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Since t an  a is a func t ion  of the  molecu la r  l eng th  and of the  in t e rmolecu la r  i n t e r ac t i on  these  
resul t s  are cons i s ten t  w i th  a p ic tu re  of DNA in which  the  two po lynuc leo t ide  cha ius  fo rming  the  
double  hel ix  separa te  when  all the  hydrogen  bonds  i n v o l v i n g  cy tos ine  a s d  mos t  of those  i n v o l v i n g  
adenine  are b roken  by  t i t r a t i on .  On b a c k  t i t r a t i o n  to  n e u t r a l i t y  the  double  hel ix  is not  re-formed.  
The s ingle  chains,  below p H  3.8, show much  g rea te r  f lex ib i l i ty  and  smal ler  a symnae t ry  t h a n  the  
u n c h a n g e d  DNA molecule.  

This  work  is be ing  ex t ended  to  lower concen t r a t i ons  of DNA where the  value  of t an  (t (i.e. 
( tan ~)0) is i n d e p e n d e n t  of concen t ra t ion ,  to  ob ta in  e s t ima te s  of the  molecular  d imensions ,  and  to  
the  a lka l ine  s ide of neu t r a l i t y .  At pH 6.o, log ( tan It)0 -- 2"54. 
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L-Azaserine as an inducing agent for the development of phage 
in the lysogenic Escherichia coil, K-12" 

The ab i l i t y  of an agen t  to  induce  the  d e v e l o p m e n t  of ac t ive  bac t e r iophage  froni the  p rophage  
s t a t e  in lysogenic  b a c t e r i a  can be corre la ted  wi th  m u t a g e n i c  and  carc inogenic  ac t iv i t i e s  1. These and 
other  r a d i o m i m e t i c  agen ts  b r ing  abou t  cy to logica l  changes  in bac t e r i a  cha rac te r i zed  by  chromosomal  
abe r r a t i ons  and  f i l amen ta t i on  2. 

L-Azaserine (O-diazoacetyl  serine) is a new an t ib io t i c  which is rece iv ing  special  a t t e n t i o n  because  
of i ts  an t i -neop las t i c  a c t i v i t y  3. As a m u t a g e n i c  agent  in  bac te r i a l  sys tems,  azaser ine  was more ac t ive  
t h a n  n i t rogen  m u s t a r d  4, I n d u c t i o n  of f i l ament  fo rma t ion  in  Escherichia coli by azaser ine  has also 
been observed  s. Because  of these  r a d i o m i m e t i c  propert ies ,  we p red ic ted  t h a t  azaser ine  could induce  
the fo rma t ion  of ac t ive  phage  (lambda) in the  lysogenic  Escherichia coli, s t ra in  K-I2,  This  was  
indeed  true.  

T A B L E  I 

EFFI.2CT OF L-AZASERINE ON BACTERIA AND lambda PHAGE IN CULTURES OF gscherichia coli, K-i , .  

L-Azaserine 
Medium ~g,'ml 

Bacteria per ml Phage per ml 

oh 5 h o h  5h 

S-G* o 2.14 • IO 6 1.25" Io 8 o 5,8" lO 4 
o.I 2.14 • lO 6 I.OO. lO 6 o 2. 3 • IO: 

N u t r i e n t  o 8.43- lO 9 1.o 3 • Io 9 o 1.6. lo  s 
Bro th  2oo 1.44- io  6 <~ IO a o > 5.0. lo  7 

* S-G = Sal ts-Glucose med ium.  
Cells g rowing  in  the  respec t ive  med ia  were h a r v e s t e d  a t  the  loga r i thmic  phase  of growth,  

washed  twice  wi th  med ia  and  inocu la t ed  in to  fresh med ia  to  g ive  the  in i t i a l  colony counts  i n d i c a t e d  
for t i m e  zero. Samples  were t a k e n  a t  i n t e rva l s  and  p l a t ed  for colony formers  and  for free phage.  
Free  phage  was  measured  as p l aque  formers  on a s t r e p t o m y c i n  r e s i s t an t  m u t a n t  (C-Sr) of the  indi -  
cator,  s t r a in  C, in  the  presence of s t r e p t o m y c i n  (method of BERTANI6).  
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Fig. I. Recovery of Escherichia coli, 
iv( - 12 as either colony formers or plaque 
formers after  exposure to azaserine. 
(Azaserine concentrat ions in t,g/ml). 

In  salts-glucose or in broth  media the spontaneous  
liberatio[1 of lambda phage parallels the rate of bacterial 
growth reaching an average of one free phage per 2-3ooo 
bacteria in a sa tura ted culture. In  the presence of as little 
as o.I l*g of azaserine per ml in the salts-glucose medium 
the phage yield after 5 hours was 4oo t imes greater than 
tha t  of the spontaneous  control with a decrease in bacteria 
giving 23 phages per surviving bacteria (see Table I). In  
nut r ient  broth, greater  concentrat ions of azaserine are 
required for both  inhibit ion of bacterial growth and in- 
duction of phage formation.  With 2oo t*mg of azaserine 
per ml of broth the bacterial count  dropped precipitously 
and the phage count  rose to over 5oo t imes tha t  of the 
growing control (Table I). With proper  concentrat ions of 
cells and drug, mass lysis could also be demonstrated.  

A more accurate measure of induction was obtained 
by exposing washed bacteria to azaserine in phosphate  
buffer. In this medium, neither growth of the bacteria 
nor matura t ion  of induced phage occurs. Star t ing with 
a given populat ion of bacteria, IOO ° o of which are colony 
formers, the inducing action was measured by the conver- 
sion of cohmy formers to plaque fornlers or infectious 
centers when plated on the sensitive indicator, Escherichia 
toll, strain C. The proport ion of the populat ion which 
cannot  be accounted for as either colony or plaque formers 
are apparent ly  cytotoxic victims of the drug action. Though 
the percentage of plaque formers per accountabie popula- 
t ion increases rapidly with increased concentrat ion of or 
exposure to the drug, the percentage of "unaccountables"  

lost by the cytotoxic action also increases. After a two hour  exposure to I.O [Ig of azaserine per 
ml, 48°0 of the original populat ion was recovered as either a colony former ( t i % )  or a plaque 
former  (37 %). Fig. i also shows tha t  fur ther  exposure resulted in a complete sterilization of all forms 
at  12 hours. The cytotoxic action at o.t / tg/ml is nil allowing almost complete accountabil i ty with 
49 Oo plaque formers and 5 ° % colony formers after a twelve hour  exposure. 

Thus azaserine joins the ranks of chemical inducers of prophage development.  This is of part icu- 
lar interest, not  only because of the ant ibiot ic  nature  of azaserine, but  because of its radiomimetic  
and anti-neoplast ic  properties.  

We are indebted to Dr. C. C. STOCK of the Sloan-Ketter ing Ins t i tu te  for Cancer Research, 
New York, for a generous supply of L-azaserine. 
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The application of mineralogical theories to the 
"mineral" phase of teeth and bones 

For  m a n y  years mineralogists  have recognized tha t  cons tan t  ratios of e lementary const i tuents  
are not  essential to the existence of a single phase having characteristic physical  and optical proper-  
ties. Thus,  for example,  one of the commones t  rock-forming minerals is plagioclase feldspar, the 
composi t ion of which might  be: Na0.68 Ca0.32 All.32 Si2.68 08. This substance,  called andesine, can be 
considered as an isomorphic intermediate between albite (NaA1SiaOs) and anor th i te  (CaAl~Si2Os), 
being 68 % of the former and 32 % of the latter. 


