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Dr. Earl L. Green of the Biology Branch has prepared the following 
comments on the letter from J. A. Campbell to you, December ll, 1954. 

Experiments in radiation genetics have led to several assertions about 
the relationship of radiation dose to gene mutation frequency. These 

..--------------------.....;Mi&ertions are, among others: 

1. High energy radiation inCL'uces gene nm.tations. 

2. The rate of induction of mutations is proportional to the 
radiation dose. 

3. There is no threshold for ~enetic effect; that is, the 
radiation dose need not exceed a certain specifiable :l1inir.lal 
dose (exclusive of zero dose) to induce a r:iutation. 

4. Successive radiation doses are cumulative in effect. 

ertiorus 2 and 4 are generally regarded as correct, but some geneti­
ts hold reservations about them.. For example, the rate of mutation 
ction ~ be in fact linearly related to dose, but experiments arc 

L-.---------~mplicated due to the inability to distinguish one-hit gene rrru.tations 
from two-hit chromosomal deletions which behave exactly alike in breed­
ing tests. :m admixture of one-hit and two-hit cur"VeS in experinental 
data :-iw;r account for nonlinear relation-ships sometimes observed between 
genetic effects and radiation doses. 

As another example, there ~ be in fact no threshold, but genetic 
studies at VeI"Y low dosages are dil'ficult to execute. The statement 
really means that no threshold has been detected in the range of 
dosages used. On the other hand, in one recent scientific paper, the 
existence of a threshold is claiz:ied but the interpretation is suspect 
on other grounds. 
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,, . F. J.,:ibby ') 

,Jn the ~KlSiS of 3:-:perinent~ in ::.'ac.iation ~:enetics, l.t :m- :c c~::pec;,:;;:; 

that rauaticn of :ni.nan beings 1):-,.' :u .. -posuxo +,~ :::-ad.oacti YC __ :a.t8ria.L::: 
::..n ~onnectLm wi,.:.h atcnic ener:'Y operations will ?rc•.:.uco ~;enc :-:utatici::::. 
T:::c question at issue, '.1ovever: ""'"" :-:0:, w.~::rs'.:cr ~c;:-J.3C 1dJ .. 2. -;.; ::.::::~;i::;'..:; --
to .~utat~;, Out ~1}1etl1er tt.c sl1an.~;·:: i:: .!~le· ~onctic cc;~sti'S::ti~~: ~Ji -~~:._; 
r)opulatic!l ~;rc11cl1t ato-u.t iJ~f tl1ic .:cru1s i.s itc:::l~" a :.~att:;1~ "-· ·~o:~::;c:r~-" .. 
:_;ooc:, Oau, ~r i:1:.ifferc11t. :r:1i:.; .. ,.iew oi' ·:~1~ ql:e3tio:: L-:ri:'.1.~~z -~_t i!1~o 

tl1e area c::: stuc;r, t.hcor-J, an~ r;::;;er.....:'.lon<:;at5.:J::1 :nmm .:J.s )cip·.~atL::: 

. .11 natural li vinz populations of ~;lants -:irKi an:L7.a.ls, incli.:.~2.nc .--:an, 
·which :1ave l;een adequatel~/ st·..icli.c~, have ".Jeen shown to l:a.:.tl::or a ..::c:::­
siclerable (2ecree of zenetic variability. This i::: true e".un for ti1c:::0 
species in 11hi.ch there is -:iarl-::eci ·Jnifcir:-dt~r in _-:lorpholoc::; a...11•~ ;;:17::;i­
olof:7. It :~Jaf l::e arzu,cd that _:::en;:;tic variabilit:;,- is nec~ssa.r;:: l.Or a 
cpeciGs to evolve. F11J.rtl1er, it ~.1a:,r ~JC ~rsueu t:'1at .. ~1utation ic noc3ssar:­
i:c. orC:cr to :·epleni~h the sq>pl;;.· of ~~eneti::! d '\'Brsit:r whi&: ls ctoaC:il:-
oci!'l::; lest 
loa;.."Bs out 
C~" :;;;a{ .• IC 

t,JirouGt selection ani .:-tl~cr 

t..l1G qucstic::'l oi whet:1:.;r -:.110 
(~Cr0oun .:lnC ~~ac" rc;cr Ju 

ar;ents. But t~1is t:,.11.~ 

n.ewl:: _:m.tate.~. :_·enGG :..w.''.~' jf .. ~~ ... ll 

prcpor·t·.ics wit:1 1vllich t110 cones 
val:.:e 11 is :_:cn.er~~T :_:>rei'sIT3li.) 
rad.ation in\.'.::..coc. ':enc ·mtatio~s 

