
Progress  R q o r t  f o r  19.49-5@ 
B. A. 3ubin 

The genetic changes i n  bac ter ia l  cul tures  grown i n  radioactive phosphoms 
3ave been shown t o  a r i s e  ir, par i  Tron radioactivitg aril Dore inpor-trm'cly 
from the reaction of the  decaying aton. 
ve r sa t i l i t y  of bacteria have beer. u t i l i zed  t o  create a condition i n  ivhich 
these e f f ec t s  x r e  c1earl;r sepreble .  The t o t a l  ionization received by t'ne 
c e l l s  i n  d i f fe ren t  T-edia can be s h o m  t o  be a l m G s t  ident ical  experbenkll;i-, 
as  well as  by calculation, while the rnutation r z k  vmies  .,titi1 -the dis inte-  
grations of P-32 located i n  the raleoproteincl. 
bo th  f o r  e:cplaininI; the r ~ ~ g x L - ~ c ? e  effect of  interrs?_ly absorbed unstable 
isotopes and also -io indica-Le 2 c:2er?ical xecbnisn! b.j which cer-kin m k t i o n s  
are mde mnifest .  
quantitative i s  distinguishly d 2 f e r c n t  from that produced b;r e:rLcrml radiation. 

Both the georneiq a-nd -tkt_e metabolic 

B Tec'mnLs:.i i s  thus Fresented 

3 c  p,at+,ern c l  genetic changes - qua?i-i;ative as well  as 

The design of these experiments requires the growth of bacteria ir, a f i e l d  
of constant radiation. It vias shova that t h i s  P G i J t h  could be quite n o m 1  
while causing a gmat increase i n  mutation frequency. 
have also been cultured i~ a f i e =  o f  an x-rq .mchiile :.lhere -Uiey p e n  well 
receiving 5000 r per  h r .  f o r  10 32s- 

Nore recently bacteria 

From these and s i n i l a r  e q c r b e c t s  it apcears tnat 7;ihile res t ing bacteria ai-e 
r e l z t i % L y  sensit ive t o  radiatior,, grovring ones not only are nore res i s tan t  
but reproduce i n  a manner ind.istin@shable from unirracliated controls. 

In. the e,rternal {x-ray) it vias shom a lso  tha t  t o t a l  P does c o t  influence the 
&duct ion of mutation by radiation. In  the hternal ,@-32 mdiat ion experi- 
ments) it was onQ the change 0-C C o k l  P which produced d i f fe ren t  nutation 
rates. The experinen-bbl method 02 incorporating P-32 i n  d i f fe ren t  amounts 
was t'ms found valid. 
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The genetic change neasurefi,:vas the appearance of streptomycin resistance in 
6. c s .  
same locus, many physiologicall>- d i f fe ren t  streptoq-c in re s i s b n c e  tqpe s were 
found. The differences among t h e  mutant types were related t o  por-Jth and 
survival ra te ;  and requirement TOT, and sensitivi"u.,. t o ,  various levels  of 
streptomycin. 
proportion of types change in  a zanner suggesting e i ther  the selective produc- 
t ion  of cer ta in  mitanis or  - b e  ixteraction of types n i th in  a culture. 
being able to s o r t  out t h e  mutant t jTes,  it has been possible accurately 
describe the mta-tlon rate (under background conditions) ir, the face of t he  
multiplicative origin of a large 2roportion o f  the mutants. 

Alltizough tlere is  evidence tha t  t h i s  change always occurs at the 

Under the influence of different inutagenic cordit  ions t'ne 

By 

On the basis 02 
t h e  knowledge of Enis rate it iws been p ~ ~ i . ~ - d ~ i ~ e - ~ ~ ~ p k l - ~ & - ~ '  L-ce I 



. .  - 6- - 

In s tudybg the ini;erac-lior, of rmLant, types, interest  was focused on the 
phenoc;enon of strel;torrr;-cir, de:,endefiU. A cer tain proportion of mutants 
uhich a re  t o  some extent res i s ten t  t o  stre2tonycin, also req-&ire it f o r  
growth and survivil .  
varies witin d i f fe ren t  rac?ia-Lion ef fec ts ,  it 1va.s important t0 unCiersttznc1 
the ,xta'oolic n a t c c  of streptorn;eic dey,eadeni&. It nas soon shorn t ha t  
everi when a large conc. o_' the d,xg yias required, no detectable a~:. i E S  

actually u t i l i zed ,  In Tact cone of -:fie rxtznts  dcs t ropd  o r  rencved 2n;r 
of the s t r e p t o q c h  from solution - xliether ",icy require$. it o r  not. 
streptomycir c o d &  then be recovered ( a 3 w  t:?e Fa'itl? of t h e  nutants) 
and measured - and .?iraLi;T reiEtroduceci t o  stimulate the grovth of  new 
s t r q t o q - c i c  requiring cultures. 
was found c a p b l e  c$ resjlaclng the s-tre+,ox-cin in the requirenent pheno- 
nenon. 
quali ty 0; the drug ..bile st i l  I cox- IcLePj zabA%a.iiii~g i t s  gr0:7t!: stkim- 
latir,g effect .  

Since it i s  the zpparance oi" theze t p s  which* 

The 

110 trace substance orcanic or inorganic, 

It iJi is possiSle,  I=o:Jever, t o  co-:;jletely destro;T -Em ant ibiot ic  

iie have ti?us been able tc contribute t o  an understancl.ing o f  t h e  genetic 
e f fec t  of radioac-Live isotopes anc l i o p  %o coctirrue t o  explore the genetic 
e f f ec t s  of atomic recoil b;r neans 02 slo-;; mu-tron (p i le )  irradiations.  The 
period betvreen a p i c t i c  chmge a ~ c :  i t s  ac-hal  maniz"cstation can be care- 
fully studied by these netlmds because oi' .Sic rspLd succession of bacterial 
6;enerations and thc imense ? o p l a t i o n . s  :riiich may be tested. 
i n  mtant  types provides a "a01 fo;. tine quali tative analysis of different  
mtagenic e f fec ts  associs.Sed 73th radioactivity. 
essal-y t o  explore fTrbher tl?e n;r"~u-c of  bacter ia l  genetics provide a 
basis  f o r  tile mcler8tandir!-g of t i ece  va rh t ions  ari l  interactions,  
obscure phenomena o? 'Bacterial zznetics c c s  noTi help t o  elucidate basic 
" renetic mechanism:;. 

The variations 

It xi11 however, be nee- 
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