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Formation of non-phage-antigenic protein in 
E. coli infected with T2 phage* 

I t  has been found tha t  the integrity of  the infecting phage deoxypentosenucleic acid (I)NA) 
is required for the successful initiation of the syntheses  of both phage-specific protein (phage 
antigen) 1 and I)N:\ .  Recently, a possibility tha t  the parental  phage I)NA controls tile formations 
of phage antigen and DNA indirectly th rough a substance other than  DNA has been suggested x, z. 
If the control by the parental  DNA is really indirect, there mus t  be a formation of a new substance 
or substances immediately after the infection but  before the appearances  of phage DNA and 
antigenic protein. Tile present note describes some of our experimental  results on a protein 
formed jus t  after infection which are in favour of the hypothesis  of inclirect control by' the 
parental  I )NA. 

The formation of protein in Escherichia coli, strain B(H), infected with bacteriophage Tzr" 
was studied in the lvsates at  different t imes of phage development.  T2-antigenic protein is defined 
here as tha t  protein which can be precipitated specifically with anti-T2 rabbi t  serum x. The result  
of a typical exper iment  is presented in Fig. l. I t  is clear tha t  there is a very active protein synthesis  
immediately after infection, confirming the results of previous workers 3, and tha t  the protein 
formed bef~)re lo min after infection does not contain T2-antigenic protein. The rate of the 
formation of this non-phage-antigenic protein is high for the first i0 min and then gradually 
tapers off. 

It was found tha t  the non-phage-antigenic protein is not a precursor protein of phage 
antigen, because most  of the ~S (more than 90 %) in non-phage-antigenic protein fraction, which 
had been labeled bv feeding 3sS only during the first 8 min after infection, could not  move into 
thc phage-antigenic protein fraction even after 60 min incubation in ~S-free medium. 

The next  question is whether  it is a normal bacterial protein or not. The following evidences 
suggest  tha t  it is not bacterial. (1) The fact tha t  the infection with T2 phage can provoke a 
synthesis  of the non-antigenic protein in ultraviolet light (UV) irradiated E. coil, in which a 
synthesis  of bacterial protein is largely suppressed (see Fig. 2). (el A similar observat ion tha t  the 
adenine-requir ing m u t a n t  of E. coli can form the non-antigenic protein immediately after  infection 
even in a medium without  adenine, while it can hardly synthesize protein in this meclium if it is 
not  infected (I. \~"ATANABE AND Y. KIHO, unpublished).  From these results, it can be considered 
tha t  the non-antigenic protein is different from the bacterial protein which can be produced 
in uninfected normal coll. (3) The fact tha t  protein synthesis  is prerequisite to the formation of 
new phage I)NA after infection 4. This fact indicates the presence of a new kind of protein in the 
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Fig. I. Pro te in  syn thes i s  in E. coli after  infec- 
t ion wi th  T2 phage .  ~S  was  added  in tris-  
glucose m e d i u m  t a t  zero t ime  af te r  infect ion 
wi th  T2 and  t he  m e a s u r e m e n t s  of ~S  act iv i t ies  
were m a d e  on the  cyan ide  lysa tes  a t  different  
t imes .  The  crude rad ioac t ive  lysate  was  first 
dia lyzed aga ins t  adsorp t ion  buffer  and  t hen  
cen t r i fuged  a t  low speed.  The  s u p e r n a t a n t  was 
a s sayed  for infect ive phage,  to ta l  and  T2-ant i -  
genic pro te ins  1. In  th is  exper imen t ,  to ta l  a*S 
ac t iv i ty  in th i s  s u p e r n a t a n t  was conven ien t ly  

T i m e  (rain) 

Fig. 2. Prote in  syn thes i s  in UV-i r rad ia ted  
E. coli infected and  uninfec ted  wi th  T2 phage .  
E. coli grown in t r is-glucose m e d i u m  I were 
i r radia ted  with a UV dose, which gave  a 
surv iva l  of abou t  1o -~ (as de t e rmined  by colony 
count)  and  reduced t he  prote in  syn thes i s  to  a 
level less t h a n  io % of t h a t  in non- i r rad ia ted  
ceils. The  suspens ion  was t hen  infected with 
T2 phage,  ~S  being added  a t  zero t ime.  (M. 

NAKAMURA col laborated in th is  exper iment . )  

regarded as total  pro te in  ~S.  T he  a m o u n t s  of pro te ins  are expressed  in mul t ip les  of the  a m o u n t  
of sul fur  per  T2 phage  part icle (2. 4. lO -13/,gl) .  

non-an t igen ic  pro te in  f ract ion formed jus t  af ter  infection. (4) The  inabi l i ty  of the  infected bac ter ia  
to con t inue  a syn thes i s  of bacter ia l  enzymes  5 and  also to induce  a format ion  of adap t i ve  e n z y m e  6. 
These  d a t a  also sugges t  t h a t  the  non-an t igen ic  prote in  formed jus t  af ter  infect ion m a y  no t  be 
bacter ial .  

F r o m  the  above  discussion,  it is concluded t h a t  the  non-phage-an t igen ic  prote in  formed 
i m m e d i a t e l y  a f te r  infect ion is or a t  least  con ta ins  a new kind of protein,  which  is different f rom 
bo th  bacter ia l  and  phage-specif ic  protein,  inc luding  phage-precurso r  protein,  b u t  never the less  is 
charac te r i s t ic  of phage  infection.  I t  does not  seem unreasonable ,  therefore,  to specula te  t h a t  the  
phage  infect ion first induces  in bac ter ia  the  format ion  of a new protein  (or r ibonucleoprotein**)  
or pro te ins  and  th is  pro te in  or pro te ins  then  p lays  an i m p o r t a n t  bu t  ve t  u n k n o w n  role in p roduc ing  
phage-specif ic  pro te in  and  DNA.  In  a n y  case it is ve ry  i m p o r t a n t  a n d  in te res t ing  a t  the  p resen t  
t ime  to inves t iga t e  t he  t rue  n a t u r e  of the  non-phage-an t igen ic  pro te in  formed immedia t e ly  af ter  
infection,  f rom bo th  the  biochemical  and  genetical  po in t s  of view. 
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* * Studies  on t he  r ibonucleic acid formed jus t  af ter  infect ion are  also in progress  in our  l abora to ry  
and  the  resu l t s  will be publ i shed  elsewhere.  


