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To: Ik. Shields Warren, Interim Director, Division of B i o l w  and Yedlcina, 
Atoudc Energy Codss ion ,  Washingtan, D. C. 

&om Alexander Hollaender, Biology Mvision, Clinton National Laborrtw, 
Qk Bid@, TBWelLleOo 

Attached i u  the program of the Biologp Division far 194849. The ppogram fw 
each group i 8  written ~p by the lndividual group lea& Siter discusdon rith 
18. I tun subnitting these in tb present f o r m  because I feel that each group 
leader should haye aa opportunity to psesant hi8 om caro. Although the 4 a i c  
g o d  of this laboratory I s  the  undsrstandizrg of the  laechanisn Oi radi.tlon 
effectr, including the intelligent use of r a d i o i r o t o p s ,  we f e e l  that 
individual investigator should have considerable fieedon as to how ho approaches 
the problem. It is the responclibiuty of the director to coardbato the entiro 
program. 
siderably ahead, other8 V i s u d i d n g  oaly problem t o  be attacked in the Fpmsdiata 
future. 

It vill be noticed that some of the  & r a p  leaderr have planned con- 

I should U e  t o  point out fhat the prevailing upset conditions a t  Clinton 
Nationdl Labaratory are ref lected in these plana. I n  8pite of the fact that 
the  Biology Mvision has considerable independence h the ret-up of thir 
Laboratory, the Division wlU nevertheless r e f l e c t  the  s ta tu8 of the program 
of t he  e n t i r e  Clintan National Laboratory, Should it be possible t o  hate rtrong 
physics and chemistry division3 here, the a t t r a c t i o n  and holding of outstanding 
b io logis t8  would be easier. We sincare3J hope that it rill be possible t o  put 
Clinton Laboratories an an even keel in the near futuro. I n  any c u e  TQ s h a l l  
not reaken 5n our endeavm t o  make this a strong Biologp Division, 

poriqcta IR the Rocess of B einizSet -Fm. 

There are two projects w h i c h  have not received complete approval a8 pt. 1) 
The Mouse Genetic8 Experiment, and 2) The Biorgaaic Project. 18 have had con- 
versationr with D r .  H, J. Muller and &. S e w d l  EIright in regard to the Youso 
Genetics Experiment. l e  a l s o  had an opportuaitr t o  dirctus thir prograh dth 
Dr. Donald Charlor of the Rochester Roject.  We rtrongly feel that it would 
be worth while t o  go ahead on this project. 
apprmal be given for this project a8 soon a8 possible. The other project, 
a t i l l  under discus~ioa, 18 the prog~am h Biarganfc Chemistry, This pograa 
is being discussed in great d e w  in the attached outline. I t  is absolutely 
e s sen t i a l  fa tu to haye a number of organic chemlst8 in our division if our 
isotope work I s  t o  progress. The unsettled conditions of Clinton hboretories 
have made it difficult t o  proceed as originally outUned. We a r e  now mbmitting 
a very much modified program and f e e l  that we should like t o  proceed mwe slow4 

be approved in i t s  present modest far. and the actual arrangements be l e f t  t o  
the Director of Clinton Labarat0ries. 

We respectful4 request that 

in the Up of the project, We would Ilke t o  8 W e 8 t  that t h i s  F0j-t 



2 

R Om- 

since the Committee met here, we have endeavored t o  loemla te  a Bare definito 
trdnhg program in canect ion with our laboratory and have planned aloag fbe 
following l iner t  

1. Jlwwss eminrub Up to the present time these rominarr, which wet 
on Thursday &ornoons at  3130, have been given by our dir idon .dQbdfi 
who speak on their respective f ie lda.  B e g w  r i th the second TU& 
in February, ten t o  twelve aednars  on bario pbgsical phenomena in 
connection w i t h  the o f f t c t r  of radiation on l iving matter rill be given 

eeminarr is attached, 
P~RWS of the pbyalcr and chemistry diviaioB8. A Ust of there 

5. J’hssir Re8eara. We are ncw compbting arrsngnents in cooperation with the 
OBk Ridge Snsti tute for a jmgram of training for men who have costpleted 
their class rmk to continue work 00 their the808 in our labmatmy. 

6. Qdc Ridne Ins t i t u t e  Radiochemistw Pronam, He are cooperating with 
the Oak Ridge Ins t i tu te  i n  the i r  training progranr in radiochemistry next 
-r. 

7. Southeastern Universities Roaram, He are attempting t o  help tbe 
Southeastern Universities in Betting Up stronger biolagy departments. Our 
work a t  the University of Tennessee has been quite succe~sfbl. He hope t o  
lDake ddbr approaches with Vamhrbilt  and Emary Universities. 

10 
in need of adding two m three with In te res t  in basic research. I t  is 
difficult t o  a t tsact  euch men because of t h e  modest mediad f ac i l i t i e s  a t  

Yediodl M q  We have very few medical mn in our group and are urgent4 



Vr. Shields lllhrnn 3 

Q k  Ridge, 
fFom medicel schools, we w o u l d  earnestly s o l i c i t  your coopemtion a d  
the cooperation of the medical men on the Advisory Board in attaining 

Should it be possible t o  a t t r a c t  men on leave of absence 

t h i s  eade 

2. Phr s i c i s t r ,  There are  nor only few physicis ts  an our staff. The 
weakening of the  physics a d  chemistry department8 through tsIe reor@- 
ra t ion of Clinton llational Laboratorp d e s  this 
WB hope very much that it rill be possible t o  hold a number of the a u t  
standing phy6iCistS and chemists of Clinton National hboratorjr. It rill 
be most important that we have close cooperation with these men and that 
the  physioists and ahemiste who r e d n  a t  Clinton National Laboratory 
ge t  more thoroughly acqudnted with the problems i n  the Biology Division, 
Ile have made arrangements t o  bring t h i s  about. 

urgent problem, 

3, Biormnlc Chemistm Groq. 
set  up I biorganic chemistry group, I n  the event  that  this requo& I 8  not 
approved, we ahould like t o  add a numbr of organic cheaista t o  th is  MvirrIon, 
In any case, t h i s  has now become a very d i f f i c u l t ,  althcclgh urgent, task and 
I am not yet  certain as t o  our manner of proceeding in regard t o  it, 

k a r e  8 u M t t i n g  a request for permission t0 

Si- of Dirision, 

l(re have a t  present 26 PhD.'u or I, Do's, 16 Masters, and 15 8echelor8 in our 
Division, 
professional people t o  about 80, 
on t h e s i s  and fellowship work), However, we are not certain mhether this dll 
be necessary, In any case, we would l l ke  approval so that  If the opportunity comes, 
re would not be handicapped i n  proceeding the development of the work of OUT 
Divlsi  on, 

R would l ike during the coming year t o  incream this group of 
(the attached table Includes people coming here 

Budnet. 

