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UNITED STATES 
A T O M I C  ENERGY COMMISSION 707,8,  

Ralph  Elson, Director ,  Contract Divisi 

REQUEST FOR CONTRACT ACTION 

I t  i s  requested t h a t  you take the neces 
described cont rac t  action ( C A )  : 

1. Nature of  Action Requested: 

[ X ]  Select ion o f '  New Contractor and/or Negotiation o f  Contract 

Contractor: U. of Tennessee 
Number: AT-( 40-1 )-3646 

[ '1 Modification o f  Contract 
Number : 
Contractor: 

2. Nature of Services To Be Covered by Contract: Research 

T i t l e :  A COMPARATIVE STUDY OF RADIATDM, CHEMICAL AND AGING EFFECTS ON VIRAL 
TRAMSFORMATION IN VITRO 

3. Type of Contract: 
[ X ]  Support Agreement [ ] Cost Type [ 3 Other 

76% 

4. 

5. 

Amount of AEC Funds To Be Obligated by this CA: $21,349 .oo 
A E C  Percentage of Est. Total Cost To Be Shown by This CA: 

6. Description of Other Changes To Be Covered by T h i s  CA: 

Modify contract t o  provide fo r  the performance o f  additional research 
t o  be completed during the period 4-1-70 - 3-31-71. The AEC support 
ceiling for the extended period is $21,349. T i t l e  t o  equipment shall 
v e s t  i n  the contractor under authority o f  the AEC Act of 1954. 

. I  

7. Authority: 
[Form AEC-481 (CA) fr  J ,  R. Totter 

Laboratory and Uni versi  t y  Di v i  si on 
C*s>hoL--~- . .  
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c ' UNIVERSITY O F  TENNESSEE CONTRACT NO AT- (40-1 )-3646 

APPEND I X "A" 

For the Contract Period April 1 ,  1970 through March 31, 1971. 

A-I RESEARCH TO BE PERFORMED BY CONTRACTOR 

The Contractor w i  11 continue studies of radi a t i  on, chemi cal , and a g i n g  
e f f ec t s  on v i r a l  transformation, and conduct s tud ies  of the fundamental 
mechanisms i n  v i  rus-cel l  in te rac t ions  t h a t  1 ead t o  conversion toward 
mal i'gnancies . Radi a t i  on,  ce r t a i  n pyrimi d i  ne analogues , and ce l l  agi  ng 
wil l  be studied i n  the sens i t i za t ion  o f  hamster c e l l s  t o  SV40 and adeno- 
virus transformation. Target ce l l  DNA wil l  be studied, and the metabolic 
changes occurri  ng  w i  t h  i nfect i  on w i  t h  SV40 w i  11 be i nves ti gated i ncl udi'ng 
the  tumorigenicity of SV40 i n  the neonatal animal and as influenced by 
x-ray exposure. 
t o  tumor production. 

The Principal Inves t iga tor ,  Dr. Joseph H .  Coggin, J r . ,  expects t o  devote 
approximately 40% o f  his time or e f f o r t  t o  the pro jec t  work during the 
academi c year .  

Radiation sens i t iva t ion  wi l l  be evaluated and i n  r e l a t ion  

A-I1 WAYS AND MEANS OF PERFORMANCE 

( a )  Items Included i n  Total Estimated Cost: 

(1)  Sa la r i e s  and Wages: 

Pr incipal  Invest igator  
Research Ass is tan t  
Laboratory Assis tant  
Labor 

(2) Empl oyee Benef i t s  : 

( 3 )  Materials and Supplies: 

Chemi cal s , cages and. beddi ng , media and s e r a ,  
p l a s t i c  cu l tu re  ware, a n d  C02. 

Equipment t o  be Purchased or Fabricated 
by the Contractor: 

- a Equipment Estimated t o  Cost Less than $1,000: 

( 4 )  

$1 3,060.00 

730.00 

5,500.00 

1,100.00 

None 

- b Equipment Estimated t o  Cost i n  Excess of $1,000: 

Transfer and Tissue Culture Hood 

. .  . . .  . .  . .  . .  . .  
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,I UNIVERSITY OF TENNESSEE 2 CONTRACT NO. AT- (40-1 ) -3646 

(5 )  Pub1 i c a t i  ons: 

(6) Travel: 

(7) Communications: 

(8) Ind i r ec t  Cost (54.2% of h l a r i e s  and Wages): 

( b )  Items, i f  any, Signif icant  t o  the Performance of this 
Contract, b u t  Excluded from Computation of Support Cost 
and from Consideration i n  Proportioning Costs: 

(1 )  Items t o  be Contributed by the Contractor: 

None 

Items t o  be Contributed by the Government: 

None 

(2) 

( c )  Time or  E f fo r t  o f  Principal Inves t iga tor (s )  Contributed 
by Contractor, b u t  Excluded from Computation of Support  
Cost and from Considerati on i n  Proporti oni ng Costs : 

None under t h i s  paragraph 

A-I11 The to t a l  estimated cos t  of items under A-I1 ( a )  above f o r  the 
contract  period s t a t e d  i n  th is  Appendix "A" i s  $28,213.00; the 
Commission wi l l  pay 76% of the actual costs of these items in- 
curred duri n g  the cont rac t  peri od s ta ted  i n  th i  s Appendix " A " ,  
subjec t  t o  the provisions of Ar t ic le  111 and Ar t ic le  B-XXVII. 
The estimated AEC s u p p o r t  cost  f o r  the contract  per iod  s t a t ed  
i n  th is  Appendix "A"  i s  $21,349.00. 

$ 295.00 

250.00 

200 .oo 
7,078.00 

1 0 3 3 9 1 0  
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Sfncerely, ' 
. .  ORIGISAL SIGSED BY . c. s. si-IOUP 

'C.  s, Shoup, 
&search Contracts Branch 

. Laboratory and Unfve 

I f t h ,  Unlv. o f  Tenn. 
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AECPR B-4.SI 1. DATE 
u. s. ATOMIC ENERGY COMMISSION 

. . . . .  " . . . . .  , - .  _---I__ . . . . . . . . . . . . . .  

2. AUTHORIZATION NO. 

CONTRACT 'AUTHORIZATION 
U.A. TO 

s. 8. sop ir ia ,  Maage 
Oat a i d s  . 3perations l f f i c e  . - 

4.A. CONTRACTOR (Nant, Iddlrrr~. Dc tar tnrs l ,  8t1.) 

