymes a s soc ia t ed  wi th  v i r u s e s  o r  v i r a l  information p r e s e n t  i n  t h e  c e l l s .  

Addi t iona l ly ,  t h e  ques t ion  was r a i s e d  of p o s s i b l e  q u a n t i t a t i v e  o r  q u a l i t a -  

t i v e  d i f f e r e n c e s  i n  t h e  a b i l i t y  of ce l l s  from humans of d i f f e r e n t  ages  t o  

respond t o  W l i g h t  o r  chemical ly  induced damage. 

our biohazard assessment  c a p a b i l i t y ,  a major cons ide ra t ion  i s  t o  s e l e c t  

cel ls  f o r  s tudy  which are de r ived  from t i s s u e  systems which a r e  p o t e n t i a l  

t a r g e t s  f o r  environmental ly  biohazardous agen t s ,  

p a r t i c u l a r l y  i n t e r e s t e d  i n  t h e  "normal" human lymphoblastoid ce l l s ,  of 

blood o r i g i n ,  t h e  \VI-38 human d i p l o i d  f i b r o b l a s t  l i n e ,  of embryonic lung 

o r i g i n ,  and s k i n  f i b r o b l a s t s  from humans of d i f f e r e n t  ages. 

\ 

In  t h e  development of 

I n  t h i s  regard ,  we are 

In t r e a t i n g  t h e s e  c e l l  systems with chemical agents ,  it w i l l  be  

necessary t o  d i s t i n g u i s h  i n  each case between t h e  a b i l i t y  of  d i f f e r e n t  c e l l s  

t o  r e p a i r  equiva len t  damage i n  t h e i r  DNA, caused by d i r e c t  a c t i n g  agents ,  

and t h e i r  handl ing of  chemicals r e q u i r i n g  metabol ic  a c t i v a t i o n .  

i n  t h e  accompanying p rogres s  r e p o r t ,  a choice  of  agen t s  which may h e l p  

accomplish t h i s  has  a l r e a d y  been made f o r  t h e  first yea r  of t h i s  s tudy;  

a d d i t i o n a l  chemicals w i l l  be i n v e s t i g a t e d  as descr ibed  below, 

As i nd ica t ed  



In addition to the above described investigations with human cells, 

studies have already been initiated during the first year of this project 

on the extent of repair and its distribution in the DNA of mouse L-929 

fibroblasts. During the second year of this project, the studies on mouse 

cells will be extended to the L5178Y mouse lymphoma cell line. The latter 

is currently being employed in our laboratory for mutation assay. 

As indicated in the initial proposal, it is our ultimate goal to 

relate our observations on the quantitative and qualitative distribution 

of repair to the molecular. development of  cell death, mutagenesis, and 

carcinogenesis. During the second year of this project, we will pay particular 

attention to the effect of repair inducing treatment on cell survival, and 

initiate studies on its correlation with mutagenic action. 

5 .  SCIENTIFIC SCOPE 

The scientific scope of  this project is essentially as described in 

the initial proposal; as described in the accompanying progress report, 

these studies are well underway. In addition to the aims originally listed, 

however, we will also be investigating two additional parameters. 

The first relates to the probability that treatment of cells in 

culture with known carcinogens or mutagens will disturb the semi-conservative 

DNA synthesis process, while at the same time inducing repair replication. 

One approach to investigating the question of whether any disturbance to 

normal DNA synthesis is non-uniform in nature is to study the DNA/DNA Cot 

pattern of the DNA incorporating 311-TdR immediately after exposure to the 
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mutagen or carcinogen. 

such a study is currcntly underway with DNA of mouse L-929 cells labeled 

immediately after exposure to UV light, and which appears to be "radio- 

resistant". 

DNA synthesis and repair replication labeling. 

