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INTRODUCTION 

I n  the  previous paper (Saitoh e t  d l . ,  1984) I reported t h e  karyotype 

composition and C-band p a t t e r n  of  middle (medium s ized)  and small (dwarf) 

races  of t he  s t r i a t e d  spined loach,  so  c a l l e d  "Cobit is  t a en i a  s t r i a t a  

Ikeda". Despite t h a t  they were both d ip lo id  populat ions having very 

s imi l a r  karyotypes, t he re  were s t i l l  s l i g h t  d i f fe rences  between them: arm 

r a t i o  of a  submetacentric p a i r  was usual ly l a rge r  and centromeric hetero- 

chromatin of it was smaller  i n  middle race ;  Robertsonian polymorphism 

which was assumed a s  an i n c i p i e n t  s t a t e  of t h e  d i f f e r e n t i a t i o n  of mul t ip le  

sex chromosome system was found i n  small race.  This assumption i s ,  how- 

ever ,  based upon only t h e  f a c t  t h a t  metacentr ic  chromosome formed by 

fus ion  was found i n  some indiv iduals  of males but  not  de tec ted  i n  females. 

Observing karyotypes of F1 hybrid is very useful  f o r  examining chrom- 

osomal d i f f e r e n t i a t i o n .  Since chromosomes of both pa ren t a l  forms a r e  

compared i n  t h e  same physiological  condit ion of hybrid c e l l ,  d i f f e rnces  

could be more c l e a r l y  demonstrated. Besides, it i s  more i n t e r e s t i n g  t o  

see i f  t h e  metacentr ic  appears only i n  male hybrids of t h e  c ross ing  made 

f o r  t h e  present  study. 

I n  t h i s  sho r t  r epo r t  I w i l l  show chromosomes of male and female F1 

hybrids of c ross ing  between female middle race  and male small r ace  t o  t e s t  

t h e  assumption of t h e  previous study. 

MATERIALS AND METHODS 

A r t i f i c i a l  F1 hybrids used i n  t h i s  study were produced from a c ros s  

f e r t i l i z a t i o n  between female middle r ace  and male small r ace  both obtained 

from Asahi River,  Okayama prefec ture .  Ovulation was induced by in t r ape r i -  

t onea l  i n j e c t i o n  of f rog  p i t u i t a r i e s  ( a f t e r  Kawamura, 1944) . F e r t i l i z e d  

eggs were reared  i n  an out-door aquarium a t  "Biwako Bunkakan" u n t i l  they 
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grew t o  enough s i z e  f o r  chromosome preparat ion.  P e l l e t  food prepared f o r  

aquarium f i s h e s  was supplied t o  young f i s h .  

Chromosome prepara t ions  were made on th ree  males and t h r e e  females of  

hybrids according t o  Ojima and Kur ish i ta  (1980). BSG technique ( a f t e r  

Sumner, 1972) of C-band s t a in ing  employed here was l i t t l e  modified a s  

noted below: s a tu ra t ed  Ba(OH)2 treatment  f o r  100 sec a t  55°C of i n i t i a l  

temperature; soaking i n t o  0.1N HC1 was not  adopted before barium t r e a t -  

ment bu t  b r i e f  r i n s e  with it was done a f t e r  t h e  denaturat ion t o  remove 

exessive barium. 

RESULTS AND REMARKS 

Chromosome number of a l l  t he  male hybrids i s  4 9  wi th  a l a rge  meta- 

c e n t r i c  chromosome (Fig. l A ,  a s t e r i s k )  j u s t  a s  49 chromosome type of male 

small race .  On t h e  o the r  hand, a l l  t h e  females have 50 chromosomes (Fig. 

1 B ) .  Differnces i n  arm r a t i o  and s i z e  of c o n s t i t u t i v e  heterochromatin of 

a submetacentric p a i r  a r e  a l so  demonstrated (Fig. 1 A , B ,  arrows).  Hetero- 

chromatic block on the  chromosome presumably from middle race  i s  a small 

region surrounding centromere, while t he  segment presumably from small 

race is l a rge r  and extending toward sho r t  arm. 

Though karyotype analyses were f a i l e d  i n  t h e  pa ren t a l  f i s h e s ,  t h e  

pa t e rna l  small race and t h e  maternal middle race would poss ib ly  be 49 and 

50 chromosome type r e spec t ive ly ,  because former type was found only among 

males of small race a s  f a r  a s  I have examined. 

The f a c t  t h a t  t he  l a rge  metacentric chromosome appeared i n  a l l  males 

but  d id  not  i n  females s t rongly  suggests ex is tance  of a male determinat ing 

genet ic  element on it. Thus small race i s  undergoing d i f f e r e n t i a t i o n  of 

sex chromosome morphologically toward X1X2Y/X1X1X2X2 system. In  add i t i on ,  

t he  f a c t  a l s o  implies  t h a t  the  male determinant is dominant and t h a t  t h e r e  

i s  not  such a gene i n  t h e  genome from middle race-eggs do not ca r ry  it. 

Parenta l  races  may the re fo re  have homologous sex determining f a c t o r ,  i n  

s p i t e  t h a t  t h e i r  chromosomal system a r e  not  t h e  same. 

From these  r e s u l t s  and cons idera t ions ,  it i s  c l e a r  t h a t  middle and 

small races  of s t r i a t e d  spined loach have been invoked chromosomal d i f f e r -  

e n t i a t i o n ,  and t h a t  small race has a r a t h e r  r a r e  sex chromosome system. 
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F i g .  1. Chromosome spreads of mala (A) and female (8) F1 hybrids. 
Large
metacentric chromosome (asterisk) and differanses in arm ratio and hererochom-

atic size of a subnatacentric pair (arrowrs) are demonstrated. Arrowhead indic-

ates the position of centromere. 
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