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3. Project Abstract 

During the third year of this project, several specific and one broader 

The specific studies are based on results investigation will be undertaken. 

which we obtained in the first two years of this project, or which were 

described in our initial or renewal applications, and include: 

tion of the kinetic reassociation of repair replicated DNA obtained from 

WIL2-A3 cells upon methylrnethanesulfonate treatment over the entire Cot range. 

b) Examination of the kinetic reassociation of DNA of WI-38 cells undergoing 

repair replication at different times after W or MMS treatment. 

a) Reexamina- 

c) Comparison 

of the extent of repair replication occurring in skin fibroblast cells from 

individuals of different ages grown -- in vitro and treated at equal passage numbers 

with W or MMS, and if significant differences are observed, investigation of the 

kinetic reassociation of the isolated DNA to determine the distribution of 

repair replication radioactivity in DNA of different sequence frequencies. 

d) Comparison of the extent of repair occurring in human WIL2-A3 lymphoblastoid 

cells and human WI-38 lung cells of embryonic origin, after W exposure, to 

confirm the normality of the former. 

of repair upon treatment with a second chemical agent, 4-nitroquinoline-1-oxide. 

e) Induction of AHH in WI-38 cells in vitro and attempt to detect whether a 

greater amount of repair occurs during benz(a)pyrene treatment in induced as 

compared to non-induced cells. 

and benz(a1anthracene on DNA synthesized after treatment of MI-38 cells 

In addition, determination of the extent 

- -J 

f) Investigation of the effect of benz(a)pyrene 

measuring both incorporation and repetitive distribution of label. 
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The broader investigation which will be initiated is an attempt to 

correlate the extent of repair replication with mutational events in mouse 

L5178Y cells. 

4. 6 5 .  Scientific Background and Scope 

Our immediate goal is to perform experiments measuring the quantitative and 

qualitative distribution of repair replication so as to further our knowledge 

of the repair process, and hopefully to gain insight into the molecular 

development of cell death, mutation, and carcinogenesis. The phenomena 

of repair, and earlier studies regarding its distribution in the genome, have 

been discussed in our initial proposal, and in our first renewal application. 

A. Comparative Repair in Normal and Cancerous Cells: Confirmation 

of Normality 

The results of our studies to date, as reported in our second annual 

progress report (February, 1976: ORO-4761-41, when ultraviolet light is the 

DNA damaging agent, do not indicate different extents of repair after 

equivalent exposures in a presumably normal human lymphoblastoid cell line, 

WIL2-A3, and a cancerous lpphoblastoid cell line, the Raji line of Burkitt's 

lymphoma. The comparison of the extent of repair replication occurring after 

DNA damage in WIL2-A3 and normal hum? diploid WI-38 cells, proposed for  this 

third year of study, will serve to confirm the normality of the lymphoblastoid 

cell system. In agreement with the W results, the extent of repair replication 

occurring during MMS treatment was similar in the normal and cancerous cell 
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lines. 

appeared in the DNA of the EB-3 line of Burkitt's lymphoma, as compared to 

A slightly lower value of incorporated repair replication radioactivity 

both the WIL2-A3 and Raji cell lines, after equal W and M S  treatments. 

The distribution of the repair replication radioactivity after W exposure in 

DNA sequences of different repetitious frequencies was uniform for the normal 

WILZ-A3 cells, and for both the Raji and EB-3 lines of Burkitt's lymphoma. 

B. Reexamination of the Distribution of Repair Replication 

Radioactivity Incorporated into DNA During MMS Treatment 

In studying the reassociation of repair replicated DNA from WIL2-A3 cells, 

ur experiments have shown (Progress Report 0R0-4761-4) an apparent divergence 

of the percents of reassociation for repair replicated DNA damaged by MMS at 

1 higher Cot values, as compared to the uniform distribution of semiconservatively 

synthesized DNA and the non-divergent distribution of W damaned and repair 

replicated DNA. 

previously unreported, by performing the kinetic reaction with one DNA 

preparation over the entire Cot range. 

It is our intention to confirm this apparent divergence, 

C. Repetitious Distribution of DNA Repair Replicated at Different 

Times After Damage 

The studies performed to date, and described in our second annual progress 

report of the repetitive distribution of repair replication radioactivity in 

the genome after W or chemical damage, have been based on the repair 

replication radioactivity incorporated during a long labeling interval post UV 
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exposure or  during a long MMS damage induction and repair labeling period. 

