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A n  investigation of the molecular events involved i n  radiationa-enhancement of - 
viral oncogenesis in mammals and m 

I 

-. 1.O3bO'tZ . . . . . . .  

. ,  



. .  

. . .  

. .  

. .  

. .  - .  . ,. .: 
1 .  

. .  

, .. 

JUL 1 5  1975 \ 

. 
Btm Jo~cph EI, tbggfn 
Department o f  MLcrobiolow 
Unlvarsity Of T-0886 
Knaxville, Tenaaeoca 37916 - -  

Dear Dr. Coggfnr 

I wish t o  advise you that we have epptoPsd renewal of pour 
Research Contraat No. E(40-113646, '% Comparative Study of 
Radiation, Chemical, and Aging Effacte OR Viral Transformation," 
for tau additional year. 
the Osk Ridge Operatiom Office in the near future regarding 
negotiation of the renewal contract. 

Pout next reneval period comes after the completim of nine 
yeare OP operatian of this contract, For every lnrlltiple of 
three yeare the Dfvfaion of BiomedLcat a d  Environmental 
Research requires ~t cocnprehensive report of the overall activ- 
i t i e e  of the contract durtng the past three years. 
particular, the fo1louin.g ftems should be lncluded in this 
report: 

1. 

Y w  w i l l  be contacted by someone from 

In 

The main research accomplishments, with special reference 
to the orginiallp stated objectivas. 

2. Plans for the continuation of present objectives and possible  
new objective8 in comfderation of past resulte.  

Graduate students trained, degrees granted, and poet-doctoral 
tenures completed. 

Bibliography, with titles of publicatfons associated with thia 
contract. * 

3, 

4. 

5. Your opinion 88 to the present state of knowledge in th i s  area 
of research, i t 8  significance isl the fields of biology and 
medicine, and needed future Lnvestigations. 
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Dr. Joeeph H. Coggin -2- 3UL 1 5  i97 5 
.. I 

. .  . .  

6.. The preseat bidmion of federal ruppo+t for your overall 

S ix  copiea of the above-outlined rsqucrot 8hould be aubrPitted La - 
addition t o  the usual progress report aad reneual propond. 
the -1ete proposal w L l l  be meat for outside evaluatton, rub- 
missbn is requested three monkha prior t o  the Md of the contract , . 

nroearch program. 

Since 

year. 

8 lucerely , 

cc I 

bcc:  

George E. Stapleton 
BadLaticm B iologi I t 

. BicxnedLcal Programa 
Division of Bhedica'l  a d  
Bnvirunmeatal bsea~kh 

Hilton A. Smith, Vfce Chancellor 
for Graduate Studies and Basearch 

Oak Ridge Operations O f f i c e  
+-Y<$ 



UNITED STATES 
ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION 

OAK RIDGE OPERATIONS 
P. 0. BOX E 

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

Jarme8 L, Livermon, Director, Division of Bicxned3cal an8 EnvlronmentaS. Rasesrch, RQ 

We are submi t t ing  f o r  your review and appropr i a t e  a c t i o n  t h e  fol lowing 
informat ion  concerning t h e  con t r ac t  which w i l l  e x p i r e  on ;.JuN'~ .o '19r5 

1. Renewal Proposa l  (4) 
2. Progress  Report (4) 

4. 
. 3. F i n a n c i a l  Statement (4) 

Form S I - S I E - ~ ~ ~  (200-Word Summary) (3) 

We s h a l l  a p p r e c i a t e  pur advis ing  us of your d e c i s i o n  so t h a t  we may 
proceed wi th  t h e  necessary  c o n t r a c t  a c t i o n  at t h e  e a r l i e s t  p o s s i b l e  
da t e .  

and Reports Branch 
ACR:U Contract  D iv i s ion  

Enclosures:  
A s  s t a t e d  above 

bcc: D. S. Zachry, w/Prog. Rpt. (2) & 427 
L. Medley, w/encls.  
T i c k l e r ,  w/Ren. Yrop. & Fin. Stmt. 
Green 
Reading 
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1. Title of Project 

A Comparative Study of Radiation, Chemical, and 

Aging Effects on Viral Transformation 

2. Institution 

The University of Tennessee 

Department of Microbiology 

Knoxville, Tennessee 37916 

Telephone: 615-974-2356 
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9 3. ,Project Abstract. 

The focus  of t h i s  p roposa l  i s  t o  conclude ongoing e f f o r t s  t o  d iscover  
how tumor v i r u s e s  r e g u l a t e  and c o n t r o l  t h e  expres s ion  of embryo a s s o c i a t e d  
c e l l u l a r  products  as an  i n t e g r a l  a c t i v i t y . i n  t r ans fo rming  normal cells. 
AEC (ERDA) has  supp l i ed  long-term, r e spons ive  and-badly needed suppor t  f o r  
t h e s e  and previous  s t u d i e s ,  and t h e  agency i s  l a r g e l y  r e s p o n s i b l e  f o r  be ing  
t h e  mainstay i n  ou r  p rogres s  i n  t h e  area of  embryonic a n t i g e q  express ion  i n  
cancer .  T h i s  i s  t o  be t h e  l a s t  y e a r  of t h e  p r o j e c t .  We p l a n  t o  have t h e  
major answers sought  f o r  t h e  p a s t  18 months i n  t h i s  p r o j e c t  by t h e  end of . 
t h e  n i n t h  year .  
cells t o  s u b l e t h a l  X- i r r ad ia t ion  g r e a t l y  s e n s i t i z e s . t h e . c e l 1 s  t o  v i r a l  onto- 
genes i s .  
c h a r a c t e r i s t i c s  i n  v i r a l  t ransformed cells,  enb’ryoni o l e t i e s  ( an t igens  
abbrev ia t ed  EA) appear  i n  t h e  plasma mernbrane.of ’ the  
au toan t igens .  Rad ia t ion  (25 t o  350R) a lone  d o e w n p t  “cause t r a n s f o r n a t i o n  of 
normal hamster o r  human cells in vitro, howemr; t h e s e  l eve ls  of exposure do 
promote 50 t o  1000-f o l d  increases i n  v i r a l  o6cogenesis  induced by oncodnaviruses.  
We have s u c c e s s f u l l y  demonstrated t h a t  e a r l y  embryo t i s s u e  of t h e  h a n s t e r ,  
mouse, and human possess a n t i g e n s  (EA) which are i d e n t i c a l  t o  those  occur r ing  
on v i r a l  t ransformed cells.  During t h e  t e r m i n a l  s t a g e s  of embryonic o r  f e t a l  
development in Vivo t h e s e  a n t i g e n i c  e n t i t i e s  are masked by biochemical  processes  
a s s o c i a t e d  w i t h  membrane ma tu ra t ion  and subsequent ly  r e s i d e  c r y p t i c a l l y  i n  
a d u l t  c e l l  membrane. Viral oncogenesis  serves t o  cause  d e f e c t i v e  b i o s y n t h e s i s  
and r e s u l t s  i n  t h e  r eexpres s ion  of EA. 
i s  t o  d iscover  (1) whether w e  can  s u c c e s s f u l l y  u s e  enbryonic  markers expressed 
a t  t h e b c e l l  s u r f a c e  t o  r e l i a b l y  d e t e c t  t h e  earliest  s t a g e s  of v i r a l  induced 
n e o p l a s t i c  t raits  i n  t h e  tumor cells ,  (2)  t o  de te rmine  t h e  biochemical  events  
r e l a t e d  t o  membrane ma tu ra t ion  involved in.&-& cont_rol and express ion  of EA 
i n  f e t a l  development and i n  cancer  induct ion’and  

. r a d i a t i o n  serves t o  p o t e n t i a t e  t h i s  v i rus -hos t  ce i n t e r a c t i o n .  If w e  are 
s u c c e s s f u l  i n  developing a r e l i a b l e  a s say  f o r  f e t a l  marker expres s ion  (EA) 
a s s o c i a t e d  w i t h  t h e  v e r y  e a r l y  even t s  i n  n e o p l a s i a ,  a valuab’le  t o o l  f o r  d e t e c t i n g  
r a d i a t i o n  p o t e n t i a t e d  oncogenesis  w i l l  b e  a v a i l a b l e  f o r  unders tanding  and 
ana lyz ing  t h e  cancer  i n d u c t i o n  process .  

These s t u d i e s  are f e a s i b l e  because  exposure of normal t a r g e t  

We have observed t‘.iat coord ina te  w i t h 2 h e  i n d u c t i o n  of n e o p l a s t i c  

r cells and act  as 

The central  problem i n  our  c u r r e n t  work - - 

1 t o  determine how low-level 

. . -  ..- . - - .  . 
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4 ., S e e n t i  f ic Background. 

A. H i s t o r i c a l  Survey of This Cont rac t .  

T h i s  p r o j e c t  w a s  i n i t i a t e d  n i n e  y e a r s  ago i n  a n  e f f o r t  t o  d i s c o v e r  whether 
exposure t o  s u b l e t h a l  l e v e l s  of r a d i a t i o n ,  pyr imidine  ana logues ,  o r  ce l l  ''aging" 
p rocesses  in vitro served  t o  p o t e n t i a t e  oncodnavirus  oncogenesis .  Th i s  program, 
which has  genera ted  sone  28 p u b l i c a t i o n s  i n  major j o u r n a l s ,  r e q u i r e s  a b r i e f  
h i s t o r i c a l  review and account ing.  S ince  t h e  i n i t i a t i o n  of t h i s  work w e  have . 
r epor t ed  t h a t  r a d i a t i o n  and radiomimetic chemicals  markedly p o t e n t i a t e  v i r a l  
oncogenesis  i n  primary c'ell c t l t u r e  systems in v i t ro  and i n  animals  t r e a t e d  
l o c a l l y  w i t h  X-ray b e f o r e  i n f e c t i o n  w i t h  tumor v i r u s e s .  Recall t h a t  i n  t h i s  
work t h e  t a r g e t  cells ,  n o t  t h e  t ransforming  v i r u s ,  are p r e s e n s i t i z e d  by 
i r r a d i a t i o n .  

