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c h r o m o s o m e  b r e a k i n g  a g e n t  was  u n a b l e  to  induce  chro-  
m o s o m a l  a b e r r a t i o n s  in  t h i s  p l a n t  species. W e  know, 
however ,  t h a t  m a n y  chemica l s  w h i c h  d a m a g e  a n i m a l  
chromosomes ,  m a y  n o t  induce  c h r o m o s o m a l  a b n o r m a l i t i e s  
in  p l a n t s  as was  found  in c o n n e c t i o n  w i t h  t h e  cy togene t i c  
s tud ies  of cyc l ama te s  n- l~,  a n d  d i f fe ren t  p l a n t  species m a y  
r eac t  d i f f e ren t ly  to  t he  same  chemica l  as was revea led  b y  
a s t u d y  of RILEY a n d  INTEuROTH l~ on  t h e  effect  of L S D  on 
p l a n t  chromosomes .  

Z u s a m m e n / a s s u n g .  7 ,12 -Dime thy lbenz  ( a ) an th r acen  
(DMBA) in v e r s c h i e d e n e n  K o n z e n t r a t i o n e n  ans te l le  yon  
Auxin ,  K i n e t i n  u n d  K o k o s m i l c h  i m  N~thrmedium indu-  
z ier t  die B i l d u n g  yon  W u r z e l n  u n d  b e b l ~ t t e r t e n  Sprossen  
au f  den  Kal l i  yon  Haworthia variegata. Dieses E rgebn i s  
g le icht  d e m j e n i g e n  i m  vollst~tndigen K o n t r o l l m e d i u m  
ohne  DMBA,  m i t  d e m  Unte r sch ied ,  dass  u n t e r  d e m  Ein-  
f luss yon  D M B A  weniger  Sprosse u n d  eine grdssere 

A n z a h l  y o n  W u r z e l n  geb i lde t  werden .  Cytologische 
U n t e r s u c h u n g e n  a n  Kal lus-  u n d  Wurze lze l l en  aus  d e m  
DMBA-?Ciedium zeig ten  eine n o r m a l e  K o n s t i t u t i o n  des 
C h r o m o s o m e n s a t z e s  ohne  c h r o m o s o m a l e  Abe r r a t i onen .  
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Induced Morphogenetic Variations in Aspergillus 

One of t he  m o s t  p o t e n t  modif iers  of genet ic  t r ansc r ip -  
t ion  in m e t a z o a n  sys t ems  is 8-azaguanine ,  wh ich  is k n o w n  
to replace  guan ine  in messenger  R N A  ( m - R N A ) 1  The  
knowledge  t h a t  such  r e p l a c e m e n t  can  be  e n v i r o n m e n t a l l y  
p r o g r a m m e d ,  led t he  a u t h o r s  to  i nves t i ga t e  t he  i m p a c t  of 
8 -azaguan ine  on d iverse  s t r a in s  of A.  oryzae, cu l tu red  in 
def ined  n u t r i e n t  mil ieu,  This  c o m m u n i c a t i o n  repor t s  t h e  
new S morpho log ica l  v a r i a t i o n s  i nduced  in A.  oryzae b y  
th i s  aza-base .  

Materials and methods. The  d iverse  cul tures  of A.  oryzae 
f igur ing  ia  th i s  i nves t iga t ion  are f rom KAKKAR'S pe r sona l  
stock,  and  these  s t r a ins  were or ig ina l ly  i so la ted  f rom t h e  
soil and  rh izosphere  microf lora  of w h e a t  fields of A l l a h a b a d  
and  s u b u r b s  in  1960-1961. D u r i n g  the i r  en t i re  pe r iod  of 
r e t e n t i o n  u n d e r  cu l tu ra l  condi t ions ,  these  s t r a in s  h a v e  
r e t a ined  the i r  r igid s t r u c t u r a l  p a t t e r n  and  general  m o r p h o -  
logy, as descr ibed b y  RAPER and  FENNELL ~ w i t h o u t  a n y  
a p p a r e n t  d iscern ib le  a b n o r m a l i t y .  