BM-70-478 
S.E. FROM 

Divfston of: Biolosy end Hedicik 
0.6. PRINCIPAL INVESTIGATOR ( 5 )  

5 .  6. TERM O F  CONTRACT 

0 NEW CONTRACT CPRENEWAL o OTHER 4/1/70 thtu 3/31/71 
8. RECOMMENDED TYPE O F  CONTRACT: 0. EQUIPMENT TITLE TO VEST IN: 

0 AEC 
CONTRACTOR 

0 FIXED PRICE 0 OTHER 

0 COST REIMBURSEMENT 

a SPECIAL RESEARCH SUPPORT AGREEMENT (SRSAI 

Allotment Transfer: 
9 4 .  SPECIAL PROVISIONS AND INSTRUCTIONS: 

T n e  technical aspects of the proposed work have been reviewed and are approved. A necd currently exists for the  results of the research or 0th- 
work that  is to be undcrtaken. None of the  AEC funds shall be used to confer a fellowship. 
Please keep us informed as  IO any probleins encountered in your nrgotiations. as well as  rhe date of execution of this contract and the  amount of 
funds obligated. If the budget as  negotiated differs substantially from that  in the proposal, please forward a copy of the revised budget 10 Head- 

7. CONTRACT NUMBER 

AT( fiO-1)3646 
10. SECURITY CLASSIFIWTION:  

Work t o  be performed is under categoryf 
asdefined by AEC Manual Appendix 3401. 

quarters. 
If not already sul)mir1ed, a 200-word summary of the  proposed work should be fonvardcd by the contractor as soon as possible after negotiation of 
the contract. 

* To be determined. 
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. -  . .. . .  ,April 16, 1970 . . :, . .  .: r- : ,  :. 

Dr. Joseph B. Coggin, Jr. 

University of Tennarsed 
Knoxville, Tenneesee 37916 

Dear Dr. Coggfn: 

This i s  eo adiise you'that the beearch C d t  
renewel of your Research Contract No. AT(lrO-L)3646, "A Comparative 
Study of Radiation, Chemical and Aging Effects on Viral Trans- 
formation In Vitro," for an additional yeat at  approxtDetely the 
level of research support requested. 

You will be contacted by someone from the Oak Mdge Operatione 
Office in the near future regarding negotiation of the renewal 
contract. 

. 
Department of Microbiology . , *  

. 

Sincerely, 

George E ,  St8phtOn 
Radiation Biologist, B i o l a y  Branch 
Division of Biology and Medicine 

cc:  Hilton A. Smith 
Vice Chancellor for Graduate 

Studies  and Research 
J : . .  



203 ADMINISTRATION BUILDING 

THE UNIVERSITY O F  TENNESSEE 
KNOXVILLE 37916 

OFFICE OF THE VICE CHANCELLOR 

FOR 

GRADUATE STUDIES AND RESEARCH 

A p r i l  2 2 ,  1970 

M r .  C. S .  Shoup, Chief 
Research Con t rac t s  Branch 
Laboratory and Un ive r s i ty  Div i s ion  
U. S .  Atomic Energy Commission 
Oak Ridge Opera t ions  
P. 0. Box E 
Oak Ridge, Tennessee 37830 

AREA 615 
TELEPHONE: 974-3466 

At ten t ion :  M r .  Medley 

Re: Cont rac t  No. AT (40-1) -3646 

Gentlemen : 

I n  accord w i t h  your  te lephone conve r sa t ion  of A p r i l  20 
w i t h  D r .  Joseph H, Coggin, Jr.,  of our  Department of Microbiology, 
t h i s  i s  t o  a d v i s e  that  t h e  amount of $21,349.54 i n  A E C  funds f o r  
the fou r th -yea r  suppor t  of t he  above-referenced c o n t r a c t  i s  accept -  
a b l e  t o  the  Un ive r s i ty .  The t o t a l  p r o j e c t  c o s t  f o r  t h i s  research  
h a s  been reduced to $28,213.98. To accomplish th i s ,  t h e  i tems of 
i so topes ,  $500, and hamsters  and r a b b i t s ,  $1,000 ( i n  the  supp l i e s  
and mater ia ls  ca tegory)  have been de le t ed ;  t h e  p u b l i c a t i o n  c o s t s  
have been reduced from $300 t o  $295.46. 

W e  t r u s t  t h a t  t h i s  meets w i t h  your  s a t i s f a c t i o n .  

S ince re ly ,  

H i l t o n  A.  Smith 
Vice Chancel lor  
Graduate S t u d i e s  and Research 

j dk 

CC: D r .  Joseph  H.  Coggin, Jr. 

P.S. I have j u s t  rece ived  a copy of your  l e t te r  of  A p r i l  21, addressed 
t o  D r .  Coggin, i n  which you i n d i c a t e  t h a t  AEC funds should be pro- 
vided toward a t o t a l  p r o j e c t  c o s t  of $29,718. It i s  our  i n t e n t i o n  
t o  provide t h e  i s o t o p e s  and hamsters  and r a b b i t s  from o t h e r  sources .  

H . A . S .  

1 0 3 3 4 1 4  



UNITED STATES 
ATOMIC ENERGY COMMISSION 

OAK RIDGE OPERATIONS 
P.O. BOX E 

OAK RIDGE, TENNESSEE 37830 
AREA CODE 615 
TELEPHONE 483-861 1 

.. 

We are submi t t i ng  f o r  your review and appropriate action the 
following informati on concerni ng the  cont rac t  whi ch w i  11 expi re  
On Riu& 3t$ tmi  

1. Renewal Proposal 
2. Progress Report 
3.  Financial Statement 
4, 200-Word Summary 

We sha l l  appreciate  your advising us o f  your decision so t h a t  we 
may Droceed w i t h  the  necessary contract  action a t  the e a r l i e s t  
p&s'ible date .  

h 

Enclosures : 
As Listed Above 

Laborator-y and i1niversit.y Division 
Oak R i  dqe- Operations 



I .  

Renewal Proposal 

Four th Year 

Contract  

AT (40-0 - 3646 

U n i v e r s i t y  of Tennessee 

Department o f  Microbio logy 

P r i n c i p a l  I nves t i ga to r  

Joseph H .  Coggin, Jr., Ph.D. 

Associate Professor  of 

Microbio logy 

December 30, 1969 

1 0 3 3 Q l b  



1 .  

2. 

Title of P ro jec t  

A Comparative Study o f  Radiation, Chemical and 
Aging Effects on Viral Transformation In Vitro 

7- 

Institution 

Un i vers i t y  of Tennessee 
Department of  Microbiology 
Knoxville, Tennessee 37916 

Telephone: 615 - 974-5466 

1 0 3 3 9  I 7  



3 . .  Project Abstract. 

The parameters of virus-i 

in neonatal 

level x-ray 

i n hamsters 

p roced u res 

duced tumor roduction will continue to be evaluated 

in a primary cell culture system. Quantitative investigations of fundamental 

mechanisms involved in virus-cell interaction leading to malignant conversion will 

be conducted, 

sensitize hamster embryo cells to-SV40 and adenovirus transformation. 

methods employed for sensitizing normal cells to virus transformation are observed 

to render lesions in the target cell DNA suggesting that a common mechanism may be 

involved in enhancement. Disclosure of the mechanism(s) for enhancing virus trans- 

formation is a primary objective of this study. 

regulatory changes occurring prior to, during and after infection with SV40 in 

pre-irradiated hamster cells will continue to be investigated in an orderly fashion. 

