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E L E C T R O P H O R E T I C A N A L Y S I S OF PISUM SEED A M Y L A S E S 1 / 

Zimniak-Przybylska , Z 
J. Przybylska 

and I n s t i t u t e o f P lan t Gene t i c s 
Po l i sh Academy of Sc i ences , Poznan, Poland 

Zymograms of pea seed amylases were r epo r t ed to d i sp l ay two anodic 
v a r i a n t zones o f enzyme a c t i v i t y ( 2 ) ; bands f o r m i n g t h e f a s t e r moving 
zone Amy-1 were w e l l - d e f i n e d w h i l e those in the s lower moving zone Amy-2 
were f a i n t . In 108 a cces s ions , r ep re sen t ing d i f f e r e n t Pisum f o r m s , s i x 
s ingle-banded phenotypes in each zone were d i s t i n g u i s h e d ( 2 ) . 

S e p a r a t i o n and d e t e c t i o n o f A m y - 2 v a r i a n t s h a v e s i n c e b e e n 
i m p r o v e d . In a m o d i f i e d technique , e l e c t r o p h o r e t i c s e p a r a t i o n i3 per 
formed i n a d i s c o n t i n u o u s b u f f e r s y s t e m ; r e s o l v i n g and s t a c k i n g 
p o l y a c r y l a m i d e g e l s a r e p r e p a r e d a c c o r d i n g t o D a v i s ( 1 ) and 0.125 M 
t r i s - b o r a t e b u f f e r , pH 8.9 (3 ) is used as an e l e c t r o d e b u f f e r . S t a r ch 

( 0 . 3 % ) i s i n c o r p o r a t e d i n t o g e l s . A f t e r e l e c t r o p h o r e s i s , g e l s a re i n 

cubated in 0.2 M a c e t a t e b u f f e r , pH 5 . 3 , f o r 5 hrs and then s ta ined w i t h 
I 2 - K I s o l u t i o n . Under the above experimental c o n d i t i o n s zone Amy-1 i s 
not r e v e a l e d . 

The 108 Pisum a c c e s s i o n s p r e v i o u s l y examined have now been 
r e a n a l y z e d w i t h t h i s m o d i f i e d t e c h n i q u e . T h e c o m p a r a t i v e 
e l e c t r o p h o r e t i c a n a l y s i s was performed in s lab g e l s and the d i s t i n c t i o n 
of Amy-2 v a r i a n t s was based on t h e o b s e r v e d d i f f e r e n c e s in m i g r a t i o n 
d i s t a n c e . In t o t a l , e l e v e n Amy-2 v a r i a n t s could be d i s t i n g u i s h e d . I t 
should b e s t r e s s e d , h o w e v e r , t h a t d i f f e r e n c e s i n e l e c t r o p h o r e t i c 
m o b i l i t y among some of t he s u c c e s s i v e v a r i a n t s a re so s m a l l tha t the 
bands could not be r e s o l v e d i f a mixture of the r e s p e c t i v e e x t r a c t s we re 
s u b j e c t e d t o e l e c t r o p h o r e s i s . The d i s t i n g u i s h e d Amy-2 v a r i a n t s 
(phenotypes) a re shown in F i g . 1. Var ian t s des ignated now as 2 c 1 , 2c 2 , 
and 2c 3 we re not separated in the p rev ious i n v e s t i g a t i o n and were c l a s 
s i f i e d a s v a r i a n t 2c. S i m i l a r l y , v a r i a n t s 2 e 1 , 2 e 2 , 2 e 3 , and 2 e 4 w e r e 
p rev ious ly c l a s s i f i e d as v a r i a n t 2e. 

The modif ied technique has r e v e a l e d an a d d i t i o n a l po lymorph i sm of 
t he Amy-2 zone in eco types e l .a t ius , humile, and sat ivum. The most com

monly occur r ing Amy-2 phenotypes were v a r i a n t s 2c 2, and 2 e 3 . Var ian t 2c 2 

was f o u n d in 40 Pisum forms c l a s s i f i e d as P . humi l e , P . s a t i vum, 
P. a b y s s i n i c u m . and P. fu lvum. V a r i a n t 2e 3 was o b s e r v e d in 3 2 P. 
sa t ivum a c c e s s i o n s and in P. e l a t i u s . W 805. "Var ian ts 2a, 2b, 2 c 3 , and 
2d were found in s i n g l e access ions i n d i c a t e d in F i g . 1 . The d i s t r i b u 
t i o n of Amy-2 phenotypes seems to show no c o r r e l a t i o n to t h i s taxonomic 
scheme. 
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E d i t o r ' s No te : In order to maintain a c o n s i s t e n t system of nom
enc la tu re for the amylase v a r i a n t s observed, the authors have 
used subsc r ip t s to des igna te fu r the r v a r i a t i o n w i t h i n m o b i l i t y 
c l a s se s ( a - e ) o r i g i n a l l y repor ted i n Przybylska , e t a l . Genetica 
Polonica 23:103, 1982. This somewhat unconventional format may 
lead to very cumbersome a l l e l i c d e s i g n a t i o n s should a d d i t i o n a l 
c r y p t i c v a r i a t i o n be r evea l ed in fu r the r s t u d i e s . We r e s p e c t 
f u l l y suggest tha t a f t e r the i n v e s t i g a t o r s have completed t h e i r 
ana ly s i s of amylase phenotypes and the g e n e t i c bas is f o r the 

observed v a r i a t i o n has been determined, the a l l e l i c de s igna t i ons 
be modif ied to a more convent iona l and convenient form. The 
r u l e s f o r g e n e t i c symbols (PNL 9 :67-70) do not e x p l i c i t l y deal 
wi th t h i s problem, but s ince more and more biochemical markers 
a re being r e p o r t e d , i t i s important tha t we d e v e l o p a cons i s t en t 
system which i s accep tab le t o most, i f not a l l , Pisum g e n e t i c 
i s t s . 

F ig . 1 . Amy-2 p h e n o t y p e s in pea s e e d s . The p h e n o t y p e s shown a r e 
produced by t h e f o l l o w i n g a c c e s s i o n s : a - The accession of 
P. fulvum obtained from the Hebrew U n i v e r s i t y of Jerusalem; b -
Gat . 2 55, P. e l a t i u s ; c1 - W 809 , P. s a t i v u m ; c2 - W 1 998, 
P. sativum; c3 - W 1951, P. s a t i v u m ; d - JI 224a, P. fulvum ; 
e1 - W226, P. e l a t i u s : e2 - W 1447, P. e l a t i u s : e3 - W 1201, 
P. sat ivum: e4 - W 1968, P. sativum: f - W 1647, P. sativum. 


