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The deg ree  of e l imina t ion  of F - t a c  + f a c t o r  by  addit ion of acr id ine  orange to an i r r ad i a t ed  suspension 
of Esche r i ch ia  col i  200 PS ce l l s  and seeding  them a f t e r  incubation on se lec t ive  m e d i a  was de te rmined .  

During x - r a y  i r r ad i a t i on  of ce i l s  containing the F - l a c  + ep i some ,  the bond between the bac te r i a l  c h r o -  
m o s o m e  and F - l a c  + f a c t o r i s  b roken .  As a r e su l t  of this ,  the incidence of genetic recombina t ion  between 
F - l a c +  f a c t o r  and bac t e r i a l  c h r o m o s o m e  is reduced.  

F ' - f a c t o r  is  known to be f o r m e d  as  a r e su l t  of genetic r ecombina t ion  between F - f a c t o r  and c h r o m o -  
s o m e ,  the s e x  f ac to r  incorpora t ing  a c e r t a i n  se~o-ment of the c h r o m o s o m e  dur ing this p r o c e s s  [2]. If the 
population of ce l l s  c a r r y i n g  F ' - f a c t o r  is  r e g a r d e d  as  a whole, a c e r t a i n  po r t i on  of. i ts  cel ls  c a r r i e s  F ' - f a e -  
t o t  in the in tegra ted  s t a t e ,  and the r e s t  in the autonomous s ta te  [5]. Bo th  in H i t - d o n o r s  and in Some cells  
with v i t amin  F ' ,  in tegra ted  F - f a c t o r  m a y  p a s s  spontaneously  in the autonomous s ta te  [5, 7, 8]. The Ioca l i -  
zat ion of the F - f a c t o r  can  be di f ferent ia ted b'y means  of acr idine  orange .  Under  eer~ain conditions this dye 
r e m o v e s  autonomous  F - f a c t o r  f rom ce l l s  without e l iminat ing in tegra ted  sex  f ac to r s  [4, 8]. In a prev ious  
p a p e r  we desc r ibed  a s t a te  of the F - l ~ c  + f~ctor  in which i t  is bound in a definite manne r  with bac te r i a l  
c h r o m o s o m e  (but not in tegrated)  and is  no~ suscept ib le  to the act ion of acr id ine  Orange. 

The object  of the p r e s e n t  investi~%~ation was to s tudy the behav io r  of F - l a c  + fac to r  in ce l l s  during the 
ac t ion  of d i f ferent  doses  of x - r a y  i r r ad i a t i on  and a l so  to Study the poss ib i l i ty  of i ts  induction f rom the in te-  
g r a t e d  o r  "f ixed" s t a te  into the autonomous s ta te .  

E X P E R I M E N T A L  M E T H O D  

A s t r e p t o m y c i n - s e n s i t i v e  s t r a i n  of Esche r i ch i a  co!i 200 PS l a c - ,  c a r r y i n g  an  F - l a c  + ep i some  and a 
s t r e p t o m y c i n - r e s i s t a n t  s t r a i n  of  E~ coli  PA678F- ,  requi r ing  v i tamin  B 1 (B1-), threonine (T-) ,  and teucine 
(L ' )  fo r  i ts  growth,  and not f e rmen t ing  lac tose  (lac-) and gaLactose (gal-) ,  were  used  in the  investigationo 
Phage f2 was used a s  a phage producing  spec i f ic  iys i s  of the donor ce l l s .  A cul ture  of E .  coIi  200 PS, 
t r ea t ed  with va r ious  doses  of x - r z y s  (1000, 5000, 10,0OO~ 15,000, and 20,000 R), was diluted so tha t  each  
sample  contained on the ave r~ge  about  10 ~ c e l l s / r o t .  Af te r  incubation of the s a m p l e s  for  18 h with acr id ine  
orange  in a concen t ra t ion  of 50 p g / m l ,  they were  t rea ted  v,~'th phage f2 as  descr ibed  by Adams  [I],  dilutions 
were  made ,  and seedings, p e r f o r m e d  on dishes  with mea t -pep tone  a g a r  and min imal  medium with Lactose. 
Samples  no t  t r e a t ed  with phage were  seeded  a t  the s a m e  t im~ on these med ia .  By counting the colonies 
growing on min ima l  med ium with lac tose  f r o m  cei ls  t r e a t e d a n d  not t r e a t ed  with phase ,  and a lso  the number  
of  colonies  p rov ing  f e r t i l e  when c r o s s e d  on aga r ,  the propor t ion  of F+lac + and F - l a c  + cel ls  among  the l a e -  
bose-pos i t ive  b a c t e r i a  r e m a i n i n g  a f t e r  ac r id ine  orange t r ea tmen t  cou!dbe de ,ermined.  Cross~agwas  c a r r t e d  
out on min ima l  med ium with glucose and v i t amin  B 1 and with s t r ep tomyc in ,  on which the rec ip ien t  cul ture 
w~s sp read ,  a f t e r  which the t e s t  Lac + colony w a s  applied as  a s t r o k e .  I r rad ia t ion  was given by means  of a 
type RUM-7 appa.~atus (50 kV, 15 mA,  f i l t e r  A1 0.1 mm) .  

