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Docombor 4, 1946 

The D i s t r i c t  Engineor 
Manhattan D i s t r i c t  
P. 0. Box E 
Oak Ridgs, Tanncssee 

Attent ion:  L-r. A.V. Peterson 

, .  Dear S i r :  

I n  vicw of t h e  impending meeting of the  
Civilian Ldviscry  Committee on Yodical  Ikttsrs, I 
am cnc lc s ing  D r .  
r escarch  program cf ou r  Eiology Divis ion.  
note ,  some a s p e c t s  cf t h e  progran a r e  c l o s e l y  r c l a t e d  
to our  wcrk in H t a l t h  Fhysics  and t h e s c  p a r t s  o f  the 
program, as w d l  as  t h e  x s t ,  ark i n  aPrGement with 
t h e  i d e a s  of  D r .  Lum and q s c l f .  

Hol lacnder ' s  o u t l i n e  of t h e  proposed 
~3 you w i l l  

We hope t h a t  t h e  C o d t t e c  w i l l  be i n  
ag raan tn t  with o u r  vicw t h a t  imphasis  on f i n d a . . n t a l  
r s sea rch  v t i l i ,  in t h e  long run, b o - t h c  c o r r e c t  appmach 
t o  t h e  dwclopmcnt of ncr6 c c r t a i n  knmlzdgc of t h e  
h e a l t h  hazards  i n  t h e  f i c l d  of atomic cncrgy. 

0 cc: Lt. Col. 11. P. Lcb i r  
N. 

Vary t ru ly  yours, 

E. P. Yigner 
D i r e c t  or  of Rcs ea rch  
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1.5OXSANTO C€IEMICAL COWANY, CLINTON LAROPATORIES 

OVTLINES OF RESEARCH OF BIOLOGY DIVISION 

Alexander Hollaender,  Mrectoi .  

December 1, 1946 

The o u t l i n e  given below i s  a t e n t a t i v e  one because it may have t o  be 

modified t o  a considerable  ex ten t ,  depending on t h e  men who w e ' w i l l  be ab1 

t o  ob ta in  and t h e  problems which may come up i n  t h e  course of this work: 

Pes pona i b i  l i t y  o f  t h e  Di rec t  o r  

It will be t h e  r e s p o n s i b i l i t y  of t h e  Direo tor  of t h e  Biology Divis ion  

t o  organize a program on t h e  b a s i c  problems of  t h e  e f f e c t  of r a d i a t i o n  on 

l i v i n g  cells. The Direc tor  a t  t h e  same time w i l l  be t h e  r e p r e s e n t a t i v e  of 

t h e  Nat ional  I n s t i t u t e  of S e a l t h  a t  t h e  Cl in ton  Laborator ies  of t h e  Moneanto 

Chemical Company and ooordinate  the work beftreea the Ilstfoaak . I h s t i t u t e  of 

Heal th  and Clinton. I t  a l s o  w i l l  be t h e  r e s p o n s i b i l i t y  of the Direotor t o  

e s t a b l i s h  cooperat ive s t u d i e s  wi th  d i f f e r e n t  u n i v e r s i t i e s  and r e sea rch  

i n s t i t u t i o n s .  

The Direc tor  w i l l  s e l e c t  and d i r e c t  a permanent s t a f f  of b i o l o g i s t s  and 

He vi11 o u t l i n e  r e sea rch  along biochemists which w i l l  r e s i d e  a t  Oak Ridge, 

broad lines and superv ise  t he  i n v e s t i g a t o r s  i n  a genera lway.  

arrange t h e  l imi ted  space a v a i l a b l e  t o  b io logy  a t  Cl in ton  and arrange t h e  

space, i n  t h e  temporary s t r u a t u r e  t o  be  made a v a i l a b l e ,  as w e l l  as help  t o  

design the  permanent biology Building which i s  planned t o  be completed by 1951. 