Localized radiation has now been observed to increase the tumorigenicity of SV40 

'Radiation, certain pyrimidine analogues and cell aging markedly 

A l l  three 

Metabolic, physical, structural and 

y infected hamsters when virus is administered in the area of low- 

exposure. The radiation levels employed to increase tumor appearance 

by 50% is comparable to dosages delivered in certain diagnostic x-ray 

n humans. Radiation type and dosage will b'e evaluated to determTne the 

usefulness of the radiation sensitizat 

teratogenic agents in hamsters and to 

oncogenic agents. 

on technique to detect oncogenicity a m m g  

ncrease the tumorigenic potential of weakly 

4. Scientific Background. 

A.  Summary of Recent Literature - (See previous renewal application for older reviews) 

Investigations of the mechanism of virus-induced cellular transformation in vitro 

have increased by a factor of at least ten in the past two years. Dulbecco's recent 

review ( I  1 entitled "CeI I Transformation by Viruses" clearly out1 ines the 

accomplishments made to date and define the problems that lie ahead in this most 
2 

f 0 3 3 9 1 8  



important area of cancer research. At 

own study of virus-induced tumors, it 

new facts about the small, DNA-contain 

adenoviruses and to briefly reconsider 

this point ( 2  years, 9 months) into our 

s important to review summarily, pertinent 

ng tumor viruses SV40, polyoma and certain 

what i s  known of how these agents interact 

with cells to produce tumorous foci in vitro and cancer c- in vivo. 

certain adjustments have been made in our research plan devised some three and 

one-half years ago and our future efforts can be realistically concentrated on 

Having done this, 

those problems most in need of  exploitation. 

SV40, Polyoma and Adenoviruses: 

SV40 and polyoma are among the smallest of the DNA-containing animal viruses. 

The molecular weight of their DNA is 3.2  x I O 6  daltons, enough genetic information 

to code for six to ten small proteins. Both viruses exhibit several "forms" 

of DNA in infected cells and both seem to have ring-shaped or circular DNA 

(polyoma virus has also yielded supercoiled DNA: see Crawford reference 2 ) .  

Adenovirus DNA is believed to be a linear structure with a molecular weight of 

23 x io6 daltons ( 3 ) .  

The guanosine + cytosine ratios of  polyoma, SV40 and the oncogenic adeno- 

viruses are 485, 41% and 47-49%, respectively (2 ) .  Mammalian cell DNA usualiy 

possesses a G+C ratio of 42-43%. 

Viral DNA of the circular type can be separated from the cellular, linear 

DNA by sedimentation velocity centrifugation technique (2, 4, 5 ) .  

Transformation in vitro: 

The studies of transformation induced by SV40 and polyoma virus conducted in 

the past three years have clarified certain pints concerning the mechanism of 

transformation and have set the stage for future investigations. 

now in evidence to facilitate our work: 

Certain facts are 

3 



I . .  . .  

1 .  

t ype  o f  transformed c e l l  clones f o l l o w i n g  i n f e c t i o n  ( I ) .  

2. Only non-permissive ce l  Is are  suscept ib le  t o  normal v i r u s  t ransformat ion,  

most probably  by l i m i t i n g  t h e  expression o f  l a t e  v i r u s  func t i ons  which r e s u l t  

i n  v i r i o n  matura t ion  and c e l l  death. Permissive c e l l s  can o n l y  be transformed 

by de fec t i ve  o r  mutant v i r i o n s  incapable of l a t e  v i r a l  syn thes is  o r  matura t ion  

and t h e  i nduc t i on  o f  c e l l  death. 

3. I n  c e r t a i n  c e l l  l i n e s  a r a t h e r  h'igh frequency (40-50%) o f  t rans format ion  can 

be achieved (3T3-mouse s k i n  f i b r o b l a s t s )  when a h igh  m u l t i p l i c i t y  o f  i npu t  v i r u s  

i s  used b u t  t h e  frequency of t rans format ion  observed fo r  d i p l o i d  o r  normal 

p r imary  c e l l s  i s  very low (0.2 - 0.5%). 

and readi  y observed i n  c e l l  l i n e s  exposed t o  v i r u s  (eg. BHK-21 c e l l s )  bu t  most 

o f  t h e  ce I f o c i  cease growing as transformed c e l l s  a f t e r  a few c e l l  generat ions 

w i t h  o n l y  a small f r a c t i o n  becoming s t a b l e  t ransformants (6, 7 ) .  

why many c lones show a b o r t i v e  t ransformat ion,  w i t h  o n l y  a few becoming s t a b l e  

SV40, polyoma and c e r t a i n  adenovirus cause e i t h e r  s t a b l e  or an a b o r t i v e  

Abor t i ve  t rans fo rma t ion  i s  f requen t l y  

I t  is unclear  

bu t  t h e  s t a t e  o f  t h e  v i r a l  DNA i n  t h e  c e l l  seems t o  ho ld  t h e  key t o  t h e  

exp lanat ion  ( I ) .  

4. Numerous workers have ,reported t h e  recovery o f  i n f e c t i o u s  v i r u s  from 

s t a b l e  c e l l  l i n e s  transformed by SV40 which f o r  generat ions had shown no 

mature v i r i o n s  ( I ) .  Such i s  no t  t h e  case f o r  polyoma transformed c e l l s  ( 

Fusion o f  t ransformed SV40 ce l  I s  w i th 'p roducer  o r  

Sendai v i r u s  has been t h e  most popular  technique 

s tud ies  have shown t h a t  c e r t a i n  transformed I ines 

conta in  i n f e c t i o u s  v i r u s  for a number o f  passages 

y i e l d  i n f e c t i o u s  v i r u s  when heterokaryon gene t i c  

1. 

permiss ive c e l l s  employ ng 

8-11). These and o t h e r  

which do no t  apparent ly  

can be s t imu la ted  t o  

nformat ion i s  added t o  +he 

ce l  I environment t o  code f o r  ce l  I f unc t i ons  requ i red  f o r  v i r u s  syn thes is  o r  

maturat ion.  Rescued SV40 i s  more e f f i c i e n t  i n  t rans forming  t h e  mouse c e l l  

4 .  

I 0 3 3 4 2 0  



l i ne ,  3T3, than  was t h e  parenta l  v i r u s  (IO). 

one c e l l  c lone i s  transformed i n  a s t a b l e  fash ion  and many o the rs  r e v e r t  t o  

"normal" c e l  Is a f t e r  e x h i b i t i n g  u n r e s t r i c t e d  growth charac ters  f o r  a number o f  

generations. Primary hamster c e l l s  s e n s i t i z e d  t o  SV40 and adenovirus 31 

t rans format ion  by x-ray pret reatment  were un i fo rm ly  s t a b l e  t ransformants 

possessing s p e c i f i c  T an t igen and S an t igen 

I t  i s  impor tant  t o  d iscover  why 

as were non-x-ray t r e a t e d  c e l l s  (12). 