As indicated in the accompanying progress report, 

This type of labeling protocol is a composite of both normal 

An alternative procedure would be to allow repair replication labeling 

to occur after or during treatment of the cells with the chemical agents, 

but without hydroxyurea present, and then to separate the heavy density 

BrUdR containing semi-conservatively synthesized DNA from the repair 

replication labeled norn;al density DNA using the two sequential alkali 

CsC1-Cs2S04 density gradient procedure now standard in our laboratory. Both 

fractions, with appropriate controls, would then be subjected to DNA/DNA Cot 

fractionation. This second procedure, which would require minimum perturba- 

tion by the BrUdR on the Cot pattern, remains to be investigated. 

The second parameter relates to preliminary studies to be performed 

with L5178Y cells. 

at the thymidine kinase locus, as described by Clive -- et al. (53-55). 

is our intention to begin preliminary studies on the relationship of extent 

of repair replication and mutation frequency per survivor during the second 

year of this project. 

We are currently using these cells for mutation assay 

It 

The experimental designs to be used for  these repair replication 

studies, as well as procedural modifications to be applied to future 

studies, have been described in the initial proposal and in the accompanying 

progress report. 
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For preliminary studies involving mutation rate, we are currently 

developing cell clones which will allow us to perform the mutation assay 

described by Clive and co-workers (53-55) at the thymidine kinase locus. 

At the present time, we are maintaining in o u r  laboratory an LS178Y clonal 

line which is resistant to BrUdR at a concentration of 50 pg/rnl; this cell 

clone is believed to be lacking in thymidine kinase activity. We have 

also isolated a potential revertant clone, a presumptive heterozygote, 

which will bc used in testing chemicals for their induction of forward 

mutation to BrUdR resistance and for their induction of DNA repair under 

equivalent treatment conditions. 

Choice of Chemical'Agents 

In the initial proposal, the agents listed f o r  cell treatment included 

methyl methanesulfonate (MhlS), 4-nitroquinoline-1-oxide (4NQO) o r  its 

derivatives, N-acetoxy-2-acetylamiiiofluorene, nitrogen mustard, and 

N-methyl-N'-nitro-N-nitrosoguanidine ( W I N G ) .  As indicated in the acconpany- 

ing progress report, the chemicals being employed in the first year of 

this study are MMS, benzo(a)pyrene, and 4NQO. In the second year, we 

will additionally be investigating N-acetoxy-Z-MF, representative of the 

aromatic amines, and dimethylnitrosamine, representative of the nitrosamines, 

as well as ethyl rnethanesulfonate (EMS), a standard mutagen. Investigation 

of other carcinogens, e.g., the hepatic carcinogens ethionine and urethane, 

will be considered during the third year of this study. 



Significance 

The significance of this study, in terms of the environment , biological 
damage, and repair, was presented in the original proposal. 

to measure repair makes available to us a tool for assessing the harmful 

potential at the DNA genetic level of biohazardous agents in the environment. 

Our very ability 

6 .  SCIENTIFIC PERSONNEL 

Martin L. Meltz, Ph.D., Principal Investigator 

Associate Foundation Scientist 

50 percent of time for 12 months 

Birthdate: - 
Place of Birth: New York City, New York 

' 'Education: 

Honors: 

Atomic Energy Commission Postdoctoral Fellow 
National Defense Education Act (NDEA) Predoctoral Fellow 
Sigma Xi 

Research'and'Professional Experience: 

September 1971 to present - Associate Foundation Scientist, Southwest 
Foundation f o r  Research and Education, San Antonio, Texas. 
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September 1973 to p r e s e n t  - Adjunct A s s i s t a n t  P ro fes so r  of Radiology, 
Un ive r s i ty  of Texas Health Science Center a t  San Antonio. 

October 1970 t o  August 1971 - Graduate Research B iophys ic i s t ,  Laboratory 
of Radiobiology, Un ive r s i ty  of C a l i f o r n i a ,  Snn Francisco.  