L a t e r  suppor t  w a s  f o r  s t u d i e s  a ined  at determining  whether  X- i r r ad ia t ion  
served  t o  p o t e n t i a t e  SV40 oncogenesis  by induc ing  "break and r e p a i r "  r e a c t i o n s  
which f a c i l i t a t e d  t h e  i n t e g r a t i o n  of t h e  t ransforming  v i r u s  genome i n t o  c e l l u l a r  
DNA. DXA:DNA h y b r i d i z a t i o n  techniques  were adapted  and developed t o  d e t e r n i n e  
t h e  r e l a t i o n s h i p  between r a d i a t i o n  dose (used t o  p r e s e n s i t i z e  t h e  cel ls  p r i o r  
t o  i n f e c t i o n )  and t h e  number of v i r a l  genome e q u i v a l e n t s  i nco rpora t ed  i n t o  a 
g iven  tumor c lone .  The r e s u l t s  of t h e s e  experiments  have been publ i shed  wi th  
t h e  g e n e r a l  conclus ion  t h a t  a n  a b s o l u t e  l i n e a r  r e l a t i o n s h i p  d id  no t  e x < s t  between 
i n c r e a s i n g  r a d i a t i o n  doses  and inc reased  number of v i r a l  e q u i v a l e n t s  p i e s e n t  i n  
a tumor c lone ;  however a gene ra l  i n c r e a s e  i n  t h e  number of v i r a l  e q u i v a l e n t s  
covalen t ly- l inked  i n  a s s o c i a t i o n  w i t h  t ransformed ce l l  DNA i n  r a d i a t i o n  presens i -  
t i z e d  c e l l s  a t  exposure l e v e l s  exceeding l O O R  w a s  observed.  B r i e f l y  s t a t e d ,  X-ray 
p re t r ea tmen t  of t a r g e t  cells  seemed t o  cause  a g r e a t e r  number of i n f e c t e d  t a r g e t  
cel ls  t o  "accept" and i n c o r p o r a t e  a n  SV40 genome l e a d i n g  t o  s t a b l e  t ransformat ion .  

Four y e a r s  ago, as a "spin-off" from previous  work, we discovered t h a t  
embryonic a n t i g e n s  w e r e  g e n e r a l l y  expressed i n  v i r a l l y  and c h e n i c a l l y  induced 
tumor cells. 
recognized t o  re la te  t o  human cancer s i n c e  s t u d i e s  i n  many l a b o r a t o r i e s  now show 
q u i t e  unequivoca l ly  t h a t  human cancers  c a r r y  h i s t o l o g i c a l l y  r e l a t e d ,  c ros s - r eac t ing  
an t igens .  Many of t h e s e  a n t i g e n i c  de t e rminan t s  are recognized t o  be embryonic 
i n  c h a r a c t e r  and t h e  p o s s i b i l i t y  s t a n d s  t h a t  a l l  are  embryonic a n t i g e n s  (EA). 
Ve have reviewed t h e  central  problems a s s o c i a t e d  w i t h  r e t r o g e n i c  expres s ion  i n  
n e o p l a s i a  and r e p r i n t s  of several reviews* are inc luded  i n  t h e  1975 P rogres s  
Report  f o r  your p e r u s a l .  
t h e  l i t e r a t u r e  t o  d a t e  which re la te  t o  ou r  r e p o r t  t h a t  oncodnavirus  tumors c a r r y  EA. 

T h i s  new obse rva t ion  from roden t  model s y s t c n  s t u d i e s  w a s  qu ick ly  

Over 60 p u b l i c a t i o n s  by other workers have appeared i n  

*Cancer, D i f f e r e n t i a t i o n ,  and Embryonic Antigens:  Some C e n t r a l  Problems. Adv. 
i n  Cancer Res., 19:105, 1974. 

Proposed Mechanisms by Which Autochthonous Neoplasms Escape Immune Rejec t ion .  
Cancer R e s . ,  34:2092,  1974. 

An Eva lua t ion  of t h e  I s o t o p i c  An t ig lobu l in  Assay and t h e  C y t o s t a t i c  Assay f o r  
De tec t ing  SV40 Tumor Immunity. Isr. J. Med. Sc i . ,  10:904, 1974. 
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Eighteen months ago, i n  ou r  proposa l  f o r  a n  a d d i t i o n a l  t h r e e  y e a r s  suppor t  
from t h e  AEC t o  s tudy  t h e  r e l a t i o n s h i p  of r a d i a t i o n  damage t o  v i r a l  oncogenesis 
and r e t r o g e n e s i s  i n  n e o p l a s i a ,  w e  o u t l i n e d  a series of new o b j e c t i v e s  aimed a t  
d i scove r ing  t h e  i n t e r r e l a t e d n e s s  of EA expres s ion  w i t h  r ad ia t ion - s t imu la t ed  
oncogenesis .  
and molecular  t o o l s  f o r  d i s c e r n i n g  t h e  earZiest events i n  v i r a l  oncogenesis ,  
p o t e n t i a t e d  by r a d i a t i o n ,  which can  be used as "markers" of n e o p l a s t i c  conversion 
l ead ing  t o  t h e  malginant  state. We have worked hard  t h e s e . p a s t  18 months t o  
develop r e l i a b l e  a s says  f o r  embryonic a n t i g e n s  and we f e e l  t h a t  w e  are on t h e  
r i g h t  t r a c k  and t h a t  our  i d e a s  were s t i l l  c o r r e c t  and expe r imen ta l ly  t e s t a b l e .  
Funds made a v a i l a b l e  f o r  t h i s  work through t h e  ERDA suppor t  on ly  graduate  
s t u d e n t  r e sea rch .  

Our c e n t r a l  theme was  then  and c o n t i n u e s  t o  b e  t o  develop immunologic 

S p e c i f i c a l l y ,  w e  have developed bo th  a radioimmunoassay procedure f o r  t h e  
d e t e c t i o n  of small q u a n t i t i e s  of embryonic a n t i g e n  and a q u a n t i L a t i v e  immuno- 
f luo rescence  a s s a y  f o r  d e t e c t i n g  t h e  very  e a r l y  e x p r e s s i o n  of EA a t  t h e  s u r f a c e  
of "normal" cel ls  undergoing t r ans fo rma t ion  in v i t ro .  
exper imenta l ly  f e a s i b l e  because  low-level  s u b l e t h a l  X - i r r a d i a t i o n  p r e s e n s i t i z e d  
cells t o  oncogenesis  by oncodnavirus and y i e l d s  l a r g e  popu la t ions  of t ransformed 
cells i n  vi tro i n  a g iven  test popula t ion .  Simultaneously,  under suppor t  from 
t h i s  c o n t r a c t ,  w e  have been examining t h e  biochemical  e v e n t s  a s s o c i a t e d  w i t h  t h e  
expres s ion  and r e g u l a t i o n  of embryonic a n t i g e n s  (EA) i n  t h e  plasma membrane of 
t h e  developing f e t u s  (hamster and nouse) .  Biochemical s t u d i e s  have, so  f a r ,  
supported t h e  concept  t h a t  EA express ion  i n  t h e  f e t a l  c e l l  membrane i s  s i l e n c e d  
a t  t h e  1 1 t h  day of g e s t a t i o n  because of ma tu ra t ion  p rocesses  a s s o c i a t e d  "adul t"  
membrane format ion ,  
situ i n  t h e  ovary and EA expres s ion  con t inues  through gamet f u s i o n  and t h e  f i r s t  
t e n  days of g e s t a t i o n a l  developnentk.  
seeking  t o  d e l i n e a t e  s p e c i f i c  biochemical  and r e g u l a t o r y  changes a s s o c i a t e d  wi th  
t h e  r eexpres s ion  of c r y p t i c  EA r e s i d i n g  i n  a d u l t  c e l l  membrane as a n  e s s e n t i a l  

The s t u d i e s  are made 

EA'S are now known t o  be  p r e s e n t  on u n f e r t i l i z e d  eggs in 

Thus we w i l l  remain w i t h  ou r  r e s e a r c h  p l an ,  

. f u n c t i o n  i n  c e l l u l a r  t r ans fo rma t ion .  

B. Rela t ionsh ip  of T h i s  Study t o  Other  Work i n  Vi ra l  Oncogenesis. 

Papovaviruses  are t h e  best c h a r a c t e r i z e d  tumor v i r u s e s  p a r t i c u l a r l y  when 
we cons ide r  t h e  wea l th  of in format ion  now a v a i l a b l e  r e g a r d i n g  t h e  n o l e c u l a r  
i n t e r a c t i o n s  between t h e s e  v i r u s e s  and t h e i r  t ransformed c e l l  h o s t s .  These 
v i r u s e s  have been p a r t i c u l a r l y  amenable t o  s tudy  because  they ,posses s  a s m a l l  
DNA genome which has  a l i m i t e d  gene complement and many of t h e  unique v i r a l  
coded p r o t e i n s  have been i d e n t i f i e d .  Viral g e n e t i c  i n fo rma t ion  r e spons ib l e  f o r  
tumor induc t ion  seems r e s t r i c t e d  t o  one o r  two genes.  
a n t i g e n  i s  now recognized t o  be  coded f o r  from t h e  v i r a l  genome s i n c e  T a n t i g e n  
expres s ion  occurs  i n  ce l l s  l y t i c a l l y  i n f e c t e d  w i t h  SV40 and only  muta t ions  i n  
t h e  v i r a l  genome e f f e c t  t h e  s y n t h e s i s  of t h i s  a n t i g e n  (see Robb,.J,A., J, Viro l . s  
12:1187, 1973): Recent r e p o r t s  have shown t h a t  a t  l ea s t  -one ceZZuZur gene i s  
r e q u i r e d  f o r  ma in ta in ing  some m a n i f e s t a t i o n  of t h e  t ransformed statc. 
c h a r a c t e r i s t i c s  of t r ans fo rma t ion  i n c l u d e  a t y p i c a l  c e l l u l a r  DNA s y n t h e s i s ,  excess  
c e l l  s a t u r a t i o n  d e n s i t y ,  lack of growth f a c t o r  requi rements ,  and a g g l u t i n i n  

I n t r a n u c l e a r  tumor o r  T 

- 

These 

-' 

*Cancer, Di f fe rex jg ia t io  bryonic  Antigens:  Some C e n t r a l  Problems. Adv. 
i n  Cancer R e s  .-, 19 : 105, 
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, *b ind ing  r e c e p t o r s  on tumor cells. Thus, a t  least  one v i r a l  gene and one c e l l u l a r  
gene are e s s e n t i a l  f o r  r e g u l a t i n g  t h e  induction of t r ans fo rma t ion .  
we  are doing we seek  t o  add a q u a n t i t a t i v e  parameter  t o  i n d i c a t e  t ransformat ion ,  
s p e c i f i c a l l y  by developing a r e l i a b l e  a s s a y  f o r  EA expres s ion  u s i n g  o b j e c t i v e  assays .  
P o r t u g a l  and h i s  co l l eagues  (J. V i r o l . ,  12:1616, 1973) r e c e n t l y  showed t h a t  a 
number of new i soaccep t ing  t R N A  s p e c i e s  ( leucyl- ,  i so l eucy l - ,  phenylalanyl- ,  
and threonyl -  t R N A ' s )  thought  o r i g i n a l l y  t o  b e  a s s o c i a t e d  w i t h  v i r a l  gene a c t i v i t y  
are now recognized  t o  be  identical t o  tRNA a l t e r a t i o n s  accompanying differentiation 
of developing  normal cel ls .  

