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l inolea te  (PL) sys t ems  for f l-si tosterol  es ters  syn thes i s  
has  been  also recorded.  

I n  diploid  species, all  4 possible  c o m b i n a t i o n s  of 
p u r o t h i o n i n  and  s terol  es ters  p h e n o t y p e s  are presen t .  
This  po in t s  to  h e t e r o g e n e i t y  w i t h i n  t he  ~ a n d  /5 puro-  

Diploid species AIIoploicl species 
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s J \ ' X / ~  IAe ventricosa DM v j- a, PL 

u / ~  Ae.]uvens//s DCcM i a, PL 
\ ~u=~u ]-~JAe.unisNstats ~ l  B, P k - - @ ~ A e .  tSuncial/s C"C [ 

Ae. comosa j ~ 'x~ ( Ae. vaHaOllis C~S~ j a, PL 

~ Ae. triaPistota C~M ~ a,~,PL 
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i f/x) Ae. Oiuncialls CUlq ~ a, PL 

PurotNonin o~ Ilr J~; sterol esters PL (falmitate-Iifloleate) or k (linaleate) 

th ionins ,  b u t  f u r t h e r  c h a r a c t e r i z a t i o n  of p u r o t h i o n i n s  f rom 
these  species m u s t  wa i t  u n t i l  enough  m a t e r i a l  is grown�9 

I n  a l loploid species where  t h e  p a r e n t a l  genomes  h a v e  
gene t ic  i n f o r m a t i o n  for e l ec t rophore t i ca l ly  d i f fe ren t  
pu ro th ion in s ,  t h e  coexis tence  of t he  e and  fi fo rms  is no t  
a lways  observed .  A s imi la r  o b s e r v a t i o n  can  be  m a d e  
w i t h  t he  fl-si tosterol  es ter  sys tems.  I t  seems t h a t  dup l i ca te  
gene t ic  a c t i v i t y  for  s imi la r  sys t ems  rep resen t s  a n  adap -  
t ive  a d v a n t a g e  b u t  n o t  necessar i ly  a physio logica l  one. 
Con sequen t l y  r e d u n d a n t  sys t ems  m i g h t  be  los t  in t he  
course of evo lu t ion  fol lowing Mloploid fo rmat ion .  I t  is to  
be  n o t e d  t h a t  all  obse rved  losses af fec t  t he  a d d i t i o n a l  

genomes  and  no t  t he  so-called p i v o t a l  genomes.  Th i s  is 
cons i s t en t  w i t h  t he  cy togene tJca l  o b s e r v a t i o n  t h a t  p i v o t a l  
genomes  are comple t e ly  homologous  w i th  k n o w n  diploids,  
while  t he  a d d i t i o n a l  genomes  are  ex tens ive ly  modif ied  
a n d  only  pa r t i a l ly  homologous  w i th  diploid  analyzers .  

Cytogenetical relationships in A egilops- Triticum 
species and distribution of purothionins and 
/5-sitosterol esters systems. 

Resumen. E n  Tril icum durum Desf. (genomios AB) ,  el 
genomio  A con t ro la  la s intes is  de p u r o t i o n i n a  /3 y el 
genomio  B la de p u r o t i o n i n a  ~. Las  especies diploides  del 
g rupo  Aegilops-Tri t icum s in t e t i zan  c~ 6/5, pe t e  no  las dos. 
E n  numerosos  a loploides  de este g rupo  se obse rva  la  
p6rd ida  de la a c t i v idad  s in t&ica  p a r a  la  p u r o t i o n i n a  
co r respond ien te  a u n o  de los genomios.  
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C o m p l e m e n t  w i t h  38 C h r o m o s o m e s  in T w o  S o u t h  

Since t he  a p p e a r a n c e  of t echn ica l  i m p r o v e m e n t s  for 
c h r o m o s o m a l  s tudy ,  m o s t  paper s  dea l ing  w i t h  t he  
c o m p l e m e n t  of t he  r a t  h a v e  been  devo t ed  to Rattus 
norvegicus TM. On t he  o t h e r  hand ,  on ly  t h e  r ecen t  
r e p o r t  f rom YOSIDA la h a s  ana lyzed  t he  n m n b e r  a n d  
c h r o m o s o m a l  m o r p h o l o g y  in Raltus rattus. F r o m  those  
pape r s  i t  can  be  conc luded  t h a t ,  a l t h o u g h  b o t h  var ie t ies  
of r a t s  e x h i b i t  c h r o m o s o m a l  p o l y m o r p h i s m ,  42 seems to  
be  t he  diploid  c h r o m o s o m e  n u m b e r  for 77. norvegicus and  
R. rattus. 

The  p r e sen t  p a p e r  deals w i t h  2 popu l a t i ons  of R. rattus, 
h a v i n g  c h r o m o s o m e  m o r p h o l o g y  and  a diploid  n u m b e r  
d i f fe ren t  f rom those  descr ibed  in R. norvegicus and  
R. rattus. 

