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In a previous paper  ~ it was shown tha t  induct ion of lysogenic E. coil KI2 was 
accompanied  t7 3 ' the  product ion  of m a n y  long forms of bac ter ia l  cell toge ther  with debris  
resembling col lapsed spheres.  These spheres are of in teres t  as they  have not been recorded 
when bacter ia  are lvsed by  vi rulent  bacter iophage.  This paper  records our invest igat ion 
into the re la t ionship  between sphere product ion  and induct ion.  

In order  to ca r ry  out  this  work use was made of the fact t ha t  E. colt I,[I2 can he 
cured of lysogenic i ty  and then becomes an ind ica tor  for the phage lambda .  Such cured 
s t ra ins  have been used to de te rmine  the posi t ion of the  prophage in the  bac ter ia l  chro- 
mosome by  crossing cured with lysogenic cul tures< a. 

I t  should be s ta ted  tha t  all the cured s t ra ins  used in this  work were e i ther  ohta ined 
from Dr. E. I.. WOJ.L.x{AN of the Pas teur  Ins t i tu te ,  Par is  or produced by  one of us 
(RHtl)  dur ing his tenure  of an Anglo-French  exchange bursa ry  at  the  Pas teur  Ins t i tu te .  
( 'ured s t ra ins  of KI2  can nsual lv  be re infected wi th  phage A and re turned  to their  
original lysogenic s ta te .  Dur ing  the process of curing a number  of s t ra ins  are isolated 
car ry ing  a m u t a n t  of A. Amongs t  these m u t a n t s  some are no longer inducihle in the 
sense tha t  i r rad ia t ion  is not followed by  lysis a l though they  often show a rise in free 
phage count under  these condit ions.  As well as being non-inducible  some also show a 
difference in plaque morphology.  Tha t  the KI2  host  is still infected with a A phage and 
not  a con taminan t  is shown b y  the fact t ha t  the cul tures  are immune  to A but  are 
sensi t ive to  the  vi rulent  m u t a n t  descr ibed by  J~kco~ aN1) WOLI, M.\XL Using these 
various s t ra ins  of KI2  it was possible to examine  the effect of u l t rav io le t  l ight on cured 
strains,  re infected s t ra ins  and s t ra ins  car ry ing  a m u t a n t  of ,/. This has al lowed us to 
demons t r a t e  the close re la t ionship  hetween induct ion and sphere formation.  

METHOI)S  

; \ l l  t e c h n i c a l  m e t h o d s  w e r e  as  descriloe<l ill t h e  e a r l i e r  p a l ) e r  j. 13actcr ia l  s t r a i n s  u s e d  were ' :  
(a) l,~l-" .q a c u r e d  c u l t u r e  of  wi ld  t y p e  l<~e. 
(t/J KI21  a re in fec tc< l  c u l t u r e  of  l<i2 S. 
(c) \V077* a n d ;  t w o  c u r e d  s t r a i n s  o f  WO77.  
(d) \V7o  5 SI{_,I c a r r y i n g  a m u t a n t  of  ,~.. n o t  i n d u c i b l e  s h m v i l l g  a s m a l l  i u c r e a s e  in fret. p h a g e  

o n  i r r a d i a t i o n ,  a n d  g i v i n g  a t i n y  p l a q u e .  
(e) li. colt IL as  r e p r e s e n t a t i v e  of  a n o n  l y s o g e n i c  c~fliform w h i c h  has  b e e n  p r e v i o u s h '  s tud i~ 'd  

lill(]er {he (~ec~.roIl l n i c ro scope  5 
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RESULTS 

In Fig. I is shown the growth 

curves of KI2  S, K I 2 :  and W7o5 SR2I  
following 12o sec irradiat ion with  UV 

light. The curves have been reduced 

to a common star t ing density. The 

control curve is representa t ive  of all 

three strains growing in the med ium 

used. As will be seen nei ther  KI2  S or 

W7o5 SR2:  were inducible while KI2* 
behaved as did Y i o  in the earlier 

paper: .  E.  coli B.  and W6771,7 have 

been omi t ted  for clar i ty but  they had 

a growth curve similar to KI2  S. 

Elec t ron  microscopical examina-  

t ion of the cured strains and of E.  coli 

H. following i r radiat ion showed a con- 

siderable proport ion of long baci l lary 

forms but at no t ime were any collapsed 

spheres seen. Two i l lustrat ions of these 

Vig. [. Growth curves of KI2S,  1(12([) and 
\VTo 5 SR21 following 12o se¢ 1 V irradiation. 

Fig. 2. KI2 S two hours after 18o sec irradiation ;4 12,ooo. 

A'e/ere~c(,s p. £'6. 
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F ig .  3, E. coli B. t h r e e  h o u r s  a f t e r  
1 2(7 Sg(7 i r r a d i a t i o n  .: 1 l .ocm. 
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Fig .  4- K [ z ( J )  one  h o u r  a f t e r  i 2 o  
sec i r r a d i a t i o n  × i l , o o o ,  

l : ig .  5. 
1<[2([1 t w o  h o u r s  
a f t e r  [ ; o  sec  i r r a -  
, l i a t i o n  • ~ 4 o o o .  
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F ig .  0. \V7o 5 S R 2 I  t w o  h o u r s  a f t e r  
Oo sec  i r r a d i a t i o n  ~: J6 .ooo .  

F i g .  7. \ V 7 o 5 S R 2 1  t w o  h o u r s  a f t e r  iSo sec i r  
r a d i a t i o n  × 15 ,ooo .  