The possibility exists that the regions undergoing repair at an early time 

after the damage are different in repetitious frequency from those undergoing 

repair at later times post exposure. 

of the repair labeling at different times post W or WS treatment of WI-38 

cells, we will investigate this question. 

Based on our current studies of the extent 

D. Age Response 

In our initial proposal, we proposed to determine whether the extent of 

DNA repair after equivalent exposure of cells is the same in individuals of 

different ages. 

of different ages in our laboratory, and will be performing W and chemical 

induced damage and repair replication studies to examine this question. We 

We are currently growing skin fibroblast cells from individuals 

are very much aware that the results can be biased by genetic differences in 

the individuals of different ages. This will be taken into account in any 

If significant differences do exist, iscussion of detected differences. 

we would then investigate the repetitious distribution of the repair replication 

radioactivity. 

E. Effect of Metabolic Activation of Polycyclic Hydrocarbons on the 

Damage of DNA in the Cell and its Repair 

In our laboratory, we have previously attempted to induce AHH activity 

in human lymphoblastoid cells in order to perform these studies. 

were unsuccessful. 

in the WIL2-A3 cells, and were not able to observe detectable levels; this may 

The results 

For other programs, we have investigated the level of AHH 
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have been the cause of our unsuccessful experiments. 

to observe detectable levels of AHH in WI-38 cells in culture, and have also 

been able to induce the enzyme by pretreatment with benz(a)anthracene - in -3 vitro 

it is our intention to perform experiments which would allow for the induction 

of the enzymes responsible for the metabolism of benz(a)pnene through 

its biohazardous epoxide state. 

the extent of repair occurring in the DNA of induced cells is greater than 

that occurring upon benz(a)pyrene treatment in non-induced WI-38 cells. 

Since we have been able 

It is our intention to then determine whether 

F. Distribution of DNA Synthesis in WI-38 Cells After Treatment 

With Chemical Carcinogens 

These studies, similar to those investigating 'H-thymidine incorporation 

its distribution in mouse L-929 fibroblast cell DNA after W irradiation 

escribed in our second annual progress report), will be performed upon 

treating WI-38 cells with the polycyclic hydrocarbons benz(a)anthracene and 

benz(a)pyrene. Both are known to induce the enzyme aryl hydrocarbon 

hydroxylase; their effect on normal DNA.synthesis in exposed cells, in terms 

of the repetitious distribution of the DNA synthesized, has not been investigated. 

This project was initially described in our second year renewal application. 

G. Repair and Mutagenesis 

. 
Of greatest importance to establishing the simificance of repair replication 

in the cell is an understanding of the relationship of DNA repair to lethality 

and mutagenesis. We are currently studying the L5178Y thymidine kinase locus 
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assay for mutagenesis described by Clive,  Flamm, and Pa t te rson  (In: - 
Mutagens. 

A. Hollaender, Plenum Press, New York-London, pg. 79, 1973). We have been 

successful i n  obta in ing  t h e  mutant clones necessary f o r  these experiments i . e . ,  

a BrUdR res i s t ance  and thymidine kinaseless c e l l  l i n e .  

ing experiments t o  obta in  a r eve r t an t  c e l l  l i n e  with h a l f  t h e  thymidine kinase 

a c t i v i t y  of t h e  wild type; it i s  the  rever tan t  which w i l l  be employed for t h e  

comparison of t h e  ex ten t  of r e p a i r  r ep l i ca t ion  occurring i n  t h e  t o t a l  exposed 

population after a given MMS treatment concentration (and i n t e r v a l ) ,  t o  t h e  

extent of forward mutation t o  t h e  BrUdR r e s i s t a n t  c e l l  type, and t o  the  survival 

of t h e  cells i n  t h e  t r e a t e d  population. 

Chemical 

P r inc ip l e s  and methods for t h e i r  de tec t ion ,  vol.  3, ed i ted  bv 

We are cur ren t ly  p e r f o n -  

F igure  1 shows t h e  thymidine kinase a c t i v i t y  of  wild type and BrUdR 

r e s i s t a n t  cell  clones c u r r e n t l y  being maintained i n  our laboratory; po ten t ia l  

r eve r t an t s  have been i s o l a t e d  in preliminary experiments with e thyl  methane- 

su l fona te  as t h e  mutagen. 

H. Procedures and Experimental Design 

A l l  of t h e  procedures and/or experimental designs have been presented 

i n  our earlier app l i ca t ion  and renewal, o r  described i n  our two progress repor t s .  

