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Synthetic media for maintenance and induction 
of lysogenic Bacillus rnegaterium 

Studies on the development  of bacteriophage in protoplas ts  of t3acil lus mega l e r ium  (SALTON 
AND MCQUILLEN 1) made it necessary to devise media for the lysogenic strain 899 (I) (kindly provided 
by  Dr. LWOFF). Two types  of medium were needed--- one for maintenance of the lysogenic character  
of the culture (continued subcul ture  in unsui table  media can lead to loss of this p roper ty  2,a) and 
another  medium to confer wha t  Lwov~ a calls "ap t i tude" ,  the condition of the culture in which 
t r ea tmen t  with an inducing agent such as ultra-violet light, hydrogen peroxide, elc., causes lysis 
of the host  cells and liberation of mature  bacteriophages.  A single medium may o f  course satisfy 
both  requirements .  
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TABLE 1 8ooF  

Components  of m e d i a - -  g/ l i t re  / 

Inorganic salts solution "C" Amino-acid mixture "z8AA ' " 700~ 
! 

NHaC1 , DL-Alanine 
Na2HPO 4 6 L-Arginine. HC1 ~ 600~ 

3 L-Aspartic acid ~ KH2PO 4 
NaC1 3 
MgCI~. 6H20 o. t 
Na2SO 4 o .  i i 

(Analar grade reagents) 

Glucose solulim~ " G "  
Glucose 5 
Glucose sterilized separately 

L-Cysteine. HC1 
L-Glutamic acid <50C 
Glycine 
L-Histidine (base) 4oc 
DL-Isoleucine 
L-Leucine 
L-Lysine - 2HC1 30c 
DL-Methionine 
DL-Phenylalanine 
L-Proline 20c 
DL-Serine 
DL-Threonine 

¢0( 
DL-Tryptophan 
L-Tyrosine 
L-Valine 

0.05 g of each 
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The media were made up  in distilled water  and referred to as C/G, C / G / I 8 A A ,  etc., according to 
which components  were present.  When  only 17 amino-acids were used, cysteine was the one omitted.  

Cultures were aerated at 3 °o C. 
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Synthe t i c  med i a  have  no t  in the  pas t  been found  sa t i s fac to ry  for th is  lysogenic system2,  3. 
However ,  the  following m e d i u m  C/G 4 (Table I) ha s  been used  for dai ly  t r ans fe r  of B. megaterium 
899 (I) and  lysogeny  tins no t  been lost  af ter  8o subcu l tu res .  

On the  o ther  hand ,  induc t ion  ha s  never  been b r o u g h t  a b o u t  in C/G even  wi th  t he  fu r the r  
addi t ion  of t race  e l emen t s  and  calc ium.  T rans fe r  to a Bacto  t ryp tone- ]3ac to  y e a s t  ex t r ac t  m e d i u m  
(TYE) i m m e d i a t e l y  rendered  the  cu l tu re  " a p t "  for induc t ion .  An  equa l ly  effective b u t  ful ly syn the t i c  
induc t ion  m e d i u m  was  found  to be  t he  basal  sa l ts  solut ion,  C, p lus  18 amino-ac ids  (50-4oo/~g/ml  
of each) and  wi th  or w i t hou t  0 . 5 %  glucose (C / I8AA or C / I8AA/G) .  Omiss ion  of cys te ine  which  
m i g h t  itself act  as an  induc ing  agent ,  did no t  impa i r  the  m e d i u m  (C/I7AA/G) .  

Figs. IA,  B and  C show typica l  resul ts .  Var ious  med i a  were inocu la ted  wi th  a cu l tu re  which  
had  been t rans fe r red  more  t h a n  20 t imes  in C/G and  when  g rowth  was vigorous,  h y d r o g e n  peroxide  
(final concen t r a t ion  M/I5,OOO ) was added  as i nduc ing  agent .  Af te r  lysis  h a d  occurred,  the  phage  
t i t res  of induced  cu l tures  were 5 '  I°9-5 ' I°1°/ml in bo t h  syn the t i c  and  complex  media .  

