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The n a t u r e  of Rec § r e v e r t a n t s  i so la ted  p r e v i o u s l y  f rom c u l t u r e s  of r e c o m b i n a t i o n a l l y  defect ive  
s t r a i n  E s c h e r i c h i a  col i  K-12 AB 2463 recA13  was s tudied.  With the aid of phage P1 v i r a  the 

c h r o m o s o m e  r eg ion  of the r ecA gene in ce l l s  of s t r a i n  JC2915F-  were  t r a n s d u c e d ,  a f ter  which 
the r e c o m b i n a t i o n  capac i ty  of the t r a n s d u c t a n t s  was d e t e r m i n e d  by c r o s s i n g  with JC158Hfr  
ce l l s  and the i r  r e s i s t a n c e  to u l t r a v i o l e t  r a d i a t i o n  was e s t ab l i shed .  Sens i t iv i ty  of the t r a n s -  
duc tan t s  to s u p p r e s s o r  phages  was d e t e r m i n e d .  The Rec + r e v e r t a n t s  we re  shown to di f fer  
with r e s p e c t  to the r ecA gene.  In some  Rec § r e v e r t a n t s  the Rec § phenotype appeared  as the 
r e s u l t  of a back m u t a t i o n  in this  gene f rom rec -  to r ec  § w h e r e a s  in o the r  r e v e r t a n t s  the 
Rec § phenotype was due to i n d i r e c t  s u p p r e s s i o n .  
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The rec genes* controlling genetic recombination in Escherichia coli K-12 [4] are known to have pleio- 
tropic effects. Besides recombinational effectiveness, cells carrying mutations for the rec genes have re- 
duced viability, modified ability to divide and to repair DNA injuries induced by ultraviolet and ionizing radia- 
tions, and also reduced ability to induce phages X, T4, and T7 [3, 6-9, 11-13]. 

The recA gene plays a key role in genetic recombinations of E. coli K-12. However, nothing is yet 
known about the genetic organization of this gene, the product synthesized under its control, or the mechanisms 
of its pleiotropic influences [4]. Nevertheless, previous investigations of strains of E. coli K-12 recA- led to 
the isolation of Rec + revertants, many of them with normal or almost normal ability to recombine and to repair 
DNA injuries induced by mutagens [i, 2]. 

The object of this investigation was to study the genetic nature of Rec + revertants. 

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

The t e s t  ob jec t s  were  14 Rec § r e v e r t a n t s  i so la ted  f rom E. col i  AB 2463 recA-  s t r a i n s .  To d e t e r m i n e  the 
genet ic  n a t u r e  of the Rec § r e v e r t a n t s ,  the c h r o m o s o m a l  r eg ion  of the r ecA genes  was t r a n s f e r r e d  f r o m  them 
by t r a n s d u c t i o n  with phage P1 v i r a  to JC2915F-  r e c i p i e n t  ce l l s  with n o r m a l  r e c o m b i n i n g  capac i ty ,  a f te r  which 
the r e c o m b i n i n g  capac i ty  and o ther  p r o p e r t i e s  of the r e s u l t i n g  t r a n s d u e t a n t s  we re  inves t iga ted .  R e c o m b i n a -  

�9 t iona l ly  defec t ive  s t r a i n  E. coi l  AB 2463 f e c A l 3  was inves t iga ted  in con t ro l  t e s t s .  

The t r a n s d u c i n g  l y sa t e s  we re  ob ta ined  by r epea ted  pa s sa ge  of phage P l  v i r a  in c u l t u r e s  of Rec § r e v e r -  
tants .  T r a n s d u c t i o n  was  c a r r i e d  out by the s t anda rd  method.  F o r  this  pu rpose  a c u l t u r e  of r e c i p i e n t  s t r a i n  
E. coli  JC2915F-  C y s C - T h r - L e u - P r o - H i s - A r g - T h i - S  r was  grown in L bro th  to a dens i ty  of 2.0"108 c e l l s / m l ,  

cen t r i fuged ,  and c o n c e n t r a t e d  tenfold;  a f t e r  which 0.5 ml  of the s u s p e n s i o n  of r e c i p i e n t  ce l l s  was mixed with 

*The n o m e n c l a t u r e  of D e m e r e c  et  al.  [5] is used  in this  paper  and the a b b r e v i a t i o n s  for the s y m b o l s  for ge-  

ne t ic  m a r k e r s  a re  taken f r o m  T a y l o r  and T r o t t e r  [10] .  
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TABLE 1. P r o p e r t i e s  of T r a n s d u c t a n t s  Obtained by T r a n s f e r  of r e c A  C h r o m o s o m a l  
Region (gene) 

G~oup of 
trans- 
ductants 

1 
2 

Control 

Frequency of 
Thr § Leu+S r recom- 
binarks pe~ donor 
cell (crossed wRh 
E. coli (JC158) 