He w i l l  re- 
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General O u t  l i n e  

The major p a r t  of t h e  work a t  t h e  Biology Divis ion  of t h e  Cl in ton  h b o r a -  

t o r i e s  will concern i t s e l f  c h i e f l y  w i t h  t h e  basio a spec t s  of the e f f e c t s  of 

r a d i a t i o n  on l ivinq ce118. 

a t  Cl in ton  as o r e su l t  of nuc lea r  d i s i n t e g r a t i o n  i n  t h e  p i l e ,  r a d i a t i o n  emit ted 

by substances i r r a d i a t e d  i n  tho  p i l e ,  as wel l  as Pad ia t ion  emit ted by new 

The r a d i a t i o n s  used w i l l  be t h e  ones a v a i l a b l e  

sources  l i k e  be t a t rons ,  Van der  Graff machines, e t c .  

l i k e  i n f r a - r ed  and u l t r a v i o l e t  will be used t o  he lp  us  i n  t h e  s tudy  o f  t h e  

mechanisms of t h e  e f f o c t s  of i o n i z i n g . r a d i a t i o n .  The presonce at Clin ton  

l a b o r a t o r i e s  o f  oxco l i cn t  Physics,  Chemistry and Heal th  physics  Div is ions  

w i l l  be most h e l p f u l  i n  connoction w i t h  t h e  phys5cal and chemical aspocts  

of our work, f o r  i n s t ance  i n  t h o  a v a i l a b i l i t y  of r a d i a t i o n  sources , .  t h e  

p u r i t y  o f  r a d i a t i o h  and energy measuremonts. 

part of t h e  work of t h e  B i o l o m  Divis ion  v s i l l  bo done i n  c l o s e  oooporat ion 

wi th  t h e  above t h r e e  groups. 

&her r a d i a t i o n s  

I t  i s  hoped t h a t  a cons iderable  

It i s  hoped t o  t ako  advantaqc o f  t h c f h o i l i t i e s  'of t h e  Chepis t ry  Div is ion  

i n  regard t o  i s o l a t i o n  and p u r i f i c a t i o n ,  ab w e l l  M to the che&lel stttdfee 

which t h i s  d i v i s i o n  is conducting i n  connection w i t h  t h o  product ion of rad io-  

i so topes  * 

Most of  t h e  b i o l o g i c a l  work done i n  connect ion,with the b n h a t t a n  Dis- 

t r i c t  u n t i l  now concerned i t s o l f  w i t h  t h e  quos t ion  of the toloranoo dosnqos. 

Animals wero uscd mainly i n  t h e  work. 

par ing  t h e  r a w  m a t e r i a l s  f o r  t h e  atomic bomb made t h i s  type  of s tudy  most 

l og ica l .  It is hopod t o  continuo t h i s  work on to lo ranco  i n  a l imi t ed  way 

i n  the new Biology Division. ~ Howover, t h o  main e f f o r t  w i l l  be shif 'tod t o  

more b a s i c  aspocts  of' r a d i a t i o n  work. 

Tho l imi t ed  t ime a v a i l a b l e  f o r  pre- 

IO2 t 054 
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The imnlediatc: probloms t o  be a t tackod a r e :  

1. Vkat i s  t h e  1owost.dosaqo o f  Alpha, Ceta, Gamma r a d i a t i o n s ,  as 

w e l l  as x-rays and neutrons which v r i 1 1  i n t o r f c r o  w i t h  t h e  normal func t ion  of 

t h o  c e l l ?  

2. W i l l  t h i s  e f f e c t  be t h e  s m o  if t h e  minimum energy i s  g iven  i n  a 

f r a c t i o n  of  a second o r  spread  over many hours? 

3 .  Is t h o  e f f e c t  t h e  sRmo if r a d i a t i o n  o r i g i n a t e s  ou t s ide  t h o  c e l l  or  

i f  t h e  r a d i a t i o n  i s  emi t ted  by l i qu ids  o r  gases w i t h i n  tho  w l l ?  

The need f o r  answers t o  those  quost ions i s  q u i t e  urgont bocause t h e  ac- 

ceptod dosage of O . l r  p e r  day f o r  human exposure may not  bo as s a f o  as wo 

would expect from t h e  usua l  s ta tements .  This i s  mainly t r u e  f o r  o e r t a i n  

types  of ponot ra t inq  r a d i a t i o n ,  which may produce seoondary r a d i a t i o n  i n  

blood-forming organs (See F a i l l a ) .  One of the nost important  reasons why 

t h o  use of nuc lea r  energy i n  i n d u s t r y  w i l l  have t o  be s l o w  i s  t h o  problom 

of t h e  maximum safe exposure. It might a l s o  bo poss ib l e  t o  reduce some of  

the pro toc t ivo  moasuros which at present  have been rocommended i n  connect ion 

w i t h  t h e  a p p l i c a t i o n s  of nucloar  onorgy. 