In the work 

Renger and B a s i c i l c o  r e p o r t e d  t h i s  p a s t  May (J .  V i r o l . ,  11:702, 1973) t h a t  
ceZZuZar r a t h e r  t han  v i r a l  genes are r e s p o n s i b l e  f o r  t h e  main-benance of t h e  
n e o p l a s t i c  s ta te  i n  SV40  transformed c e l l s .  
s t u d i e s  u s i n g  SV40  t ransformsd c e l l  l i n e s  which were tempera ture  s e n s i t i v e , .  
e x h i b i t i n g  n e o p l a s t i c  t r a i t s  a t  32O b u t  l o s i n g  t h e s e  c h a r a c t e r i s t i c s  a t  39O. 
I n f e c t i o n  of t h e s e  SV40  t ransformed c e l l s  w i t h  wild-type SV40  (non-ts mutants) 
does n o t  a l te r  t h i s  c o n t r o l  p a t t e r n  sugges t ing  c l e a r l y  t h a t  c e l l u l a r  r a t h e r  t han  
v i r a l  genes  are u l t i m a t e l y  r e s p o n s i b l e  f o r  ma in ta in ing  t h e  t ransformed state.  

These d a t a  w c - r e  o b t a i n e d  from e l e g a n t  

Out o b s e r v a t i o n  t h a t  tumor r e j e c t i o n  a n t i g e n s  p re sen t  on S V 4 0  tumor cel ls  
were embryonic i n  c h a r a c t e r  r a t h e r  t han  v i r a l  s p e c i f i c  has been confirmed i n  many 
tumor systems.  These d a t a  t o o  f i t  t h e  i d e a  t h a t  a major a c t i o n  of oncogenic 
v i r u s e s  i s  t o  a c t u a t e  r e g u l a t o r y  s h i f t s  i n  cel ls  which cause  t h e  plasma menbranes 
t o  r e v e r t  t o  a n  immature form. 

Background Current  (S ince  J u l y ,  1974) 

A number of v e r y  e x c i t i n g  obse rva t ions  have s i g n a l l e d  t h e  importance 
of the work covered by t h i s  g r a n t .  
(1) in fo rma t ion  r e l a t i n g  t o  t h e  r e g u l a t o r y  i n t e r a c t i o n s  of SV40  w i t h  ce l l s  
t ransformed by t h e  v i r u s ,  (2) development of  improved methods f o r  t h e  i s o l a t i o n  
of tumor a n t i g e n s  and f o r  t h e i r  c h a r a c t e r i z a t i o n  in Vi tro ,  and (3) t h e  
u n i v e r s a l i t y  of f e t a l  a n t i g e n s  on neoplasms. 

These d a t a  f a l l  i n t o  t h r e e  groups: 

1) Informat ion  concerning S V 4 0  gene f u n c t i o n  i n  t ransformed cells. 

It is  g e n e r a l l y  acknowledged, from t h e  work of s e v e r a l  l a b o r a t o r i e s ,  
t h a t  1-2% of t h e  mRNA t r a n s c r i b e d  i n  SV40  t ransformed ce l l s  i s  de r ived  from SV40  
DNA segments A, H, I and B of  t h e  SV40  genome cova len t ly  l i n k e d  t o  h o s t  c e l l  

t h e  early genes of SV40  which func t ion  to.yield.mREA p r i o r  t o  v i r a l  DNA s y n t h e s i s  
i n  p e r m i s s i v e l y  i n f e c t e d  c e l l s .  
c e l l s  on genome fragments  C, D, E, R,  F, J - a n d  G) i s  t r a n s c r i b e d  i n  cel ls  
t ransformed by S V 4 0 ,  T a n t i g e n  i s  c l e a r l y  a s s o c i a t e d  w i t h  e a r l y  gene f u n c t i o n  
and t h e  t r a n s c r i p t i o n  of A,  H,  I and B f ragments  ( e a r l y  genes) .  SV40  T a n t i g e n  
appea r s  i n  bo th  a b o r t i v e l y  and pe rmis s ive ly  i n f e c t e d  cel ls  p r i o r  t o  v i ra l  DNA 
s y n t h e s i s  and is  a n  i n f a l l a b l e  marker f o r  SV40  i n  t ransformed cells. 
it I s  g e n e r a l l y  accepted t a h t  SV40  TSTA expres s ion  i s  l i n k e d  t o  T a n t i g e n  express ion;  
more a c c u r a t e l y  s t a t e d ,  c e l l s  which e x h i b i t  SV40 TSTA i n  t h e  plasma membrane a l s o  
con ta in  T a n t i g e n  i n  t h e  nuc leus  (TSTA+ T- SV40 t ransformed ce l l s  have y e t  t o  b e  
documented t o  e x i s t ) .  
of e a r l y  S V 4 0  gene f u n c t i o n  from v i r a l  DNA segments A, H, I o r  B. 

chromosome. These DNA fragments  (produced by nuc lease  t r ea tmen t )  r e p r e s e n t  all , . ..- - 
- ' -  

Since early SV40 gene expres s ion  (not  l a t e  

F u r t h e r ,  

The i n f e r e n c e  i s  clear t h a t  T a n t i g e n  and TSTA are products  
Two l a b o r a t o r i e s  
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, have r e c e n t l y  publ i shed  d a t a  which sugges t  t h a t  T a n t i g e n  expres s ion  may n o t  
be a ' d i r e c t  p roduct  of SV40 gene t r a n s c r i p t i o n  and t r a n s l a t i o n .  

Khoury and h i s  a s s o c i a t e s  a t  t h e  N C I  (pe r sona l  communication) have 
r e c e n t l y  r e p o r t e d  t h a t  t h e  human v i r u s  BK i s o l a t e d  from t h e  u r i n e  of a r e n a l  
t r a n s p l a n t  p a t i e n t  and thought t o  be a d i v e r g e n t  evo lu t iona ry  re la t ive  of SV40 
from t h e  r h e s u s  monkey induces  "SV40" T a n t i g e n  i n  human ce l l s  which is 
i n d i s t i n g u i s h a b l e  from t r u e  T a n t i g e n  induced i n  WI38 human ce l l s  t ransformed 
by SV40. 
% 20% sequence homology w a s  d e t e c t e d  w i t h  shea red  DNA's .  Ana lys i s  of t h e  areas 
of homology between BK v i r u s  and SV4O-both v i r u s e s  induced T a n t i g e n ,  a product  
of DNA fragments  A,  H, I o r  B i n  SV40-clearly showed t h a t  t h e  annea l ing  homology 
w a s  e x h i b i t e d  i n  Zate gene f u n c t i o n  other than t h o s e  p r e s m t  i n  e x c i s i o n  fragment 
A, H, I o r  B. 
i s  n c t  d i r e c t l y  coded f o r  by t h e  SV40 genome and t h e  p o s s i b i l i t y  e x i s t s  t h a t  T 
a n t i g e n  is a host ceZZ product ,  t h e  expres s ion  of which i s  regulated by t h e  

When DNA-DNA h y b r i d i z a t i o n  w a s  performed between BE: DNA and SV40 DNA 

One is  faced ..Jith t h e  rea l  p o s s i b i l i t y  t h a t  T a n t i g e n  expres s ion  

' genome i n  some way. 

S i m i l a r l y ,  Sambrook (pe r sona l  communication) has  r e c e n t l y  demonstrate3 

T 
t h a t  d N A ' s  t r a n s c r i b e d  from t h e  A, H,  I and B f ragments  o r  SV40 ( e a r l y  f u n c t i o n  
DNA) do n o t  y i e l d  in v i t r o  p r o t e i n  " t r a n s l a t e s "  t h a t  r e p r e s e n t  T an t igen .  
an t ibody w a s  used t o  probe f o r  T a n t t i g e n  i n  t h e  in v i t r o  t r a n s l a t i o n a l  p roduc t s  
of e a r l y  SV40 mRNA. 

The s i g n i f i c a n c e  of t h e s e  d a t a  i n  r e l a t i o n s h i p  t o  t h e  work of t h i s  
c o n t r a c t  i s  t h a t  mounting evidence i s  b u i l d i n g  t h a t  SV40 neoant igens  may f r e q u e n t l y  
r e p r e s e n t  t h e  modulated products  of h o s t  DNA expres s ion  under s p e c i f i c  v i r u s  c o n t r o l .  
A major f o c u s  of t h i s  c o n t r a c t  i s  t o  determine whether v i r a l l y  induced TSTA'S 
are p roduc t s  of  v i r a l  gene informat ion  o r  o f  c e l l u l a r  gene informat ion .  

2) Embryonic a n t i g e n  expres s ion  i n  r a t  and mouse tumors. 

Baldwin and h i s  co-workers have become extremely i n t e r e s t e d  i n  embryonic 
a n t i g e n s  i n  t h e  p a s t  two yea r s .  A l l  of t h e i r  work has  involved t h e  use of DAB 
and MCA hepatomas of t h e  rat  (Reviewed i n  Transpl .  Rev. 20:77, 1 9 7 4 ) .  These 
hepatomas have been  c a r r i e d  f o r  over  9 y e a r s  as subcutaneous t r a n s p l e n t  l i n e s .  
Using a f l u o r e s c e n t  an t ibody technique  and t h e  n i c r o c y t o t o x i c i t y  assay ,  Baldwin . 
has  r e p o r t e d  t h e  fo l lowing  f i n d i n g s ,  t o  b e  t r u e  i n  t h e  r a t :  

(1) Mult iparous (NP) r a t s  y'ield h i g h l y  c y t o t o x i c  e f f e c t o r  c e l l s  f o r  
a l l  hepatomas t e s t e d  in vit23o. 
p r e s e n t  i n  mul t ipa rous  rat  serum which bound t o  ra t  hepatomas. 