Dr. Martin L. bletlz is an Associate  Foundation S c i e n t i s t  i n  t h e  
Environmental Science Program of the  Southwest Foundation f o r  Research and 
Education, where he has  been employed f o r  3 1/2 yea r s .  
f o r  t he  c e l l  and molecular  biology a spec t s  of t h e  Environmental Sciences 
Program. 

He i s  r e spons ib l e  

D r .  Meltz r ece ived  h i s  B.S. degree i n  Physics  i n  1963 from t h e  S t a t e  
Univers i ty  of New York a t  Stony Brook, Long I s l and ,  N. Y., a f t e r  a t t end ing  
pub l i c  school i n  New York Ci ty .  
Science and Engineer ing a t  t h e  Univers i ty  of Buffalo f o r  one year ,  before  
t r a n s f e r r i n g  t o  t h e  Heal th  Physics program a t  t h e  Department of Radiat ion 
Biology and Biophysics of t h e  Univers i ty  of Rochester ,  N. Y. 
completed h i s  degree i n  January of 1970. H i s  t h e s i s  r e sea rch ,  under the  
d i r e c t i o n  of  Dr. Shigefumi Okada, was concerned with t h e  e f f e c t s  of 
X- i r r ad ia t ion  on s y n t h e s i s  of RNA i n  t h e  mouse lymphoma L5178Y c e l l  l i n e  
grown i n  suspension c u l t u r e .  H i s  s t u d i e s  of RNA s y n t h e s i s  as a func t ion  
of c e l l  c y c l e  t ime and a f t e r  X- i r r ad ia t ion  r equ i r ed  use of p u l s e  labe l ing ,  
sucrose  g rad ien t ,  and RNA/DNA hybr id i za t ion  techniques .  

He was en ro l l ed  i n  a program i n  Nuclear 

D r .  liieltz 

I n  October 1969, Dr. Meltz began an Atomic Energy Commission pos t -  
doc to ra l  Fellowship under t h e  superv is ion  of D r .  Robert P a i n t e r  a t  t h e  
Laboratory o f  Radiobiology, Univers i ty  of C a l i f o r n i a  Medical Center  i n  
San Francisco,  C a l i f o r n i a .  H i s  s t u d i e s  were involved with t h e  r e p e t i t i o u s  
d i s t r i b u t i o n  of t h e  DNA undergoing r e p a i r  r e p l i c a t i o n  a f t e r  u l t r a v i o l e t  
i r r a d i a t i o n ,  and t h e  c e l l  ' l i n e s  s tud ied  were t h e  L-929 mouse f i b r o b l a s t  
l i n e  and t h e  human HeLa 229 c e l l  l i n e .  In  September 1971, D r .  Meltz a r r i v e d  
a t  Southwest Foundation f o r  Research and Education and was involved f o r  
two yea r s  i n  a r e s e a r c h  program studying RNA and DNA s y n t h e s i s  i n  t h e  
v e n t r z l  p r o s t a t e  o f  r a t s  as a func t ion  of age and hormonal s t a t u s .  

. 

In  June of 1974, Dr. Meltz was awarded a r e s e a r c h  c o n t r a c t  by t h e  United 
S t a t e s  Atomic Energy Commission t o  s tudy t h e  r e p e t i t i o u s  n a t u r e  of r epa i r ed  
DNA i n  mammalian c e l l s ;  t h i s  program involves  a number of d i f f e r e n t  mammalian 
c e l l  l i n e s  and i s  concerned with chemically induced damage, a s  wel l  as u l t r a -  
, v i o l e t  l igh t - induced  damage. 
(AEC Cont rac t  No. AT- (40-1) -4761). 

Dr. Nel tz  spends 50% of h i s  time on t h i s  s tudy 

Soc ie t i e s :  

Radiat ion Research S o c i e t y  
American Soc ie ty  f o r  C e l l  Biclogy 
Biophysical Soc ie ty  
Sigma X i  
American Assoc ia t ion  f o r  t h e  Advancement of Science 
Environmental blutagen Soc ie ty  
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Publications: 

1. Meltz, M. L., and Okada, S.: 
cycle of LS178Y mouse leukemic cells: 
template or rapidly labeled hybridizable RNA. - 67:90-96, 1971. 