Rad ia t ion  Enhanced Transformation: 

Stoker (13) repor ted  t h a t  t h e  frequency o f  s t a b l e  t ransformants could be increased 

among BHK-21 c e l l s  i n f e c t e d  w i t h  polyoma v i r u s  by exposure o f  t h e  c e l l s  t o  

x - i r r a d i a t i o n .  I n  1966, I repor ted t o  t h e  A.E.C.  t h a t  pr imary hamster embryo c e l l s  

o f  several t ypes  were markedly sens i t i zed  t o  SV40 t rans fo rma t ion  by exposure t o  low- 

l eve l  x-ray p r i o r  t o  i n f e c t i o n  (pub l i shed November 1967). 

t rans forming  e f f i c i e n c y  was observed for  embryo c e l l s  p re t rea ted  w i t h  5-iododeoxy- 

u r i d i n e  p r i o r  t o  i n f e c t i o n .  Delay i n  i n f e c t i o n  a f t e r  x-ray t reatment  !owered t h e  

enhancement f a c t o r  i n d i c a t i n g  t h a t  p o s t - i r r a d i a t i o n  r e p a i r  mechanisms might  l i m i t  

t h e  a v a i l a b i l i t y  o f  attachment s i t e s  for  t h e  t rans forming  v i r u s  genome (12).  

and Todaro ( 1 4 )  repor ted  t h a t  x-ray t reatment  p r i o r  t o  o r  a f t e r  in fect - ion o f  t h e  

3T3 mouse c e l l  l i n e  o r  human s k i n  c e l l s  w i t h  SV40 increased c e l l  s u s c e p t i b i l i t y  t o  

t rans format ion .  Since x-rays and rad iomimet ic  chemicals cause breaks i n  c e ! l u ! a r  

DNA, t h e  r e s u l t s  suggest t h a t  v i r u s  i n t e g r a t i o n  migh t  occur  a t  t h e  s i t e . o f  DNA 

l es ions .  

which they  i n f e c t  e i t h e r  through d i r e c t  i n t e r a c t i o n  w i t h  t h e  c e l l u l a r  DNA o r  by 

lysozomal d e s t r u c t i o n  and subsequent DNA damage (15 ) .  Dulbecco ( 1 )  suggests t h a t  

s i n g l e  s t rand  breaks would occur a t  a r a t e  o f  1 . 1  x IO breaks pe r  rad ( R )  f o r  

DNA w i t h  a molecular  weight o f  IO6 (16) .  

S i m i l a r  enhancement o f  

Po l l ock  

SV40 and c e r t a i n  adenoviruses c l e a r l y  cause chromosome aber ra t i ons  i n  c e l l s  

-6 

Repair a c t i v i t y  would increase t h e  s i ze  

t e .  o f  t h e  break s i t e  and would r e q u i r k  a molecu 

Such a p o t e n t i a l  i n t e g r a t i o n  s i t e  induced by 

5 

a r  weight 

x-ray cou 

7 o f  about IO f o r  t h e  s 

d n o t  be s p e c i f i c  and 

1 0 3 3 9 2 1  



. .  . .  

r ad ia t i on -s t imu la ted  i n t e g r a t i o n  must be poss ib le  a t  many places. 

completed r a d i a t i o n  t i t r a t i o n  s tud ies  and t h e i r  i n f l uence  on t rans forming 

e f f i c i e n c y  and numbers and d i s t r i b u t i o n s  o f  chromosome " les ions"  (see ORO-3646-8). 

P o s t - i r r a d i a t i o n  s u r v i v a l  f o r  hamster embryo c e l l s  a t  inc reas ing  x-ray exposures, 

per iods  of DNA syn thes is  and DNA p r o f i l e  s tud ies  have a l s o  been reported (17). 

We have 

S ta te  o f  V i rus  DNA i n  Transformed Ce l l s :  

Stoker  ( 8 )  c i t e d  f o u r  l i n e s  o f  evidence t o  suggest t h e  presence o f  t h e  v i r u s  

genome i n  s tab le,  transformed c e l l s .  

a )  Covalent ly  l i nked  t o  t h e  chromosomal DNA i s  a f r a c t i o n  o f  DNA which 
hyb r id i zes  w i t h  p u r i f i e d  v i r a l  n u c l e i c  a c i d  and conta ins  i den t i ca l  
base sequences t o  those o f  t h e  i n f e c t i n g  v i r u s  (4, 5 ) .  

b)  Rapid ly  labe l  led  RNA (mRNA) which hyb r id i zes  w i t h  p u r i f i ' e d  v i r a l  DNA i s  
found i n  t h e  transformed c e l l  (18-191. 

c )  V i rus  s p e c i f i c  ant igens may usua l l y  be found i n  She transformed c e l l .  
(T, TSTA). 

d) Fusion s tud ies  and mitomycin C t reatment  can r e s u l t  i n  v i r u s  "release" from 
s t a b l y  transformed SV40 tumor c e l l s  (8, 9 ,  I O ) .  

Added to this l i s t  one would now inc lude t h e  observat ions t h a t  d i f f e r e n t  t rans-  

formed c e l l  l i n e s  possess d i f f e r e n t  amounts of v i r u s  DNA (genome equ iva len ts )  

assoc iated w i t h  t h e i r  chromosomal DNA (4, 5, 20). Only transformed c e l l  l i n e s  

con ta in ing  T ant igen were observed t o  a c t i v e l y  synthes ize v i r a l  RNA sgggesting 

t h a t  S o r  sur face an t igen i s  not  a d i r e c t  v i r u s  s p e c i f i c  f u n c t i o n  ( 2 i ) .  

I n t e g r a t i o n  o f  v i r u s  DNA i n  t h e  c e l l u l a r  DNA (nuc lea r  DNA) has on ly  been shown 

t o  occur  t o  date i n  t h e  SV40 transformed 3 T 3  mouse cell, s t r a i n  SV3T3 ( I ) .  I t  

i s  n o t  known whether such i n t e g r a t i o n  o r  f i x a t i o n  occurs i n  o the r  transformed 

l i n e s  or i n  pr imary c e l l s  transformed c e l l s  a l though t h i s  might  genera l l y  be 

t h e  case (20).  The problem i s  t o  i d e n t i f y  t h e  s i t e  o r  s i t e s  of i n s e r t i o n  and t o  

e s t a b l i s h  t h e  u n i f o r m i t y  o f  t h e  mechanism involved.  C e r t a i n  chromosomes seem 

t o  be invo lved i n  a t  l e a s t  two systems examined t o  date (22, 7 ) .  

1 0 3 3 9 2 2 .  6 



' Functions of Viral Genes: 

In lytic infection, three to four of the supposed ten virus genes are 

transcribed in the early phase of infection as mRNA (prior to virus DNA replication). 

About one-third of the virus DNA is apparently transcribed in the transformed cell 

but only part of the mRNA is identical to that transcribed in early infection. 