1Fe spent during the last pear $154,000 on ealariee; $160,000 for equipping t h i o  
laboratory; a d  $90,000 for permanent type of equipment; our present budget calls 
for $400,000 In salaries f o r  next year; $150,000 fo r  temporary equipment, and 
$1OO,OOO for permanent equipment. 
budget of about $6OO,OOO t o  $700,000, 

It might be possible fo r  us t o  get along on a 

Buildinn Chanaer. 

Changes in our secod  floor of the four-atory building are now in progre08. Is 
have requested certain cbanges on the third loor of the four-atory building so 
that we could use this area for high level Cfb uork. T U 8  is closely tied up with 
the organic chemistry group, 

Ile have not received approval as yet  for a l te r ing  the first floor of Building 9210 
for the You80 Genetics Group, Thin a l te ra t ion  rould cost around $1OO,OOO, and would 
make space available for thi8 group a t  P-12. 
this experiment on a much smaller scale and then l a t e r  t o  continue on the Full- 
planned program, much money would be wasted i n  making change3 fo r  two programs 
inatead of one. 

If I t  should be decided t o  proceed on 

CC: C, 1. Rclcker 
J. C, Franklin, bEc, 



S E H I l P A R S  

pehruary 12 - 5. DeBsnsdettl - aInteraction between Radlrnt Energy and Yatter" 

19 - S, Debnedetti - MInteraction between Radiant Energy and latter' 

26 - S. DeBeDedetti - %osmic Radiation* 

m h  4 A. Y, Weinberg - @The Chain Reactor as an txperilaental Tool@ 

U - A. Y. Ueinberg - @Elements of butron PhpslcrR 

18 .. A, 0, Allen - @Effects of Ionirlng Radiation on LIquidzP 

25 - A. 0, Allen "Effect8 of Ionising Radiation on Liquidan 

April 1 - Sidney Siege1 - "'Effects of Ionizing Radiation on Solidrm 

8 - A. S. Householder - Wophysicr of Cell Division" 

15 - C. G, Shull - nNeutron DifYraction@ 
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CYTOCEIZTICS - N. H. Giles, Jr., (Group Leader), A. D. Conger, H. 2. Teas 
Dorotw L. Ciles, AM E. Flynn, Josemne S. Gvwer, 

A, The proposed research progran in cytogenetics f o r  this group may be 
divided in to  tm complmentary, though d i s t i n c t  subdivisions. 
first subdidsion d e a l s  with cflological studies of induced chromsomal 
resrrangenents i n  'badescantia, 
genetic and biochenical studies of induced mutaticns in Neurospora. 

Ihe  

The second is ccncerned principaUy with 

I. cut olofiical Studies of Radiation-Indw ed Qlromsomal Rearranpeaents 
in Tradescantia. %is promam is to be carried on in cooperation 
with Dr .  Alan Conger. 

1, Comparative studies of t h e  e f fec ts  of f a s t  and slow neutron8 
obtalned fram uraniu~ fission. Ihe Investigation ha8 two priOcipd 
aims: (a) t o  make possible cnclprisonr with previous studfes on the  
effects of fas t  neutrons obtained in cyclotmn axperiments; (b) t o  
help elucidate the re la t ive  biologica) importance of the  tnrdaU8 
nuclear capture reactions taldng place i n  ce l l s  irradiated n i th  dm 
neut rms 

2, Studies of the e f fec ts  of various radioisotopes, especially 
those which can be absorbed by t h e  plant,  in inducing rearrangements. 
These experiments a re  to be carried on in coopemtion with Dr. Bolomep. 

3. Investigations of t h e  e f fec ts  of various physical and chedca l  
treatments combined with radiations in m o d i f g ; n g  the frequency of 
chronw,somal rearrangements. Conbinational treatments contemplated 
a t  the present time include supersonic vibrations, anaerobiosis, 
infra-red, and nitrcgernrustard. 

4. 
termine the range and i o n h a t i o n  efficiency of the resulting fag- 
cent pairs in producing rearrangements. 

An a t t w t  to  obtain uranium f i s s i o n  w i t h i n  ce l l s  and to de= 

11. Genetic and Biochemical Studies of Radiation-Induced bfutations in 
Neurospora. 'Ihis pmgram is t o  be carried cn in  cooperation with 
Dr. Howard Teas. 

1, Studies of certain selected genetic loci (concerned with bi+ 
synthetic mechanisms) for mutation frcm normal to mutant and reverse. 
If suitable techniques CM be developed, 8 9  s e a .  probable, it 
should be possible t o  obtain data on t h e  kinetics of mutation f o r  
specific genetic loci, u t i l l r i n g  a var ie ty  of radiations. 

2. An analysis of spontaneous and induced resistance t o  several 
antlmetaboUtes, includine drugs, ant ibiot ics ,  and other substances 
of medical importance. 



3. 
or by separate radiation treatclents, of b i o c h d c a l  mtants for 
a study of animcwcid biosynthesis, 
of radioactive or heavy isotopes i s  contemplated. 

The accumulation, in connection with the  above experiments 

For such studies, the use 
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Masters 

2 
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mmICS, Cont. - R. P. Kimball, (Group Leader), Nenita Cttither, 

B. 

Mary K. King, Margaret E, Griess. 

 his group plans t o  investigate four diffemnt a t ~ p w t s  of the effects 
of radiations upon the c i l b t e  p r o t o m  Paramecium aurella. These are: 

I. 

11, 

111, 

Ihe production of lethal mutation8 in t h e  micronuclei by ionizing 
radiations, 

1, This investbat ion is already i n  progress. It was orlglrally 
des ign4  t o  critically test preUdnam.lnary results with X-rays &ich 
appeared t o  show that l e tha l  mutations were not pmduced independently 
in the  tm micronuclei lrhich are present in this species, but lather 
e i ther  appeared In both or neither. 
rap have not confirmed the X-ray investigation, but b t e a d ,  are 
interpretable on the assumption t h a t  lethal mutation8 are produced 
Indepead8ntl.y In the  -0 zdcronudei. To complete t h i s  k e s t l -  
gation, it is planned to test appmpriata breeding t@&que8 
uhether the lethal changes that have been datected are in fact  
mutation8 of the micronuclei and to repeat the  experiments rr i th  
X-rays to make are that there  i s  no essent ia l  difference in t h e  
effects  of the  two kinds of radiation, This part  of t h e  research 
should be completed x i th in  about two months. 

Results of apcperinent8 with beta 

'&e inactivation of self-reproducir,~ c3rtOplasnic factors by ultra- 
violet  and ionieing radiatdona. 

1, 
Faranecium, this organism is uniquely favorable f o r  study of the 
ra te  of cytoplasm i n  inheritance. 
to devote the  mjor part of the program t o  b e s t i g a t i o n a  of the effects 
of radiation upon cytoplasnic inheritance. 
born and h h  stadenta, the exisknce of a number of self-reproducing 
cpt0-c factors is now m ~ 8  or  less firmly established, Of these 
the most thoroughly investigated and best controlled for experiarental 
purposes is the substance called k a p p  which determines the production 
by the animals of a substance which is lethal to other s t ra ins  of t h e  
dpecies. It i s  planned t o  investigate f i r s t  of al l ,  t he  h a t i v a t i o n  
of kappa by ultraviolet  l i g h t  of di f fe ren t  wave lengths, It is also 
proposed t0 st* the  inactivation of kappa by i o d % b g  radiations h 
respect t o  dosage, in tendty ,  etc, &ch investigations should yield 
valuable hfonaation concemhg the  nature of kappa and should provide 
further insight Into the mechanlsns of the effects of radiation upon 
the cell. 