Meltz, b l .  L., and Okada, S.: 
hybridizable RNA synthesized in L5178Y mouse leukemic cells: 
zation lifetime studies. Biophys. J. - 11:582-595, 1971. 

Ribonucleic acid synthesis in the cell 
Time of replication of the DNA 

Exp. Cell Res. 

2.  Characterization of the rapidly labeled 
Hybridi- 

3.  Meltz, M. L., and Okada, S.: Increased hybridization of RNA synthesized 
immediately after irradiation in cultured L5178Y mouse leukemic cells. 
Int. J. Radiat. Biol. - 19:287-292, 1971. 

4.  Meltz, M. L., and Painter, R.: Distribution of repair replication in 
the HeLa cell genome. Int. J. Radiat. Biol. - 23:637-640, 1973. 

5 .  Meltz, M. L.: Nucleic acid precursor incorporation patterns in ventral 
prostate tissue from rats of different ages. 
and Abnormal Growth of the Prostate, Chapter 20. M. Goland (ed.), 
Charles C, Thomas, Springfield, 1975 (in press). 

In Symposium of the Normal 

."i i.: " . 'Abstracts: 

. Meltz, M., and Okada, S.: RNA synthesis in lethally irradiated cultured 
mammalian cells. Radiat. Res.'35 -' No. 2, Abstract DE-2, 1968. 

2. Meltz, M,, and Okada, S.: RNA synthesis in L5178Y mouse leukemic cells: 
RNA/DNA hybridization studies. Biophys. SOC., Abstract TPM-MG, 1970. 

3. Meltz, M., and Painter, Re: Non-uniform distribution of repair replica- 
tion in mouse L-cell DNA after ultraviolet irradiation. Biophys. SOC., 
Abstract FPM-B5, 1972. 

4. Meltz, M,, Gause, E, M,, and Rowlands, J. R.: Baboon cell systems f o r  
environmental hazard determination. I. Alveolar mqcrophages. Biophys, 
SOC., Abstract (February, 1975). 

5 .  Meltz, M, L., and Thornburg, W, H.: Repair replication and its distri- 
bution in "normaltt and cancerous human lymphoblastoid cell lines after 
physical and chemical damage. Radiat. Res. SOC., Abstract (for 
presentation Nay 1975) 

7. OTHER PERSONNEL 

One Assistant Research Scientist, already employed, will spend 1000 of 

his time on this project; one laboratory assistant, already employed, will 

spend 50% of his time on this project. 
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8 .  OTIIER FINANCIAL ASSISTANCE 

A t  this time, proposals for other research projects involving Dr. 

Meltz participation have been submitted. 

project would be used solely for that project, and would not be available 

for funding any personnel or material for this research program. 

Any money derived from any other 

9. PREMISES, FACILITIES, EQUIPMENT, AND NATERIALS TO BE FURNISHED BY 

THE CONTRACTOR 

All premises, facilities, and equipment will be provided by the 

Southwest Foundation for Research and Education. The facilities available 

for this study include a tissue culture laboratory and an adjacent biochemistry 

laboratory. 

1. Tissue Culture Laboratory 
a) For incubation of cells in culture 

1. 37O C air incubator, double door (NAPCO) 
2. 37' C double door Hydro-Jac incubator (Forma Scientific) 
3. 