I t  is a p p a r e n t  t h a t  t he  p rope r t y  of lysogeny  can  be m a i n t a i n e d  for long periods of cu l t iva t ion  
in a s imple  g lucose/sa l t s  m e d i u m .  I t  is also ev iden t  t h a t  i nduc t ion  can  be achieved wi th  tile s a m e  
dosage of induc ing  agen t  in glucose/amir~o-acids/sal ts  m e d i u m  as in complex  med ia  (cont ras t  LWOFF3). 
Ne i ther  ca lc ium ions nor  t race  e l emen t s  i mproved  t he  pe r fo rmance .  The  only  d iva len t  ca t ion  in 
the  m e d i u m  was m a g n e s i u m  at  a concen t r a t ion  of io  mg/l i t re .  
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C-terminal amino-acid sequence of tobacco mosaic virus protein 
W h e n  tobacco  mosa ic  v i rus  (TMV) is t r ea ted  wi th  ca rboxypep t idase ,  a b o u t  2,900 res idues  of 

th reon ine ,  a n d  on ly  threonine ,  are re leased per  molel ,  2. This  r e m a r k a b l e  f inding is in accord wi th  
o the r  obse rva t ions  a which  sugges t  t h a t  each v i rus  part icle  con ta ins  a p p r o x i m a t e l y  2,90o pept ide-  
cha in  sub-un i t s .  However ,  t he  release of m a n y  th reon ine  res idues  occurr ing  in sequence  and  o the r  
i n t e rp re t a t i ons  are by  no m e a n s  excluded.  A chemica l  a t t a c k  on t he  p ro te in  would  give defini t ive 
d a t a  on th is  po in t  and  m i g h t  yield fu r the r  i n fo rma t ion  concern ing  t he  t e rmina l  sequence.  

W h e n  t he  p ro te in  p repa red  f rom TMV was  sub jec ted  to hydraz inolys i s ,  accord ing  to AKABORI 
AND OHNO 4,5, and  the  D N P - d e r i v a t i v e  of t he  free C- te rmina l  amino  acid identif ied and  d e t e r m i n e d  
b y  2-d imens iona l  c h r o m a t o g r a p h y  ~, on ly  t h r eon ine  was  found.  The  a m o u n t  of t h r eon ine  released 
f rom the  protein,  correc ted  for t h e  losses i n h e r e n t  in t he  me thod ,  co r responded  to I equ iva l en t  
per  18,ooo g (Table I). Thus ,  t h e  C- te rmina l  posi t ion of a b o u t  2,800 th reon ine  res idues  and  only  
threonine ,  was defini te ly es tab l i shed  7. 

T A B L E  I 

RELEASE OF C-TERMINAL REACTION PRODUCTS OF HYDRAZINOLYSIS 

Hydrazinolysis T M V  protein 
t ime threonine 

Dethreoninated T M V  protein 

A Mnine Prolyl-alanine 

(h) equ iva l en t s  per 18,ooo g pro te in*  
4 - -  0.09 0.48 
5 0.79 0.35 0.32 

IO i .oo 0.94 0.08 
22 0.95 0.92 t race  

* Corrected b y  fac tors  of loss incur red  du r ing  hydraz ino lys i s  (IO h period),  d in i t ropheny la t ion  
and  ex t r ac t i on  o5 o.62, 0.63 and  o.63 for th reon ine ,  a l an ine  and  pro ly l -a lan ine  respect ively .  Most  
d a t a  are t he  ave raged  resu l t s  of severa l  runs ,  u sua l ly  wi th  a b o u t  o .5-1 .o  # M  of protein.  

W h e n  t he  p ro te in  isolated f rom enzyma t i ca l l y  d e t h r e o n i n a t e d  v i rus  was  reac ted  wi th  hyd raz ine  
for I0  or 22 hours ,  on ly  one free a m i n o  acid, i sola ted as t he  DNP-de r iva t ive ,  was  found  in near-  
s to ich iomet r ic  a m o u n t .  Th i s  a m i n o  acid was identif ied as alanine.  I n  addi t ion,  a t race  of an  u n k n o w n  


