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OBSERVATION OF LINKAGE BETWEEN Wsp AND THE ISOZYME LOCUS A l a t - p 

Weeden , N . F . NYS A g r i c u l t u r a l E x p e r i m e n t S t a t i o n , G e n e v a , MY USA 

The c u r r e n t l i n k a g e map ( 2 ) p l a c e s t h e w a x l e s s m u t a n t , w s p , o n o n e 

end o f t h e c h r o m o s o m e 7 l i n k a g e g r o u p ; h o w e v e r , v e r i t i c a t i o n o f t h i s 

l o c a t i o n has been d i f f i c u l t ( G . A . M a r x , p e r s . c o m m u n . ) . I n m y own work I 

have been u n a b l e t o f i n d l i n k a g e b e t w e e n Wsp and t h e l o c i T l , K , E s t - 4 , o r 

B t , a l l b e l i e v e d t o b e o n chromosome 7 . I n t h i s c o m m u n i c a t i o n I p r e s e n t 

e v i d e n c e f o r l i n k a g e b e t w e e n Wsp and t h e i s o z y m e l o c u s A l a t - p , wh ich c o d e s 

f o r t h e p l a s t i d - s p e c i f i c f o r m o f a l a n i n e a m i n o t r a n s f e r a s e ( A L A T - 1 ) . 

A n F 2 p o p u l a t i o n f r o m t h e c r o s s A 7 7 8 - 2 6 x A 7 3 - 9 1 was a n a l y z e d f o r 

s e g r e g a t i o n a t b o t h Wsp and A l a t - p . A 7 7 8 - 2 6 was h o m o z y g o u s d o m i n a n t fo r 

B t , W s p , and R and p o s s e s s e d t h e f a s t a l l o z y m e o f A L A T - 1 . A 7 3 - 9 1 was 

W e l l e n s i e k ' s t e s t e r ( b t , w s p , r and d i s p l a y e d t h e s l o w a l l o z y m e o f 

A L A T - 1 ) . B o t h l i n e s w e r e o b t a i n e d f r o m D r . G . A . M a r x . T h e A L A T - 1 

p h e n o t y p e c o u l d b e d e t e r m i n e d i n young l e a f e x t r a c t s b y h o r i z o n t a l s t a r c h 

g e l e l e c t r o p h o r e s i s u s i n g t h e b u f f e r s y s t e m c o n s i s t i n g o t 5 0 m M T r i z m a 

base ( S i g m a ) n e u t r a l i z e d t o p H 8 . 0 w i t h L - h i s t i d i n e - H C l a s t h e e l e c t r o d e 

b u f f e r and a 3 . 5 m M T r i z m a / h i s t i d i n e p H 8 . 0 b u f f e r i n t h e g e l . T h e 

a l a n i n e a m i n o t r a n s f e r a s e a s s a y c o n t a i n e d 10 ml T r i s - H C l pH 8.0, 20 mg 

L - a l a n i n e , 10 mg a l p h a - k e t o g l u t a r a t e , 15 mg NADH, 3 mg p y r i d o x a l - 5 -

p h o s p h a t e and 200 u n i t s o f l a c t a t e d e h y d r o g e n a s e . T h e a s s a y m i x t u r e was 

p o u r e d o n t o t h e c u t s u r f a c e o f t h e g e l and a l l o w e d t o s i t t o r 1 0 m i n . 

The e x c e s s a s s a y s o l u t i o n was pou red o f f t he g e l and t h e g e l i n c u b a t e d f o r 

1 0 - 2 0 m i n a t 2 0 - 3 0 C . The ALAT a c t i v i t y c o u l d be o b s e r v e d as da rk bands 

a g a i n s t a b r i g h t f l u o r e s c e n t b a c k g r o u n d when v i e w i n g t h e g e l u n d e r 

u l t r a v i o l e t l i g h t ( 3 0 2 n m ) . 

V a r i a t i o n was p r e s e n t f o r A L A T - 1 b u t n o t f o r t h e more i n t e n s e l y 

s t a i n i n g , c y t o s o l i c A L A T - 2 . Both Wsp and A l a t - p s e g r e g a t e d as m o n o g e n i -

c a l l y i n h e r i t e d c h a r a c t e r s , w i t h the a l l e l e s o f A l a t - p s h o w i n g c o d o m i n a n t 

e x p r e s s i o n ( T a b l e 1 ) . J o i n t s e g r e g a t i o n a n a l y s i s i n d i c a t e d t h a t t he two 

l o c i w e r e l i n k e d , b e i n g s e p a r a t e d b y a b o u t 1 6 r e c o m b i n a n t u n i t s ( T a b l e 2 ) . 

T h e s e r e s u l t s s u g g e s t t h a t A l a t - p m i g h t b e u s e f u l i n c o n f i r m i n g the map 

l o c a t i o n o f Wsp . H o w e v e r , A l a t - p d i d no t show l i n k a g e w i t h T l , K , 6 - p g d - p 

o r P e p - 4 T h e l a s t two l o c i a r e l i n k e d t o R r n - 2 , t h e r i b o s o m a l R N A g e n e 

c l u s t e r p r e s u m a b l y l o c a t e d o n c h r o m o s o m e 7 ( 2 ) . A l a t - p a l s o a s s o r t e d 

i n d e p e n d e n t l y o f S t , L e , T d , D , B , F a , A , Gp, P I , A a t - m , A c p - 1 , and 6 p g d - c 

( d a t a not p r e s e n t e d ) . T h u s , a t p r e s e n t , t h e p r e c i s e l o c a t i o n o f A l a t - p 

and Wsp r e m a i n s u n c e r t a i n . 
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T a b l e 1 . S e g r e g a t i o n a t W S P and A l a t - p . 
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Locus 

N o . p l a n t s w i t h d e s i g n a t e d p h e n o t y p e * E x p e c t e d 

r a t i o 
2 

x Locus f a s t / + H 

0 

s l o w / + 

E x p e c t e d 

r a t i o 
2 

x 

WSP 62 18 3 : 1 0.26 

A l a t - p 20 43 17 1 : 2 : 1 0.68 

* D e s i g n a t i o n s : d o m i n a n t pheno type o r homozygous f a s t = + ; h e t e r o z y g o u s = - . 

r e c e s s i v e p h e n o t y p e o r homozygous s l o w = - . 

T a b l e 2 . J o i n t s e g r e g a t i o n o f Ws,p and A l a t - p . 

N 

N o o f p l a n t s w i t h d e s i g n a t e d P h e n o t y p e * 

X2 

Recomb. 

F r a c t i o n SE N +/ + + / H + / - -/+ - / H - / - X2 

Recomb. 

F r a c t i o n SE 

80 19 3 3 5 1 5 12 2 9 . 0 16 4 

* D e s i g n a t i o n s a s d e s c r i b e d i n T a b l e 1 . 
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