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Slli-TI'•JARY OF ii.EC GENETICS RESEARCH PROGRAM 

The AEC research proGram in genetics covers many of the subfielrs of 

geneti.:s" but with varying emphasis. l'or the purpose of representing the research 

r::rogr::i.m,. :.t i3 convenient to distinguish fcur major areas of research activity. 

Ttese -3.re~ mutation c:tudies, studies in cytogenetics, studies in biochemical, 

phys::_ological~ and developmental genetics, and finally studies in population 

These 1reas correspond to studies of the effects of radiation at the gene 

:_sveJ.:i ~he chrom0some level~ the cell, tissue, and organism level, and the popula-

Mutation studie3. Estimation of mutation rates. Comparison of induced 

:,T:, ::;p::,r.i,.:i.neoG.5 m:.:tation rates. Relationship of mutation rate to radiation dose. 

>-"TS.r'ltive mu·pcrenicity of physical and chemL·:al mutar,ens. Mechanics of the 

F~c;t::i.tior:.al >?.vent. Enhancers and inhibitors of mutations. Somatic mutations~ 

Conger c=ind Kimball 

Russell ORNL 

Stern UCRL 

VA"L/- r,' .. -BEST COPY A P -L;~_, 

Mechanism of mutation 

Radiation~induced mutation 
rates in mice 

Comparative mutagenicity of 
deuterons and x-rays in 
Drosophila~ spontaneous 
mutation rates 

Use of radiation to determir..e 
mutation mechanism; radiation 
dose-mutation rate 
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i'. - • sta.l;e 
1'.'.Ticuli.ural 

Pcmnsy 1 v:• :iia. 

Indiana 

Auherst 

flelatJonshJ.p c~ 

dsefu]_ .somatj_c rr1utat7 ~ns i:-i 
p:lants 

.3tudy oi L'~net3 1:;, rc1;u:-r))ir:ati.cn 
2-S ir;flcercced riy YT:.'J_t::; g:eni'::: -'.: n6 
nonmutac;enic envir2L-:-.>:ontaJ.. 
agents 

Induction and tEs tin;; c!: SOI:"tat-.tc 
rmt.a tions in .s.prles, --:rapes and 
other ecano~ic Dlants 

Influence 1Jf :-<:~cliati,)n in <:lter­
ins the ind.dencs cf muL~-tio:-·;=; 
in Drosophila 

Genetic effec:ts oi' act:H.~ and 
chronic lcw level in·c-;cii::tticc~ 

i:.·:L l.h r o tc1l t.-~~o 

Gene ~ic nH.t ure e .f ::i.::-id -~ -.: d 
mutatior;s 

1. EstiJ:,:~.ti. 1~'·J~. ) C tte r·:~ ~·E: _ , 

mu ts. t ~ .. or~ (~I_;·, -; '.-:·;:'-\Ir~=~.: :--. ! . .• :r".' r 
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Baker ORNL 

BNL 
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Harvard 

Smith 

Zelle Cornell 

Giles Ya.Le 

Stor..e Texas 

Lir:degrcn So. Illinois 

~)VTci r:son Johns Hopkins 

Relationship of chromosome 
complement to radiation 
sensitivity in Habrobracon 

Cytogenetic effe:;ts of radia.­
tion in Drosophila 

Relationship of cytoplasmic and 
chromosome damage to radiation 
sensitivity in seeds of barley 

Chromosome breakage in Drosophila 

The biological effect of radia­
tion 

Studies to determine the effects 
of different types of radiations 
on plants 

Cytological and genetic studies 
of bacteria as related to effects 
of radiation 

Investigations on the cytogenetic 
effects of radiations 

Research on direct and indirect 
effects of radiations on the 
genetic systems of organisms 

The effect of X-irradiation on a 
Polyploid series of yeast cultDres 
containing determined amo;.mts :Jf 
DNA 

ModificatJ_on of the rates of 
induced chromosome and gene ch3.nge::: 
by supplementary agents 

:~-::.~c,r-~i:-ic''.Jced and spontaneous mutations on the biochemistry~ physiolcfYJ and develor-

n:e:~t of ·:ells~ tissues" s.nci organisms. Analysis of pathw.&ys of biosynthesis of varic1::' 