While the  induction of nuclear mutations can be studied in 

For t h i s  reason, it Is proposed 

(Through the  m& of Some- 

The production of mutations of cytoplasnic factors by ultraviolet  and 
ionizing radiation, 

' he  8am general approach rrlU be used t o  study mutations of k a p p ,  
Spntaneow mutations have occurred uhich result in a change in the 
kind of k i l l i n g  action of t h e  kappa containing strain. Ihe mutant 
forms of kappa appear t o  be self-perpetuating despite the fact that 



Iv, 

no gene mutations a r e  Involved, 
mutations by u l t r av io l e t  and by ioniting radiations. 

Attempts rill be made t o  induce 

With m t e r l d  m u  available, it i r  possible t o  carry out the rtudies 
w i t h  several di f fe ren t  kind8 of h p p a  In several different  genic 
baCkgllound8. 
comparative study dU p v i d e  a h d e r  basic f o r  generallzatlon and 
m y  suggest relationship8 which muld not appear in a more limited 
study . 

1% i8 proposed to do this i n  the bellof t h a t  ruch a 

If Ume permit8,an extension of t h b  type of investigation to  other 
cytoplasmic factor8 rill be made, Bwever, it sew bet te r  t o  study 
one w p h m d c  factor thoroughly bedore attempting an extension t o  
OtbBFS. 

The effects of  radiation upon the  division of various ccwo m t a  of 
the ce l l ,  

%is me of investigation i s  t o  be looked upon as 8dmidial.y but 
necessaq for the proper pbnning and interpretation of cprperinenta 
along the other three Ilnes, Fbwever, for proper planning and hbr- 
pretation of the mrk, especiaQ that on cytoplaaric factors, i t  i r  
necesaary t o  know what effects the radiations that a r e  being wed have 
upon c e l l  division. It is necessary t o  h r  whether t&ey ck2a;l did- 
@ion, whether they interfere uith t h e  division of the mlcmmleus, 
and whether they a f f e c t  t h e  divlrrlon of the micronuelw. 'Iberefore, 
it is proposed to carry o u t  tbe investigation8 of these matters 
with each of tbe radiatiorw which are used. 
favorable material for the sttQ of  division since it is readily 
possible t o  follow Indiddual ce l l s  throughout t h e  division cycle. 
&reover, it has an unique nuclear dimrphism 80 t h a t  effect8 upon 
different k h d s  of nuclei  within a commn cytoplasm are e a s 4  tnresti- 
gated. 
infornation which is not only of value in interpreting other investiga- 
tions on Paramecium, but a l so  of general interest  as -11. 

Paramecium 1 8  ratber 

For these reasons, it is hoped tha t  these studies nay field 
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mTtGlNETXCS, Coat, - J, Gordon Carbon, (Croup M e r ) ,  kry Lo Snyder, 
Rachel t l cks te r ,  Mary E. Gaulden. 

C. Effects of Radiations on Rate of Mitosis 

Studies have been ih progress f o r  301110 month8 on the relative effectitre- 
ness of different dosags rates of gama radiation from activated rsDtslum 
.in retarding c d l  division. One pbase of thi8 rOrk has been completed, 
namely, the  determination of t he  re la t ive  effectiveness of 2 r/min aad 
3 r/min dosage ra tes  in doses of 8, 32, 64, I.28, and 256 r. It is planned 
t o  continue these'studies, using intendtius of 0.25 r sad as much lower as 
intensities can be measured, with a vlerr t o  determining t h a t  intonsitjr a t  
which recovery keeps pace with effect. For such mrk ue hope t o  continua 
us- gamnrr radiation, though we may find it necessary o r  desirable t~ 
&and t h i s  work t o  gamma rays from other sources, a d  event-, t o  other 
kinds of r a d ~ t i o n s .  Ip a proper technique can be dudoped  ue Wad to 
w e  alpha and beta particlea for swh ettxiier, 

Work l a  bedng initiated I~DII to determine the elf t u  ai treating Uviag 

t r a t ions  f o r  different intervals of time. We wish t o  determine the doses 
of these radistiona tha t  produce effect8 comparable to those resulting 
fram photoelectrons and Compton recoil electrons ~rt.oducd within t h e  c e l l  
and t o  determine the relative effectiveness of different dosage rates. 

c e l b  with beta radiation by immersing them in P sll St di f femnt  concan- 

The biological material thet we lave been using and s h d l  oontinue to wse 
is t he  neuroblast of the grasshopper embw growl% i n  a r t i f i c i a l  culture 
medium. In such U m  preparations, we can observe directly the affects  
on c e l l  structure and cell  division that fo&u t h e  radiation treatment. 
It has been under consideration f o r  sone time t o  t r y  to work out a culture 
method f o r  ce l l s  of the  cornea of  the ra t ,  90 that t h e  resulta.obtained 
wi th  t h e  invertbrate material a u l d  be coap~red  ulth those from mnnaanlisn 
cells. 
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D. Effects of Radiation on Yicrwxganism.  

I. 
on mutation production in fun& It a2peared a t  first as if radio- 
active phoaphorus in solution I s  more effective l h n  if the beta 
radiation i 8  glven fma an outside soume. W h e r  investigations 
ahowed tha t  the fungous spores concentrate the radi*phosphorus. 
We i v e  now In the  process of anal- whether t he  radlo-phosphom 
In these spores can account fo r  the  relatively high mutation rate 
prod~~ced by the  radiation f 

Considerable work has been &ne on the effect8 af P9 I n  wlution 

he  absorbed nrdio-phosphorus. Simihr 
e q m r h e n t s  are  p h e d  

These experiments require the coopemtion of t h e  radio-biachemistrg 
department and our cytogenetic group. T h i s  mFk iS also being co- 
ordintrted with effects  of radiO-phosphorus on chromoscme break8 In 
h . a d O S C m t h .  (&e U e 8 )  

11. we are d a o  sett ing up a number of new b o b  in connection d t h  
different  aspect8 of radiation work. We are i n  the process of aetting 
up an ultra-violet monochramator, different  t3rpes of infra-red equip- 
ment, an ultra-violet microscope, Btc. 

111. It is the main duty of this p u p  t o  coordhate the  mrk between the 
different groups, especially the cytogenetic and the  radl*biochdstry 

it is my res-ooruibility to bring these groups together and d i rec t  the 
work towards the =in goal, Le., t o  an understanding of t h e  effect8 of 
radiation i n  l iv ing cells and possibly means of counteracting radiation 
effects. 

groups. since mlly Of O W  people work the highly SpCialiZed fields, 
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CyTOGZNYI!ICS, Cont, - C. E.Stapleton (Croup Leader) a Frances bagford. 