Antibody d e t e c t e d  by irmnunofluorescence w a s  a l s o  

(2) Baldwin's group h a s  r e p o r t e d l y  i s o l a t e d  a " c e l l  sap" component 
which can be s e p a r a t e d  i n t o  two ant ' igenic  conponents;  one s a i d  t o  be  embryonic 
a n t i g e n  because  i t  d e s e n s i t i z e d  MP e f f e c t o r  ce l l s  f o r  c y t o t o x i c  a c t i o n  a g a i n s t  . 
hepatoma cel ls  which c a r r y  i n d i v i d u a l l y  s p e c i f i c  TSTA's and EA'S as w e l l .  
Another f r a c t i o n ,  s a i d  t o  b e  t h e  TSTA, which i s  .only capable  of i n a c t i v a t i n g  
t h e  c y t o t o x i c i t y  of s p e c i f i c a l l y  tumor immune e f f e c t o r  cel ls  and not PP e f f e c t o r  
cells w a s  a l s o  i s o l a t e d  i n  c rude  form. EA e x t r a c t  (from hepatoma cel ls)  does  
not  r e p o r t e d l y  i n a c t i v a t e  e f f e c t o r  c e l l s  s e n s i t i z e d  t o  tumor ce l l s  (EA+ TSTA+). 
Baldwin i n t e r p r e t s  (Na tu re  252:751, 1974) t h e s e  d a t a ,  f o r  chemical ly  induced 
hepatomas, t o  mean t h a t  EA on rat tumors are e i t h e r  n o t  immunogenic i n  00 

- a c t i v a t i n g  CMI in vivo o r  e lse  do n o t  p rov ide  good t a r g e t  a n t i g e n s  f o r  r e j e c t i o n  
in vivo. 
t o  be  "tumor r e j e c t i o n "  a n t i g e n s .  
view (J. H. Coggin, Jr.) p a t e n t l y  r i d i c u l o u s  s i n c e  almost  every  malignant  

- 

I n d i v i d u a l l y  s p e c i f i c  t r a n s p l a n t a t i o n  a n t i g e n s  are converse ly  cons idered  
Th i s  l a t t e r  p o i n t  is, i n  t h i s  i n v e s t i g a t o r ' s  



, neoplasm t h a t  eve r  appeared i n  man o r  b e a s t  conta ined  such  a "tumor r e j e c t i o n  
a n t i g e n  w h i l s t  t h e  cancer  proved p rogres s ive ly  l e t h a l .  
is, of cour se  t h a t  t h e r e . a r e  no t r u e ,  f u n c t i o n a l  tumor r e j e c t i o n  a n t i g e n s  on 
malignant  neoplasms t h a t  k i l l  t h e i r  hos t .  There are a n t i g e n s ,  o f  course ,  t h a t  
activate t h e  e f f e c t o r  arm of t h e  ce l l  mediated response  system b u t  such a c t i v a t i o n  , 

t h e  means t o  a l ter  t h e  immunogenicity of t h e s e  TSTA'S o r  EA'S t o  render  e i t h e r  
of bo th  f u n c t i o n a l  so t h a t  t 3ey  can  e f f e c t i v e l y  induce  t r u e  r e j e c t i o n  r e a c t i o n s .  
Other  f a c e t s  of Baldwin's work which war ran t  d i s c u s s i o n  re la te  t o  t h e  f i n d i n g s  
t h a t  immunization wi th  i r r a d i a t e d  f e t u s  does n o t  r e s u l t  i n  tumor p r o t e c t i o n .  
Aware  of t h e  success  o f 'Wel l s ,  Grant ,  and o t h e r s  i n  d e t e c t i n g  imnunity induced 
by immunization w i t h  f e t u s  w i t h  o t h e r  chemical ly  induced ra t  tumors, Baldwin 
feels t h a t  e i t h e r  EA'S are n o t  a b l e  t o  serve as e f f e c t i v e  r e j e c t i o n  a n t i g e n s  . 

o r  converse ly  t h a t  they  do, b u t  t h a t  t hey  are poor targe;  a n t i g e n s  f o r  c e l l  
mediated tumor d e s t r u c t i o n  in vivd. ' 

The Cn v i v o  r e a l i t y  

1 . is i n e f f e c t u a l .  The rea l i s t ic  tumor immunologist s e a r c h e s  today  t o  determine 

. -  

Again, Baldwin could n o t  t r a n s f e r  immunity t o  r a t  hepatomas w i t h  mul t i -  
parous (ME') e f f e c t o r  cells  (unwashed); MP e f f e c t o r  ce l l s  were, however, h igh ly  
c y t o t o x i c  f o r  hepatoma cella in vi tro.  
conspicuous d iscrepancy  i n  Baldwin's model system i f  t r u e .  
k i l l  hepatoma ce l l s  in v i t r o  b u t  n o t  in v i v o .  
EA t a r g e t s  in v i t r o  b u t  are i n s e n s i t i v e  in v i v o .  
prirncrparous e f f e c t o r  cel ls  which e f f ec t i . ve ly  d e s t r o y  tumor cel ls  n i c e l y  when 
a d o p t i v e l y  t r a n s f e r r e d  as shown i n  our  l a b o r a t o r y  and i n  o t h e r  l a b o r a t o r i e s .  
These e f f e c t o r  ce l l s  are n o t  i n a c t i v a t e d  w i t h  c i r c u l a t i n g  EA found i n  h igh  
c o n c e n t r a t i o n  i n  f.IP serum and are h i g h l y  c y t o t o x i c  in v i t r o  and in v ivo  u n l i k e  
MP e f f e c t o r  cells. 
are n o t  suppor ted  by h i s  own in v i t r o  d a t a  on t h e  c y t o t o x i c i t y  of M p  e f f e c t o r  
cells. 

Th i s  i n c o n g r u i t y  i s  most a larming and a 
M€' e f f e c t o r  cel ls  

The hepatoma ce l l s  have good 
H i s  group d i d  n o t  t e s t  

. 

Baldwin's i n t e r p r e t a t i o n  of h i s  r e s u l t s  i n  t h i s  r e g a r d '  

To o u r  v e r y  great p l e a s u r e  Baldwin and h i s  co l l eagues  have confirmed our. 
obse rva t ion  t h a t  s o l u b l e  tumor a s s o c i a t e d  a n t i g e n s  can i n a c t i v a t e  o r  d e s e n s i t i z e  
e f f e c t o r  cel ls  from Mp o r  tumor r e s i s t a n t  donors and p reven t  t h e i r  c y t o t o x i c i t y  
f o r  tumor ce l l s  i n  v i t ro  (Nature  252:751, 1974). Such o b s e r v a t i o n s  add t o  our  
o r i g i n a l  sugges t ion  i n  1973 t h a t  EA may p lay  a major r o l e  i n  tumor p rogres s ion  
in Vivo  (Cancer Research 34:2092, 1974).  

( 3 )  Expression of EA i n  human tumors. * 

C. Granatek and h e r  co l l eagues  a t  Pi. D. Anderson have r e c e n t l y  r e p o r t e d  
(Gordon Conference,  1975) t h a t  a v a r i e t y  of human tumors ( leukemias - Ala, AL.L, 
CLL; lymphomas, melanomas and carcinomas) c a r r y  f e t a l  a n t i g e n s  t h a t  induce  
i n h i b i t o r y  an t ibody i n  t h e  mouse FCFU assay .  
demonstrated w i t h  serum from p a t i e n t s  w i th  p r o g r e s s i v e  co lon  adenocarcinomas us ing  
t h e  p a s s i v e  FCFU tes t  ( I n  p r e s s ,  J. Immuno1.,.1975). A t - l e a s t  f o u r  manuscr ipts  

- . reviewed by t h i s  i n v e s t i g a t o r  f o r  s e v e r a l  j o u r n a l s  'have demonstrated t h a t  t h e  
c r o s s - r e a c t i n g  a n t i g e n s  d e t e c t e d  between tumors of  common h i s t o l o g i c  type  i n  
in vitro assays  are of f e t a l  o r  embryonal o r i g i n .  

Blocking r e a c t i o n s  could b e  

'I) 

0 
w i n  t h e  l i t e r a t u r e  i n  t h e  nex t  s i x  months. 
..c= 
Q 
43 
w 

These r e s u l t s  should appear  

I n  summary t h e  mounting ev idence  s u g g e s t s  t h a t  oncogenic v i r u s e s  cause  
n e o p l a s i a  by becoming h e r i t a b l y  a s s o c i a t e d  w i t h  - t h e  c e l l u l a r  genome and by producing 
some key r e g u l a t o r y  subs t ances  which causes t h e  c e l l  t o  undergo d e d i f f e r e n t i a t i o n  
p rocesses .  
tumor  c e l l s  are related t o  cel l -coded a c t i v i t i e s  whose r e e x p r e s s i o n  i s  under v i r a l  
r e g u l a t i o n .  

Many of  t h e  n e o p l a s t i c  c h a r a c t e r i s t i c s  which are  now a s s o c i a t e d  wi th  
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a 5 .  Scientific Scope. 

A. Overall Objec t ives .  

(1) C h a r a c t e r i z e  t h e  biochemical  e v e n t s  l e a d i n g  t o  t h e  product ion  of 
immature plasma membranes exposing embryonic a n t i g e n  i n  r ad ia t ion - s t imu la t ed ,  
SV40 oncogenesis .  

(2) Eva lua te  t h e  e a r l y  even t s  of n e o p l a s t i c  t r ans fo rma t ion  us ing  embryonic 
a n t i g e n  markers  as i n d i c e s  of v i r u s  s t i m u l a t e d  r e t r o g e n e s i s .  

The c u r r e n t  research e f f o r t  is fo l lowing  c i o s e l y  t h e  workscope presented  
last  yea r .  Ne have achieve!  several of t h e  proposed o b j e c t i v e s  i n  the  p a s t  
1 2  months and have narrowed ou t  focus  t o  two project areas which now seem most 
promising. We have  eva lua ted  s e v e r a l  a s s a y s  f o r  q u a n t i t a t i n g  t h e  presence of 
embryonic a n t i g e n s  a t  t h e  s u r f a c e  of t unor  cells. 
publ ished*,  showed t h a t  t h e  radioimmunoassay f o r  c e l l  s u r f a c e  an t igen  ( IAT method) 
measured c r o s s - r e a c t i n g  (EA) a n t i g e n s  r a t h e r  t han  tumor s p e c i f i c  t r a n s p l a n t a t i o n  
a n t i g e n  (Burdick et  a l .  I n t .  J. Cancer, 12:474, 1973) and t h i s  a s say  i s  most 
s u i t a b l e  f o r  our  purpose i n  d e t e c t i n g  t h e  e a r l y  expres s ion  of EA a t  t h e  
s u r f a c e  of cel ls  undergoing SV40 t ransformat ion .  . 