p ro toc t ivo  w a l l  around a nuclear  o n e r p j  powor sourca,  t h e  expenso o f  con- 

s t r u c t i n g  such 8 powor source would bo considerably roducod. Tho problem 

If wo could roduco safely the. 

of  maximum s a f e  cxpcsure i s  a t  prcscnt  a major Publ ic  Heal th  problom i n  

connection w i t h  t h e  p r a c t i c a l  use of nuc lea r  energy.. 

A concerted a t t a c k  of t h e  d i f f e r e n t  s eo t ions  of t h e  Biolopy Divis ion  

at  Clin ton  w i l l  be launched on t h i s  problem. 



- 4- 

Program of Sec t ions  

It i s  p lmned t o  organiee t h e  Biology Divis ion  i n  the  fol lowing sec t ions :  

Biochemistty, Cytogenet ics ,  General Physiology (Phys ica l  Chemistry), Phys io lom,  

Experimental Radiology and Cooperative sec t ion .  The planned a c t i v i t i e s  

and personnel  f o r  a minimum and s tandard  s t a f f  of t h e  s e o t i o n s  follows: 

1.. . Biochemistry 

1.iimimum S t a f f  : Pr i n c i  pa 1 B i  ochemis t 
B i  ochemi s t  
2 Ass i s t an t  Bioohemists 
4 Technicians 

Standard S t a f f  3 Trinc  i p a l  B i  ochemis t 
2 Senior Biochemists 
2 Biochemists 
4 Ass i s t an t  Biochemists 
6 Technicians 

The work i n  t h i s  s e c t i o n  concerns itselr” w i t h  t h e  e f f e c t s  o f  r a d i a t i o n  

on c e l l  cons t i t uen t s .  It has been found t h a t  it i s  poss ib l e  t o  change t h e  

phys ica l  s t r u c t u r e  of c e r t a i n  types o f  n u c l e i c  a c i d s  by e i t h e r  x - r ad ia t ion  

o r  u l t r a v i o l e t  without  r e s u l t i n g  i n  a no t i ceab le  change of t h e  chemical 

s t r u c t u r e  of t h e s e  compounds. 

t o  pro te ins .  

t h e s e  compounds is considered e s p e c i a l l y  inpor t an t  because 

cons t i t uen t s  of  l i v i n g  c e l l s ,  The nucleo-proteins  a r e  t h e  n o s t  e s s e n t i a l  

s t r u c t u r e s  of chromosomes and t h e  n u c l e i  a c i d  appears  t o  c o n t r o l  t h e  pro- 

S imi la r  e f f e c t s  have been no t i ced  i n  regard 

It i s  planned t o  extea3 thlr ~ r n k . ~  The i n v e s t i g a t i o n  of 

t h e y  are the main 

. 

duct ion  of p r o t e i n  i n  l i v i n g  c e l l s .  The d i s t r i b u t i o n  and func t ion  of 

nucleoproteins  seems t o  b e  governed by c e r t a i n  types  of  enzymes. . It i s  

planned t o  make a very c a r e f u l  s tudy  of  t h e  e f f e c t s  o f  r a d i a t i o n  on t h e s e  

enzymes 
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The ready a v a i l a b i l i t y  of rad io-ac t ive  i so topes  has made t h e i r  use 

in the shady of certain metabol ic  steps a very  pranising p r o b l e m .  I t  i s  ' 

planned t o  cooperate  wi th  t h e  chemistry d i v i s i o n  i n  t h e  p repa ra t ion  of 

compounds conta in ing  the rad io- i so topes  i n  a s p e c i f i c  l o c a t i o n  i n  t h e i r  

s t r u c t u r e ,  and t o  fol low t h e  metabolism of t h e s e  compounds wi th  t h e  he lp  

of mioroorganisms. 