The  basa l  m e d i u m  of t h e  p re sen t  i nves t iga t ion  was t h e  
modi f ied  Czapek 's  m e d i u m  con ta in ing :  Sucrose, 10 g; 
KHePO4, 1 g; N a N O  a 3.0g;  KC1, 0.5 g; MgSO 4, 7H,O, 0.5g;  

oryzae by 8-Azaguanine 

FeSO 4, 0.01 g; an d  p y r e x  th r i ce  d is t i l led  w a t e r  to  m a k e  
1 1. 8 -azaguan ine  was a d d e d  to  t h e  basa l  mediurr~ in t h e  
c o n c e n t r a t i o n  of 85 rag/1. T h e  re in forced  m e d i u m  was 
a p p o r t i o n e d  in p y r e x  (white  label)  150 m l  E r l e n m e y e r  
cu l tu re  flasks,  each  f lask c o n t a i n i n g  25 ml  of t h e  cu l tu re  
solut ion.  T h e  f lasks c o n t a i n i n g  t h e  cu l tu re  s o l u t i o n  were 
sub jec ted  to f r ac t iona l  s t e r i l i za t ion  in  Arno ld ' s  s teamer ,  
b y  s t e a m i n g  t h e m  for 30 m i n  each  d ay  for 3 consecu t ive  
days.  T h e  p H  of t h e  cu l tu re  f luid was 6.5. 

T h e  i nocu lum was p r e p a r e d  f rom t h e  conid ia  of d iverse  
s t r a in s  of A.  oryzae, which  were washed  b y  c e n t r i f u g a t i o n  
an d  f ina l ly  suspended  in doub le  dis t i l led  water .  I n o c u l a t i o n  
was pe r fo rmed  b y  p i p e t t i n g  1 ml.  of t h e  s t a n d a r d i z e d  
spore  suspens ions  (approx.  25,000 spores) in to  t h e  f lasks 
con ta in ing  t h e  cu l tu re  solut ion.  Af ter  inocula t ion ,  t h e  

l H.C. PITOT, in Molecular Genetics, Part II (Ed. J. H. TAYLOR; Aca- 
demic Press, New York 1967), p. 387. 

2 I4. B. RAPER and D. I. F~NNELL, The Aspergilli (The Williams and 
Wilkins Company, Baltimore, Maryland 1965), p. 370. 

Fig. 1. An abnormal bead of A. oryzae witb 6 secondary septate stalks, 
terminating into fertile miniature vesicles bearing chains of globose 
or sub-globose eonidia. • 800. 

Fig. 2. All abnormal bead of A. oryzae with secondary stalks in various 
stages of development. • 800. 
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culture flasks were incubated  at  a f ixed t empera tu re  of 
25 ~ ~- I~  for 25 days. The  controls, which were devoid  of 
8-azaguanine, were s imul taneously  main ta ined  in respect  
of each isolate. 

Results and discussion. The results of a representa t ive  
exper iment  are presented in the  Table, and the  morpho-  
genetic var ia t ions  of interest  are depicted in Figures 1 and 2. 

After  15 days of growth on the  med ium reinforced wi th  
8-azaguanine, the  colour of the  strains was comple te ly  
al tered f r o m  the  normal  Ra ine t t e  green (Ridgway Pl. 
X X X I X )  to Sayal  brown (Ridgway P1. X X I X )  on the  
upper  side, and Pale  Chalcedony yel low (Ridgway Pl. 
XVlI) on the  lower side a. 

The  o ther  induced morphologica l  var ia t ions  are 
enumera ted  below: Prol i fera t ion of the  s te r igmata  into 
secondary stalks (only in heads bear ing biseriate sterig- 
mata ) ;  stalks septate,  6 to 14 in number ,  t e rmina t ing  into 
min ia ture  ferti le heads wi th  uniseriate  s ter igmata ,  
bear ing chains of globose or  sub-globose conidia in basi- 
petal  succession. Stalks va ry ing  in length  f rom 65 to 
150 btm, and b read th  5 to 9 b~m. Secondary  min ia tu re  
vesicles 5 to 8 b~m long and 6 to 8 b~m broad ; Conidia 5 to 
7.5 b~m in diameter .  