I. Significance 

The s ign f i f i cance  of  t h i s  study, in terms of t h e  environment, biological 

damage, and r e p a i r ,  has  been described i n  our previous appl ica t ion ,  renewal, and 
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progress reports. 

tool for accessing the harmful potential at the DNA level of biohazardous agents 

Our ability to measure DNA repair makes available to us a 

in the environment. 

I O 4  t b b 3  10 



6.  Scientific Personnel 

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

Associate Foundation Scientist 

Percent of time for 12 months: 

Date of Birth: 

20% 

Place; 

Education: 

New York City, New York - 
Date Major Field 
7 

Degree 

Honors: 

Atomic Energy Commission Post-doctoral Fellow 
National Defense Education Act (NDEA) Pre-doctoral Fellow 
Sigma Xi 

Major Research Interest; 

Cell and molecular biology - actions of chemical and physical agents. 
Research Support: 

AEC Contract No. AT-(40-1)-4761, "Repetitious nature of repaired DNA in mammalian 

EPA Grant Project No. R803705, "In -7 vitro assay of relative toxicity of diesel-engine 

NCI Contract No. N01-CM-67075, "Conduct -- in vitro cell culture screening of new 

cells." (June 1, 1974- ) Principal Investigator, 25% time. 

exhausts," (July 7, 1975-July 6 ,  1977) Principal Investigator, 10% time. 

materials for cytotoxicity," (January 1, 1976-December 31, 1978) Principal 
Investigator, 20% time. 

Research and/or Professional Experience: 

September 1971-present 

September 1973-present 

October 1970-August 1971 

t O b  i b b l r  

Associate Foundation,Scientist, Southwest Foundation for 
Research and Education, San Antonio, Texas. 

Adjunct Assistant Professor of Radiology, University of 
Texas Health Science Center at San Antonio, Texas. 

Graduate Research Biophysicist, Laboratory of Radiobiology, 
University of California, San Francisco. 
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O r .  Martin L. Meltz is an Associate Foundation Scientist in the Environmental 
Science Program of the Southwest Foundation for Research and Education, where he has 
been employed for 3 1/2 years. He is responsible for the cell and molecular biology 
aspects of the Environmental Sciences Program. 

_ _ _ _  -- 

on synthesis of RNA-in the mouse lymphoma L5178Y cell line grown in suspension culture. 
His studies of RNA synthesis as a function of cell cycle time and after X-irradiation 
required use of pulse labeling, sucrose gradient, and RNA/DNA hybridization techniques. 

Fellowship under the supervision of Dr. Robert Painter at the Laboratory of Radiobiology, 
University of California Medical Center in San Francisco, Ca. 
with the repetitious distribution of the DNA undergoing repair replication after ultra- 
violet irradiation, and the cell lines studied were the L-929 mouse fibroblast line and 
the human HeLa 229 cell line. 
Foundation for Research and Education and was involved for two years in a research 
program studying RNA and DNA synthesis tn the ventral prostate of rats as a function 
of age and hormonal status. 

‘ In October 1969, Dr. Meltz began an Atomic Energy Commission post-doctoral 

His studies were involved 

In September 1971, Dr. Meltz arrived at Southwest 

In June of 1974, Dr. Meltz was awarded a research contract by the United States 
Atomic Engergy Commission to study the repetitious nature of repaired DNA in mammalian 
cells; this program involves a number of different mammalian cell lines and is concerned 
with chemically-induced damage, as well as ultraviolet light-induced damage. 
spends 25% of his time on this study (AEC Contract No. AT-(40-1)-4761). 

Professional Societies: 

Dr. Meltz 

Radiation Research Society 
American Society for Cell Biology 
Biophysical Society 
Sigma Xi 
American Association for the Advancement of Science 
Environmental Mutagen Society 

Publications: 

1. 

2. 

3. 

Meltz, M. L. and Okada, S.: Ribonucleic acid synthesis in the cell cycle of 
L5178Y mouse leukemic cells: 
labeled hybridizable RNA. Exp. Cell Res. 67:90-96, 1971. 

Time of replication of the DNA template of rapidly 

Meltz, M. L. and Okada, S.: Characterization of the rapidly labeled hybridizable 
RNA synthesized in LS178Y mouse leukemic cells: Hybridization lifetime studies. 
Biophys. J. 11:582-595, 1971. 

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

Int. J. 
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4. Meltz, M. L. and Painter, R.: 
cel l  genome. 

Dis t r ibu t ion  of r e p a i r  r ep l i ca t ion  i n  t h e  HeLa 
Int.  J. Radiat. Biol. 23:637-640, 1973. 