Irradiation of viral particles suggest that only'two to three viral genes seem 

required f o r  transformation. 

3 to 4 viral genes and these genes seem to be unimportant In transformation. 

These and other findings suggest that, at most, only one or two virus genes 

seem t o  be intimately involved in inducing transformation ( I ) .  

virus gene seems related to the induction of cellular DNA synthesis occurring at 

the same time as virus DNA replication is initiated ( I ) .  

Late functions in virus maturation occupy about 

One additional 

5. Scientific Scope 

This research effort is designed to investigate the precise conditions 

and parameters of enhanced virus transformation of normal cells stimulated 

by radiation, radiomimetic chemicals and associated natural processes 

(cell aging). As before, the program involves a quantitative examination 

of radiation or  chemically induced alterations in cells which sensitize 

them to the transforming potential of SV40 and adenoviruses. An important 

result to b e  simultaneously gleaned from the present approach will be 

information about the mechanism for virus transformation of cells under 

conditions of normal infection. Previously we have emphasized the importance 

of using normal cells for these studies. Cells which possess none of  the 

"unit characters" of tumor progression including loss of contact inhibition, 

changes in cell and culture morphology, antigenic alterations, karologic 

changes, growth characters and malignancy. Researchers in other laboratories 

employ cell systems which have already 

to study virus transformation (eg. 3T3 

7 
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undergone certain spontaneous changes 

cells). These changes make the 



estab l i shed c e l l s  usefu l  f o r  t h e  study o f  c e r t a i n  aspects o f  t rans format ion  

b u t  always w i t h  q u a l i f i c a t i o n  s ince  they a r e  n o t  normal c e l l s .  

been developed i n  t h i s  labora tory  which permi ts  t h e  study of t rans format ion  

mechanisms us ing  hamster c e l l s  from pr imary t i s s u e  w i t h  no u n i t  charac ter  of  

t h e  transformed c e l l  pr ior  t o  i n f e c t i o n  w i t h  t h e  oncogenic agent. We have 

recen t l y  demonstrated t h a t  r a d i a t i o n  s t imu la tes  SV40 t u m o r i g e n i c i t y  a t  t h e  

c e l l u l a r  l eve l  i n  hamsters p a r a l l e l i n g  o u r  -- i n  v i t r o  f i nd ings .  

A. Rat iona le  

A system has 

Stoker, Todaro and Green and o the rs  have demonstrated t h a t  es tab l i shed 

c e l l  l i n e s  o r  d i p l o i d  human c e l l s  i n  c u l t u r e  a re  rendered more suscept ib le  

t o  v i r a l  t rans format ion  by x - i r r a d i a t i o n ,  analogue exposure o r  by simply 

ag ing t h e  c e l l s  t o  a degenerate stage p r i o r  t o  i n f e c t i o n  w i t h  oncogenic 

v i ruses.  We have extended t h i s  observation, for  a l l  

t o  normal hamster embryo lung and kidney c e l l s  i n  CU 

Todaro t o  3T3 mouse c e l l s  and human s k i n  c e l l s .  

The importance o f  s tudy ing  t h e  mechanism o f  v i r a  

us ing a c e l l  system w i t h  no u n i t  charac ter  o f  t h e  ma 

t h r e e  types o f  treatment, 

t u r e  and Pol lock  and 

t rans format ion  i n  v i t r o  -- 
ignant  o r  transformed 

c e l l  p r i o r  t o  v i r u s  exposure cannot be over-emphasized. Great s t r i d e s  i n  our  

understanding o f  v r i a l  t rans format ion  are  indeed being made w i t h  systems such 

as t h e  3T3 c e l l  l i n e  system, but  i t  i s  imperat ive t o  c o r r e l a t e , t h e s e  

observat ions w i t h  neop las t i c  conversion occur r ing  i n  normal c e l l s .  Such-a 

c o r r e l a t i o n  i s  one o f  t h e  major o b j e c t i v e s  o f  t h e  present l i n e  o f  research i n  

t h i s  labora tory  us ing  normal embryonal c e l l s  rendered suscep t ib le  t o  SV40 

t rans format ion  by agents which damage DNA. 

Two f a c t o r s  make t h e  system, p resen t l y  i n  use, s u i t a b l e  f o r  t h e  study 

o u t l i n e d  i n  t h i s  proposal. F i r s t ,  by employing new methods of c e l l  harvest  
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.. 
and by c a r e f u l l y  c o n t r o f i n g  c u l t u r e  cond i t i ons  h igh  p l a t i n g  and c lon ing  

e ’ f f i c iency  of  embryonal c e l l s  has been achieved. 

Sachs i nves t i ga ted  x - i r rad ia t ion- induced t rans format ion  of embryonal c e l l s  

us ing  prepara t ions  w i t h  a c l o n i n g  e f f i c i e n c y  o f  3.4 t o  7.2%. 

p l a t i n g  e f f i c i e n c i e s  up to 95% and c lon ing  e f f i c i e n c i e s  as h igh  as 63%. 

I n  a recen t  r e p o r t  Borek and 

Our method y i e l d s  

Second, employing ceI.Is w i t h  good p l a t i n g  e f f i c i e n c y ,  we o b t a i n  15 t o  

50- fo ld  increases i n  SV40 

as exp lan t  c e l l s )  when ce 

i n f e c t i o n .  

Employing t h i s  system 

formed clones we have i n  

t h e  parameters and condi 

The r e s u l t s  c i t e d  be 

a number of cond i t i ons  w 

t rans format ion  of  embryonal c e l  I s  ( taken d i r e c t l y  

I s  are exposed t o  150 R of x - r a y  j u s t  p r i o r  t o  

where 25-30 percent  of  in fec ted  c e l l s  produce t rans-  

t i a t e d  and p a r t i a l l y  completed an i n v e s t i g a t i o n  o f  

ions o f  enhanced SV40 t rans format ion .  

ow and t h e  research planned w i l l  c l a r i f y  and de f i ne  

i c h  a f f e c t  t h e  t rans format ion  mechanism -- i n  v i t r o .  

Planned s tud ies  should a l s o  p rov ide  a b e t t e r  understanding o f  t h e  biochemical 

sequence o f  events i n  t ransformat ion.  F i n a l l y ,  an increased understanding 

o f  t h e  b i o l o g i c a l  e f f e c f s  o f  r a d i a t i o n  and radiomimetic chemicals should be 

forthcoming from t h i s  study. 

B. S p e c i f i c  s tud ies  planned o r  on t e s t .  

I n  a d d i t i o n  t o  s tud ies  being completed as o u t l i n e d  i n  t h e  attached 

progress r e p o r t  (ORO-3646-8) t h e  fo l l ow ing  parameters w i l l  be exam 

brought t o  a conclusion. 