·..., ~ ..... ~ .. 

or:~ow ter.·::. 
~=.in:;l" --~eneticiGtr; 3.:f>l~ear to cG.L..:.J~.\J 

)Osses 2.ower :1i"lapti w; Yal.::.:: t::a:.1 

!.· - . 
;.;.c..l.v 

alrea~;~ ?resent -in -'J:c populatio11. 'I'l1is 1:ev ·:."'J'il;r C~.; ~orrc~ct, ~:;,:i~: .:.:r. 
almoc-'.:, surel:," baseC.:. '-lpon laborator;:r c::::peri:.~ents .~esic;:io:~ to :::etec:- ~ 

specii':..c clas:::i ;)f ra:::.iation. "~:C:.ucc:.1 :mtation:::;, :ia:iel::i? let.Lal ~:-J.td.t::..:;:::: 

·whose aclapth-re val-...:e i;:; zer2. ?'.1c :fact is ·t,}1at we ha.Ye ;il-::o::t ;:n::.•:r.. 
·~: :ge abo~t tr1e r~la:ti~-c _:_--1 .. eqt1encics c.f n,..:co~-~n mli "1Ja0.n ~~e~22 .:~tatioi1:._, 

lai-\:;el: ... tacau.ze o~::peri::13:-!~~ to ,_:_atG ~-a-;c ~-i:;t :)GG1: ·.::c"'.ric0~i. to c!:t.jJ·.:.::t~~ 

tl1cse :I·equcI1ci~s$ i:·\trt,l1cr::ore, 7,l:c J..c:a·oti7e -va.lu;.; Gf a ~i"T1cl1 ·-c:i: 
not i1cccssa.r:i:.~ const3.ltt. In co~:LLatio::.1 11it:: so1~12 ,:_:encc, a ·:i-.""'3.n ·:;~1: 

.::i~~," :1ava ;~:.;_;h a.::~apti ve 7all:;;; i:i G:::-±:i:ir1G.tion wit!1 ctlier ~enes: ::.-::.~: 

Tlwse ::;tate.::1ent::; are inte:::i.ciec. to conYJ:JT the ::..cea that cc:lcr3lizatio~w 
about tho ~enctic effect::; of radiation on ~opulatio:::is ar::; c:::treIJ.31:~ 

c-~f~ict;lt to rcac!:. -· 1-ii~c ran~;c vl JpLLion is clcarl:r ac~i DSibl~. 
This i::;; a ~.mt-Wr over whie:.'1 ::.on'.Jst a.."1.:i conp8tent .:~en .. ~ay '~if.fer. r:·.e 
onl;r vi.Gws tl1a't see::i to be dearly :1ct ~L.:Ji.ssi~le are tl10 twc c::tro:~:cs: 

or: cne c::t1"c:n.o t11at an~,.. incr2af;s il: .!.jl:.c =~utation i~at,c ii.-i ~~1 is 
~,:,c l;e ::_isaBt1-ous, un:.: on t:10 ot.l_1cr B::tj,,,c:-::e -~:a:, :et1eti0 el1'cc.:-:.c 
io::.ti.zir1~: =n.:.:iatioJl~ a.re :1ct a so:-_rc8 .,,,_:_ co!1:!8~:. 
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'ftle Atomic Energy Corn.'llission is vigorously supporting research in all 
phases of genetics, including population genetics. During the current 
fiscal year, it is expected that 10 researcll contracts on aspects of 
population genetics will be in force with various colleges, universities, 
and private laboratories. (lo work in this fi.el.d is in progress at t.he 
National Laboratories.) The XX Cold Spring Barbor Symposium on 
Quantitative Biology, to be held on June 6 - 14, 1955, vil.l be devoted 
to POPULATION GENETICS. AEC is participating in the support of this 
symposium • 
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