E. Effects of .Radiation on S l h  Molds. 

I. Comparative effect of ionizing radiations on l&xcmycetes - the l i f e  
cy& of Physanw polycephalum is ruch t h a t  one can investigate 
the sensi t ivi ty  OS 4 distinct stages in i t s  developexit; the 
sclerotial or dried stage, in which t he  organism is qyite resistant 
t o  most physical agents; 
which the indivLdual gametes can be borpba rded; and the p a d a l  
stage, wherein the -ba have joined together t o  oomprise a 
d e d  multinuclear mars of protoplaam. 

the ==-P in the spore stage; 

1. A l l  the stages mi@ be tes ted f o r  sensi t ivi ty  to the various 
radiations available hem; beta rap, gamma fast md a l a  
natrons. 

2. 
there rriLl be survivors of mst exposures. 

'he mutation rate can be investigated a t  the m e  time since 

lh ir  ahodd be investi&tted fram the f o b -  vierrrpoinh: 

(a) lbrphological - gross or  microscopic structure alterations. 

(b) ~ p i r o l o g i c d  - edfects on &reaming, respiration and a b i u t y  
b reproduce. 

3. An interesting phenomenon, that of the necessity of l e h t  fo r  
these pigmented foms to afruitw should be looked into, perhapa 
using shortwave length radiations as the source of energy. 
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1 1 
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~CR3BIOuX;T - '27, A, Arnold (Group Leader), A, S, Holt, Anna C. Newton, 

F. Ihe pmgram for this Section is concerned with the study of affects of 
radiation on c a l l  functions such bs photosynthesis, respiration, 
fenentation and cel l  division, 

I h e  f i r s t  expeFimsatr planned in this f ie ld  are as follows: 

I, Deternine the wavelength dependence of fl-V inhibition of photo- 
synthesb snd compare with that for c d l  division. 

II. Dotelmine whether the inhibition of photosynthesis is an "all or none" 
effect for each c d  or whether there is sane such 8mrU unit w i t h i n  
the c d l  that is made Inactive. 

III. &ply &V b part8 of single ce lb  to me %f lli) can l o c a & ~  the 
effects on the &bmplasts or the nucleus. 

IV. study the effect of radiatiorm on the  h$drogm bacterfa. 

Personnel 

PhD. 

2 

2 

1 

1 



G, Pro~ram fo r  fsoto2ic Tracer Studies on I n t e m e a a r q  MetaboUsm, Although 
t h e  present knowledge of a few catabolic szstens is fairly cmplete  
(notably carbohydrate breakdam in muscle and b alcohoUc fernentation), 
a t  the  present time there is very l i t t l e  real understandbz of t h e  reactions 
i n  living matter concerned w i t h  smthes i s  of c e l l d a r  constituents, 
our main purpose t o  d e  a study of some of these Latter reactions, and 
eapecially as an adjunct t o  other types of investigations carried on in 
t h i s  B o l o =  Division (e,ge, radiation e f fec ts  on genes, chraProsanea, and 
cell division). 

It i s  

These latter studies w l l l  eventua3ly resolve into speclfic effect8 uf 
various types of xadiation on cer ta in  *enzyme qmteinsm imrolved in cell 
divlsion and gxwth, and in genic con tml  of these prpcessea. It l u  
planned that our atudies will complement those of the BiochemiStq Seetion 
(on peptides, protein sgnthesiu, mucleic acids, and nucleoproteins), and 
t h a t  together these studies w i l l  verjr materially play a part in the eventual 
solution of problems in  radiation biology. 

I, 

11, 

I11 0 

Mechanism of Mosynthesis of Propionate from Pmvate. 

This is a -arbon system, and is an e-ple of a "type reaction" 
r i d e  spread am% plants and animals. l h i s  reaction is thought t o  be 
an important Unk between carbohydrate and fa t  aetaboliazn, but as yet 
no intermediates have been found and no tenable mechanism has been 
postulated. Ke are  us% microbial enzpe  system t o  carq out this 
reaction, since here the reaction goes a t  reasonably high concentration. 

H o r n t h e s i s  of Acetste ( i n  the  pmpionic acid fermntation) , 

In the few cases nor  known concerning the  formation of acetate from 
pyravate, acetyl phosphate has been found la be the  intermediate. 
So far,  a l l  atterqts to demmstrate acetyl  phosphate i n  the pmsent 
reaction w i t h  the p m ~ i o n i c  acid bacteria have been unsuccessful (Lip 
 ma^, personal cormunication - not published). 

Because of the inportance tha t  acetyl  phosphate has  assuned as one 
of the key intermediates i n  synthetic reactions, it i s  highly de= 
d r a b l e  to demonstrate whether there  is another, a8 yet  unknown, 
reaction leading to  the formation of acetate. 
tha t  t h e  proper conditions have not yet been attained t o  demonstrate 
acetyl phosphate in t h i s  fernentation. 
t o  study t h i s  reaction, as it probably leads d i rec t ly  into Section In. 

It is still possible 

In  e i ther  case it is  imprtant  

Biosynthesis of Succinic Acid. 

mere a r e  a t  least two possibiilities for  t h i s  synthesis: (1) the 
coupl- of CO2 with a three-carbon intermediate, w i t h  subsequent 
reduction, and (2) the coupling of two twe-carbon pieces (acetate, 
acetyl phosphate?). One o r  both of these  mechanisms may fmction, 
2nd the tm-carbon labile intermediate discassed in Section II: is pmbably 
closely connected. 



N. 

The f o m t i o n  of s x c i n a t e  a l s o  occurs in animal t i s sues  (l iver,  
brain, kidney, e t c . ) .  ?he rzsult4ing fou-nd six-carbon system 
have assumed large 13ywtance as ca*Yalytic system i n  the pathways 
of both catabollsa zr.5 arubolisr ,  and thus leads a s  a logical intm- 
duction t o  Section 17. 

Cellular Synthes Is. 

& making use o f  s?ecific microorganisms which synthesize appreciable 
quantities of certain storage materials, it has already been in- 
dicated that  one can learn a great  dea l  concerning the mechanism 
of these sjmtheses. 
of assimilation, both fermentative and oxidative, 

It is soposed t o  make a study of several %ypes 

Personnel 

Present Stxtus 

Frowsed Status 

PhD. 

3 

4 

!das%ers 

1 

2 

Bachelors 

1 

3 



XK.W3ICLCGY, Cont. - E, Po Anderscn (Group Lezder), IiJ. L, k r s e ,  
Ruth Weilecm. 

I!. Iladkticn Studies on Bacteria 2 ~ . d  BBcteriophaEe, 

It i s  Flamed to carry out radiaficn studfes on two types of material, 
bacteria and bacterio,nhage, 
portion of t he  wcrk is  Escherichia coUI Strain Be A great deal of 
data has been accumulated f o r  this p r t i c d a r  strairi by numerous 
investigators and i t  i s  the sensitive host f o r  a w e l l  defir,ed group 
of bacteriophages, 
a r e  the group of seven members for  which t h e  B s t r a i n  of E, & is 
host, 
show them to have advantages, 

n?e bacterium t o  be used for a rajw 

The bzcteriophaEes t o  be used i n  the phage studies 

Other species of bacteria w i l l  be used *ere t h e i r  characteristics 

I. 

