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G e n e s c o d i n g e n z y m a t i c a l l y a c t i v e p r o t e i n s have become i m p o r t a n t 
g e n e t i c m a r k e r s b e c a u s e o f t h e i r r e l a t i v e a b u n d a n c e , codominan t e x p r e s ­
s i o n , and f r e e d o m from e p i s t a t i c i n t e r a c t i o n s . Many l a b o r a t o r i e s a r e 
now s t u d y i n g i s o z y m e s b y means o f e l e c t r o p h o r e t i c t e c h n i q u e s ; y e t 
isozyme t e r m i n o l o g y o f t e n d i f f e r s marked ly among t h e s e l a b o r a t o r i e s . A 
s t a n d a r d i z e d s y s t e m o f n o m e n c l a t u r e f o r i sozymes w o u l d f a c i l i t a t e t h e 
c o m m u n i c a t i o n o f r e s u l t s and a v o i d c o n s i d e r a b l e c o n f u s i o n c o n c e r n i n g 
t h e b i o c h e m i c a l r e a c t i o n b e i n g a s s a y e d . 

A l t h o u g h t h e r e i s n o a _ p r i o r i r e a s o n f o r t h e s e l e c t i o n o f one 
l a b o r a t o r y ' s t e r m i n o l o g y ove r t h a t used i n a n o t h e r , t h e r e i s a o b v i o u s 
r e a s o n f o r d i s r e g a r d i n g t h e s y s t e m used by most o f t i i e se l a b o r a t o r i e s . 
The c o r r e c t i d e n t i f i c a t i o n o f enzymes i s o f g r e a t e s t c o n c e r n t o p r o t e i n 
b i o c h e m i s t s , n o t g e n e t i c i s t s , b r e e d e r s , o r p o p u l a t i o n b i o l o g i s t s . W e 
s h o u l d t h e r e f o r e r e f e r t o t h e b i o c h e m i c a l l i t e r a t u r e f o r a p p r o p r i a t e 
t e r m i n o l o g y . I n d e e d , a s t a n d a r d n o m e n c l a t u r e f o r enzymes has been 
p u b l i s h e d b y t h e I n t e r n a t i o n a l U n i o n o f B i o c h e m i s t s ( 2 ) . I p r o p o s e 
t h a t t h e acronyms used fo r gene symbols of pea i sozyme l o c i be based on 
t h e recommended name g i v e n in t h e c u r r e n t Enzyme N o m e n c l a t u r e ( 2 ) . 

W h e n m o r e t h a n o n e a c t i v i t y b a n d i s o b s e r v e d a f t e r 
e l e c t r o p h o r e s i s , t h e d i f f e r e n t f o r m s may b e i s o z y m e s ( c o d e d b y d i f ­
f e r e n t l o c i ) , a l l o z y m e s (coded b y d i f f e r e n t a l l e l e s o f a s i n g l e l o c u s ) , 
o r p r o d u c t s o f t h e same a l l e l e w h i c h h a v e u n d e r g o n e d i f f e r e n t p o s t -
t r a n s 1 a t i o n a 1 m o d i f i c a t i o n s . D i f f e r e n t i s o z y m e s a r e g e n e r a l l y 
d i s t i n g u i s h e d b y a n u m e r i c a l s u f f i x t o t h e a c r o n y m i d e n t i f y i n g t h e 
enzyme s y s t e m ( e . g . ADH-1, ADH-2). I sozymes a r e numbered s e q u e n t i a l l y 
based o n t h e i r - n o b i l i t y r e l a t i v e t o t h e a n o d e , w i t h t h e mos t a n o d a l 
b e i n g number 1 . The isozyme acronym i s a l l i n c a p i t a l l e t t e r s i n o r d e r 
t o d i s t i n g u i s h i t from t h e l o c u s d e s i g n a t i o n w h i c h i s u n d e r l i n e d a n d 
h a s on ly t h e f i r s t l e t t e r c a p i t a l i z e d ( e . g . A d h - 1 ) . 

I n c e r t a i n enzyme s y s t e m s , s u c h a s l e u c i n e a m i n o p e p t i d a s e , e s -
t e r a s e , a c i d p h o s p h a t a s e , p e r o x i d a s e , and d i a p h o r a s e , t h e g e n e r a l l y 
a c c e p t e d t e r m i n o l o g y i s b a s e d o n t h e a s s a y u s e d t o v i s u a l i z e t h e 
i s o z y m e s r a t h e r t h a n o n t h e a c t u a l i n v i v o r e a c t i o n c a t a l y z e d b y t h e 
enzyme. For r e a s o n s o f p r a c t i c a l i t y and u n i f o r m i t y , I r ecommend t h a t 
in most o f t h e s e c a s e s t h e i sozymes and l o c i be named a c c o r d i n g to t h e 
g e n e r a l i z e d a s s a y r a t h e r t han a t t e m p t t o d e t e r m i n e t h e p h y s i o l o g i c a l 
s u b s t r a t e and name each isozyme on t h a t b a s i s . 