( I )  A prec i se  eva lua t i on  of  t h e  t ime o f  v i r u s  a d d i t i o n  post -  

which has t h e  most s t r i k i n g  e f f e c t  on t rans fo rma t ion  e f f  

ned or 

r r a d i a t i o n  

c iency i s  one- 

t h i r d  completed. Such a study w i l l  g i v e  cons iderab le  i n s i g h t  i n t o  

t h e  r o l e  of DNA r e p a i r  mechanisms i n  the . t rans fo rma t ion  phenomenon. 

9 
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Inhibitors of protein, DNA and RNA synthesis will be employed 

to further characterize repair mechanism and their influence on 

SV40 transformation. 

Having characterized periods of DNA synthesis and suppression 

post-irradiation, experiments are now planned to correlate 

infection sequence with cell replication periods in X-irradiated 

embryo cells. 

Conduct hybridization experiments t o  determine the number of 

viral genome equivalent present in the various cell clone types 

appearing in the SV40 transformed hamster cell population 

(Table I I ,  p 19 ORO-3646-8). 

Evaluate rates and changes i n  hos t  cell and viral RNA synthesis 

after treatment with irradiation or IUDR using isotopic procedures 

already worked out i n  detail. 

RNA synthesis occurring in ce I I s  dur i ng transformation for the 

variant clones developed (see p. 19, Table I I  0R0-3646-8). 

Compare the effects of specific antimetabolites and inhibitors 

of DNA synthesis and function on radiation and IUDR-damaged 

Characterize the types o f  DNA and 

cel I s  in an attempt to define any possible sequence of events 

leading to transformation. 

Evaluate other inhibitors of DNA activity for the enhancement 

phenomenon. 

eg. ( I  1 Ultraviolet irradiation 
( 2 )  Mitomycin C 
( 3 )  Hydroxyl ami ne 
( 4 )  Bromouraci I 
( 5 )  Cytosine arabinoside 
(6 )  
( 7 )  Other inhibitors of profe 

F I uorodeoxyuri d i ne 
n transcription of trans at ion 

IO 



( 7 )  Continue t h e  eva lua t i on  of sub le tha l  i r r a d i a t i o n  and chemical 

t reatment  on o t h e r  types o f  c e l l s  which demonstrate res is tence 

t o  SV40, polyoma or  adenovirus t rans format ion .  eg. Adenovirus 

t rans format ion  o f  i r r a d i a t e d  monkey kidney c e l l s  which normally 

do n o t  demonstrate t rans format ion  by adenovirus. 

( 8 )  Continue s tud ies  on t h e  r o l e  of  low - leve ls  of v i r u s  m u l t i p l i c a t i o n  

i n  ce l  I s  i n fec ted  w i t h  oncogenic v i ruses  (SV40,adenoviruses 31 and 7 )  

The long " l a ten t ' 1  pe r iod  i n  o t h e r  systems and t h e  low number o f  

t ransformants obta ined presents a problem i n  be ing ab le  t o  de tec t  

t h e  presence o f  smal I numbers of v i r u s  p a r t i c l e s  harbored i n t r a -  

c e l l u l a r l y .  I n  t h e  new system where t rans format ion  occurs i n  

a h igh  p r o p o r t i o n  o f  t h e  i n f e c t e d  c e l l s  and more r a p i d l y  than 

i n  o t h e r  systems (7-10 days as compared w i t h  18-60 days repor ted 

for  o t h e r  systems) ce l  Is can be "analyzed" f o r  i n t r a c e l  l u l a r  v i r u s  

m u l t i p l i c a t i o n  employing son ica t i on  and p laqu ing  techniques. 

( 9 )  Determine q u a n t i t a t i v e l y  t h e  h is tone conten t  o f  normal and 

SV40 transformed ce l  I s .  

( I O )  Continue t o  eva lua te  t h e  e f f e c t s  o f  c e l l  synchronizat ion a t  t h e  t ime 

of i r a d i a t i o n  on t h e  enhancement phenomenon i n  t h e  hope o f  d e f i n i n g  

t h e  phase o f  c e l l  d i v i s i o n  which might  be invo lved i n  t h e  i n i t i a l  

s tep i n  v i r a l  t rans format ion .  

( I I )  Continue t o  evaluate t h e  e f f e c t s  of r a d i a t i o n  and s p e c i f i c  chemical 

t reatments (mutagens) an t h e  revers ion  of virus-induced neop las t i c  

t i s s u e  t o  t h e  normal st-ate as expressed phenotypical l y .  eg. 

r e i n s t i t u t e  o r i e n t e d  growth, o r  contac t  i n h i b i t i o n  i n  neop las t i c  

ce l  Is.  

1 0 3 3 9 2 1  I I  



- 4  

(12) T e s t . f o r  poss ib le  s y n e r g i s t i c  e f f e c t s  of r a d i a t  

t reatment  on t h e  enhancement phenomenon. eg. 

on and chemical 

UDR + x - i r r a d i a t i o n .  

C. Development o f  Oncogenic V i rus  Research Program. 

Th is  study, c u r r e n t l y  i n  progress and sponsored by AEC, i s  an 

i n t e g r a l  p a r  of a developing program of v i r u s  and cancer research 

a t  t h i s  i n s t  t u t i o n .  These -- i n  v i t r o  i n v e s t i g a t i o n s  o f  v i r a l  onco- 

genesis comp ement -- i n  v i v o  s tud ies  o f  v i r u s  tumorigenesis i n  progress 

i n  ou r  labora tory  which a re  sponsored by t h e  NIH. 

has been e f f e c t e d  i n  t h e  rappor t  between t h i s  department and t h e  Oat 

Ridge Nat ional  Laborator ies s ince  t h e  i n i t i a t i o n  o f  t h i s  g ran t  and t h i s  

A s i g n i f i c a n t  change 

program o f f e r s  a v i t a l  o u t l e t  for graduate t r a i n i n g  o f  Oak Ridge personnel 

i n te res ted  i n  oncology. Further, t h e  program a f f o r d s  s tudents i n  t h e  

r a d i a t i o n  b io logy  program a t  t h i s  i n s t i t u t i o n  a research o u t l e t .  
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F rac t ions  from Adenovirus and SV40 Tumor Ce l l s .  
Proc. SOC. Expt. B i o l .  Med:132, - No. 1 ,  328-336. 1969. J. H. Coggin, Jr.,  
L. H. El rod, K. R. Ambrose, and N. G. Anderson. 

Charac te r i za t i on  of Tumor Spec i f i c  Transp lan ta t  
Chambers i n  v i t r o .  
Proc. S O ~ .  Expt. B i o l .  
J .  H. Coggin, J r .  

-- 
Med., 7 132, No. 2, Dec. 

on Immunity i n  D i f f u s i o n  

969. K. R. Ambrose and 

A Rapid -- I n  Vivo Assay f o r  SV40 Tumor Immunity I n  
Proc. S O ~ .  Expt. B i o l .  Med. - 130, 246-252. 
K. R. Ambrose. 