It  has been found i n  t h e  s t u d i e s  which we have been conducting during 

t h e  l a s t  few years ,  t h a t  dur ing  t h e  process  of i r r a d i a t i o n  of  human serum 

c e r t a i n  changes. t a k e  p lace  which can only be de tec ted  by i m u n o l o g i c a l  teohniques 

I t  i s  planned t o  f o l l o w  t h i s  lead e spec in l ly ,  s i m e  it may g ive  us a clue 

i n  the  r e g a r d . t o  r a d i a t i o n  s ickness  as well as o the r  early changes i n  t h e  

blood which cannot be deteated by m y  &79r method; 

2. Cytogenetics 

M i n i m u m  S t a f f :  Chi e f Gena t i c i s t 
Senior  Cytogenet ic i s t  
Genc t i c i s t  
4 Teahnicians 

. .  
Permanent S t a f f :  Chi e f Genet i c i 6 t 

P r i n c i ? a l  C f i  o l o g i s t  
2 Senior  Cytogenet ic i s t s  
2 A s s  i s  t a n t  Gens t i c i s  t s  
5 Technicicns 

One of the  most profound changes which r a d i a t i o n  produces i n  l i v i n g  

c e l l s  if they  survive exposure i s  i n  t h e  chromosomes inc luding  t h e  q e n e t i o a l  

make-up of t h e  c e l l .  A s  a z a t t c r  o f  f a c t  t h e  g e n e t i c a l  changes nay appear 

a long time before  any chemical i n d i c a t i o n  of chmqe  w i l l  be  not icoable .  

1-02  IO51 
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The g e n e t i c a l  s t u d i e s  would be d i r e c t e d  toward a s tudy  of the e f f e o t s  

of d i f f epen t  r a d i a t i o n s  on Drosophila, fungi ,  e t c .  

would concern i t s e l f  w i th  changes r a d i a t i o n  produces i n  t h e  chromosomes, 

znitochondria and o the r  c o n s t i t u e n t s  of tho c e l l .  

t o  bo usod i n  th i s  connect ion ara t r o d e s c a n t i n  chromosomes. 

information i s  a v a i l n h l e  on t h i s  sub jec t ,  bu t  vary much more work will have 

The c y t o l o g i c a l  approach 

One of  t h e  i d s a l  materials 

Considerable 

t o  be .done  t o  understand t h e  r a d i a t i o n  o f f e c t  o s p e c i r l l y  s i n c e  it has bean 

found l a t o l y  t h a t  e f f e o t s  s imilar  t o  t h e  ones produood by X-rays can  be caused 

by mustard @s .I 
It has been found t h a t  t h e  f i n c t i o n  of t h e  ce l l  which i s  most easily 

i n t e r f e r o d  w i t h  by r a d i a t i o n  i s  t h e  r a t e  of mi tos i s ,  i.e., t h o  speed w i t h  

which t h e  chromosomes move. It is ?lannod t o  use t h i s  f i r s t  f o r  t he  s tudy  

of t h e  e f f e c t  of a lpha  r a d i a t i o n  la te r  t o  be followed by s t u d i e s  w i t h  more 

pene t r a t ing  radiat ion ' .  

The pre l iminary  work wa have dono i n  oonnoction w i t h  the above type  of 

i n v e s t i g a t i o n s  a t  Bathesda would i n d i c a t e  t h e  need f o r  meking t h e s e  v e r y  

important s e c t i o n s  o f  t h o  Biology Divis ion  which promiso t o  givo r e s u l t s  i n  

a re lat ively s h o r t  t i m e ,  

3. General p h y s i o l o w  (Phys ica l  Chemistry) 

IJinimum S t e f f :  9 i n c i p a l  qcne ra l  phys io log i s t  ( D r .  Arnold) 
Physi ologi s t (a h e a d y  engaged ) 
2 Ass i s t an t  Phys io log i s t s  
4 Technicians 

Permanent S t a f f :  P r i n c i p a l  Gonoral Phys io log i s t  
Senior General Phys io log i s t  

. 2 Phys io log i s t s  
2 Ass i s t an t  Phys io log i s t s  
6 Technicians 



The genera l  func t ions  o f  c u l l  growth, d i f fus ion ,  osmotic r e l a t i o n ,  

metabolism, energy r e l a t i o n s  ES e f f e c t e d  by r a d i a t i o n  w i l l  bo t h o  sub- 

j e c t  o f  s tudy  i n  t h i s  f i e l d .  Ce r t a in  typos of  r a d i a t i o n  havo shown t o  

e f f e c t  t h e  d i i ' fe ren t  f h c t i  ons of t h o  c e l l  d i f f e r e n t i a l l y .  

o f  r a d i a t i o n  

of c e l l  .d iv is ion  without  having any immediate inf luenco  on rosp i ro t ion .  

l i m i n a r y t o s t s  h a w  shown t h a t  these of footb  -0 d e f i n i t e  and c l e w c u t  and 

d e f i n i t e  f o r  t h e  d i f f e r e n t  ty?cs  o f  r ad ia t ion .  