The r e s u l t s ,  c u r r e n t l y  

We reviewed t h e  h i s t o r i c a l  and t h e o r e t i c a l  b a s i s  f o r  t h e s e  btochemical  
and immunological s t u d i e s  l a s t  y e a r  i n  t h e  l a r g e  proposal .  
s u f f i c i e n t  t o  s a y  h e r e  t h a t  t h e  o v e r a l l  o b j e c t i v e  i s  t o  c o r r e l a t e  biochemical  
changes i n  plasma membrane induced by SV40 i n  normal a d u l t  cel ls  wi th  the  develop- 
ment of c e l l  s u r f a c e  a n t i g e n s  of t h e  embryonic t y p e  and t h e  onse t  of t h e  t r a n s -  
formed state. 

Hopefully i t  w i l l  b e  

B. .  . S p e c i f i c  P r o j e c t s .  

(1) Biochemical S tud ie s .  (See pages 19-23, 1973 p roposa l  f o r  p r o t o c o l s  
and d e t a i l s ) .  

Biochemical and molecular  s t u d i e s  of t h e  early  events of t r ans fo rma t ion  
would b e  s e v e r e l y  l i m i t e d  i f  o u r  s t u d i e s  were dependent upon t h e  normal e f f i c i e n c y  
of t r ans fo rma t ion  (1 transformant  p e r  1000 i n f e c t e d  cel ls) .  

adminis te red  p r i o r  t o ' i n f e c t i o n  permi ts  t h e  appearance an average  of 33 t r ans -  
formants  p e r  1 0 0 . i n f e c t e d  cells) .  The a v a i l a b i l i t y  of th i s  many t ransformants  
i n ' t h e  t o t a l  popu la t ion  makes many of t h e  planned s t u d i e s  p l a u s i b l e  us ing  mass 
culture.  We are a b l e  t o  p r o c e e d w i t h  t h e  fo l lowing  s p e c i f i c  s t u d i e s :  

Fo r tuna te ly ,  w e  have 
, e s t a b l i s h e d  t h a t  r a d i a t i o n  p o t e n t i a t e s  t r ans fo rma t ion  markedly (150R of X-ray 

. 

a. To c h a r a c t e r i z e  t h e  biochemical  e v e n t s  l e a d i n g  t o  t h e  product ion  of 
immature plasma membranes and f e t a l  a n t i g e n  r eexpres s ion  of r a d i a t i o n -  
s t i m u l a t e d  oncogenesis.  S i a l i c  - ac id  s y n t h e s i s  and inco rpora t ion  of 
s i a l y g l y c o p r o t e i n  i n t o  membranes of tumor cel ls  compared t o  s y n t h e s i s  
and i n c o r p o r a t i o n  i n t o  normal c o n t r o l  c e l l  membranes w i l l  be i n v e s t i g a t e d .  

*An Eva lua t ion  of t h e  I s o t o p i c  An t ig lobu l in  Assay and t h e  C y t o s t a t i c  Assay f o r  
De tec t ing  SV40 Tumor Immunity. Isr. J .  Med. Sc i . ,  10:'904, 1974.  

. 
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b.  

C .  

d. 

. .  . i 

Employing p u r i f i c a t i o n  procedures  developed i n  our  l a b o r a t o r y , f e t a l  
phase - spec i f i c  mRNA's  w i l l  be  i s o l a t e d  and t e s t e d  for t h e i r  i d e n t i t y  
t o  "tumor-specif ic" mRNA. 
is be ing  used. 

The compe t i t i ve  h y b r i d i z a t i o n  procedure 

The r o l e  of c y c l i c  AMP concen t r a t ion ,  s y n t h e s i s  and degrada t ion  i n  
r e t r o g e n e s i s  induced by SV40 v i r u s  w i l l  b e  i n v e s t i g a t e d .  

The "masking" of f e t a l  a n t i g e n  i n  t h e  'normal deve loping  hamster f e t u s  
w i l l  be eva lua ted .  Such s t u d i e s  p rov ide  n o t  on ly  s p e c i f i c  parameters  
t o  measure when v i r u s e s  s t i m u l a t e  r e t r o g r e s s i v e  o r  d e d i f f e r e n t i a t i v e  
changes i n  normal ce l l s  l ead ing  t o  n e o p l a s i a  b u t  a l s o  are more s u i t a b l e  
f o r  e v a l u a t i n g  s u b t l e  changes i n  f e t a l  development which r a d i a t i o n  
exposure might i n t roduce .  

(2) Immunological S tud ie s .  

These s t u d i e s  are ongoing and are b e i n g  conducted w i t h  t h e  b a s i c  format 
descr ibed  l a s t  y e a r  wi th  c e r t a i n  s p e c i f i c  r e v i s i o n s .  
q u a n t i t a t i v e  system f o r  d e t e c t i n g  extremely low q u a n t i t i e s  of EA a t  t h e  
s u r f a c e  of tumor cel ls  dur ing  t r ans fo rma t ion  us ing  t h e  i s o t o p i c  a n t i g l o b u l i n  
test  (ITA), a modif ied radioimmunoassay. 

We have developed a s u i t a b l e  

' IAT Procedure : 

The i s o t o p i c  a n t i g l o b u l i n  a s s a y  (Harder and McKhann, 1968) as modified f o r  
u s e  w i t h  monolayer t i s s u e  c u l t u r e  cells  h a s  been p r e v i o u s l y  desc r ibed  (Burdick 
e t  a l .  1973).  Ta rge t ,  1 4  day f e t a l  c e l l  suspens ions  (EA- cells)  w i t h  o r  wi thout  
i r r a d i a t i o n  and i n f e c t i o n  were p l a t e d  one day b e f o r e  u s e  i n  t h e  ' i n d i v i d u a l  w e l l s  
of Micro tes t - I1  p l a t e s  (Falcon P l a s t i c s ,  Los Angeles,  C a l i f . ,  USA) i n  RPElI 1640 
plus 20% FCS, and f o r  t h e  tes t ,  t h e  adherent  monolayers were incubated  f o r  30 
min, approx ina te ly  d i l u t e d ,  washed f i v e  times, then  incubated  f o r  30 n i n  wi th  a n t i -  
g l o b u l i n  d i l u t e d  i n  PZXl -+ 10% FCS and then  washed s i x  t i m e s .  The wells were 
sprayed w i t h  Aeroplas t  (Parke-Davis and Co., D e t r o i t ,  Mich., U S A ) ,  c u t  a p a r t  on 
a bandsaw and counted i n  Paclcard Auto-Gama counter .  
were performed by adding medium i 10% FCS f o r  t h e  f i r s t  i ncuba t ion  and a n t i -  
g l o b u l i n  f o r  t h e  second. 
t h e  a b s o r p t i o n  r a t i o  = 

. .  
. 

Ant5 g l o b u l i n  c o n t r o l s  (AGC) 
. 

R e s u l t s  w e r e  e x p r e s s e d . a s  coun te r  p e r  min (CPX) and as . 

AR = CPM i n  Wells w i t h  Immune o r  Preknant  Serum 
CPl l  i n  Wells w i t h  Con t ro l  Serum 

There are some b i o l o g i c a l  v a r i a b l e s  i n h e r e n t  t o  t h e  t i s s u e  c u l t u r e  techniques  
employed which cannot b e  t o t a l l y  c o n t r o l l e d .  Therefore ,  t h e  r e s u l t s  are n o t  
e x a c t l y  q u a n t i t a t i v e l y  r ep roduc ib le  from day t o  day, and i n f e r e n c e s  of exac t  
amounts of g l o b u l i n  bound t o  t h e  ce l l  would b e  u n r e l i a b l e  (Burdick e t  al .  1973) 
i n  comparing percentage  v a l u e s  from one d a y ' s  r e s u l t s  w i t h  those  of another  run. 
Comparison of t h e  AR between d i f f e r e n t  r a d i a t i o n  doses  and v i r u s  concen t r a t ions  
w i l l  p rov ide  a ranking ,  b u t  q u a n t i t a t i v e  comparison of t h e  a n t i g e n i c  con ten t  of 
v a r i o u s  ce l l  l i n e s  r e q u i r e s  p a r a l l e l  a b s o r p t i o n s  of t h e  same serum run  on t h e  
same day. 

. 
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Absorption 

Absorpt ion  of  sera p r i o r  t o  u s e  i n  the i s o t o p i c  a n t i g l o b u l i n  a s say  w a s  
performed i n  a s t a n d a r d  f a sh ion  (Ting and Herberman, 1971).  
f o r  a b s o r p t i o n  were removed from t i s s u e  c u l t u r e  f l a s k s  by t r y p s i n i z a t i o n  (0.25% 
t r y p s i n  - 0.1 EDTA), suspended and maintained ove rn igh t  i n  s p i n n e r  c u l t u r e  f l a s k s .  
Al iquots  c o n t a i n i n g  t h e  i n d i c a t e d  number of c e l l s  were c e n t r i f u g e d  a t  800 x g 
f o r  10 min, t h e  supe rna tan t  w a s  a s p i r a t e d ,  and 0 .2  ~l of t h e  serum t o  be absorbed 
w a s  added . .  A f t e r  i ncuba t ion  f o r  60 min a t  37OC and 5% C02 w i t h  f r equen t  a g i t a t i o n ,  
t h e  samples were cen t r i fuged  first a t  800 x g then  t h e  s u p e r n a t a n t  vas a s p i r a t e d  
and c e n t r i f u g e d  a t  2,000 x g f o r  10 min and t h i s  supernatzint  w a s  employed i n  t h e  
i s o t o p i c  a n t i g l o b u l i n  test. S i n g l e - c e l l  suspenbions  of v a r i o u s  f e t u s e s  of 10-15 
days g e s t a t i o n  are preparec' by e x t e n s i v e  mincing, t hen  used f o r  abso rp t ion  as 
d e s c r i b e d  above. 

* 

C e l l s  t o  be used 

Serum fractionation and iodination 

F r a c t i o n a t i o n  of an  ant i -hamster  gamma g l o b u l i n  (AG), was performed by 
ammonium s u l f a t e  p r e c i p i t a t i o n ,  and then  s e p a r a t i o n  on G-200 Sephadex, u s ing  
0.2M T r i s - N a C 1 - H C I  b u f f e r  a t  pH 8.0. 
of . the  a n t i g l o b u l i n  were l a b e l e d  wi th  1251 (New England Nuclear,  Boston, Mass., USA) 
by t h e  modified chloramine-T method (McConahev and Dickson, 1966).  The molar 
i od ine ;  gamma-globulin r a t i o  w a s  always below 0.25: l .  
suspended i n  RPPlI 1640 w i t h  10% FCS and t e s t e d  i n  t h e  i s o t o p i c  a n t i g l o b u l i n  a s say  
as desc r ibed  above. 