Material  and methods. A t o t a l  of 16 a n i m a l s  (3 ~ and  
13 9) col lected in P u n t s  Lara ,  P rov ince  of Buenos  Aires 
(Argent ina)  and  t he  env i rons  of S~o Leopoldo,  S t a t e  of 
Rio  G r a n d e  do Sul (Brasil)  were  s tudied .  

T h e  a n i m a l s  were in jec ted  w i t h  1 m l  of a 0 .04% 
colchic ine  so lu t ion  a n d  3 h l a t e r  were sacrificed. Chromo-  
some spreads  f rom bone  mar row,  spleen and  tes tes  were 
p r e p a r e d  as descr ibed  e lsewhere  1~ I n  each  a n i m a l  no 
fewer t h a n  10 m e t a p h a s e s  f rom each  one of t he  t i ssues  
processed were ana lyzed .  

A m e r i c a n  P o p u l a t i o n s  of R a t t u s  r a t t u s  

Results and discussion. The  16 spec imens  of R. rattus 
s tud ied  h a d  a diploid n u m b e r  of 38 chromosomes .  The  
ana lys i s  of t he  c o m p l e m e n t  showed t he  ex is tence  of 
9 pa i rs  of me tacen t r i c ,  3 pa i rs  of sub t e rmina l ,  a n d  7 pa i r s  
of ac rocen t r i c  chromosomes .  A l t h o u g h  X - c h r o m o s o m e s  
were di f f icul t  to  i den t i fy  w i t h  accuracy ,  i t  could  be  
d e t e r m i n e d  t h a t  t h e y  were second or t h i r d  in  size a m o n g  
t he  ac rocen t r i c  e lements .  Tile Y - c h r o m o s o m e  was  t he  
smal les t  ac rocen t r i c  c h r o m o s o m e  of the  set  (Figur  e 1). 
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Fig. 1. Karyotype of male R. rattus-with 38 chromosomes. The first 
pair in the second row are the XY chromosomes. Squares point out 
the absence of pairs 3, 6, 9 and 12 of R. norvegicus; underlined Pairs 
are the new chromosomes not observed in R. norvegicus (compare 
with karyotype in Figure 2). 

Fig. 2. Karyotype of male R. norvegicus with 42 chromosomes. Tile 
first pair in the second row are the X Y chromosomes (chromosomes 
are arranged according with NOWELL et al.a). 

Since no  R. rattus w i t h  42 ch romosomes  was found,  we 
decided to  c o m p a r e  t he  k a r y o t y p e  of our  sample  wi th  t h e  
k a r y o t y p e  of a s ample  of R. norvegicus col lected in  a 
n e i g h b o u r i n g  area.  Consequent ly ,  c h r o m o s o m e  spreads  
f rom 5 wi ld  R. ,zorvegicus (2 c~ and  3 ~) t r a p p e d  in L a  
P l a t a  c i ty  (Prov ince  of Buenos  Aires) were p r e p a r e d  a n d  
s tudied .  Dip lo id  n u m b e r  in  these  an ima l s  was  42. Karyo-  
types  were cons t ruc t ed  accord ing  to  t he  s y s t e m  proposed  
b y  NOWELL et  al. ~ (Figure 2). 

The  c o m p a r i s o n  of t h e  2 complemef i t s  showed t h a t  t h e  
k a r y o t y p e  of 38 c h r o m o s o m e s  dif fered f rom t h a t  of 42 
in t h e  fol lowing fea tu res :  (a) absence  of t h e  s u b t e r m i n a l  
pa i rs  3 a n d  12; (b) absence  of 2 pa i r s  of ac rocen t r i c  

ch ro mo s o mes  of t h e  group 4-10 ;  (c) ex is tence  of 2 pa i r s  
of large  m e t a c e n t r i c  ch ro mo s o mes  (Figures 1 a n d  2). 

T h e  diploid  n u m b e r  of 42 ch romosomes  is p r o b a b l y  
t h e  m o s t  genera l  for ra ts .  Therefore ,  i t  is poss ible  to  
a s sume  t h a t  t h e  c o m p l e m e n t  of 38 ch romosomes  h a s  
a r i sen  f rom t h a t  of 42 b y  m e a n s  of a process  of ch romo-  
somal  r e a r r a n g e m e n t ,  t h e  fol lowing be ing  t h e  m o s t  
p r o b a b l e  m e c h a n i s m :  (a) de le t ion  of t h e  sho r t  a rms  of 
pa i r s  3 a n d  12, or a l t e rna t ive ly ,  pe r i cen t r i c  inve r s ion  
t r a n s f o r m i n g  t h e  s u b t e r m i n a l  3 an d  12 ch ro mo s o mes  in to  
ac rocen t r i c  e l emen t s ;  (b) cen t r i c  fus ion b e t w een  t he  
r e a r r a n g e d  pa i r s  3 an d  12 a n d  2 pa i r s  of ac rocen t r ic  
chromosomes .  