Ce r t a in  types  

o f f s c t s  t h e  normal r e s p i r c t i o n  of t ho  o e l l ;  o thors ,  t h e  funot ion  

Pre- 

This problem i s  ready f o r  

immediate a t t a c k  and should give i n t o r e s t i n g  r e s u l t s .  

Thero appears t o  be a c l o s e  r e l a t i o n s h i p  betwoon t h e  onlcium metabolism 

and r a d i a t i o n  e f f e c t s .  This load w i l l  be followod up. 

Thero are c e r t a i n  onorgy r e l a t i o n s h i p  from which it apponrs t h n t  t h o  

l i v i n g  c e l l  my be ab13 t o  us0 some o f  t h e  absorbed r a d i a t i o n  as energy 

source s i m i l a r  as t h e  grean plant used t ho  s u n l i g h t  i n  photo synt.hosis.  

The evidenco i s  fragmentary 2nd not  t o o  d o f i n i t e .  It would soem worth- 

whilo t o  f o l l o w  it up, 

4. Physiology 

Ninimum Stnf  f : F r i n c i p a l  Phys io log i s t  
Phys io loc i s t  
As s i s  t c n t  Phys io log i s t  
3 Tochnicians 

Permanont S taf f :  P r i n c i p a l  Phys i o lo@.st 
Senior  Phys io log i s t  
2 Physiologists 
2 A s s i s t a n t  Phys io log i s t s  
5 To ohni c ians  

Orx of t h e  obvious 3 f f o c t s  of overoxposuro t o  p e n e t r a t i n g  r a d i a t i o n  

i n  t h e  change i n  t h o  blood picture of normal men. I t  oppoars t h a t  t h e  

blood forming organs a r e  also changed by overexposure.. The i rmedia te  task 

1-02 1 0 5 9  
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of the physiology group R i l l  b e  t h e  s t u d y  of t h e  e f f e c t  of r a d i a t i o n  on 

d i f f e r e n t  c o n s i t i t u e n t s  of t h e  blood. Spec ia l  rnethods f o r  t h e  s tudy  of bone 

marrow w i l l  havg t o  be developedr 

Basic  a spec t s  of t h e  phys io logica l  func t ion  of t h e  c e l l  could be s tudied  

b a o t e r i a  and fink$. more ' e a s i l y  w i t h  lower cells: 

more d e t a i l e d  informat ion  of r a d i a t i o n  e f f e c t s .  

experience wi th  t h i s  s u b j e c t  w i l l  aake poss ib l e  t h e  immediate s tudy  of t h i s  

Also v i r u s e s  may g ive  

The D i r e c t o r ' s  previous 

f i e l d .  I t  i s  planned t o  o b t a i n  t h e  s e r v i o e  of an experienced myoologist  

w i t h  some phys io logica l  backqround, 

A l i n e  of work which i s  of cons iderable  promise i s  t h e  use of rad io-aot ive  

. i so topes  i n  o e r t a i n  metabolio processes  which w i l l  g ive  us in format ion  i n  re- 

gard t o  t h e  f u n c t i o n  o f  r a d i a t i o n .  

The work w i t h  microorgapisms i s  the most promising one as far as quant i -  

t a t i v e  a s p e c t s  of r a d i a t i o n  work are concerned. I t  i s  he re  where oooperat ion 

w i t h  t h e . B a z l t h  Physics  group would be  most promising. It i s  expected t h a t  

t h e  work with microorganisms w i l l  g ive  r e s u l t s  i n  a r e l a t i v e l y  s h o r t  time. 

, 5. Experimental  Radiology 

Present  S t a f f :  Chi e f Experiments 1 Radio log i s t 
2 Zoologis ts  
2 A s s i s t a n t  Zoologis t s  

10 T e c h i c i a n s  

The Experimental Radiolorn s e c t i o n  i s  ' the  only  one which was funo t ion ing  - 

a t  O a k  Ridge a t  t h e  time t h o  Di reo to r  took over. 