5. Meltz, M. L.: 
t i s s u e  from r a t s  of d i f f e r e n t  ages. 
Growth of the  Pros ta te ,  Chapter 20. 
Spr ingf ie ld ,  1975. 

Nucleic ac id  precursor incorporation pa t t e rns  i n  ventral prostiltc 
In: Symposium o f ' t h e  Normal and Abnormal 
M. Goland (ed.), Charles C. Thomas, 

I '  
6. 'Meltz, M. L.: DNA r e p a i r  i n  baboon g lveolar  macrophages: A system for assessi?ig ! 

biohazardous materials.  Accepted fc#. publ ica t ion  (August, 1975). 

Abstracts:  

1. Meltz ,  M. and Okada, S.: RNA syn thes i s  i n  l e t h a l l y  i r r ad ia t ed  cultured 
mammalian cells. Radiat. Res. 35, No. 2: Abstract DE-2, 1968. 

2. Meltz,  M. and Okada, S.: RNA synthes is  i n  LS178Y mouse leukemic cells: RNA/DNA 
hybr id iza t ion  s tudies .  Blophys. SOC., Abstract TPM-M6, 1970. 

3. Meltz,  M. and Painter,  R.: 
mouse L-cell DNA after u l t r a v i o l e t  i r r a d i a t i o n .  
1972 . 
Meltz, M., Gause, E. M., and Rowlands, J. R.: 
mental hazard determination. I. Alveolar macrophages. Biophys. SOC., Abstract 

Non-uniform d i s t r i b u t i o n  of r epa i r  r ep l i ca t ion  i n  
Biophys. SOC.,  Abstract FPM-B5, 

Baboon c e l l  systems f o r  environ- 

WM-€5, 1975. 

Meltz, M. L. and Thornburg, W. H.: 
'Inormal" and cancerous human lymphoblastoid c e l l  l i n e s  a f t e r  physical  and 
chemical damage. Radiat . Res. SOC., Abstract Be-7, 1975. 

Repair r ep l i ca t ion  and i ts  d i s t r i b u t i o n  i n  

6. Meltz, M. L. and Thornburg, W. H.: Repetit ious d i s t r i b u t i o n  of  DNA i n  mouse 
L-929 cells synthesized immediately af ter  d i f f e r e n t  u l t r a v i o l e t  l i g h t  exposures. 
Am. SOC. Cell Biol., Abstract  #559, Nov., 1975. 
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7. Other Personnel 

Ms. Nancy Jo Whittam, B.S., Assistant Research S c i e n t i s t ,  i s  devoting 100% of 
Mr. A 1  Artenga, Laboratory Ass is tan t ,  spends 50'0 of h i s  her time t o  t h i s  p ro j ec t .  

time on t h i s  pro jec t .  

8. Other  Financial  Assistance 

A t  t h i s  time, Dr. Meltz i s  Principal Inves t iga to r  on two o ther  pro jec ts :  EPA 
G r a n t  P ro jec t  No. R803705, l11n -7 Vit ro  Assay of Relative Toxicity of Diesel-Engine 
Exhaust," Ju ly  7, 1975-July 6, 1977 (10% time), and NCI Contract No. N01-CM-67075, 
llConduct In Vi t ro  C e l l  Culture Screening of New Materials f o r  Cytotoxicity," January 
1, 1976-December 31, 1978 (20% time). Any funds derived from these  p ro jec t s  would 
be used s o l e l y  f o r  each p r o j e c t ,  and would not be ava i l ab le  f o r  funding any personnel 
or mater ia l  f o r  t h i s  research  program. 

-- 

9. Premises, Facil i t ies,  Equipment, and Materials t o  be Furnished 
by t h e  Contractor 

A l l  premises, f a c i l i t i e s ,  and equipment w i l l  be provided by t h e  Southwest 
The f a c i l i t i e s  ava i l ab le  f o r  t h i s  study Foundation for Research and Education. 

include a t i s s u e  c u l t u r e  laboratory and an adjacent biochemistry laboratory. 

a. Tissue Culture Laboratory 

The Southwest Foundation f o r  Research and Education has es tab l i shed  a Negative 
Pressure Biohazard Tissue Culture Laboratory for t h e  treatment of mammalian c e l l s  i n  
cu l tu re  with cancer-causing and/or po ten t i a l  anti-cancer compounds. Several programs 
are cur ren t ly  underway i n  t h i s  and an associated biochemistry laboratory, under t h e  
d i r ec t ion  of D r .  Mel tz ,  Pr inc ipa l  Investigator.  These include U.S. E.R.D.A. Contract 
No. AT-(40-1)-4761 , "Repetitious Nature of  Repaired DNA i n  Mammalian Cells," €PA 
Grant Project No. R803705, "In Vi t ro  Assay of Rela t ive  Toxicity of Diesel-Engine 
Exhausts,l' and N C I  Contract No. N01-04-67075, Y,onduct -- In Vi t ro  Cell Culture Screening 
of N e w  Materials f o r  Cytotoxicity." 