T h e  e x t e r n a l  a p p e a r a n c e  of our  spec imens  does n o t  
seem to differ  f rom t h a t  h a b i t u a l l y  descr ibed  in R. rattus. 
However ,  t h e  lack  of an ima l s  w i t h  42 ch ro mo s o mes  
p r e v e n t e d  us f rom d e t e r m i n i n g  w h e t h e r  or n o t  t h e  2 
t ypes  of R. rattus h a v e  t h e  same  p h e n o t y p e .  

Final ly ,  t h e  ex is tence  of a s imi la r  c h r o m o s o m e  comple-  
m e n t  in  2 R. rattus p o p u l a t i o n s  s e p a r a t e d  b y  more  t h a n  
1200 k m  poses a v e r y  i n t e r e s t i ng  ques t ion :  Is  t h e  /~, 
rattus w i t h  38 ch ro mo s o mes  widesp read  alI over  t he  
S o u t h  A m e r i c a n  c o n t i n e n t ?  F u r t h e r  r a t  s ampl ings  
invo lv ing  d i f fe ren t  regions  of S o u t h  Amer i ca  will be  
necessa ry  to  answer  t h e  ques t ion .  

Resumen. Se e s t u d i a r o n  los c romosomas  de 16 e jem-  
p lares  de Rattus raltus p r o v e n i e n t e s  de la P r o v i n c i a  de 
Buenos  Aires  (Argent ina)  y del E s t a d o  de Rio G r a n d e  do 
Sul (Brasil).  E n  todos  los an ima le s  el c o m p l e m e n t o  
e s tuvo  fo rmado  por  38 c romosomas ,  Cons ide rando  que  
en  las r a t a s  el c o m p l e m e n t o  de 42 c romosomas  es pro-  
b a b l e m e n t e  el mas  general izado,  se sugiere que  el 
c o m p l e m e n t o  de 38 c r o m o s o m a s  h a  de r ivado  del de 42 
m e d i a n t e  u n  proceso de r e o r d e n a m i e n t o  c romosdmico  
con fus idn c6ntr ica .  
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P r o p e r t i e s  of M y c o b a c t e r i o p h a g e  1321 

M y c o b a c t e r i o p h a g e  C2 was i so la ted  b y  MANKIEWICZ 2 
in 1965 f rom s p u t u m  of a p a t i e n t  w i t h  a lveo la r  cell car-  
c inoma.  Th i s  c o m m u n i c a t i o n  descr ibes  s tudies  on  t h e  
morpho logy ,  nucleic  acid c h a r a c t e r i z a t i o n  of C2 a n d  
phage-Mycobacterium smegmatis re la t ionsh ip .  

Experimental. P h a g e  C2 and  i ts  host ,  M. smegmatis, 
s t r a i n  ATCC 607, were suppl ied  b y  Dr. E.  MANKIEWlCZ. 
E l e c t r o n  mic roscopy :  p h a g e  was  p r o p a g a t e d  on  ATCC 607 
g rown in YOUMANS a n d  KARLSON a med ium,  pur i f i ed  b y  
d i f fe ren t ia l  c en t r i f uga t i on  a n d  suspended  in 1% a m m o -  
n i u m  ace ta te .  A d rop  of phage  suspens ion  or phage-  
in fec ted  bac t e r i a l  cu l tu re  was p laced  on  a F o r m v a r -  
c a r b o n - c o a t e d  grid, a n d  n e g a t i v e l y  s t a ined  w i t h  2% 

n e u t r a l  p o t a s s i u m  p h o s p h o t u n g s t a t e  (PTA). Spec imens  
were e x a m i n e d  w i t h  a Phi l l ips  E M  200 e lec t ron  micro-  
scope. Nucleic  acid s tud ies :  p h a g e  C2 was p ropaga t ed ,  
h a r v e s t e d  a n d  pur i f i ed  b y  t h e  m e t h o d  of SELLERS a n d  
RIJN~ALS 4 modi f ied  b y  t h e  use of R V A  agar  m e d i u m  5 
in s t ead  of L e v e n t h a l ' s  agar .  Acr id ine  o range  s t a in ing  of 
phage  nucle ic  acid was done  b y  t h e  p rocedure  of MAu 
a n d  HILL s. P h a g e  D N A  was  e x t r a c t e d  w i t h  p h e n o l  a t  
r oom t e m p e r a t u r e ,  pur i f ied  7 a n d  i ts  i n fec t iv i ty  t e s t ed  
ag a i n s t  M. smegmatis, BCG, C. ho//mani, E. coli a n d  
mouse  L cells. D N A  c o n c e n t r a t i o n  was  m e a s u r e d  b y  
s p e c t r o p h o t o m e t r y  ( B e c k m a n  DB-G)  a n d  d i p h e n y l a m i n e  
r eac t i on  s a n d  i ts  b u o y a n t  dens i ty  in  CsC1 was  k i n d l y  