11 

A study of t h e  action of radiations on bacteria. 

1, 
killing bacteria under conditions as nearly possible similar, 
To the present, beta rays have been used exclusively. Other wes, 
gama rays, neutrons, a d  x-mys, will be investigated as soon aa 
f a c i U t i e s  are available and techniqyes are developed. It L 
planned to determine survival curves ard sensit ive volumes for t h e  
different radiations an3 canpare thecr i n  different  species of 
bacteria 

A comparison of the e f f i c i enchs  of d u f e r e n t  radiations in 

A study of bacter ia l  mutgtiors induced by radiation. 

1. 
such as colony pigentation, w d d  of fe r  a rapid means of detecting 
mutaticns ard measuriq mutaticn rates i n  a cmparison of the 
efficiency of different radiaticna in causira bacterial mutations. 
Such organisms as Serratia krcescer-s a r e  t o  be tested, 

Varfation in cellular and colony cha rac t e rb t i c s  - these cr i ter ia ,  

2. 

3. 

4. 

5.  

6. 

Biochemical mutations w i t h  respct t o  nutri t ional deficiencies. 

Euta t ions w i t h  resiect t c  bacteriophece resistance, 

Zhe use of bzcteriophage a s  a screening o r  selecting tcol offers 
the opportunity of quantitatively analyzirg an enormous population 
with great efficiency sirlce a l l  resistant ce l l s  can be isolated 
after rapid l y s i s  of the sensit ive o r  n o n e t a n t  cells. 

Comparison of mutation rates induced by different types of radiation, 

Investigation of a possible correlation between mutations t o  
bacteriophage resistance and mutations t o  growth factor deficiencies. 

MetaboUam studies on bacter ia l  mutants, 

1, WwLh rztea, 



6. Ccnt, 

2, Synthetic capacity of the mutants i n  addition t o  specific 
gmrth factor deficiencies, especially a s t u Q  of nitrcgen 
metabolism of mutants resis tant  to phage and deficient for 
growth factors. 

7. 

A study of t h e  action or radiations on bacteriopha~es. 

Although mutation rates  of plant  viruses have been shown t o  be in- 
creased by X-irradiation, a dudy of the action of radiations on 
bacterlophages has largely been restricted t o  an analysis of the in- 
activation of *age particlea by different types of radiations and 
t o  a determination of sensi t ive vohm?s. On t he  other hand Studlea 
on t h e  mutation af bacteriophages have been confined a h s t  errtirely 
t o  normally occurring spontaneous mtations,  'be latter studies 
have indicated that bacteriophage mutations occur mainly or cxclasively 
during the period i n  which t h e  par t ic les  am within suitable host cel ls ,  

A study of the e f fec ts  of ass-ted radi-ctive phosphorous. 

=I. 

Because it i s  expected that bacteriophages may be sirdlar In organiza- 
t ion  t o  genes it is  important t o  8tudy the genetic behavior of these 
"elementaw part ic les  and to deternine whether or not t he i r  rete of 
mutation my be increased by radiations. (The c r i t e r i a  t o  be used in 
detecting bacteriophage mutations are a l tan t lorm h: (I) host range, 

( 5 )  la tent  period, and ( 6 )  burst  size.) Such studies should yield a 
great deal of infomation on the mture of mukition, 

It is planned t o  undertake, a s  far as I s  possible, the following 
program: 

(2) PhqW type, (3) U S b  inhibition, (4) mtQdC 8pWifiCit7, 

1. 
of radiation for t he  group of seven phages for Escherichia & 

Determination of inactivation curves for the  various types 

8tMin B o  

2. 
cellular phages, 

A study of the possibi l l ty  of inducine mutations in extra- 

3. 
cellular phages * 

A study of t h e  possibility of inducing mutations ln Intra- 

4. 
i n  the presence of bac te r ia l  host c e l l  products. 

A study of the  poss ib i l i ty  of Inducing mutations in phages 

5. 

suitable radioactive metabolites, Le., 

A study of the poss ib i l i ty  of InducLng mutations i n  phges 
by infecting host cells that hzve in media ccntaining 
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STABLE ISOTOPES - W. G. Stone (Group Leader), T, A, h e .  

M c e r  technique has becone a very p e r m  tool in chds try  and biology, I, 
For auch of th is  work, radioactive isotopes a m  available and &randy 
convenient, For sane purposes, such as experiments With people, arrd for sane 
few elements, stable isotopes must be used. 

radioactive isotopes with c o n d e n t  half Uvw, but  do have naturally 
occurring stable isotopes whlch CM be separated wlth canparative ease. 

Conventional -8 spect0graPhs may be used for the f 0 - a  &able 
isotopes. Only the best  are adequate for determining 
particolarlp I n  biological mrk. 

prodwts. O& and a r m  in mass ow .063$, Rater i 8  very hard to 
get r id  of in any pract cal e@pment and in any biological mterid. )lass 
spectographs capable of readfly and accurateu d e t e w  percentage8 of 
$5 and 48 have seveml s ~ o u s  drawbacks. 

For these reasam, it is believed t o  be very hprtant t o  develop 8 
cheaper, simpler and more c o w d e n t  method and appsrattw for  quantitative 
determination of Isotopic cmtent,  "he approach which seem8 p r o s t  pmrdsbg 
at present, utilizes the  resonance of an ion in a uniform nagnetic field. 
Ibis involves frequencies near o r  below broadcast frequencieu where ccnventional 
radio equipment and techniques can be applied. It requires magnetic volumes 
so smn'll and electrode COnfiguFatiOM so simple tha t  With m~88 pmduetian of 
the "tube" it lalJ be cheap enough to be considered expendable wi th  each 
detemimtion.  

I h e  biologically important elements, nitrogen and oxygen do not have 

md 018 percantageu, 
in zumi by 0- ,895, 

ion pump o i l s  and maay biologhal 9 is 8 c olpIlloll decomposition 
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J. Radiation Sickness. 

I, 
therefore has the point of vier of experimental therapeutic8 and 
medicine, 
but  it is t o  be anphasieed that these are not mutually axclusive: 

This section is oriented toward mrk of cUdcd interest and 

The f i e l d s  of endeavor f a l l  under the following headings, 

1, EIw rimental Irradiation Sichess. 

inamah mbjected to  whole body irradiation, 
lhese studies are directed at the pathologic physiology of 

(a) meek on the  reported therageutic effect of parabb8I8, 

protect the exposed member, 
l,e,, that the 8hiddd P P - ~  Of & pair Of rat8 

(b) Studies w i l l  begin shortly on the effects of lm dosage 
upon t h e  bmunologic and e a d o c m  83Whn8, a d  thc htOP 
action between these, 

' 

skin tumors are readily produced by beta rays, We shall continue 
the  study of this convenient preparation by examining 

(a) '&e dose--sure area relationship, 

(b) me effect of physical fac tors  (temperaturs, circulation, etc,). 

