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Dr. Earl L. Green of the Biology Branch has prepared the following
comments on the letter from J. i. Campbell to you, December 11, 195i.

Experinents in radiation genetics have led to several assertions about
the relationship of radiation dose to gene rmtation fregquency. These
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_ﬁsertions are, among others:
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1. High energy radiation induces gene rmtations,
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2. The rate of induction of mutations is proportional to the
radiation dose.
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N\P 3. There is no threshold for genetic effect; that is, the
N radiation dose need not exceed a certain specifiable minimal
dose (exclusive of zero dose) to induce a rmtation.
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L. Successive radiation doses are cumilative in effect.
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gssertions 2 and L are generally regarded as correct, but some geneti-

&ists hold reservations about them, For example, the rate of mutation
4 ction may be in fact linearly related to dose, but experiments arc
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tomplicated due Yo the inability to distinguish one-hit gene mutatiocns

from two-hit chromosomal deletions which behave exactly alike in breed-

ing tests. Ain admixture of one-hit and two~hit curves in experinental

data may account for nonlinear relation~-ships sometimes observed between

genetic effects and radiation doses.

As another example, there may be in fact no threshold, but genetic
studies at very low dosages are Jdifficult 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 claimed but the interpretaticn is suspect
on other grounds.
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Jn the basis of evperimentc in raciation jenetics, it 1@y e 2pecae.
that raciaticn of hunan beings by xposure o raciocactive .aterialc
*n connection wilth atcmic ener:ty coperaticns will orcoucc gene nutativnc,

The question at 1ssue, however. Lo nob wazthor “enec

to mutatz, bub whether the changc in e scnebic con
populaticn breusht about oy this ‘eans ic itssly & a -
00¢, wau, or inddfferent. This view of thio gquestion hrincs

the area of study, theory, and aoperinentvatiosn meun as sopudatbion

.11 natural living populations of plants and animals, including zan,

which have been adequately studicd, have been chown to harbor a cun-
siderable degree of genetic variability. This ioc true even Jor tiacsoa
species in which there is marked uniformity in norphology and nhyoi-
olozy. It nmay be argued that cencetic variability is necessary Jor a
cpecics to ewolve. Further, it zay Uc arcuec that wiation necas

in order to replenish the supply of senetic diversity which
teins lost tarourh selection and other apents. Bub this tyms
leaves out the guesticn oi whether the rewlr aubatel —encs
o Thad A (“f‘rooci" and Mad® refer to the beneficial or o
preperties wit: which the genes endow thic orcanicny the ter: :
s -~enerally oreforred.) any j;enot;cxm,s appear to tellowe than
raciation induced ~ene uvaticns posses lower adaptive valus than eonsc
alreauy prescent in the opopulaticn., This view nay To co:;‘rf"ct ; Lol
almoct surel; based upon lagbora tcz'; ciperisients Jesipgned uO
specific class of radiation incuce: 'mtationsc, nanel; 1

whose aaaptive value isc zero., The Tact is that we have 1]._ ol itd

¢ 'ge aboubt the relative Irequencics of "-cool® and "had® renc wtadion:,
tavy l‘;.‘ zcause oiperinente to Jate fave act bDeen Zevicad Lo estdnelc
thes Sﬂ‘eqaea‘»c:.::s. Furthermore, wie adaptive value ¢if a ~ivon —eno o
nov Qeccssar”:' constant, In compization willh some ~snes, & ~iven “zns
may have iirzh acapbive valuey in corbination with othier zenes, Lio
valuc nay o necative cr neuwtral, In addiiion, the adantive walic ol ¢

ziven senotypo oAy chanse with chan~ing environments,

These ctatements are intencec to convoy the idea that gencralizaticns
-b

about the genctic effectc of radiatlon on populaticns are ebremsly
¢Afficwit to reach, .. wide ransc of Jplru.ﬁn is clearly acmissibvle
This is a natter over which lionost and corpetent zexn ay ciffer, Tae

.

only visws that seen o be clearly net awiisszible are the twe crtrones:
2 s o
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on cne exbtreme that ays increassz in She mutaticn rate in =zea is cerwais
! h Y 1 PR Sy - B H T 4. el

5 i1 othier airbrene What -enetic edffecic of

] Py . 1.
ba disas TIOUS, anz on b

C
ionimin~ radiatiocns arc acht a source 7 concerm,
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The Atomic Energy Commission is vigorously supporting research in all
phases of genstics, including population genetics. During the current
fiscal year, 1t is expected that 10 research contracts on aspects of
population genetics will be in force with various colleges, universities,
and private laboratories. (No work in this field is in progress at the
National Laboratories.) The XX Cold Spring Harbor Symposium on
Quantitative Biology, to be held on Jdune 6 -~ 1k, 1955, will be devoted
to POPULATION GENETICS. AEC is participating in the support of this

symposium,
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