4,0.10-3--7,0 �9 10 -5 
0--5,0.10-7 
2.0.10 -'~ 

Viability of cells after differe3at doses of ultraviolet 
radiation,% 

Sensitivity to 
phages 

so I I 1oo ! zoo I 
B I T  

erg/cm 2 

0,004 
0,005 
0,0004 

0,0007 ] 0,0006 
0,0009 t 0,0002 
0,0904 , 0,0001 

0.0001 
0,0002 
0,000 Ot 

0,01 
0,02 
0,0005 

B 2 2  r,j 1 cl 

0.5 ml  of phage lysa te ,  di luted to a c o n c e n t r a t i o n  of 5.0-10 ? phage p a r t i c l e s / m l ,  and the m i x t u r e  was incubated 
for  20 rain at 37~ af ter  which the ce l l s  were  washed with phosphate  buffer  (pH 7.8) and seeded in a dose of 
0.2 ml  on d i shes  with s e l ec t i ve  med ium for a s e l e c t i o n  of t r a n s d u c t a n t s  for  the CysC + m a r k e r ,  located on the 
c h r o m o s o m e  next  to the recA g e n e .  Af te r  incuba t ion  for 48 h the seed ings  of t r a n s d u c t a n t s  we re  pur i f ied  by 
t r a n s f e r  to s i m i l a r  s e l ec t i ve  media .  The ab i l i ty  of the pur i f ied  t r a n s d u c t a n t s  to undergo  genet ic  r e c o m b i n a t i o n  
with donor  ce l l s  of s t r a i n  E. col i  JC158Hfr  Thi-SerA-S s was  t es ted  by s e l e c t i n g  Thr+Leu+S r r e c o m b i n a n t s .  
The s e n s i t i v i t y  of the t r a n s d u c t a n t s  to u l t r a v i o l e t  r a d i a t i on  in doses  of 0, 80, 1 2 0 , 1 6 0 , 2 0 0 ,  and 240 e r g s / c m  2 
and to s u p p r e s s o r  phases  B17, B22, and n i l 9  a l so  was  d e t e r m i n e d .  

EXPERIMENTAL RESULTS 

By the use of P1 vira phage lysates obtained on 14 different cultures of Rec § revertants with titers of not 

less than 1.5-109 phage particles/ml, many CysC + transductants were obtained. For the subsequent work 

50 CysC + transdnctants were selected from each experiment in which the donor was one of the Rec § revertants. 

In experiments to study the recombining capacity of the CysC § transduetants by crossing with JC158 

donor cells, results were obtained to show that some transductants formed Thr § Leu+S r recombinants with the 

characteristically high frequency for Rec + wild-type strains, i.e., cells with normal ability to catalyze genetic 

recombination. Other transductants, on the other hand, were indistinguishable in their recombining power from 

cells carrying the tee- allele. In experiments to determine the sensitivity of the CysC + transductants to ultra- 

violet radiation the degree of their resistance to this mutagen was shown to be the same as that of Rec § wild- 
type cells. 

On the basis of these findings all the transductants were divided into two groups (Table I). As this table 

shows, transductants characterized by normal recombining power and by resistance to ultraviolet radiation 

were placed in group i. Phenotypieally they corresponded to Rec +Uvr § strains, whereas group 2 was composed 

of transductants which either did not take part in genetic recombination or which did recombine but formed 
recombinants with a very low frequency, although at the same time they remained resistant to ultraviolet 
radiation. The phenotype of these transductants was Rec-Uvr§ 

Tests of the CysC* transductants for sensitivity to suppressor phages showed that, regardless of their 
phenotype, all were sensitive to phages BI7, B22, and njlg. 

When discussing the nature of the Rec § revertants isolated it might be assumed that the formation and, 

consequently, the genetic structure of these revertants would be determined by one of four possible mecha- 

nisms: i)backmutationin the recA- gene leading to the recA § allele; 2) informational suppression of mutation 

of the recA- gene; 3) intragenic suppression in the recA- gene; 4) indirect suppression of mutation of the recA- 
gene. 

The following conclusion can be drawn from the results of the experiments on transduction, crossing the 

transductant with Hfr donor cells, and determination of the phage sensitivity of the transduetants. CysC + 

transductants, capable of forming recombinants when crossed with Hfr cells, inherited the rec* allele from 

the Rec* revertant when it arose as the result of a back mutation in the recA- gene. Consequently, the nature 

of these Rec+ revertants was determined by the fact that they are rec § back mutants. The CysC § transductants 

which were unable to recombine inherited the rec- allele from the Rec + revertants. Consequently, the restora- 

tion of the recombining power of these revertants was due to indirect suppression. Rec + revertants can thus 

be characterized by differences for the recA gene. 

As regards resistance oftransductants with no recombining power to ultraviolet radiation, this was 

probab ly  a t t r i b u t a b l e  to the p r e s e n c e  of pheno typ ica l ly  Rec +, but  geno typ iea l ly  r e e -  addi t ional  mu ta t i ons ,  
r e s p o n s i b l e  for  the r e p a i r  of DNA i n j u r i e s ,  in the r e v e r t a n t s .  
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EFFECT OF HYPERTHERMIA ON SPERMATOGENESIS 

IN MICE AND THE ROLE OF HEAT TRAINING IN 

ADAPTATION OF THE SEX CELLS TO HIGH 

TEMPERATURES 

L.  A. S h i l k i n a  UDC 612.616.2-06:612.591 

Keeping sexually mature albino mice in a hot and humid chamber  at a tempera ture  of 43~ and 
a relative humidity of 65% for a single exposure causes destruct ion of the spermatogenic  epi-  
thelium, as reflected in degeneration and desquamation of the sex cells  in 55~ of the seminif-  
erous tubules. P re l iminary  heat training for 10 days increased the physiological degenera-  
tion of the spermatogenic  cells in only 16% of seminiferous tubules. This could be evidence 
of adaptation of the sex cells  to the action of high tempera tures .  

KEY WORDS: adaptation; hyper thermia;  spermatogenesis .  

Hyper thermia  in man and animals is known" to cause damage to the ceils of the spermatogenic  epithelium. 
The degree of this damage depends on the height of the ambient tempera ture  and the duration of exposure to it 

[2, 5, 6, 8, 9].  

The problem of whether adaptation of sex cells to the action of heat takes place during daily exposures 
of increas ing  duration to high tempera tures  has not been discussed in the l i terature .  The investigation de- 
scr ibed below was car r ied  out for this purpose. 
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