II* &pe r h e W  lherapeutics - We are interested in dl methods of treat- 
ment; the effect  of m t i n  l a  now being gxamined, (on Dr. Warren's 
suggestion), 
upon bflamnatory processes in conjunction with the Studies Usted 
under 1, 

It is  a h 0  p l a ~ e d  to study the effect of irradiation 

During the course of the projected work we Wect t o  eauploy the usual 
methods of hematology, histopathology, pharmacobgy, P h p S i O l O g i C d  
c h d s t r y ,  serology, etC, 
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BIOCHXlSTRP - C. E. Carter (-up Leader), N. E. Cohn, Capt, N. S, Cooper, 
llarlan H, Kies, Ann R. Webster. 

This group w i l l  undertake three general classes of problems, A study 
of the metabolism of nucleic acids in 2 1 0 6  and I m d l a t e d  t l s w s  
and in vitm experiments u p n  isolated nucleic acida designed t o  
i n d i ~ t ~ a i b l e  mechanism8 of radiation i n j u q  to genetic material 
In terms of a l tered physico-chemical properties of nucleoprotein and 
mucleic acids. 

' h e  metabollsn of nucleic acids w i l l  be atudied by ecxpSriments corre- 
lating quantitative determination of t issue nucleic acid, sntiymtic 
ac t lo i ty  of qstasns responsible f o r  the degradation of n u c h i c  acid8 
(nuclsrrses, nuclootlbPses, etc.), and the  rate of turaoveir of the 
dunontal ~ O ~ t i t U ~ t l l  Oi d d c  wid8 M indicated by isotopic 

I, Investigation of Rlochemistry of Genetic Uechsniaps ,  

1. radiation hjUrp rmClOar 8 t n l C t U Z W 8  i 8  PmCi- 
plemented thmugh altered nucleic acid metabollnm, then it should 
be possible t o  delineate the  enzymstlc systems imtolved, and by 
mitable  analytical techniqUw t o  describe the biochemical mat8 
of the  hjuqr, 
rill be conducted in emjunction with Dr, Cohn, 

2. Desovibonucleic acid and nucleoprotein present 8t r ik iq  ph7sical 
characteristica: high a n d o u s  viscosity and assymetry, and high 
molecular weight, Several experinenta to date  upon irradiated mcleic 
acid suggest t h a t  a l terat ion in these physical properties induced by 
Fadiation may be responsible f o r  the ganetic effects of radiation 
bjury ,  It i s  important t o  determine *ether these effects nhich 
have been described in vitro can be tstabUshed for material isolated 
irradiated nuclei, and t o  what extent the experiments upon isolated 
nucleic acids r e f l ec t  changes in fundamental s t ructure  of the native 
mlccule, or  of Its aggregated s t a t e  i n  colloidal aqueous aalutlm. 

&perbents mploYing isotopic  radibphosphorow 

F 

To carry out  such experiments a s tdy will be made of the 

(a) KLectrophoretic properties .rill be studied to determiM 
whether radiation changes the net charge on the  molecule and 
In particular, whether the ability t o  combhe with protein 
as indicated by homogeneous migration in an e lec t r i c  field is 
altered. 

follaring pmperties as related t o  radiation exposure: 

(b) 
shape, and mlecd.ar weight. 

sedimentation and diffusion behavior t o  establish size, 

(c) viscosi ty  studies t o  e s t b t e  the size and assymetry of the 
lWl8Cule. 



II. 

111. 

Iv. 

(d) t i t ra t ion  studies to assess possibil i t ies of dissociation 
thmugh internucleotide phosphate linkages and through w o g e n  
bonding a t  the  a n h  groupe. 

It is proposed t o  canduct parallel expedments utll icing ultra- 
sonic vibration t o  degrade the nucleic acid by no-specific methods 
ani thus  serve aa some control on disaggregation effects. The 
physical chemical studies w i l l .  be carried ou t  i n  conjunction with 
Dr. volkin. 

Because of the striking sensi t ivi ty  of bone mrmw and testis t o  
radiation Wury, the al tered autabollc states  induced by auch ingurY 
w i l l  be studied. Tmmamination reactiam are probably key mechanism 
of protein mstabolistp aad involve a coemyme, pyridaxlne, which ex- 
h i b i b  a marked oonsit ivity to wae forms of radiatlom. For thew 
reaeona transadnation w i l l  be the first uyutem studied, but other 

be hveatigated. lhese tissues u3J.l CLw be included in the nuchic  
acid studies. 

8ySkllS, paX%icUhI'U tho80 h d V 6 d  h Bbli&hbV h u u : t i O l l S  U r n  

lhis group intends t o  amtinw earlier studies in en- systans in- 
vol~ed in i n t r acd lu la r  protein metaboUsm, i.e., dehpdropeptides and 
peptides with an am% Unkage adjacent t o  the peptide bond. These 
system -bit extraordinary act ivi ty  and suggest t h a t  the classes 
of conpunda involved are of fundaaental importance i n  protein metab- 
O U S &  

In anjunction with Dr. Bolorimy we have undertaken exgclriments de- 
signed t o  e sab l i sh  the degree of toxicity of berpllilnn t o  the 
manxnaUan organism and through isotopic techniques follow its pathway 
of assimilation and detect the organic compounds into which it is 
formed, 

Present Status 

Proposed Status 

PhD. 

4 
4 

Personnel 

Masters Bachelors 

2 

2 4 



RADI+BIOCHBWlTE - Po C. Tompkirw, (Group Leader), R A. Bolomey, 
J. It. Khp, Jo E. Cbrdner, Laon wish, Venus  I. h b f ,  

L, Proposed Program f o r  the Radic-biocheudstry Group covers the folloring: 

2, 
both t racer  and semi-hot l eveb,  

Practical training in nrdiochcmical laboratorp techniques at 

3. Tra- film (collaboration With Healtb Physics) covering same 
ground aa Section n. 

UI. Rlochds t ry  of llineral Metabolian. 
c 1, &a3y8ia of Be In blood a d  urine. 

2. Relation of chemical species of Be t o  the metabolism of Be, 
Be toxicity. Involves detennination of c h d c a l  f o r d a e ,  and 
dissociation constanta of Be complexes as they occur in body tissues. 

IV. Development of nerr Pdcrodlethods for t he  separation, purificatian and 
estimation of nucleic acids and their col~ponents. 

V. Fundamental radiochemistry necessary for the developnsnt of pmblans 
ahich dll fall under section II and III. 

1, Devolopent of standards for absolute countlng rate detemhations, 
gama-ray a ~ g i e 8 ,  beta-w spectra, and decay schemer of 8ny isotOpe.8 
rhoso radiatiom may be of interest as either internd or d r n a l  
radiation dources. 