E X P E R I M E N T A L  R E S U L T S  

Data showing the degree  of e l imina t ion  of F+lac + fac tor  a f t e r  x - r a y  i r rad ia t ion  a r e  given in Table 1. 
With an i n c r e a s e _ _  ta dose  of i r rad ia t ion ,  the p r o p o ~ o a  of F+tac + ~nd F - l ac  + cc t t s  d l m i n i s h e d .  ~ ce_n t ro~!  
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TABLE 1. Pe rcen t age  of Cells of Different  C l a s s e s  
a f t e r  I r r ad ia t ion  with Different  Doses of X - r a y s  

Dose of i r r a d i a -  
t ion (in R) 

i 

Control  without 
i r r ad ia t ion  
1,000 
5,000 

I0,000 
15,000 
20,000 

~,Content of 
lac + cells 
(in %) 

63.4 
56 
45 

28.2 
35.2 
37.8 

Content  of 
F - l a c  + 
ce l l s  (in %) 

43.3 
36 
32 

23.6 
32:2 
34.2 

Content  of 
F+lac+ 
ce l l s  (in%) 

20.1 
20 
13 
4.6 

3 
3.6 

e x p e r i m e n t s  in which the or iginal  cu!ture  was 
i r r ad i a t ed  without addition of the  dye, no iu-  
c r e a s e  was found in the p ropor t ion  of ce l l s  not 
f e r m e n t i n g  lac tose .  Cel ls  f e rment ing  l a c t o s e  
but which l o s t  the F - f a c t o r  w e r e  fo rmed  as  a 
r e s u l t  of genetic  r ecombina t ion  between ttie F -  
lac  § f ac to r  and bac te r i a l  c h r o m o s o m e ,  the 
l ac to se  c h a r a c t e r i s t i c  r ema in ing  on the c h r o -  
m o s o m e ,  wl~ile the F - f a c t o r ,  r e v e r t i n g  to the 
automonous  s ta te ,  was e l imina ted  by ac r id ine  
o r a n g e  [3]. This  is conf i rmed  by the fact  that  
such clones did not yield recombinan t s  when 
c r o s s e d  e i t he r  on a g a r  o r  inbro th .  They  were  
a l so  insens i t ive  to spec i f ic  phage.  The d e c r e a s e  
in n u m b e r  of F+lac + cel ls  can be accounted for  

on the a s s y m p t i o n  that  in some  ce l l s  F - l a c  § f a c t o r  was  f ixed to the c h r o m o s o m e  and was not suscept ib le  to 
the ac t ion  of ac r id ine  orange ,  while in o the r s  it was in tegra ted  in the c h r o m o s o m e .  X ' r a y  i r r ad ia t ion  p r o -  
bably  d i s turbs  the bond between the c h r o m o s o m e  a n d  F-, lac + f ac to r :  This  f ac to r  r e v e r t s  to the  autonomous 
s ta te  and is e l imina ted  by acr id ine  orange .  Because  of d i s tu rbance  of the bond between F - l a c  + fac to r  and 
the c h r o m o s o m e  o c c u r r i n g  d u r i n g x - r a y  i r r ad i a t i on ,  there  is l e s s  l ikelihood of recombina t ion  between them.  
As a r e su l t ,  the p ropo r t i on  of F - l a c  + c e l l s  in the populat ion is reduced.  T h e  remain ing  F+lac + cel ls  a r e  
those  in which F ' - f a c t o r  is in tegra ted  into the c h r o m o s o m e .  P r e l i m i n a r y  ana lys i s  of these clones showed 
tha t  dur ing c r o s s i n g  on a t tar  more  than 10 (up to 100) r ecombinan t s  could be obtained p e r  s t roke ,  whereas  
the or ig ina l  s t r a i n  and F+lac + clones f r o m  the control ,  when c r o s s e d  on a t tar ,  yielded f rom 3 to 6 r e c o m -  
binants  pe r  s t roke .  

lo 

2. 
3 .  
4.  
5. 

6o 

7. 
8.  

L I T E R A T U R E  C I T E D  

M .  A d a m s ,  Bac te r iophages  [Russian t r ans la t ion] ,  l~oscow (1961), p. 431. 
E.  A. Ade lbe rg  and S. N. B u r n s ,  J .  Bact . ,  7__99,321 (i960). 
R.  K. H e r m a n ,  J .  Bact . ,  9_00, 1664 (1965). 
Y. H i ro t a ,  P r o c .  Nat. Acad.  Sci. (Wash.), 4_.66, 57 (1960). 
F .  J acob ,  S. B r e n k e r ,  and F. Cousin,  in: Synthesis  and St ruc ture  of Nucleic Acids [Russian translation]~ 
Moscow (1966), p. 323. 
J .  Sasaki  and G. Ber tan i ,  J .  Gem Microb io l . ,  40___, 365 (1965). 
J .  Scaife and A. P.  Pekhov,  GeaeL R e s . ,  5_, 495 (1954). 
A. H. S tou thamer ,  P.  G. de Haan,  and E. J .  Butten,  Genet .  Res . ,  4, 305 (1963). 

793 