A l iquo t s  c o n t a i n i n g  1 mg of  t h e  7s f r a c t i o n  

The 7 s  f r a c t i o n  w a s  

S e r a  f o r  d e t e c t i n g  EA are de r ived  from pregnant ,  mu l t ipa rous ,  i nb red  hamsters  
primed on 5 occas ions  w i t h  10 day g e s t a t i o n  hamster  embryo ce l l s .  

Experimental  Design : 

Four teen  day f e t a l  cel ls  (EA') i n  pr imary c u l t u r e  are exposed t o  r a d i a t i o n  
levels between 0 R and 150R and i n f e c t e d  w i t h  SV40 v i r u s  (1 PFU/cel l ) .  
c e l l s  and non-infected,  non- i r rad ia ted  ce l l s  s e r v e  as c o n t r o l s .  
an t i se rum i s  added fo l lowing  v i r u s  adso rp t ion .  
s e l e c t e d  t i m e s  pos t - in fec t ion  (24, 25, and 72  hours  p o s t - i n f e c t i o n )  and t a r g e t  
ce l l s  are ha rves t ed  by a s p i r a t i o n  and exposed t o . e i t h e r  f e t a l  an t ibody o r  IgG 
from h y p e r i m u n e  serum from hamsters  immunized a g a i n s t  SV40 tymors. 
and/or  v i r g i n  serum serves as c o n t r o l  sera. Fol lowing a d s o r p t i o n  and washing 
h igh ly  s p e c i f i c  125I-tagged ant i -hamster  IgG i s  added, incubated  wi th  t a r g e t  
c e l l s  and washed. The w e l l s  are c o l l e c t e d  as d e s c r i b e d  and scored .  Immuno- 
f luo rescence  s t u d i e s  run i n  p a r a l l e l  a re  be ing  conducted as desc r ibed  l a s t  year .  
These d a t a  r e f l e c t  t h e  changes i n  ce l l  s u r f a c e  o r  plasma membrane i n d i c a t i n g  
t h e  unmasking of f e t a l  an t igen .  

Uninfected 
High t i t e r  SV40 

Sanplc p l a t e s  are  washed a t  

Normal serum 

I 

Challenge s t u d i e s  w i t h  graded doses  of t h e s e  
. ce l l s  r e f l e c t  re la t ive  oncogenic p o t e n t i a l  o f  t h e  ce l l  popula t ion .  

The U T  r e s u l t s  and t h e  f l u o r e s c e n t  l a b e l i n g  procedure  i n d i c a t e  t h e  
population fraction (est imated number of t r ans fo rman t s )  which has  undergone 
membrane change s u f f i c i e n t  t o  react w i t h  test  immunoglobulin. P a r a l l e l  p l a t e s  
are o v e r l a i d  wi th  a g a r  and s t a i n e d  a t  1 2  days p o s t - i n f e c t i o n  t o  confirm 
morphologic t r ans fo rma t ion  and r e l a t i v e  f requency  by t h i s  s t anda rd  procedure.  

i O 3 4 0 8 b  
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. .  

Titrations of radiation dose, cell target levels transformation frequency 
and other parameters are nearly completed. 
approach is to determine how early EA expression is noted and how the quantitative 
distribution of EA correlates with transformation frequency in the sample 
population. 
acid synthesis, e.g.) will subsequently be correlated with the expression of EA. 

The ultimate application of this 

Biochemical changes in the transforming cell population (sialic 

. .  
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B u r l i i t t  Lynphoma and I n f e c t i o u s  Nononucleous P e t i e n t s :  
Ant igens .  

R. Ainbrose, N. G. Anderson, and J. H. Coggin, Jr. 
Immunity i n  Hamsters.  Nature ,  =:321-327, 1971.  

Models of D i f f e r e n t i a t i o n ,  Re t rog res s ion ,  and 
Embryonic and F e t a l  An t igens  i n  Cancer, I, 7-38, 1971. 

I n t e r r u p t i o n  of SV40 Oncogenesis 
N a t u r e ,  =:194-195, 1971. 

C Concomitant and Sinecomi tan t  
Embryonic and Fet-a1 &: 

- 

Suppres s ive  E f f e c t  of Immunization 

Proc.  N a t l .  Acad. of Sc i . ,  =:1748-1952, 1971. 

-. 
The S p e c i f i c i t y  of A n t i s e r a  from 

Cross  Reac t ion  w i t h  EDbF]OniC 
2: Ezbryonic  and F e t a l  Ant igens  i n  Cancer, L, 203-218, 1971. 

C y z o s t a t i c  A c t i v i t y  and SV40 Tunor 

Norrcan G.  Anderson and J. H. Coggin, Jr. Re t rogenes i s : .  P r o b l e m  and Prospec t s .  &: 
Embryonic and F e t a l  Ant igens  i n  Cancer, II, 351-368, 1372. . .  

. .  

. .  
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. -  . . . . " U L L C  u 
.. 

E. G.'Rogak, El. P. .Schafer ,  N. G. Anderson, and J. 11, Coggin, Jr. Cyc l i c  AXP Levels 
. .  i n  the Developing  Hamster Fetus: . A  C o r r e l a t i o n  with t h e  Phas ing  of  F e t a l  Ant igen  

* 'in. Merilbrane Matura t ion .  D i f f e r e n t i a t i o n ,  1:199-204, 1972. 

Noman G. Anderson and J o s e p h  11. Coggin, Jr'. Embryonic Ant igens  i n  V i r a l l y  'I'rans- 
Forned C e l l s .  Membranes and Vi ruses  i n  Immunopathology, page 217, 1972, 

N o m n  G. Anderson and J. H. C o g g h ,  Jr. (Eds.) Proc .  Second Conf. and IJorks'nop 
on Enbryonic  and F e t a l  Ant igens  i n  Cancer,  11. 1972. U. S.  Dept. of Commerce, 

- .  S p r i n g f i e l d ,  V i r g i n i a .  

J. 11. coggin ,  Jr., R. R. h b r o s e ,  and N. G. Anderson. Phase S p e c i f i c  S u r f a c e  Auto-  
Adv. i n  Exp. Med., Biol . ,  2 : 4 8 3 - 3 9 0 ,  ' t i n t igens  on Membranes of F e t u s  and Tumors, . 

> .  'e . .  
c 

. , , .  _ . . . - . . .  . I .  

' : -1973. 
. . .  : 

._ Anthony J: G i r a r d i ,  P h y l l i s  'Reppucci, Peggy Dierlam, I - l i l l i a m  Ru ta l a ,  and J. H. Coggin, 

P a r i t y  S t a t u s  of Donor Females on Iriununogenicity o f  F e t a l  T i s s u e  and on Inmune 
. J r .  P r e v e n t i o n  of S i n i a n  Vi rus  40 Tumors by Hamster F e t a l  T i s sue :  I n f l u e n c e  of 

. 

' . .  . .  Cell C y t o t o x i c i t y .  Proc.  N a t l .  Acad. S c i . ,  2 (1) :183-186, .1973.  

. R. G. Krueger,  J. H. Coggin, Jr. and N. G i l l i a m .  I n t r o d u c t o r y  Nicrobiology.  
- !  

. .  . MacXil l ian  and Company (New York), 1 9 7 3 .  2 -  

N.. G. Anderson, D. W. Hol laday ,  J. E. Caton, E. L. Candler ,  P. J. D i e r l a m ,  J. I?.. 
. . . Eveleigh, F. L:Ball, J. W:Hollcnan, J. P. Brei l la t t ,  and J. H. Coggin, Jr. 
. ,. . Searching  f o r  Human Tumor -4ntigens. .Cancer R e s . ,  2 :2066-2076,  1974. . . 

. .  . .  

Joseph E. Coggin, .Jr. and Morgan G. Anderson. Embryonic and F e t a l  Ant igens  i n  ; * 

Cancer C e l l s .  I n :  Developmental  Aspec t s  of Carc inogenes i s  and Immunity: , . .. . 

. - . , .  
. - I  Thonas K h g ,  Acadea ic  P r e s s  (New York) pp. 173-185, 1974.. 

'. 

. The . ' Ih$rty-Secog Symposium of t h e  S o c i e t y  for .D&eloprnental  Biology. . (Ed.) . -.. '..;. '. 

. .. . . .  
. .  

Joseph H.' Coggin, Jr;, 'Ka th l een  R. Ambrose, Peggy J. Dierlan, and Nornan'G. 
Anderson. Proposed Mechanisms by Which Autochthonous Tumors Escape Innune 

. i  

. _  . . - e  Rejec t ion .  Cancer  Res., 34:2092-2101, 1974. 
. .  

. .  ' - .  J. H. Coggin, Jr. and I?. G. Anderson. Cancer ,  D i f f e r e n t i a t i o n ,  and Einbryonic 
. Antigens:  Some Cent.ra1 Problems. .Adv. Cancer R e s . ,  2:105-165, 1974. 

. Joseph H. Coggin, Jr., Ka th leen  R. Ambrose,. Edr i ck  L. Candler ,  and W i l l i a m  H. 
.Harmon. An E v a l u a t i o n  of t h e  I s o t o p i c  A n t i g l o b u l i n  Assay and t h e  C y t o s t a t i c  . 

Assay f o r  D e t e c t i n g  SV40 Tumor Immunity. Isr. J. Ned. Sc i . ,  =:904-912,. 1974. 

. S t r a i n s .  o f  BCG on T r a n s p l a n t a t i o n  I m u n i t y  t o  SV40-Induced T m o r s  i n  Hmsters. 

. SOC. Exp. B i o l .  Wed., =:62-67 ,  1974. 

. .  

G. I?. F o r t n e r ,  M. G. Hanna, and 3. H. Coggin, Jr. D i f f e r e n t i a l  E f f e c t s  of Two . .  

. 

W. H. Iimnon, N. G, Anderson, and J. H .  Coggin, Jr. l k l a t i o n s h i p  of S i a l i c  Acid . .  
t o  t h e  Expres s ion  of F e t a l  Antij iens i n  t h e  Developin$ Ilamster Fe tus .  
Carc inogenes is ,  P a r t  B. 
Narcel Dekkcr, I n c .  (New York), pp. 669-632, 1974. . ' .  