-- 

The Biohazard Laboratory has three  separa te  s t e r i l e  work rooms and a fourth room 
i n  t h e  biohazard area for weighing materials. 
used f o r  non-biohazard work and i n  i t  a re  a Lab ConCo table-top hood, a Model Z B I  
Coulter counter, a c l i n i c a l  cen t r i fuge ,  a 37°C a i r  incubator, and a pH meter. 
second room is used for biohazard work, and conta ins  a Bioguard v e r t i c a l  laminar flow 
hood with outside venting and a Forma double-door CO2 incubator. 
area i s  a larger biohazard room. 
hood with outs ide  venting, and w i l l  s h o r t l y  have a second v e r t i c a l  laminar flow hood 
s p e c i f i c a l l y  designed for handling carcinogens (with outs ide  venting). Also located 
i n  t h i s  larger room are a Lab ConCo rad io logica l  glove box w i t h  a five-place Mettler 
balance for weighing p o t e n t i a l l y  dangerous chemicals; a W i r r a d i a t o r ,  spec ia l ly  
designed f o r  our u l t r a v i o l e t  light-induced r e p a i r  r e p l i c a t i o n  experiments; and a 
full-view a i r  incubator. Immediately adjacent t o  t h i s  l a rge r  area i s  t h e  small room 
with a four-place balance used for weighing chemicals, and a l s o  a 37OC walk-in w a r m  
room. 
autoclave. 
and has its own HEPA f i l t e r e d  a i r  conditioning system, and an a i r lock  a t  the  
entrance t o  t h e  Tissue Culture Laboratory. 

One of t h e  s t e r i l e  areas i s  cur ren t ly  

The 

The t h i r d  s t e r i l e  
This room cur ren t ly  has one vertical laminar flow 

The se rv ice  area of t h e  laboratory has a drying oven and a Wilmot-Castle 
The labora tory  is  completely separated from t h e  building a i r  conditioning 
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Ul t rav io l e t  I r r ad ia t ion  Source 

An u l t r a v i o l e t  exposure chamber has been b u i l t  f o r  t h i s  work following t h e  
spec i f i ca t ions  of H. S t e i e r  and J. E. Cleaver, Laboratory P rac t i ce  - 18:1295 (1969), 
Exposure chamber f o r  quan t i t a t ive  u l t r a v i o l e t  photobiology. 

b. Biochemistry Laboratory 

(1) Fume hood 

(2) Equipment f o r  DNA i s o l a t i o n  

(a) Vortex Genie Mixer 
(b) 
(c) Eberbach r e c i p r i c o l  shaker 
(d) In te rna t iona l  P R J  r e f r ige ra t ed  centr i fuge 

Precis ion var iab le  control  shaker water ba th  

(3) Equipment for shearing DNA 

(a) Virtis "6St1 homogenizer 
(b) Aminco DNA cracker 

( 4 )  Equipment for hydroxylapati te separat ion procedure 

(a] Batch method 

i) Sorva l l  SS-3 Automatic Centrifuge 

(b) Colwrm method 

i) ISCO Model UA-5 Absorbance Monitor and o p t i c a l  un i t ,  
and ISCO Golden Retriever Fraction Collector.  

ii) Water- jacketed column apparatus (as described i n  progress 
repor t :  February, 1975) 

C. Equipment Available i n  Southwest Foundation Common Equipment Pool 

(1) W and v i s i b l e  spectrophotometry 

(a) 
(b) 
( c )  Spectrof luorimeters  

Beckman DU Spectrophotometer with Gilford accessories  
Cary Model I1 Recording Spectrophotometer 

(2) Equipment f o r  s c i n t i l l a t i o n  counting 

Southwest Foundation fo r  Research and Education has  a central ized 
isotope counting f a c i l i t y .  
and two Model 3000 Packard Liquid S c i n t i l l a t i o n  Counters which a r e  on 
l i n e  t o  a G.A. 18/30 Computer, and w i l l  a l so  have t h e  unique feature  
of being under the  operat ional  control of t he  computer as well. 