4. Temperature controlled warm room, 37' C (Honeywell) 

Full-view temperature and controlled gas-flow culture incubator 
for spinner bottles (Precision Scientific) 

i) 9 position roller bottle apparatus (Wheaton) 
ii) Rocker platform (Bellco Glass, Inc.) 

b) Microscopy 
1. Inverted microscope (American Optical Co.) 
2. Light microscope (AO) 
3. Zeiss Ultraphot 11 microscope 

c) Three sterile transfer rooms, with W lights for sterilization: 
Two rooms with table top hoods, and one biohazard room with 
Biogard Vertical Laminar Flow hood and Lab Con Co. glove box for 
weighing and diluting carcinogens. 

d) Miscellaneous 
1. Drying oven 
2. Sterilizing oven 
3, Port ab 1 e autoc 1 ave (Wi lmo t -Cas t 1 e) 
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e) U l t r a v i o l e t  i r r a d i a t i o n  source 
An u l t r a v i o l e t  exposure chamber has  been b u i l t  for t h i s  

work fo l lowing  t h e  s p e c i f i c a t i o n s  of 11. S t c i e r  and J. E. Cleaver,  
Laboratory P r a c t i c e  18:1295 (1969), Exposure chamber f o r  quant i -  
t a t i v e  u l t r a v i o l e t  pKtobio logy .  

2. Biochemistry Laboratory 

a) Fume hood 

b) Equipment f o r  DNA i s o l a t i o n  
1. Vortex Genie Mixer 
2. P r e c i s i o n  v a r i a b l e  cont ro l  shaker water  ba th  
3. Eberbach r e c i p r i c o l  shaker 
4. I n t e r n a t i o n a l  PR-J r e f r i g e r a t e d  c e n t r i f u g e  

c) Equipment f o r  shear ing  DNA 
1. Virtis "65". homogenizer 
2. Aminco DNA cracker ,  

d) Equipment f o r  hydroxylapa t i te  s epa ra t ion  procedure 
1. Batch method 

2. Column method 
i) S o r v a l l  SS-3 Automatic Cent r i fuge  

i) 

ii) Water-jacketed column apparatus  (as  descr ibed  i n  

ISCO Model UA-5 Absorbance Monitor and o p t i c a l  u n i t ,  
and ISCO Golden Ret r iever  F r a c t i o n  Co l l ec to r .  

p r o g r e s s  r e p o r t ) .  

3. Equipment Ava i l ab le  i n  Southwest Foundation Common Equipment Pool 

a )  W and v i s i b l e  spectrophotometry 
1. 
2. 
3. Spec t ro f luo r imc te r s  

Beckman DU Spectrophotometer with Gi l fo rd  a c c e s s o r i e s  
Cary Model I1 Recording Spectrophotometer 

b) Equipment for s c i n t i l l a t i o n  counting 
Southwest Foundationr Research and Education h a s  a 

c e n t r a l i z e d  i s o t o p e  counting f a c i l i t y .  
con ta ins  blodel 3322 and two Model 3000 Packard Liquid S c i n t i l l a t i o n  
Counters which are on l i n e  t o  a G.A. 18/30 Computer, and w i l l  a l s o  
have t h e  unique f e a t u r e  of being under t h e  ope ra t iona l  con t ro l  of 
t h e  computer as wel l .  

The count ing c e n t e r  

c) Cen t r i fuge  Equipment 
Beckman Spinco Blodels L, L2-65, and L3-50 p r e p a r a t i v e  u l t r a -  

c e n t r i f u g e s  are a v a i l a b l e  w i t h  a v a r i e t y  of r o t o r s ,  inc luding  two 
type 50Ti r o t o r s ,  3139 and SW25.1 r o t o r s ,  e t c .  



BUDGET 
2nd Year 
Salary 

1. Salaries and Wages. . . . . . . . . . . . . .  $ 21,200 
Scientific Discipline Personnel 
Principal Investigator, M. L. Meltz, 
Ph.D., Associate Foundation Scientist-- 
50% of time for 12 months 
SOC. Sec. No. . . . . . . . . .  9,800 

N. J. Whittam, Scientist-- 

SOC. Sec. No. . . . . . . . . .  8,900 
L .  