F o r s e v e r a l e n z y m e s y s t e m s , p a r t i c u l a r l y a s p a r t a t e 
a m i n o t r a n s f e r a s e , g l u c o s e p h o s p h a t e i s o m e r a s e , p h o s p h o g l u c o r a u t a s e , 6 -
p h o s p h o g l u c o n a t e d e h y d r o g e n a s e , and t r i o s e p h o s p h a t e i s o m e r a s e , t h e 
n u m b e r o f i s o z y m e s and t h e i r s u b c e l l u l a r d i s t r i b u t i o n a r e h i g h l y c o n ­
s e r v e d among p l a n t t a x a , whereas t h e i r r e s p e c t i v e m o b i l i t i e s a r e n o t . 
I n o r d e r t o f a c i l i t a t e t h e r e c o g n i t i o n o f homologous l o c i i n d i f f e r e n t 
s p e c i e s , a s w e l l a s i n c r e a s e t h e i n f o r m a t i o n v a l u e o f t h e l o c u s d e s i g ­
n a t i o n , i t has been s u g g e s t e d (3 ) t h a t a l e t t e r s u f f i x , r e f l e c t i n g t h e 
s u b c e l l u l a r c o m p a r t m e n t a t i o n o f t h e i s o z y m e , b e u s e d i n t h e l o c u s 
d e s i g n a t i o n i n s t e a d o f a number. T h u s , t h e c y t o s o l i c i sozyme o f p h o s ­
phog luco rau ta se (PGM-1) i s coded by t h e l o c u s Pgm-c . S i m i l a r l y , 
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the cytosolic, plastid, mitochondrial, and microbody isozymes of aspar­
tate aminotransferase are coded by the loci Aat-c, Aat-p, Aat-m, and 
Aat-mb, respectively (3). In all cases examined to date, organelle 
specific isozymes are specified by genes located on nuclear DNA. 

Two additional provisions are required for naming isozyme loci. 
First, a suffix is not required on the locus designation when only one 
gene product is observed after electrophoresis. Second, if there are 
two isozymes in the same compartment for an enzyme system with isozymes 
in several compartments, the respective loci for the former two 
isozymes are distinguished by a number immediately following the letter 
designating the localization (e.g. Pgm-c1, Pgm-c2). Cases in which 
this latter provision would apply are rare and usually indicate a gene 
duplication event (1). It has not been necessary to use the additional 
numerical suffix in any enzyme system so far examined in Pisum. 

The naming of allelic variants at isozyme loci is relatively 
simple. The allozymes are identified by a lower case letter designa­
tion after the acronym or acronym-number combination (e.g. ADH-la). 
The letters are assigned in alphabetical order, starting with the most 
anodal allozyme and continuing in sequence cathodally. If an addi­
tional allozyme is discovered later, it receives the letter next in 
sequence regardless of the mobility of the allozyme. In many cases 
only two allozymic forms have been identified, and these have been 
designated "fast" and "slow" or "F" and "S". It is recommended that 
this terminology be dropped, for it will ultimately lead to confusion 
when new variants are resolved. Similarly, the practice of designation 
allozymes by their mobility, either relative to the front or to another 
internal marker, (e.g. ADH-.51) is discouraged because it is usually 
difficult to reproduce the exact mobility in another laboratory despite 
the use of identical conditions or the same internal standard. The 
alleles at a locus can be best designated by a superscript correspond­
ing to the letter identifying the allozyme. For instance, in pea the 
allele coding the fastest variant of the plastid specific aspartate 
aminotransferase, AAT-2a, would be designated Aat-p . Null alleles 
could be identified by an "n" or "null" term. 

The approach to naming loci outlined here is what the author 
considers the most reasonable compromise between the various systems 
currently being used. It can be extended to proteins in general by 
identifying the source (e.g. seed protein=SP) or the type (e.g. 
legumin=LG) and the relative position on the gel (e.g. SP-1, SP-2, 
etc.). For proteins the locus designation should be as specific as 
possible (i.e. Lg-1 would be preferable to Sp-2) because of the very 
large number of gene products that can be identified). 

1. Gottlieb, L. D. 1982. Science 216:373-380. 
2. International Union of Biochemistry Nomenclature Committee. 1984. 

Enzyme Nomenclature. Academic Press, New York. 
3. Weeden, N.F. and G. A. Marx. 1984. J. Hered. 75:365-370. 

***** 


