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CLINTCN LABfR2CI i IES  FEOCRA - blCLGY LIVISICN 

The attached c u t l i n e  i s  a t e n t a t i v e  one, 
ou t l ine  f o r  t h e  Louse Genetics group and Bio-organic Chemistry group. 
groups a re  now i n  the  process of being organized. 
starting from "scratch." 
t h e  Chemistry Division. 
Chemistry Bivision. 
under t h e  d i r ec t ion  of D r .  Yi. G. Brown. 

7ie h;ve kept s epa r i t e  t h e  
These two 

The Louse Genetics group i s  
The B iporgan ic  Chemistry group w i i l  be ti;ken over from 

There a r e  about six organic cher:ists now working i n  t h e  
The plan is t o  transfer a l l  these men t o  t h e  Biology Division 

I - CYTOGSNZTICS 

A research program i n  cqtogenetics i s  intended t o  f u r t h e r  knowledge of' t h e  
s t ruc tu re  urd funct ion of those e n t i t i e s  within the  c e l l  which a re  t h e  pnysical  
bas i s  of inheri tance - t h e  chroaosmes and t h e  genes which they contain. Since all 
genet ic  var ia t ion ,  and consequently a l l  orgbnic genes and chromcsomes, t h e  study of 
mutation i s  ir cen t r a l  problem of genet ics .  
covered f o r  inducing mutations w e  r td ik t ions .  Thus t h e  r aa i e t ion  f a c i l i t i e s  a t  
Clinton Laboratories o f f e r  an unique opsortunity f o r  invest igi i t ing mutd ion  problems. 
Due t o  t h e  remarkable uniforclitj- of genet ic  Frocesses i n  d l  types of C r & a n i S i n S ,  
information obtaified with f o r m  as wiaely divergent a s  r;lolds and izice i s  almost equally 
s ign i f i can t  i n  evaluat ing t h e  genet ic  e f f e c t s  of rad ia t ions  i n  men. 
from coffiparative radiztion-genetic s tud ies  with difl 'erent organisms a d  d i f f e r e n t  
rad ia t ions  may tnus be e q e c t e d  and a l s o  of some cf t h e  f a c t o r s  involved in t h e  in t e r -  
act ions of rad ia t ion  a d  i i v i n g  matter.  

The nost e f fec t ive  agents so fzr d i s -  

TLesults obtained 

There are severa l  FrGbleniS which w i l l  be coffiFleted during t h e  next twelve 
months : 

1) 

2) 

The e f f ec t  of gamna r ad ia t ion  and slow neutrons and the  r a t e  of d t o s i s .  

The e f f e c t s  of d i f f e ren t  types of r ,diaticn on mutation production in 
fungi  

A preliminirjr study on t h e  gene t ic  funct ion of &sorbed radioisotopes.  3 )  

11 - BIOC-TRY 

. Three general  c l a s ses  of problem w i l l  be  undertaken by t k i s  group: 

1) A study of t h e  metabolism of nucleic  x i d s  in normd ana i r r a d i a t e d  
tissues, and i n  v i t r o  experizents Gn t h e  e f f ec t s  cf r a i i a t i o n  on i s o l a t e d  . 
nucleic  bcizs. These experiments Ere desi,ned t o  inaic , te  possible  
mchanisms of r d h t i c n  in jury  t o  .enetic mater ia l  ln terms of d t e r e d  
physical-cteziciL proper t ies  of nucleoproteins a d  nucleic  acids.  
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2)  

3)  

4) 

I n  

Because o f - t h e  s t r i k i n g  s e n s i t i v i t y  of bone marrow ana testis  t o  
racliation injury,  t h e  Ll terea metsbolic s t a t e s  inciucea by such injury 
w i l l  be s tud ied .  Transminat ion re;ctions &re ;rob;ibij: key ; r .ecn idsrs  
of protein ffiettibolism and invclve a coenzyme, pyriuoxine, -;,hich exhib i t s  
a marked s e n s i t i v i t y  t o  sorrie forms f r a i i k t i o n .  
transamination w i l l  be  the f irst  system studied, b u t  other  systems, par- 
t i c u l a l y  those involved i n  ; ss iz i la tor j  functions, Will be investighted. 
These t i s s u e s  w i l l  i l s o  be included i n  t h e  nucleic zcid s t u d i e s .  