He is t h e  last of  t h e  b i o l o g i s t s  who wore connected w i t h  t h i s  l f iboratory dur -  

D r .  bnshaw was i n  charge. 

i n g  t h e  .war. The work which D r .  ffenshaw i s  conducting concerns i t s e l f  with.  
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t h e  de te rmina t ion  of t o l e r a n c e  dosage and t h e  damaging e f f e c t  of p i l o  

r a d i a t i o n  on whole animals. Espeoia l ly  has t h e  work on high i n t e n s i t y  

be t a  r a d i a t i o n  beeli m o s t  f r u i t f u l .  

t o l e rance  dosage and b e t a  r a d i a t i o n .  

be done on the product ion o f  cancers  by r a d i a t i o n .  

shaw has  i n i t i a t e d  i s  t h e  e f f e c t  of r a d i a t i o n  on t h e  work f u n c t i o n  o f  rats. 

I t  i s  planned t o  cont inue t h e  work i n  

A v e r y  l imi t ed  anount of work w i l l  

Other work wldch Dr. Hen- 

6. Cooperative Sec t ion  - under t h e  d i r e c t i o n  of t h e  Biology Direc tor  

Xinimum Staff: 3 Technicians 

Permanent S ta f f :  2 Ass i s t an t  S o i e n t i  s t s  
4 Tecl=nicians 

' The study of t h e  e f f e c t s  of r a d i a t i o n  requirsrs no t  only a knowledge of 

t h e  b a s i c  f imct ions  of' t h e  i n d i v i d u a l  c e l l  and t h e  whole animal, bu t  a l s o  

a good understanding of t h e  physica,l aspoets  of r a d i a t i o n  mergy, measurements , 
penet ra t ion ,  o t c .  

it r e q u i r e s  m a n y  d i s c i p l i n e s  t o  fo l low thorn up. 

The impl i ca t ion  o f  r a d i a t i o n  e f f e c t s  are s o  profound t h a t  

It  i s  not  poss ib l e  t o  have 

a l l  the d i f f e r e n t  d i s c i p l i n e s  included i n  a Biology Divis ion.  Cooperation 

w i l l  have t o  overcomo t h e  handicaps which limit t h o  s i n g l e  worker and t h e  

ind iv idua l  group. 

A. Cooperation w i t h  o t h e r  Div is ions  a t  tho  C l in ton  Laborator ies .  

1. A major and o s s e n t i a l  p a r t  or' t h e  oooperat ion work w i l l  h a m  
f ,  

t o  be  with&.  Xorgan's .group (Heal th  Physics) ,  as has been montionod before.  

I t , i s  hoped t h a t  t h e  cooporat ion with t h i s  group w i l l  be  i n t i n a t e  enough 

t o  permit co-authorship on publ icat ibns. .  
. .  

I 
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2. . The Chemistry Divis ion has not  only a v a i l a b l e  plutonium as 

a sobrce of r a d i a t i o n  b u t  a l so  a v a r i e t y  o f  o thor  r ad io -ac t ive  compounds which 

might t u r n  out t o  be very  important i n  our work. 

havs t o  adv i se  and h e l p  us i n  connect ion w i t h  t h e  use of  t h e  p i l e ,  

The Physics group vr i l l  

The 

oontac t  w i t h  the  I b d i c a l  group w i l l  depend o n ' t h e  i n t o r e s t  of t h e  mcn who 

wl11 be oonnected w i t h  t h i s  group i n  t h e  fu tu ro .  