Hamsters. 
1969. J .  H. Coggin, J r .  and 

Rad ia t ion  Responses o f  Embryonal and SV40 Transformed Hamster C e l l s  I n  Cu l iu re .  
Proc. SOC. Expt. B i o l .  Med. - 129, 609-620. 1968. 

Prevent ion o f  SV40 V i rus  Tumorigenesis by I r rad ia ted ,  Disrupted and 
5-lododeoxyuridine Treated Tumor Ce l l  Antigen. 
Proc. SOC. Expt. B i o l .  Med. - 124, 774-784. 
V. M. Larson, and M. R. Hi l leman. 

R. E. Kouri and J .  H. Coggin, J r .  

1967. J. H. Coggin, Jr . ,  

Immunologic Responses i n  Hamsters t o  Homologous Tumor Antigens Measured 
I n  V i t r o  and I n  Vivo. 
Proc. S O ~ .  Exp t l .  B i o l .  Med., - 124, 1295-1302, 1967. J. H. Coggin, Jr . ,  
V. M. Larson and M. R. Hi l leman. 

-- -- 

SV40 Tumor Antigen P u r i f i c a t i o n .  Recent Resul ts  i n  Cancer Research. 
Malignant Transformation by Viruses V I ,  - 142, 1966. V.  M. Larson, 
J. H. Coggin, and M. R. Hi l leman. 

Metabolism o f  5-Mercapfopurine by Res is tan t  Escher ich ia  c o l i .  
J. Bac ter io logy .  - 92, 446-454. 1966. J .  H. Coggin, Jr . ,  M. Loosemore, 
and W .  R. Mar t in .  
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P e r t i n e n t  Pub l i ca t i ons  (cont inued)  

6-Diazo-5-OXO-L-norleucine I n h i b i t i o n  of Escher ich ia  - c o l i .  
J. Bacteriology, 89, 1348-1353. 1965. J .  H. Coggin, J r .  and W .  R. Mar t in .  

Subm i t t e d  

Rad ia t ion  St imulated SV40 Oncogenesis -- I n  Vivo. 
Submitted t o  Science December 1969. J. H. Coggin, J r .  and S .  E. Harwood. 

Surface Changes i n  Hamster Embryo C e l l s  Transformed by SV40 and Adenovirus. 
Submitted t o  Proc. SOC. Expt. B i o l .  Med., November 1969. J.  H. Coggin, J r .  
and K. R. Ambrose. 

Nuc le ic  Acid P r o f i l e s  i n  Var ian t  SV40 Transformed Hamster C e l l  Clones. 
Submitted t o  J. V i ro logy  October, 1969. J .  H. Coggin, J r .  and S. E. Harwood. 

Rad ia t ion  Chromosome Damage and SV40 Transformation. 
Submitted t o  Proc. SOC. Expt. B i o l .  Med. December, 1969. J.H.!,Coggin, J r .  

Role of Antibody i n  Tumor Reject ion.  
To be submitted t o  J. Immunology January, 1970. 
Ambrose and N. G. Anderson. 

J .  H. Coggin, Jr., K. R. 

Associate i nves t i ga to rs :  

S. E. Harwood, M.S. Graduate Student NDEA Predoctora l  Candidate. 100% t 
on p r o j e c t .  

G; W .  Fortner, M.S. Graduate Student NDEA Predoctora l  Fel low. 100% t ime 
on p r o j e c t .  

J .  M. Minchey, B.A. Graduate Student NSF Premasters Fel lowship. 50% t i m  
on p r o j e c t .  

Mrs. Peggy Dierlam, B.A. Research Ass i s tan t  - 100% t i m e  on p r o j e c t .  

Mrs. , P a t t i  Warrington, B:A. Laboratory Ass i s tan t  - 100% t ime on p r o j e c t .  

7. Other Personnel: 

. I  

I Laboratory Aide - Mrs. Cindy Smith - 50% t ime  
I Glassware washer - Miss Sarah Frazer -20% t ime  
I Animal Caretaker - M r .  Steve Pershing - 25% t i m e  

8. Other F inanc ia l  Assistance 

me 

AEC alone sponsors o u r  study of v i r u s  t rans fo rma t ion  described here. An 
NIH ( N C I )  g ran t  t o  s tudy mechanisms of immunity t o  tumor t r a n s p l a n t a t i o n  an t igen 
i n  hamsters has been i n  e f f e c t  f o r  two and one-half years (CA-10429-02): Th i s  
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Other F inanc ia l  Assistance (cont inued)  

g ran t  i s  be lng concluded 7- i n  l i e u  of a new c o n t r a c t  w i t h  Union Carbide (MAN 
Program) under subcontract  No. 3379 t o  study "Immune Reactions i n  Virus- 
Induced Tumor Re jec t ion f f  ( E f f e c t i v e  dates November I ,  1969 t o  J u l y  I ,  1970 - 
$17,500) 

The U n i v e r s i t y  p rov ides  approximately $6,000.00 for  animal room supp l ies  
and care takers  and $1200 i n  supp l ies  t o  t h e  p r o j e c t .  

Mr .  John Minchey i s  sponsored by an NSF,premasters f e l  lowship 
Mr.  G. W. Fo r tne r  i s  sponsored by an NSF predoctora l  f e l l owsh ip  
Miss S .  E. Harwood i s  sponsored by an NDEA predoc tora l  f e l l owsh ip  
Mrs. Peggy Dier lam i s  supported by t h e  AEC as a labora tory  ass i s tan t  
4 par t - t ime ( 15 hours per  week each) labora tory  a ides are  sponsored 
by t h e  U. S. O f f i c e  of Education, Work-Study Program. 
Miss K. R. Ambrose devotes IO$ t ime t o  t h e  p r o j e c t  i n  c e l l  p repara t ion  
procedures and i s  sponsored by subcontract 3379. 

9 .  Premises, F a c i l i t i e s ,  Equipment.and Ma te r ia l s :  

These remain e s s e n t i a l l y  t h e  same as i n  prev ious years. Our research 
f a c i l i t i e s  have r e c e n t l y  been expanded from 6000 square f e e t  
f ee t .  
research Increas ing  t h e  t o t a l  research area f o  5000 square f e e t  exc lus ive  o f  
animal f a c i l i t i e s .  Some $75,000 have been expended i n  t h e  pas t  15 months 
t o  genera l l y  upgrade our research area p r o v i d i n g  a new s c i n t i l l a t i o n  system, 
spectrophotometers, cenTrifuges, c o l d  rooms,wash area f a c i l i t i e s  and animal 
room improvements. 
t h e  MAN Program, ORNL. 

t o  15,500 square 
O f  t h i s  newly expanded area two new rooms have been added t o  v i r o l o g i c  

E lec t ron  microscopy f a c i l i t i e s  are a v a i l a b l e  t o  us through 
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10. Budget 

I .  

2. 