For these reirsons, 

We intend t o  continue e a r l i e r  s tud ies  on enzyme systems involved i n  
h t r a c e i l u l h r  protein rcttsbolism, i . e .  aehyuropsptides d a  Fegtiqes with 
a n  &de lim&ge ;dj,cent t o  tile Faptiae bona. 
extraoril inhrj  a c t i v i t y  a d  suggest t h a t  t h e  cl&sses  of coqouiids in- 
volved &re of fundd'ental  Lrportance i n  Frotein metabolisa. 

A study i s  being =de of the raedknisrn of the  t o x i c i t y  of ber j l l ium t o  
mamidian o r g d s m  through isGtGpic techniques. 

These sj-stems exnib i t  

a l l  this work, a d v a t a g e  w i l l  be t&en of r i~aioisotopes arid s t z b l e  
isotopes. 

I11 - , W I C - E I C C W S T P , Y  

The proposed proErm of the ?bdio-Eioche&str; group i s  t o  study t h e  . 
preparation'  of rkiiio-6ctive scurces requiring new techniquss, t o  inves t iga te  t h e  
chemistry of new problems s t e d n g  from t h e  biologics1 a! plicc=tion of rhdio  isotopes,  
and t o  develop precise  and accurste methods of .  ixxlysis .  

, X semi-hot laborbtory (10 mc l e v e l )  w i l l  be es tabl ished in which the de- 
contamination of vLrious surfzces a d  equipnent a d  the  preparction of pure b e t a  
sources f o r  t h e  i r r sd iLt ion  of individual  orgarls m2 mbiials xi11 be studied. 
, The chemistry of t e r y i i i m  w i l l  b e  invest igated with p a r t i c u l a  reference 

Xethods f o r  t h e  quLntitEtive sepz.&ion and e s t i u t i o n  of nucleic .&ids 

. t o  i t s  possibie t o x i c i t y .  

. and t h e i r  coqonents  w i l l  t e  cievelqed. 
containing and external ly  i r r s d k t e d  nucleic acids. 

TPAs will involve t h e  use of native,  F32 
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IV - FhYSIOLCGY AND FH.-iIUCGLCGY 

This section, which i s  criented toward work of c l i n i c c l  i n t e r e s t ,  i s  
espec ia l ly  concerned with e x p e r h e n t d  radihticjn sickness. 
deaonstrated here t h s t  t h e  l i f e  of .n i r r a d i a t e d  ra t  c ~ l l  be saved by p a a b i o s i s ,  
ana an intensive inves t iga t icn  cf this phenomenon i s  &bout t o  b e g h .  
re lk t ing  t o  the  cancer Lrcblem ( r d i a t i o n  LS a cause and as k cure; t h e  e f f e c t  cf 
c e l l  d iv is ion  on r s c i k t i o n  s e n s i t i v i t y )  w i l l  begin l z t e r .  The sec t lcn  a l s o  plbns 
t o  hold i t s  services  rer;d;, f c r  cci1Lbor;tive e f f o r t s .  
be planned with t h e  rramialia genetics group, bnd with rxiiochemistry (invention 
of techniques f o r  t h e  zppl icot ion of local ized sources of rad ia t ion  to t h l :  in- 
t e r n a l  organs). 

It has been 

Cther s t w i e s  

I n  par t icu lar ,  work w i l l  

The secti.cn c m  d s o  serve f o r  c l i n i c a l  l i a i s o n .  

V - A N I L L  F..U 

The wbrk here concerns t h e  prepLrction and maintaining of animals f o r  
t h e  e n t i r e  Biology Division. 
the  Eouse Genetics group. 

This group w i l l  work i n  c lose cooperation with 

V I  - icTCRGBIGLCGY 

The following progrms are under inves t igs t icn  a t  t h e  present time: 

1) The use of radio-zctive crrbon i n  t h e  stuuy of synthet ic  s c t i v i t y  
of propionic aciO b;c$eria. 
t o  get more d e f i n i t e  i n f o r u t i o n  on t h e  q n t h e t i c  x t i v i t y  of 
l i v i n g  orgdsms.  
;i;ech&sms with ,ihich rad ia t ion  i n t e r f e r e s .  