Fig .  8. \V7o 5 S R z l  one  
h o u r  a f t e r  18o sec i r r a -  

d i a t i o n  "/ J 5 .ooo.  

strains are given; Fig. 2 shows KI2  S two hours after 18o sec of i rradiat ion while 

Fig. 3 shows E. coli B. three hours after 12o sec irradiation.  
When  the i r radiat ion specimens of KI21 were examined it was found that  the 

appearance was very similar to tha t  recorded earlier 1. Thus Fig. 4 shows a specimen 
I hour after 12o sec i r radiat ion while Fig. 5 shows the appearance seen 2 hours after 
the same dose. Wi th  KI21 as with YIo  12o sec i r radiat ion gave the best pictures. 
The debris contains  besides the large collapsed spheres smaller s tructures which may  be 

l ikened to foam. 
F ina l ly  the appearance of W7o 5 SR2I was examined and some rather  unusual  

Re.lere~ces p. 86. 
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p ic tu res  were  seen. As well  as the  usua l  long forms some bac t e r i a  showed  ev idence  of 

swel l ing  a t  t h e  ends,  Fig.  () (2 hours  a f t e r  6o sec) and  some showed  a s p h e r i c a l s t r u c t u r c  

in the  midd le ,  Fig. 7 (2 hours  a f te r  zSo secs). Fig. 8 shows the  nea res t  t ha t  was seen to a 

co l lapsed  sphere  in th is  s t ra in  (I hour  a f te r  r8o  see). 

I ) I S C U S S I O N  

I t  wil l  be seen t h a t  in th is  i n v e s t i g a t i o n  the  a p p e a r a n c e  of spheres  in the  debr i s  

is on ly  found  a f t e r  i nduc t ion .  T h e y  are  no t  p r o d u c e d  b v  the  same  o rgan i sm rende red  

non- induc ib l e  nor  in n o r m a l l y  non- induc ib l e  s t rains .  

I t  is no t  possible  f rom these  p ic tu res  to d e t e r m i n e  the  n a t u r e  of the  spher ica l  ob jec t  

bu t  i t  is possible  t h a t  i t  r ep re sen t s  the  ou te r  l ayer  of a b a c t e r i u m  which has for some 

r e a s o n  been  g r e a t l y  d i s t e n d e d  at  the  t i m e  the  spec imen  was made .  This  suggests  t h a t  

be fore  t h e  b a c t e r i a  bu r s t  to  l i be ra t e  the  m a t u r e  phage  par t i c les  the  control  of the  osmot ic  

ba r r i e r  is lost,  t he  cell  d i s t ends  and  n o r m a l I v  burs t s  and t h a t  t he  forms we see are those  

in t h a t  s t a t e  at  t he  t i m e  the  spec imen  was l ixed.  

The  or igin  of the  foam is obscure  and  one can  pos tu l a t e  t h a t  i t  rot)resents  some inne r  

s t r u c t u r e  of the  b a c t e r i u m  which  has  been  s imi l a r ly  d i s t ended .  

T h e  s t ruc tu re s  seen in WTO 5 S R 2 I ,  coup led  wi th  t he  fact  t h a t  th is  s t ra in  is no t  
induc ib le  bu t  does h a v e  an increase  in phage  coun t  fo l lowing i r rad ia t ion ,  leads one to 

sugges t  t h a t  t h e y  are  modi f i ed  ce l lu lar  d i s in t eg ra t ion .  

T h e  p ic tu res  suppo r t  the  v i ew t h a t  it is t he  m e c h a n i c a l  bu r s t ing  of the  cells at 

i n d u c t i o n  and  no t  the  presence  of a p rophage  t h a t  leads  to  sphere  fo rmat ion .  

AC I ( N O X V L F D G M E N T S  

One of t he  a u t h o r s  (R.H.G.)  is i n d e b t e d  to  t h e  Ciba F o u n d a t i o n  for the  a w a r d  of an 

A n g l o - F r e n c h  E x c h a n g e  B u r s a r y  and  to  Drs.  LwoFIe and  WOLLS~.\N of the  P a s t e u r  

I n s t i t u t e  for t he i r  he lp  and  e n c o u r a g e m e n t .  

%I~M.M.kRY 

Irradiation of cured strains of  1:.. ~oli l<r2 gave pictures similar t~ that of  li. :-eli I]. \\ 'hen 
the bacteria were rendered lysogenic the at)pearance changed and was marked by collapsed sphere 
formution. Strains of K~-' currying ;i mutant of phage ). gave an intermediate picture. 

R ES i" M I"; 

L'irradiation de souchcs gudries de t:'. :eli l<i ,  donne des images smnblablcs fi celles de 1 i. ~o/i l~. 
Quand on a rendu les bact~'ries lys()g6nes, Vapparence change  et ce changement se signale par la 
formation de sph~.res. Des souches de Kl-, portant un mutant de phage ). prdsentent un aspect 
intermddiaire. 

ZI 'S.\MMEN F.\SSITNG 

Die Bestrahlung yon geheilten Stfimmen \'~m l:'. co!i 1<i2 ergab fihnliche Bilder wie diejenigc 
yon E. co:i B. \Venn die Bakterien lysogen gemacht wurden, /inderte sich ihr Aussehen und aul 
den Bildern wurden Kugeln sichtbar. St/[mine yon  1<12, die einen Mutant des l'hagen ,;. enthielten, 
ergaben Bilder, welche zwischen den zwei erstgenannten .\rten die Mitte hielten. 
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