A. Arteaga, Lab Assistant--50% of time 
for 12 months 
SOC. Sec. No. m......... 2,500 

2. Equipment. . . . . . .  . . . . . . . . . .  
None 

3. Travel. . . . . . . . . . . . . . . . . . . .  
Domestic: American Society for Cell 
Biology Meetings, Puerto Rico, 
November 1975 

4. Other Direct Costs. . . . . . . . . . . . . .  
Supplies and Materials (see attached sheet) 
Publication 
Communication 
Computer time, Xerox charges, linen, etc. 
Scintillation Counting 

5 .  Indirect charges - 56.16% . . . . . . . . . .  
Total Direct and Indirect Costs. . . . .  
Fixed Fee at 6% = $3,849 . . . . . . . .  
Total Project Costs 

2nd Year 

Benefits Total 
Fringe 2nd Year 

$ 3,285 $ 24,485 

Percentage and Amount to be Contributed by Southwest 
Foundation f o r  Research and Education = 5.66% 

Percentage and Amount Requested of AEC = 94.34% 

1,519 11,319 

1,379 10,279 

387 2,887 

s -0- 

$ 250 

$ 16,350 
14,550 

300 
100 

1,000 
400 

23,073 
$ 64,158 

3,849 
$ 68,007 

$ 3,849 

$ 64,158 



It is t h e  po l i cy  of  Southwest Foundation f o r  Research and Education 

t h a t  a l l  c o n t r a c t s  c a r r y  a f ixed  f e e .  This  i s  u s u a l l y  an  amount equiva- 

l e n t  t o  6% of t h e  t o t a l  cost  of t h e  c o n t r a c t ,  which i n  t h i s  case would 

amount t o  $ 3 , 8 4 9 .  Because of  ou r  d e s i r e  t o  encourage t h e  under tak ing  of 

this r e s e a r c h  p r o j e c t ,  which i s  a component of o u r  Environmental  Research 

Program, w e  w i l l ,  as ou r  method o f  c o s t  sha r ing ,  no t  apply  t h e  f e e  requi re -  

ment t o  t h i s  renewal proposa l .  



J u s t i f i c a t i o n  for Suppl ies :  

a. 

b. 

C. 

d .  

e. 

f .  

g. 

h .  

Radioac t ive  i s o t o p e s ,  i nc lud ing  predominantly 3H-BrUdR, a l s o  
I4C- and 3H- thymidine.  

Counting vials and s c i n t i l l a t i o n  s o l u t i o n  chemica ls .  

T i s sue  c u l t u r e  media,  s e r u m ,  d i sposable  t i s s u e  c u l t u r e  
p i p e t s  and labware.  

Cesium c h l o r i d e  and cesium s u l f a t e .  

Chemical r eagen t s .  

Glassware. 

Cost of c e l l  lines from ATCC. 

C02 for forma incuba to r .  

$ 4,500 

3,500 

1,500 

1,500 

1,500 

1,500 

200 

350 

$ 14,550 
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Contract  Number AT- (40-1 )-4761 
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1/31/75 2/1/75-5/31/75 Costs  t o  ERDA 

S a l a r i e s  and Wages $ 13,602 $ 7,336 $ 20,938 $ 17,148 

Other D i r e c t  Cos ts  8,289 6,377 14,666 12,011 

Trave l  250 -0- 250 2 05 

22,141 13,713 35,854 29,364 
I n d i r e c t  Costs  11,823 7,323 19,146 15,636 

!$ 33,964 $ 21,036 $ .55,000 $ 45,000 

Accumulated ERDA Support C e i l i n g ,  
as stated in A r t i c l e  I11 of Cont rac t  

T o t a l  E s t i m a t e d  ERDA Funds remaining under 
Cont rac t  which may be used t o  reduce 
amount of new funds requi red  from ERDA 
f o r  proposed renewal per iod 

$ 45,000 

$ -0- 
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