This study i s  plar ied i n  an attempt 

T h i s  w i l l  lehd t o  sn inves t ig&t ion  of Fossi’oie 

2) The production cf m t a t i c n s  i n  bac ter ia  and bacteriophige. 

3) 

4) 

The e f f e c t s  of rcd ia t icn  on Fhotosynttesis, resp i rz t icn ,  etc.  

The developnient of il new zssay i i - e t h a  f o r  t h e  ae tec t ion  of sthble 
isotopes.  

I021022 
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VI1 7 G d X ' l C S  

It i s  Flamed t c  s e t  us a s m a l l  e z n e t i c s  group v-orking Gn drosoFhila. 
This organism is very well su i ted  f c r  cer t - in  t,pes GI r;diation s t u y ,  e s p e c i d l y  
since it w i l l  S U F F ~ ~  chrcc:oscnles 02 ;i s i z e  vrnich can be retidily observea urider tne 
microscope. 
t o  chrcmosortles urlder the  e f l ' ec t s  of r6uiot ion.  

It i s  here t h & t  i t  w i i l  be pcissible t o  observe a i r e c t l y  w h a t  happens 

VI11 - BlCF'HYSICS GXUF 

I n  ccnnection dtf= our s tud ies  on the e f f e c t s  of rLciation, it i s  riecessLry 
t o  s e t  up a s a d 1  grouil of FhJSiCiStS  v:hose m i n  i n t e r e s t  l i e s  i n  devisink s p e c i d  
devices f o r  masuring rad ia t ion  ana t o  help u s  z i t h  t h e  FhYSiCd i n t e q r e t a t i o n  of 
rad ia t ion  e f fec t  s . 
UI  - U U T t J I Y  

It' is  absc lu t e iy  e s s e n t i d  t o  t h e  proper funct icning of t h e  Biology 
Givision t o  s e t  up a f d r i y  c o q l e t e  l ib rary .  
this. 

Le are  j u s t  i n  tre proceas of dcing 

Since t h e  Biolcgy Livis ion will be 1oc;Lted hcut  eight  d l e s  from X-10 ar-8, 
c e r t a i n  administrative fw-c t iom will hsve t o  be duplicated &t t h e  9207 Building. 

X I  - t:CUsE ca*;zT:cs 

It i s  pla;r,ea t o  set  u~ extensive long-term ( t e n  S e a s )  mcuse genet ics  
experiment. The purgose of tkis experiment i s  t o  deterrAne the  inherent cnmkes 

t o 2 1 0 2 3  
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which ion iz ing  r a d h t i o n  k i i l  proauce on namalisn t i s sues .  
t i o n  i s  being conducted bj t h e  ,tonic Casualty Coirmittee under the a s p i c e s  cf t h e  
Atomic Energy C o d s s i c n  t o  determine the  long-term gene t i ca l  e f f e c t s  of t h e  L t o d c  
bomb explosions on man. It m y  take tv,o hundred jess t o  get  d e f i n i t e  i n f o r a t i o n  
on man. 
information on a a n c d . ~  'an tissues i n  a five-to-ten-year period. Such an experiment 
has been recommnded by t h e  .,tonic Casualty Committee. 
of s e t t i n g  it up4 

in  extensive inves t i s&-  

It may be poss ib le  by properly planned experiments on mice t o  ge t  t h i s  

Le trre now i n  the process 

XI1 - E I G - O I i G d I C  C1;JSTRY 

It ,is planned t o  take over the  o r g m i c  chelriistry group fromL the Chelriistry 
Division and bui ld  it up i n  o u r  lkbor&tory I n  the  9207 Building. 
this organic cheraistry sec t ion  w i l l  be t o  study the  mechanism cjf orEmic rebctions,  

t he  synthesis  of labelled organic coqounds, t o  make them ava i l ab le  not only  f o r  
the Biology Division, but  dlso f o r  d i s t r ibu t ion  on the  Atomic Energy Commission 
i so tope  program. 
of t hese  labelled coqounas. 

Tne funct ion of 

It i s  p l amed  t o   SO s e t  up a small p i l o t  p lan t  f o r  t he  Froduction 

1 0 2 1 0 2 4  
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