2. 
t h e i r  absoGtion by matter in geneml wd the  U g h t  elements of 
biological interest  in particular. 

Study of the properties of radiations, and the  ~ ~ ~ h a n i f ! 0 ~ 9  of 



3. Standardization and numitoring a l l  aourcea needed for eocposlnvr 
purpoaes (including the p i l e  flux at d t e  exposure). 

2 

4 

2 2 

3 1, 



BIOCHFhrrsTRY - Radiation of Erythrocytes - C. PI. sheppard ( G r o u p  Leader) 
W. R. Llartin. 

M. An InvestLgation of t h e  Effect of Ionizing ibdiation on the  Cellular 
Phys iolom of Erfihroc-des. 

I. 

II. 

111. 

Ihe mtumrallan ergthrocyte i s  an artrsnely simsle cellular uystem 
and since it does not possess a discrete nucleus, is of particular 
fundamental biological in te res t .  The ef fec t  of IoniSing a d i a t b n  
on such cells is of secondary cUnical importance only. However, 
f m  the  stadpoint of fundamental biology, such effects are im- 
portant Indeed. It has been found previourr workers that high 
doses of radiation (over 10,OOO r.) produce ssrioua disturbances 
in their osnotic equillb?Aum w i t h  s u r m w  plasrmr. 
been attr ibuted to  a l t e r a t ion  by the radiation of t h e  membrane 
perm6abUty. We nor propose to  investigate thi8 phenonencm DDM 
completelp. 

This ha8 

Previous d e n s i v e  studies of the  permeability of t h e  normal 
erythrocyte membmo to electrolytes  have been hampged by inadequate 
ecpr imenta l  techniques. The availability of radioactive isotopes 
now permrits studies of t he  t ransfer  of such electrolytes as sodim 
or  potassium between the cell and its slrroundings without d i s t u r b  
ing the noxmal crquilibrium in w a y .  
with an investigation of t h e  exchange of d u n  and potassium in 
vitn, between red cells and platma. 
m e  is  available i n  sufficiently high s p e c s i c  act ivi t ies .  
By the use of t h i s  isotope and simultaneous potassium a n d p e a ,  it 
a ill be possible t o  investigate permeability t o  ptassium quantita- 
tively, Later pemeabili t j .  t o  sodium will a lso  be studied. The 
radiation q e r i m e n t s  wSU include the use of an improved radiation 
murce, consisting of a cglindrical  piece of gold fo i l ,  slitably 
supprted, Nhich can be activated in the  pile. Although present 
studies w i l l  be devoted t o  dog erythrocytes, other s s c i e s  may be 
investigated subsequently. 

The pro3ect rrill COPIPBCLW 

Ihe isotope of Ka of 12.rhaur 

It is anticlpated that t h e  work of this project will include mre 
than a atudy of radiobiological effects alone. Several factors 
involved in the  mintenance of n o d  osmotic equilibrium should 
eventually be axarnSned in order that r ad ia t ion  effects can be 
properly understood. 

The progsed mrk w i l l  be  conducted in close cooperation with similar 
investigation3 elsewhere and in particalar with s tudies  now i n  
progress a t  the  Ins t i t u t e  of Radiobiology a t  Chicago University. 
Close attention prdll be paid b reaarch narr being done on menhme 
permeability a t  other insti tutions.  
is nQw being planned with t h i s  end in vim. 
Jacobs a t  t h e  University of Pennsylvania, Dr. A. K. Parpart  a t  Prince- 
ton, Dr. Eric Ponder, Nassau Hospital, and Drs. T. P. T h g ,  and 
Raymond E, Zirkle at t h e  University of Chicago are  being arranged. 

A visit to several laboratories 
Mscussbns with Dr. I(. 
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N. Isotopic Crganic and Biorgardc Chemistry Froject 

I, C e n e d  Sco9e and Objectives 

A rational solution of basic problans i n  rad ia t im biology lead8 
d i rec t ly  into the problem involved in radiation sickness, 
Biology Division the groups studsing cytogenetical effects of radiation 
i n  microorganisms, plants and animals will depend only too soon upon 
basic  research carried out b;r others of our groups In tho f i e lds  d 
enzyme and nucleic acid chemistry and intermediarp metabolism. The 
a c c e s s  of these l a t t e r  projects  In turn deperds heavily upon develop 
nrent of practical  methob of both synthes5.8 and degradation of iSotopicaUy 

{labelled organic coupom&. 

In this 

It is felt t ha t  such an organic chemistry program m u s t  be carried out 
and integrated within this Biology Mvision for at least tu0 mamn8~ 
(1) in olrler that the groups mentioned above may make imaedlate a d  
pract ical  use of the contributions from t h e  organic gmup, and (2) in 
order t h a t  the  pro- of =search in t he  organic group can be developed 
a l o q  lines which are eventually mat useful t o  Biology, 

Therefore, in o d e r  f o r  this Biology Mvision to u t i l i ze  isotopes t o  
t h e b  f i nes t  advantage, it is essential  t o  M t h t e  research along t h e  
fo l lming  l ines:  First ,  t o  develop methods f o r  synthesizing organic conk 
pounds containbg labelled a t o m  h specific locations; 
t o  develop analytical procedures (i.e. , unequivocal dezradation pmcesses 
and sa t i s f ac toq  radiochenical assap methods) . 

and secondly, 

Rrrthermore, widespread dissenlnation of these useful methods and 
special  techniques to  universit ies and i d u s t r y  depends upon a t r a inbg  
program within this organic chenis t r j  gm-9. 

11. Specific InteKratim of Objectives 

An integral  part of the b i o l o a  program is concerned w i t h  the bio- 
chemistry of cel ls  and t issues.  
conpounds containing labelled atoms in known positions. 
a r e  converted by biological systems to products uhoae chemical and isotopic 
structures (i*e., the position of the labelled atoms within these structures)J 
'must be detemiiied, In order t o  detemine unequivocally the positions of 
t h e  labelled atoms In both the starting materb ls  and the prodwts, these 
co,mpounds must be degraded t o  fragments by known procedures; 
upon a knowledge of t he  reaction mechanism h v d v e d ,  

Biological tracer studies require organic 
These molecules 

these depend 

Without this Wanledge it is not only  im,mssible to  synthesize the 
labelled ccm,nounds, but it is e q u d y  impossible for the b i o c h d s t s  and 
biologists to  Literpret t h e i r  experiments. %er.tualiy, ttlerefore, a 
s;n5f,etic-organic prograr; pays off i n  tm directions a t  the sane t h e :  
it furnishes methods b3 which necessary Labelled CGmpOunds can be prepared, 
and it furnishes the biocheuists and bioloeists e t h  the recessary knmledee 
of reacticn mechanism, in order tkt they c u l  use these compounds to their 
fu l l e s t  advantage. Hence the present plzn is to have a weU integrated 



Cont . 
orzanfc and b i c r p n i c  pro&I'?~l w;th the necessary persorinel t o  solve 
these inter-dependent pmblers, ana t o  therefore be in a most 
advantageous p s i t i c n  t o  cooperate and consult w i t h  the b ~ o c h ~ ~ s t s .  