· ell;:=.ar cc.n::cti.tuent.s. to reflect. gene-·controlled enzyne ,:t:::tlvity. Analysis of ph~,-si~ 

'. __ ·ov::.::i.i differences bet.ween normal and mut2nt phenotypes. Description and analysis 

ANL 
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Jenetic studies on bacteria C'nc~ 

Paramecia 



011'.'JL 

P.ussell 0111'.L 

King BNL 

1.:ood'"iard BNL 

Conzak and Singleton BNL 

Giles Yale 

Stone Texas 

Glass Johns Hopkins 

F.;rrn Columbia 

Cal. Tech .. 

Wyse Texas 

Bunt.i.ng 

Gowe(l Iowa 

Nilan Wash. State 
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Elucidation of genetic action 
in biological systems 

Oxygen and hydro gen paroxide 
influence on genetic and non­
genetic damage to Paramecium 

Effect of radiation on develop­
mental processes 

Incorporation of radioisotopes 
in Drosophila 

Biochemical genetics of Neu­
rospora, especially glucose 
metabolism 

Disease resistance in plants 
by radiation induced mutations 

Investigations on the cytogenetic 
effects of radiations 

Research on direct and indirect 
effects of radiations on the 
geretic systems of organisms 

The action of radiation and 
other mutagenic agents (1) in 
inducing mutation in Drosophila 
females, and (2) in controlling 
the action of a specific gene 
responsible for suppressing 
uncontrolled growth 

Radiation induced genetic 
instability 

The genetic and cytological 
effects of high energy radiation 

The genetic and biochemical 
effects of radiation on bacteria 

The genetics of Serratia as 
revealed by radiation 

~~uanti tati ve study of lifetime 
sickness and mortality and proger'y 
eff8cts resultin.;; fro:-r. exposure 
of animals to penetrating irra­
dia·· ion 

Study of factors influencing the 
biolor;ical effects of X-rays 



N. C. State 

Frolik Nebraska 

Bo:nner Yale 

HcElroy Johns Hopkins 

Sonneborn Indiana 

Christensen Minnesota 

Mickey Northwestern 

Adelberg California 

The genetic developmental effects 
of ingested radioactives in Habro­
bracon 

Genetic effects of thermal neutron 
irradiation of crop seeds 

Relationship of genes to biochemic<:o 
reactions in Neurospo.ra 

Modification throut:h the use of 
supplemental environmental factors 
of the frequency of gene an( 
chromosome changes induced by 
X-rays, Ultraviolet li~ht and 
nitrogen mustard 

Specific immobilization substances 
(Antigens) of Paramecium aurelia 

Effects of Radioactive substances 
on plant pathor;ens and other micro­
organisms 

Comparison of the delayed effects 
produced by chemical mutagens anci 
by X-rays 

Enzymatic changes associated with 
radiation induced mutations 

5. Population v.enetics. Estimation of parameters needed to describe the [enetic 

3tructure of populatiors, including gene frequency, genotype frequency, mating type 

fn:que:'l.cy, mutation pressure, selection pressure, adaptive values, consan;;uinity 

ratess phenotypic variance, total genetic variance, additive genetic variance_, allelic 

and nonallelic interactionse 

Sacher and Grahn 

Heel 

Stephens 

ANL 

Michigan 

Utah 
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'.:enetics of differences in radi2.­
tion resistance in mice 

1. Estimation of the rate of 
mutation of certain hQ~an ~Bnes. 

2. Estima~ion of tbe ,~enetic 

ef::~ects of radiation on man 

Study of the frequency of ht:c.~_an 

consanguineous marriages a.w' i ".;s 
relation to t:.he anDec~rcr::::e c:f 
recessive 0ene mutations 
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- 6 -

Effects of nuclear reactor 
radiation upon genetic and 
physiological characteristics 
of peanuts 

Direct and indirect effects of 
radiation on genetic and develop­
mental systems of vertebrates 

The population ~enetics of 
species of Drosophila 

Adaptive value of experimental 
populations exposed to radia­
tions 