Four th Year: March 31, 1970 t o  A p r i l  I ,  1971 

Estimated Requirements 
Four th Year 

Sa la r ies  and Wages: 

P r i n c i p a l  I nves t i ga to r ,  Joseph H. Coggin 
Associate Professor, 40% t ime  for  9 months 
($14,400 base 9 month sa la ry  .................... $ 5,760.00 

Laboratory Ass is tan t ,  Mrs. P a t t i  Warrington, 100% 3,000.00 

Laboratory glassware washers (3 par t - t ime  si'udents) 
Anima I Caretaker (25% t ime)  ..................... I,000.00 

, ,----- 730.00 
Socia l  Secu r i t y  and Retirement 
(10% of S a l a r i e s  and Wages)< .-::j': s I .  . I - - _ ,  

- '  

Sa la r ies  Subtota l  $13,790.00 
--------------- 

Suoolies and Ma te r ia l s :  

Chemi ca I s 

Cages and Bedding 

Media and Sera 
Expendibles ( p l a s t i c  c u l t u r e  ware, C02, e tc . )  

- 
--------------- 

3; 5 6  D * 0 5 
Supp I i es  Subtota I $7+Xk0C3 

Baker Trans fer  8 Tissue Cu l tu re  Hood 

4. P u b l i c a t i o n  Costs: 

5. Travel (one annual Soc ie ty  meet 
meet i ng 

ng; one branch 

6. Other - Telephone, Repr in ts ,  any Postage 

I,000.00 
h A  uu 

1,500.00 

I,500.00 
I,500.00 

I ,  100.00 

250.00 

200.00 

18 

1033434 



7 .  I n d i r e c t  charges - 54.2% Sa la r ies  and Wages. 
Th is  i s  t h e  approved overhead r a t e  based on 
f i s c a l  year 1967 opera t ions  audi ted by Dept. 
o f  Defense ( D C A A ) ,  A t l a n t a  $ 7,078.W 

2, 213 
Tota l  P r o j e c t  Costs $& 

Percentage and amount t o  be con t r i bu ted  by 29 
( P r i n c i p a l  I n v e s t i g a t o r s  s a l a r y  p lus  
51,200.00 i n  t h e  supply  category) 6,864 ,S% 

t h e  U n i v e r s i t y  of  Tennessee - 2 3 4 %  

Percentage and amount requested from 
t h e  Atomic Energy Commission - 

I t  i s  a n t i c i p a t e d  t h a t  a s i m i l a r  r a t e  of funding would be requ i red  f o r  
a f i f t h  and s i x t h  year. 

18 
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I I .  Authent ica t ion  

P r i n c i p a l  I n v e s t i g a t o r  

For t h e  Un i vers i t y  
m*ii a~ea B¶ 

RJLTON A. SMITH 
H i  l t o n  A. Smith, Ph.D. 
Vice Chancel lor  for  Graduate 
Studies and Research 
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December 31, I969 

Herman M. Roth, Director 
Laboratory and Un i vers i ty Divisions 
Oak Ridge Operat ions 
P. 0. Box E 
Oak Ridge, Tennessee 37830 

Dear M r .  Roth: 

Please find atiached a preliminary expe r' nditure statement 
for  coniraci AEC AT (40-1) - 3646 through December 22, 19.69. 

S i ncere I y yours, 

Administrafive Assistant 

t 033931 



p u  6 LlCAT I ON 
BY AEC 
AUTHORIZED' 0 ' 

. - -  _ .  . . __ . .  . 
SCIENCE INFORMATION EXCHANGE 

SMITHSONIAN INSTITUTION 

U.S. ATOMIC ENERGY COMMISSION 

I - . -  '.- 

AEC CONTRACT NO. 1 AT(40-1)-3546 
SUPPORTING DIV. OR OFFICE: 
NAME & ADDRESS OF CONTRACTOR OR INSTITUTION: (State the division, department, or professional school, medical, graduate . - . . . - - 
or other, wiih which this project should be identified.) 

&Iueisl t y  of ' l w m e s ~  
&padwmi of Hlcmbtol-y 
I<nc#evfIlo, Tormoa#te 37916 

I 

TITLE OF PROJECT: 

A C#PParotfve Wudy of Hsbtatlcut, Chtmfcat and hglng Etfects on Vlral 
T r m f o m t l o n  Vltm 

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

Josqh H, b g g l n ,  dr., Ph,D., &scClrrk6 f%ferciSOf 
Dopbrtmni of CIQleroPioIogy 

5 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 research, are supplied to investigaten 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- 

pos%w $m?&&O p"f' vIfuo-fkK7UEcld 'hbEW p d u c ) l O n  W ! l l  m * h W  *O b0 evSlUllhd PROCE UR - T  STO EC SAND GEN S 
8 

prlerary c(01 f cul)wo system. @anTltattw tnvesttgatlwrs of fundasentat raechdnta  
ltrvoivod In  vlruo-call Interaction lerrdlna to malignant mvefslon wltl ba amductad. 
Hodlation, cert.aIn pyrlaldirre analogues and cd I eglng se fbd ly  sensitlre hamstot 
ewrtrryo cotls +cr SV40 end udenav1rcs tr8rts;fomtlon. A l l  t h m  lb9$Ws gmpIoyed tot 
swstttolng mmal - l i s  $0 vlrurc tl.snr;fomtIon CJPB obsarved t o  mubar lestons tn 
?tu i a r p t  c d t  WtA cuggesttng 
Oisclosum of Sho mchanim(r) for  enhancing v l r w  tfansfcmmtlon Is 8 prlmary ubjacttv 
ef this SPMy, tJrrtebcdlC, physfcal, strcus=turul end regulakPy changes WXuwtng 
prlW b, dtrtlng ofid after Infactlcm wlth $V40 In pt"dW@dt8Ta,d hWl&W' W b l f S  W i l l  
cmt1nue bo t n v w p t p t a  i n  an ordotty fsohtan. ballred fadfatton plas cpov been 
obsccrvsd W increase tho kurnorlpntclty of SV4O In  nwmifalty fnfsC'hd h?ms*fs whm 
vtrw i s  acblnfsWtPu J R  ?ha area of low-level x-ray 4~(pbsum~ the radlstlon leveto 

, eq~loyad To fncrewm t w r  s p p e m m c a  i n  txi isis?~~ by-905 l o  Cxxepwablo 
rfellww& in  ceftal~ dlrrgwsttc w-ray g m s d u r 0 s  In huseens, %di%tlon 'kypt3 and Boslbp 
wtfl bo svjluetad 30 detemlns tho usafulneso of fho rub1sSlon salwltlratlm fctchnlque 
i a  daTo& awo,..snfctty simg *watwQnte a p n t s  In tinstiata wit to Increase tho t w w 1 -  

8 ooarnyxl mshentm m y  bo Involved tn BnhMl-nP, 

&asg)ss 

Q W t C  @Wlt'iZil Of HWkIY OlICOpnlC 6g9nts~ 

RESULTS TO DATE: 

PROGRAM CATEGORY NO. 
BUDGET 
PRIMARY 
SECONDARY , 

INVESTIGATOR - DO NOT USE THIS SPACE 
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