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Finally,  a ve ry  faint  non-var iable  band, designated (d) 
migra ted  still far ther  to the  anode. Thus all specimens 
were ident ical  for (a) and (d). Because of the  wide 
separat ion of (a) and (d) wi th  the  insert ion of (bc) bands  
it  is assumed tha t  (a) and (d) represent  products  of 2 
different  homozygous  loci. Consequently,  a to ta l  of 3 loci 
are pos tu la ted  for phosphoglucomutase  in ra inbow trout .  

The possibi l i ty exists t h a t  these 3 loci are homologous 
to the  PGMa, PGM~ and PGM~ loci in man, an idea sup- 
por ted  by  the  similar  na ture  of the  fastest  band. HOPKIN- 
SON and HARRIS' .5 descript ion of the  FGIVI 3 banding  as 
bare ly  detectable  in h u m a n  muscle ext rac ts  would apply  
to the  t rou t  muscle zymograms.  I n  the  present  s tudy,  
this band has not  been s tudied in ext rac ts  of o ther  tissues 
which migh t  show i t  more. clearly. Despi te  the  apparen t  
s imilar i ty  of t rou t  and h u m a n  phosphoglucomutase  in 
being under  the  control  of 3 loci, the  to ta l  number  of 
isozylnes in man  is about  twice the  number  in t rout .  

Zusammenfassung. Es wird aufgrund von  St/~rke-Gel- 
Zymogrammana lysen  der Phosphoglukomutase  in 72 
Forel len (Salmo gairdneri) die Exis tenz  eines po lymorphen  
und zweier nicht  var i ierender  Gene ermit te l t .  Der  Poly- 
morph ismus  beruh t  auf 2 Allelen mi t  i ibere ins t immenden 
Frequenzen  im Hardy-~Teinberg-Gleichgewicht .  
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Zymogram for phosphoglucomutase from skeletal muscle homo- 
genates of 5 rainbow trout showing the (bb) homozygote, (be) 
heterozygote (3), and (ce) homozygote. 
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P u r o t h i o n i n s  in  Aegilops-Triticum s p p .  

Puro th ion in  was first  obta ined  f rom the  endosperm of 
hexaploid  whea t  (Triticum aestivum L.) and crystal l ized 
by  BALLS et  al. 1. This high sulphur prote in  moie ty  of a 
proteol ipid has bacter ic idal  and fungicidal  ac t iv i ty  ~. 
Recen t  work  a-6 has established t h a t  the  crystal l ized 
mater ia l  is a mix tu re  of approx ima te ly  equal  amounts  of 
2 forms:  purothionins  e and ft. Molecular weight  deter-  
minat ions,  aminoacid  composi t ion and other  proper t ies  
indicate  t h a t  the  2 forms are ve ry  closely related 5. W e  
have  found t h a t  bo th  the  al lohexaploid T. aestivum L. 
(genomes ABD) and the  a l lote t raploid T. durum Desf. 
(genomes AB) synthet ize  the  ~ and fl forms% This  note  is 
to repor t  some phylogenet ic  implicat ions of purothionins.  

The diploid species T. monococcum (A) synthet izes  
only tile t5 form, suggesting t h a t  the  A genome of T. 
durum is responsible for the  genetic control  of /3 form 
synthesis  and the  B genome for t h a t  of the  e form. 
Analysis of the  potent ia l  B genome donor, namely,  the  
diploid species Aegilops speltoides (S = B), which does 
synthet ize  the  c~ form, substant ia tes  the  hypothesis .  This 
indicates t ha t  e and /5 purothionins  are the  result  of 
d ivergent  evolu t ion  a t  the  diploid level and have  come to 
coexist  by  the  convergent  process of alloploid format ion.  

We  have  fur ther  inves t iga ted  the occurrence of ~ and/3 
forms in the  remaining  species of the  Aegilops-Triticum 

group. A microlnethod was used because  only small  
amounts  of mater ia l  were available.  The  samples, 200 to 
400 mg of ground kernels were macera ted  for 2 h wi th  
twice the  a m o u n t  (v/w) of pe t ro leum ether  (b.p. 35-60~ 
The superna tan t  was t ransferred wi th  the  aid of a capil- 
lary tube  to a piece of paper  (Wha tman  No. 3, 2 • 8 mm) 
and evapora ted  in the  process. Lipid was dissociated from 
puroth ionin  by  t rea t ing  the  paper  wi th  1 N  HC1 in 
e thano l : pe t ro l eum ether  (3:1) wi th  the  aid of a capi l lary 
and then  was ex t rac ted  by  immers ion  in pe t ro leum 
ether  for 1 h. The  dried paper  was wet  wi th  buffer  and 
the  purothionins  f rac t ionated  by  starch-gel  electrophoresis.  

The results are summar ized  in the  Figure.  The  occurrence 
of the  previous ly  described 7 l inoleate  (L) and pa lmi ta te -  
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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 

Name 6enome Phenotype* Name Benomes Pllenotype ~ 
PL T. manococcum A B, L ~ T. durum AB ~,~,L 

/ / "  { Ae. langv/sslma / I Ae" scuvma / ,,1 Ae. speltaiaes o~ P xx'x De cr [ - ,L  ~ ,B-IA~Cyl/ndHca DC a, PL 

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 
2 

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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