111, Necessary Technique8 

Certair, techniques anti methods p c u l i a r  to Cu o r m i c  s p t h e s i s  
have been worked out i n  the Chemistry Divis icn  o f  the Clinton Nztional 
Laboratory and are available. . 

1. ESrcel1w.t methods for the combustion of organic compounds to 
carbon dioxide, 

2, hrethods t o  deterdne radioact ivi t ies  by ion current measursaents. 

3. Procedures for  synthesis of a number of organic compouDds aa reU 
as sane key intemediates (which are necessary a s  start% materials), 

IV, Personnel 

It i s  plar,ned t o  s t a r t  with wo o r  three  senior organic c h d s t s ,  
preferably h t th  experience in C4 organic synthesis, X i t h  ajpova1 of 
t h i s  progani, Uiere i s  an excellent chance t o  obtain the services of 
severs1 such people, 

group up t o  f ive  o r  six organic chwists.  
Zithin t h e  first year, i t  would be planned t o  g a d u d l y  build the 

V, General Requirements for %ace and F a c i l i t i e s  

1. Needed space 

chedca l  bemhes, services, and hoods. 
be used f o r  instruments. 

(b) In reCard t o  high level NO&, not only is additional space 
required ir. order t o  set  up the necessary vacuum racks, but very ade- 
quate ventilation f a c i l i t i e s  are needed (both from a heal th  viewpint 
as  w e l l  as  that  of maintsining a suf f ic ien t ly  l o w  background of 
radioacti+Atg for technical reasons. 

2. 
be made available for this program 

(a) Laiio,-~?fory space of a t  l eas t  1Ixy) sq. feet, equiped with 
An adjacent rOOlil nidch could 

?resent s p c e  and f a c i l i t i e s  in El&. 9207 (Y-12) which could 
\ 

The "needed space" and umjl of  the necessary f a c i l i t i e s  could be made 
a-railable for both lou and high level work, 

(a) In the area available for l o w  l eve l  work are  two chemical 
h b r z t o r i e s  w i t h  the follordng f a c i l i t i e s :  

(1) 180 f t .  of stainless s t ee l  (top) chemical benches 
(2) 42 ft. of hood space 
Both of above with necessary services 
(3) 750 sq. ft. of f ree  space u s e f u l  for placing movable fraaes 

r-j-ing ventilated vacuum racks (which are hdispnsable  for 
1 I 5 b '. synthetic work); senrice %es are a m i h b l e  overhe& c 



(4) Severgl mall moms off tkese main Laboratories, 
equipped w i t h  hoods, and one is  equip-ped es a constant tec- 
perature instrument man. 
( 5 )  Also adjacent is a storage roon containing floor-to-ceiling 
enclosed cabinets. 

Cne i s  

(b) Completely separated by a wide W w a y  f r o m  the main laboratories 
is an area of 2500 aq. feet  vhich could be used for the  high level 
sjmthesis, (There is a l so  room in this area to set up an adQquate 
protected high pressure hydrogenation set-up), This area of the 
building is  already equipped for an enomus rate of a i r  change, 
and ventilating ducts are available for hood facilities at d g h t  
locations in this area. 

1 
(e) Office space for technical p e r s m e l  could a l a 0  be made aPailable. 

Per soma1 

Present Status 

Proposed Stetus 

PhD. 

2 

4 

bst  ers Bachelors 

2 2 

3 3 



KUS GEXTICS - M, L. Russell (-up Leader), Liane B. I?usseU, J. C, 
' Kils, bwlerd E. iogan, 7;. J. L U e r  (Univ. of kid.)*. 

C, Mamialian Csnetics Proy;ram. 

I, 
I s  being used on Droscphih by Dr. !Idler a t  the  present time. 
accurate data on t he  mutation ra te  a t  a U t e d  number of loci. 
number is U t e d  on ly  by the size  of the experiment and by the number of 
knmn genes *ich can be tested practically. 
homozygous f o r  six lcnown recessive genes could be used as soon as 
facilities a re  available. 

. 
D e t e r h a t i o n  of mutation rate a t  cer ta in  chosen loc i  - t h i s  method 

It gives 

One s t ra in  of d c e  already 

The 

II. Detedna t ion  of mutation rate of genes w i t h  detectable effects on a 
wide variety of anatomical and physiological charecters - t he  obJective 
in this pmjec t  is to obtain a s  many as possible of all types of nutations 
with detectable phnotypic off ects, 'b "capturen the recesrives efficiently, 
it will be desirable to carry the e q m h e n t  t o  the f i f t h  generation at  
least and then follow certain l ines  through several l a t e r  generations, $. 
extensive diagnostic and autopsy examinations, refined as far as p088ibl0, 
mutations effecting a wide variety of anatomical and physiological characters 
would be detected. 

III. DeternFnation af cumulative effects of minor mutations - the  breeding 

Sone of these muld  be kept as controls, a l l e  t he  
plan in this project i s  to  maintain several Unes of descent from a 
dngle inbred strain, 
rest would be irrzdiated in each generation, After several generations, 
all lines would studied and compared, as .populations, for  differences 
i n  a large number of quantitative characters, e.g., grorrth rate, disease 
resistance, tumor incidence. 

IV, DetelrcFnation of somatic nutation rate - i f  valid comparative mutation 
ra tes  for somatic and germinal t issues can be established, then the  de- 
t e d n a t i c n  of somatic mutation rate,uhich, for  certain genes, can 
pmbably be made more easily, could be used as a f a s t e r  method f o r  evalu- 
at% the genetic dangers of radiation. 

Importance tn human g a b t i c s  - although tolerance levels, so far as 
physiological effect8 are concerned, a re  being rapidly estabushed, very 
little is hewn about the effects  of radiation on mutation rate in munnals, 
AU of the above projects are, therefore, important separately. O d y  as 
a group, however, w i l l  they make possible a reasonably complete evaluation 
of the genetic hazards to man. Such an evaluation is not possible at the  
present time. Informetion on sane organisms, e.g., h s o p h i l a ,  i s  excellent 
in some respects, krt i s  ent i re ly  lacking, or very b i t e d ,  in others, %go, 
in the f i e ld  of investigation proposed in t h e  th i rd  project. Furthermore, 
the morphology and #~ySiblogy of -1s are quite different  from that  of 
organisms whose mutation rates have been studied intensively, Even i f  we 
knew accurately how the rate of mutation In d s  corqpared with tha t  i n  
Drosophila, we could not, without the type of experLnent8 outlined here, 
estimate the  effect  of a given induced mutation r a t e  on the morphological 
and physiological health of mammalian populations in successive generations. 



Id3USE GENETICS, Cont. 

It I s  estimated that the program aa outlined rill require an average 
of 3,000 mouse cages during the first year, 6,000 for the  second and 
10,OOO for the third. 

Present Status 

Proposed status 

Personnel 

PhD. Masters 

2 3 
3 6 

Bschalors Assistants 

5 

Jl 