In:  C h e a i c a l  
(Ed's.) Paul 0. P. Ts 'o  and Joseph  A .  DiPaolo 

Kathlcen R. Ambrose and Joseph  H. Coigin ,  Jr. I l o r i z o n t a l l y  T r a n s n i s s a b l e  Hamster 
Jaynphosr?rcom:l, .T. I k t 1 .  C.-inaer I n s t . ,  1974. 1;: thc? press. 

w . 
. .  

11. Ilnnnon, I;. R. Ambrosc, and J, 11. Coggin, Jr. Forssman Ant igen  and Yh3se  S p e c i f i c  
Fetnl .  Ant igens :  An Evn3ua.tion of 'Their Role i n  SV40 Tuinclr Irimunity. Proc.  SOC. Exp. 
B i d .  Mcd., 13'74. In the press. - 

. .  
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NAME 

AMBROSE,,Kathleen R. 

PLACE OF BIRTH 

- TITLE BIRTHDATE (Mo. , Day, Yr.1 - 
Research Associate 

PRESENT NATIONALITY - SEX 

USA Female 

DEGREE YEAR CONFERRED SCIENTIFIC FIELD -.. -- EDUCATION - INSTITUTION & LOCATION 

. HONORS 

* *  

- 
Winter Garden Scholarship, 1967; AEC Fellowship, 1967-1968; Sigma Xi Honorary Society 

MAJOR RESEARCH INTEREST 

Tumor Immunology, Viral Oncology 

ROLE IN PROPOSED PROJECT 

Supervision of tumor immunology experimental 
studies 

. RESEARCH SUPPORT 

None from this contract . .  

RESEARCH AND/OR PROFESSIONAL EXPERIENCE 

1970 - present Research Associate, Department of Microbiology, University of 
Knoxville, Tennessee 

Research Assistant, Department of Elicrobiology, University of 
Knoxville, Tennessee. 

Laboratory Technician, Department of Microbiology, University 
Tennessee, Knoxville, Tennessee. 

1969-1970 

19 G 7-19 6 9 

Tennessee, 

Tennessee, 

. .  
of 

PUBLICATIONS : 
- 
Coggin, J. H., Jr. and K. R. Ambrose. A Rapid In Vivo Assay for SV40 Tunor Imunity 

Hamsters. Proc. SOC. Exp. Biol. Med., 130:246, 1969. 

Ambrose, K. R., E. L. Candler, and J. H. Coggin, Jr. Characterization of Tumor- 
Specific Transplantation Imunity in Diffusion Chambers In Vivo. Proc. SOC. 
Exp. Biol. Med., 132(2):1013, 1969. 

Coggin, 3. H., Jr., 
Tumor-Specific 
Adenovirus and 

L. H. Elrod, K. R. Ambrose, and N. G. Anderson. Induction of 
Transplantation Immunity in Hamsters with Cell Fractions from 
SV40 Tumor Cells. Proc. SOC. Exp. B i o l .  Med., 132(1):328, 1969. 
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. 
' I , I n  a d d i t i o n ,  t h i s  c o n t r a c t  s u p p o r t s  two p r e d o c t o r a l  trainees,  who devote  

t h e i r  f u l l  r e s e a r c h  t i m e  t o  t h e  o b j e c t i v e s  of th i s  proposa l .  
a s s i s t a n t s h i p s  are h e l d  by Cleo Babelay and Mary Joyce  Rogers. 

Curren t  AEC 

7. Other ~ersonne2. 

2 Labora tory  Aides - Dennis Ragsdale  - 50% time 

Donald Edwards - 50% t i m e  

8. Other Financial Assistance: 

ERDA alon-e sponsor s  ou r  s tudy  'o f  v i r u s  t r ans fo rma t ion  desc r ibed  here ,  
We cannot ove r  emphasize t h e  importance of cont inued ERDA supporL of t h i s  l a s t  
c r i t i ca l  phase  of o u r  r e sea rch .  

permi t ted  t o  assist i n  t h i s  r e s e a r c h  only  i f  t h i s  ERDA c o n t r a c t  i s  i n  f o r c e  as 
a c o l l a b o r a t i v e  uenture .  

N C I  Con t rac t  suppor t ,  l i s t e d  below, cannot 
' b e  used t o  fund b a s i c  r e s e a r c h  as desc r ibed  here .  The above personnel  are 

A new c o n t r a c t ,  N C I  CP 4 3 3 2 5 ,  h a s  been i n  p rogres s  s i n c e  J u l y ,  1974, and i s  

A new 
funded a t  t h e  p r e s e n t  l eve l  of  $170,000 p e r  year .  
are t o  develop immunotherapeutic techniques  f o r  c o n t r o l l i n g  human cancer .  
g r a n t ,  CA 16278, sponsors  s t u d i e s  on t h e  sou rce  of f e t a l  a n t i g e n s  and t h e  r e l a t i o n -  
s h i p  of EA t o  o t h e r  normal c e l l  a n t i g e n s .  

The o b j e c t i v e s  of t h i s  r e sea rch  

. 

The U n i v e r s i t y  provides  $1500 i n  s u p p l i e s  and s e r v i c e s  t o  t h e  ERDA p r o j e c t .  

9.  Premises. Facilities, Equipment, and Matepiah. . .  
The Virology-Immunology Labora tory  a v a i l a b l e  f o r  t h i s  p r o j e c t  i n  the 

Department of Microbioloby, U n i v e r s i t y  of Tennessee,  Knoxvi l le ,  c o n s i s t s  of 
t h r e e  cont iguous ,  l a r g e  l a b o r a t o r i e s  occupying some 3500 s q u a r e  f e e t  of u seab le  
space.  I n  a d d i t i o n ,  1200 squa re  f e e t  of suppor t  space  (washroom, prep  area, 
s t o r a g e ,  e t c . )  i s  a v a i l a b l e .  Animal f a c i l i t i e s  have been upgraded and a l l  h a n s t e r s  
are kep t  i n  two containment u n i t s  s e p a r a t e d  completely from o t h e r  roden t s  
(1500 squa re  f e e t ) .  
€or b reed ing  t h e  l a r g e  numbers of pregnant  hamsters  needed €or f e t a l  t i s s u e .  
l a r g e s t  s u p p l i e r  of pregnant  r o d e n t s  i n  t h e  count ry  cannot  p rov ide  s u f f i c i e n t  
i nb red  hamsters  o r  mice on a time-mated basis ,  hence w e  b reed  our  own animals a t  . 
a cons ide rab le  c o s t  sav ings .  
hamsters  i n  new f a c i l i t i e s  and some 3-500 b reede r s .  
Oak RidgP'Nat ional  Laboratory i n  e x c e l l e n t  bar r ie r  f a c i l i t i e s  made a v a i l a b l e  
through t h e  Molecular  Anatomy Program, ORNL, on a "pay as needed bas is" .  

A s e p a r a t e  an imal  ho ld ing  room'(500 s q u a r e  f e e t )  is  available 
The 

We c u r r e n t l y  have space  t o  accomodate 6-7,000 
Mice w i l l  be housed a t  

We have  e x c e l l e n t  t i s s u e  c u l t u r e  f a c i l i t i e s  con ta in ing  some 60 l i n e a r  f e e t  

We bad ly  need t o  a c q u i r e ' a n  a d d i t i o n a l  laminar  
of Laminar f low work s u r f a c e  i n  e i g h t  u n i t s ,  walk-in i n c u b a t o r s  and e s s e n t i a l  
co ld  s t o r a g e  and f r e e z e r  space.  
f low hood ($2900) because of  t h e  l a r g e  work load and f o r  t h e  use  of t h e  
graduate  a s s i s t a n t s .  
Cytof luorograf ,  Cytograf ,  s c i n t i l l a t i o n  systems,  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  and 
t h e  l i k e  a re  a v a i l a b l e  i n  o u r  otm l a b o r a t o r y .  
r e q u i r e  from t h e  I lo l ecu la r  Anatomy Program are  a v a i l a b l e  t o  our  personnel  on a 
cont inuing  b a s i s .  
purchased under t h e  prev ious  In t e ragency  Agreement (AEC-NCI) are a v a i l a b l e .  

All major items of equipment f o r  conduct ing t h e  work inc lud ing  

Add i t iona l  f a c i l i t i e s  o r  equipment w e  

T i s s u e  c u l t u r e  r o l l e r  a s sembl i e s  f o r  l a r g e  scale t i s s u e  product ion ,  

18 
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11. Authentication 

Principal Investigator 

For The University 

! 

. 1 0 3 4 0 9 3  

P‘r o f e s s or Y 

c 
Hilton A. Smith, Ph.D. 
Vice Chancellor for Graduate Studies 
and Research 

. 

20 

... . , .. . . .  -.. . , . - - .-. - . . . . . . . .  - . .  



. I 
i 

10. COST ESTIMATE 

BUDGET 

June,  1975 t o  March 31, 1976 

AEC Contract  AT-(40-1)3646 

ESTIMATED REQUIIEMENTS 

Ninth Year 

1. Salaries and Wages 

P r i n i c p a l  I n v e s t i g a t o r  - 15% t i m e  
Two Graduate S tuden t s  - 50% time 
Fr inge  B e n e f i t s  

2. Equipment 

Hoods and Animal Equipment f o r  Breeding 

3. Trave l  

4. Other  Direct Cos ts  ' 

Supp l i e s  
P u b l i c a t i o n s  
Other 

5. I n d i r e c t  Cos ts  

66.3% of $6,637.00 

$6,854 .OO 

N/C 
6,637.00 
217.00 

.3,760.00 

3,760.00 

1,000.00 . 

15,220.00 

13,043.00 

4,937 .OO 
240.00 70- - 

4,268.00 

. .  . ,  
. .  . 

$34,102.00 TOTAL PROJECT COSTS 

P r i n c i p a l  I n v e s t i g a t o r  a g r e e s  t o  spend 15% of academic year on p r o j e c t  and the  
U n i v e r s i t y  a g r e e s  t o  c o s t  s h a r e  i n  accordance w i t h  t h e i r  n o r n a l  po l icy .  
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AUTHORIZED U . 1 

. PRIMARY I 
SECONDARY I 

SMITHSONIAN INSTlTUTlON 

US. ATOMIC ENERGY COMMISSION 

3-19-5!< DATE: 

AEC CONTRACT NO. I 
I 

'SUPPOPTING DIV.  OR OFFICE: 
NAME & ADDRESS OF CONTRACTOR OR INSTITUTION: (State the division. department, or proferrional school. medical, graduate 
or other, with which this projwt should be identified.) 