B. Cooperation w i t h  t h e  Yat iona l  I n s t i t u t e  of Health.  

The p l a n  f o r  t h e  developmont o f  the Cl in ton  Siology Division i s  

based on the oloso cooperat ion w i t h  tho  d i f f o r o n t  Div is ions  of t h e  Nat ional  

I n s t i t u t e  of Iiea It h . 
1. The LPeZioabiology Laboratory which t h e  Dirootor  has doyoloped 

dur ing  the last .n ine  years  at. t h i  Nat ional  I n s t i t u t o  of Hoalth w i l l  be main- 

t a i n e d  at Bethesda. Dr. Carlson and D r .  Zelle w i l l  cont inu+ t h e i r  work w i t h  

D r ,  Hollaonder 's  coopcmtion.  Both o f  thoso  men w i l l  become involved i n  

t h o  work a t  C l in ton  as soon as arrangomaents For spaco m d  equipment havo becn 

made . 
2. It i s  hopcd t h a t  t he  d i f f e r c n t  members o f  t h o  I n d u s t r i a l  %giene 

Researah Laboratory ("Icdioal D i rec to r  Paul  A. Keal) w i l l  become i n t e r e s t e d  i n  

t ak inq  advantage of t h e  oppor tun i t i e s  a t  Clinton. 

nard and Dr, Horecker w i l l  use t h e  g e n e r a l  f a c i l i t i e s  a t  Cl inton.  

a p p l i e d ' t o  Dr, Yagoda, D r .  .Yeppel, e to .  

For in s t anae  t h a t  Dr .  Stan- 

This a l s o  

3. 1% is hoped t h a t  several members of t h e  x a t i o n a l  Cancer In s t i t u t e  

beoome i n t e r e s t e d  i n  t h e .  p o s s i b i l i t i e s  a t  Cl ia ton,  

f o r  Dr. Andervont t o  t a k e  over t h a  cancer  aspeots  of t h i s  work. 

Espeo ia l ly  is it hoped 

It is a l s o  
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hoped t h a t  D r ,  Eschenbrenner, D r .  illite, Dr. Greenstein and o the r s  become 

involved i n  cooperat ive work. 

4. S i m i l a r l y  it i s  hoped t h a t  t h e  Physiology and t h e  Zoology 

Divis ions bgcome i n t e r e s t e d  i n  t h e  Cl in ton  Laborator ies .  

C. Cooperation w i t h  U n i v e r s i t i e s  and Reseerch I n s t i t u t i o m  

The Di rec to r ' s  c lose  contac t  w i th  s e v e r a l  U n i v e r s i t i e s  and Research 

I n s t i t u t i o n s  vi11 be most he lp fu l  i n  r e t t i n g  up, coopsratim wmk with these  

d i f f e r e n t  groups . Close cooperat ive arranqements e x i s t s  w i t h  Johns Hopkins 

Univers i ty  Biology Department and Medical School, Washihgton Un ive r s i ty  and 

t h e  Carnegie I n s t i t u t i o n s  Genetics l abora to ry  a t  Cold S p r i n g  Iiarbor. 

i s  p l a m e d  t o  e s t a b l i s h  similar r e l a t i o n s h i p  w i t h  Vanderb i l t  Un ive r s i ty  and 

t h e  Un ive r s i ty  of C inc inna t i  and a number o f  o thor  Southern Un ive r s i t i e s .  

Personal  contac ts  w i t h  serera l .  i n v e s t i g a t o r s  i n  t h e s e  i n s t i t u t i o n s  w i l l  make 

I t  

cooperat ion very probable ,  

Conc lus i o n  : 

The development o f  t h e  Biology Divis ion  w i l l  depend very  nuch on the 

space and f ac i l i t i e s  which may be made a v a i l a b l o  a t  Oak Ridge f o r  t h i s  work. 

The Direc tor  has found a wide i n t e r e s t  and an i n tonse  oagernsss of many out- 

ste.ndfng b i o l o g i s t s  t o  j o i n  i n  t h e  wgrk  plannad a t  Cl in ton  i n  connect ion with 

t h e . b n s i o  aspec ts  of t h e  e f f e c t s  o f  r a d i a t i o n  on living o e l l s ,  

t h a t  a c a r e f u l l y  plannod program i n  t h e  f i e l d  of Radiobiology w i l l  no t  on ly  

he lp  t o  understand t h e  d f e c t s  o f  r a d i a t i o n ,  give us t h e  material t o  set up 

safeguards,  suggast maasuros t o  counterac t  r a d i a t i o n  e f f e c t s  bu t  a l s o  supply 

information i n  r ega rd  t o  t h e  s t r u c t u r e  an6 f u n c t i o n  of l i v i n g  cells, the mechnn- 

isms o f  i n h e r i t a n c e  nnc! many ol;her a s p e c t s  of b a s i c  b i o l o e .  

It is be l i eved  

t 0 2  t O b 3  