These morphogenet ic  var ia t ions  have  been repea ted ly  
observed in diverse strains of A. oryzae, as we repeated our 
exper inlents  to confirm the  observations.  The f requency 
of the  abnormal  heads obta ined ill diverse strains of A. 
oryzae is depicted in the  Table.  Tile controls,  which were 
devoid of 8-azaguanine, remained unaffected and no 

var ia t ions  were de tec ted  in them. The diverse strains 
produced 52% to 73% abnormal  heads under  the  impac t  
of 8-azaguanine. Similar  aber ran t  deve lopment  of the  
phial ids  was also induced in the  present  strains of A. 
oryzae by  6-azauracil  (80 rag/l) and 2-amino-pyr imidine  
(110 rag/l). The  earlier reports  of prol i fera t ion in A spergilli 
are those of THIELKE 4, 3/~ILLI~R and ANDERSON 5 and 
TURIAN 6. 

Dur ing  repeated  transfers f rom 8-azaguanine-reinforced 
med ium to 8-azaguanine-reinforced medium,  the  strains 
persisted in producing a high percentage of abnormal  
heads, bu t  on t ransfer  to the  med ium devoid of 8-aza- 
guanine, the  strains rever ted  to n o r m a l  wi th in  72 h, and 
the  abnormal  t rai ts  qu ick ly  disappeared.  This  clearly 
proves  tha t  the  morphogenet ic  var ia t ions  encountered in 
A. oryzae strains were in response to the  p rog rammed  
env i ronmenta l  signal of 8-azaguanine. 

In  v iew of the  foregoing observat ions  the  authors  are 
t emp ted  to hazard the  explana t ion  tha t  the  synthesis  of 
abnormal  m-RNA's ,  following the  incorporat ion of 8- 
azaguanine,  invar iab ly  leads to the  product ion  of al tered 
bu t  stable ca ta ly t ic  proteins  wi th  novel  potential i t ies ,  
which m a y  be responsible for inducing the  recognizable 
morphogenet ic  var ia t ions  in A. oryzae ~. 

Rdsumd. Prolif6rations de l ' apparei l  sporifgre d'A spergil- 
lus oryzae t rai t6 ~ l 'azaguanine.  

R. K. KAKKAR ~ and B. R. MEI~RO:rRA 

Frequency of proliferating biseriate abnormal heads produced after 
15 days of growth of A. oryzae cultures on complete modified Czapek's 
medium to which 85 mg/l of 8oazaguanine had been added, as com- 
pared to controls to which no 8-azaguanine had been added 

Aspergillus oryzae cultures 

No. Without 8-azagnanine With 8-azaguanine 
(%) (%) 

136 0.0 63.0 
151 0.0 66.0 
159 0.0 52.0 
168 0.0 73.0 
190 0.0 69.0 
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D N A  R e p a i r  S y n t h e s i s  a f ter  X - I r r a d i a t i o n  in  E. coli  

Ionizing radia t ion  disrupts  DNA,  and the  kil l ing effects 
of such radia t ion  on ceils are to a large extent ,  the  result  
of damage  to DNA1. Al though  the  precise na ture  of this 
damage  is unknown,  X-rays  a r e  known to produce dis- 
cont inui t ies  in the  sugar-phosphate  backbone  of the  
molecule ~. The  damage  is p robably  no t  l imi ted  to the  
produc t ion  of hydrolyzed  phosphadies ter  bonds bu t  l ikely 
involves  the  ribose moie ty  a and the  bases as well  4. Ev id -  
ence for enzymat ic  repair  of radia t ion- induced damage  to 
D N A  has been found in m a n y  systems and has resulted 
largely f rom the  s tudy  of bacter ia l  mu tan t s  hav ing  
al tered radia t ion  sensi t iv i ty  1, and f rom measurement  
of changes in the  molecular  weight  of D N A  fol lowing 
i r radia t ion of l iv ing ceils. 

In  E. coli, the  t ime  course of s t rand rejoining, presum- 
ab ly  the  final  step in, the  repair  process, is s imilar  in UV- 

and x - r a y  induced damage,  being essent ial ly comple te  in 
1 h 2, 5. The  ear ly  steps in the  la t te r  case are comple te ly  
unknown.  A serious dif f icul ty  in the  search for ear ly  
enzymat ic  steps in X- ray  repair  is the  lack of a w e l l  
defined lesion in the  D N A  molecule, such as pyr imidine  
dimers  fol lowing UV, of which tile reversal  or remova l  
could be followed. 
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