Department of Microbiology 
The University of Tennessee 
Knoxville, Tennessee 37916 

. TITLE OF PROJECT: 

A Comparative Study of Radiation, Chemical, and Aging Effects on Viral 
Transf ormatione 

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. 

Joseph.H, C,oggin, Jro, Principal Investigator - 1.5 M.Y. 

2 I '  NO. OF GRADUATE STUDENTS ON PROJECT: - NO. OF GRADUATE STUDENT MAN-YEARS: - 
SUMMARY OF PROPOSED WORK: (200300 words, omit Confidential Datal. Summaries are exchanged with government and private 
agencies supporting research, are supplied to invenigaters upon request, and may be published in AEC documents. Make summaries wb- 
nantive, giving,initially and for each annual revision the following: OBJECTIVE; SCIENTIFIC BACKGROUND FOR STUDY; PRO- 
POSED PR0CEDURE;TEST OBJECTS AND AGENTS. 

This contract is aimed at disclosing how low-level (50-150R) X-ray exposure 
or exposure to radiomimetic chemicals potentiate SV40 oncogenesis'in -- vitro and 

mechanism(s) by which oncogenic viruses trigger retrogressive changes in adult 
target cells leading to immature, fetal-like plasma membranes in the transformed 

. cellso These studies focus on the role of sublethal irradiation in stimulating 
virus induced cancero 
being used to detect the earliest membrane manifestation of neoplastic changes, 
Biochemical assays of changes in sialoglycoprotein distribution are being correlated 
with immunologic changes in radiation sensitized cells undergoing SV40 induced 
transformation. 

"in'vivoo -- The key to this work is the description of the molecular and biological 

Immunologic assays of embryonic antigen expression are 

Studies are conducted in hamsters,. 

RESULTS T O  DATE: 

Available data indhte that radiation induced trauma tothe cellular DNA 
potentiates the integration of the viral genome into target cells, 
int,egration, viral regulatory activation suppress normal patterns of host 
membrane synthesis and cease the expression of cryptic embryonic antigens. 

Following 

Qggy 
PROGRAM CATEGORY NO. 

. . . .  . . . .  ,: - . , -. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  - __ - .- - . . . . .  . . . .  . .  - .  . 
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. *  
1. AEC REPORT NO. 

0R0-3646-25 

. . .  
. * !  . ._( 

2. TITLE 

A Comparative Study of Radiation, Chemical and 
Aging Effects on Viral Transformation 

. _ :  

* .  

. . .. f I. ' : . .  

. - . .  . .  * .  . .  

..! . .  .. ,. . - .  . . '! 
,.I.. : 

. . .  ' I  

I. , . , ,- . .  
I .. . 

. .. , 
_ -  , .) . 
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. .  

i c ,  1 L ,  

AECM 3201 
U i U I V t H b l  I Y - I  Y r t  C O l \ I H A L I U H ' S  KtL;UlVIMtl\UAllON FOR 
DISPOSITION OF SCIENTIFIC AND TECHNICAL DOCUMENT 

a a. Scientific and technical report 
b. Conference paper not to  be published in a journal: 

Title of conference 
Date of conference 
Exact location of conference 
Sponsoring organization 

0 c. Other (Specify) 

4. RECOMMENDED ANNOUNCEMENT AND DISTRIBUTION (Check one): 

. -  419 a. AEC's normal announcement and distribution procedures may be followed. .T 

b. Make available only within AEC and to  AEC contractors and other U.S. Government agencies and their contractors. 
c. Make no announcement or distribution . 

5. REASON FOR RECOMMENDED RESTRICTIONS: 

6. SUBMllTED BY: NAME AND POSITION [Please print or type) 

Joseph H. Coggin, Jr., Principal Investigator 
Professor of Microbiology 

. Organization 

University of Tennessee 
Knoxville, Tennessee 37916 

/ 

Date 

April 1, 1975 

FOR AEC USE ONLY 

7. AEC CONTRACT ADMINISTRATOR'S COMMENTS, I F  ANY, ON ABOVE ANNOUNCEMENT AND DISTRIBUTION 

RECOMMENDATION: 

. .  - ,  . .  , * ,  

1 - . .  . 8. PATENT CLEARANCE: 
... I . ,: ; 

* . :: . . ;  .' < . . .4 

. . .  . .  . . ., 
. - 1  I 

n a. AEC patent clearance has been granted by responsible AEC patent group. 
0 b. Report has been sent t o  responsible AEC patent group for clearance. 
0 c. Patent clearance not required. 

. . .. . . . . . , . . 

i. . 

.., . 
. .  

. -  . i .  . 
. - .  - - . - .  t .  

. .  . . .  
- . .  . . .  . .  



FINANCIAL STATEMENT 

(1) T o t a l  a c t u a l  p r o j e c t  c o s t  t o  d a t e  f o r  t h e  $ 27,190.02 

c u r r e n t  pe r iod  
. .  

(2) Est imated  t o t a l  c o s t  f o r  remainder of pe r iod  $ 4,271.94 

(3) T o t a l  a c t u a l  and es t imated  cost cha rgeab le  t o  . $ 31,461.96 

ERDA f o r  c u r r e n t  pe r iod  based on percentage  of 
cost agreed  upon as conta ined  i n  A - I 1 1  of 
Appendix "A" t o  Cont rac t  

(4) Accumulated c o s t s  chargeable  t o  ERD:, ( i n c l u d e  $ 145,144.00 

c o s t s  r epor tdd  i n  c e r t i f i e d  statement f o r  

-. 
. -_- .- . . - .- preceding  p e r i o d ( s )  and t h e  c o s t s  s t a t e d  i n  

._ . I t e m  (3)  above) 

(5) Accumulated ERDA Support  C e i l i n g  as s t a t e d  i n  $ 145,144.00 

Ar t ic le  111 of Cont rac t  

. .-• 

.-. - 

(6) T o t a l  es t imated  ERDA funds remaining under $ None 

Con t rac t  ( s u b t r a c t  I t e m  (4) from (5) which may 
be used t o  reduce  amount of new funds  r e q u i r e d  
from ERDA.for proposed renewal p e r i o d  

>I  . , 
1 *. ' .  - .  . 

e .  
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.' C O m C T O R :  UNIVERSITY OF TENNESSEE 
c0-m m; : E-( 40-1) -3646 

. .  
For the contract period: July 1, 1975 tboWh June 30, 1976 

m I C I I F ;  A-I. RESEARCH TO BE PERFORMED BY CONTMC'I'OR 
.r 

* A  The Contractor will conduct an investigation of the 
molecular events involved in radiation enhancement 
of viral oncogenesis in mammals ana mamnalian cells. 

The Principal Investigator, Dr. J. H. Coggin, expects 
to devote approximately 15$-of his time or effort to 

. I_ .. 

. _ .  .. . . . .  the project. 
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1 .  AwlICIlE A-II .  WAYS AND MEANS OF PERFORMANCE . 

(a) Items included in tot& estbatea cost: 

(1) Sdaries and wages: $ 6,637 

(2) 

. .  
. -  

Equipment to be purchased or f'tifkicated 

- a Equipment estimated to cos t  less 

by the Contractor: $ 3,760 

than $1,000: 
. - =  

. .  None . .  
. -. . - .  . .. . 
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. .  . .  . .  

b - Equipment estimated to cost in 
excess of $1,000: 

Hoods and Animal Equipment 
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UNITED STATES 
ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION 

OAK RIDGE OPERATIONS 
P. 0. BOX E AREA CODE 615 

TELEPHONE 483.861 1 OAK RIDGE, TENNESSEE 37830 

A U G  4 1975 

Charles W. H i l l ,  Chief Counsel 

REQUEST FOR CONTRACT ACTION 

It i s  requested tha t -you  take the  necessary steps to process the  
following described contract action (CA): 

- 

1. 

2. 

' 3. 

4, 

5 .  

6. 

7. 

Nature of Action Requested: 

( ) Selection of New Contractor and/or Negotiation of Contract 
Number: 
Contractor: 

(XX) Modification of Contract 
Number : E- (40-1) -3646 

. Contractor: Uversity of Tennessee ,' 

/- 
.Nature of Services To Be Covered by Contract: -Research 

Ti t le :  "A Canparative Study of Radiation, Chemical, and A g i n g  * 

Type of Contract: 
(YX) Support Agreement ( ) Cost Type ( ) Other 

Amount of ERDA Funds To Be Obligated by t h i s  CA: $34,102 

Effects  on Viral Transformation" 

d 

ERDA Percentage of E s t .  Total  C&t To Be Shown by t h i s  CA: LOW$ 

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

Modif'y contract t o  provide for the  perfoMnance of additional w e a ~ c h  
during t h e  period, Ju3y 1, 1975 through June 30, 1976, 
w i l l  be increased f'ram $145,144 t o  $179,246. 
any, shall vest  h the  Contractor under au%hority of Public I m  $=%%, 

ERDA S q p a r t  Ceiling 
Title t o  the equip?&, if 

! P 3  Authority: 

J, L, Liverman, D-RER,:.,HQ, 
dAxa July 15, 1975 ) :  

Form AEC-481 (CA) fk.a-L 1 
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ACR: I24 Contract- D i v  i si on 
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C O ~ C T O R :  UNITXRSITY OF TENNESSEE 
CONTRACT NO. : ~ ( 4 0 - 1 )  -3646 

ARTICLE A-111. 

(3) Travel: 

Domestic-------- 
Foreign--------- 

(4)  Other d i r ec t  costs: 

(5)  Indirect  costs (based on a predetermined 
r a t e  of 64.3 $ of sa la r ies  and wages): 

$ 1,000 

$18,437 

$ 4,268 

Items, i f  any, s ignif icaht  t o  the  performance 
of t h i s  contract, but 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: (2) 

None 

Time or  e f fo r t  of Pr incipal  Investigator( s) 
contributed by Contractor, but excluded from 
amputat ion of support cost  and from consider- 
a t ion  i n  proportioning costs: 

All costs including salary,  f r inge benefits  and 
re la ted  overhead. 

t o t a l  estimated cost of items under A - I 1  (a) abov 
fo r  t he  contract period s ta ted i n  t h i s  Appendix "A" i 
$ 34,102 ; ERDA will pay 100 $ of t he  actual 
costs-of  kheSe itkms incurred during the  contract 
period s ta ted i n  th i s  Appendix "A", subject t o  the 
provisions of Art ic le  I11 and Ar t ic le  B-]MIX. The 
estimated ERDA Support Cost f o r  the contract period 
s ta ted i n  t h i s  Appendix "A" i s  $ 34,102 . 
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