The counting center  contains  Model 3322 

(3) Centrifuge equipment 

Beckman Spinco Models L, L2-65, and L3-50 prepara t ive  u l t r a -  
cen t r i fuges  are ava i l ab le  with a var ie ty  of ro to r s ,  including two 
type 50Ti r o t o r s ,  SW39 and SW25.1 ro tors ,  e tc .  

f O t C t b b 8  15 



10. Financial  Statement 

Include i n  the  renewal proposal a f inanc ia l  statement f o r  t h e  present cont rac t  
period. 
including support by both t h e  i n s t i t u t i o n  and ERDA as shown i n  A - I 1  (a) of Appendix 
"Att t o  t h e  Contract covering t h e  cur ren t  period. 

The statement should be based on the  estimated t o t a l  cos t s  of t h e  p ro jec t  

The statement should r e f l e c t :  

a. 

b. 

C. 

d. 

b e. 

Tota l  ac tua l  p ro j ec t  cos t  t o  da t e  for  t h e  
cur ren t  period $79,173 

Estimated t o t a l  cos t  for remainder of period $90,000 

Total ac tua l  and estimated cos t  chargeable t o  
ERDA fo r  current period based on percentage of 
cos t  agreed upon as contained in A - I 1 1  of 
Appendix "Att t o  Contract $10,827 

Accumulated c o s t s  chargeable t o  ERDA (include 
cos t s  reported i n  c e r t i f i e d  statement for 
preceding period(s) and t h e  c o s t s  s t a t e d  i n  
Item (c) above) $90,000 

Accumulated ERDA Support Cei l ing  as s t a t e d  i n  
Article I11 of Contract $90,000 

Tota l  estimated ERDA funds remaining under 
Contract (subtract  Item (d) from (e) ) which 
may be used t o  reduce amount of new funds 
required from ERDA f o r  proposed renewal period $ -0- 
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Budget 
3rd Year 

Salary Benefits 
2nd Year Fringe 

1. 

2. 

3. 

4. 

5 .  

Salaries and Wages . . . . . . . . . .  $ 17,020 $2,723 
Scientific Discipline Personnel 
Principal Investigator, M. L. Meltz, 
Ph.D.. Associate Foundation . _ _ _ ~ ~  - 
Scientist--20% of time for  12 months 
SOC. Sec. No. . . . . .  4 , 800 768 

N. J. Whittam. Assistant Research - . _  

Scientist--100% of time for 1 
months, SOC. Sec. No. 2. 9,448 1,511 

Support Personnel 
A. Arteaga, Lab Assistant--50% of 
time for 12 mon 

2,772 444 SOC. Sec. No. thc . . . . .  
Equipment . . . . . . . . . . . . . .  
None 

Travel . . . . . . . . . . . . . . . .  
Domestic 

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

Indirect Charges . 71.63% . . . . . .  
Total Direct and Indirect Costs . 
Total Project Costs 
Fixed Fee at 6% . $3,325 . . . .  

Percentage and Amount to be Contributed 
by Southwest Foundation for Research 
and Education = 5.66% 

Percentage and Amount Requested of 
AEC = 94.34% 

2nd Year 
Total 

$ 19,743 
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I t  is t h e  policy of Southwest Foundation for Research and Education 
t h a t  a l l  cont rac ts  car ry  a f ixed  fee. 
t o  6% of t h e  t o t a l  cost  of t h e  con t r ac t ,  which i n  t h i s  case would amount 
t o  $3,325. 
research p ro jec t ,  which is  a component of our Environmental Research Program, 
we w i l l ,  as our method of cos t  sharing, not apply the  f ee  requirement t o  
t h i s  renewal proposal. 

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

This is usua l ly  an amount equivalent 

Because of our d e s i r e  t o  encourage the  undertaking of t h i s  

a. 

b. 

C. 

d. 

e. 

f. 

g. 

h. 

3 Radioactive isotopes,  including predominantly H-BrUdR, 
a l s o  14C- and 3H-thymidine. 

Counting v i a l s  and s c i n t i l l a t i o n  so lu t ion  chemicals. 

Tissue cu l ture  media, serum, disposable t i s s u e  c u l t u r e  
p ipe t s  and labware. 

Cesium chloride and cesium su l f a t e .  

Chemical reagents. 

Glassware. 

Cost of c e l l  l i n e s  from ATCC. 

CO for Forma incubator. 2 
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