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BIOCHEMICAL GENETIC VARIATION I N  FJALLEYE POLLOCK, THERAGRA CHALCOGF&M%A: 

11. ANALYSIS OF PELAGIC COLLECTIONS OF 1978 FROMTHE CENTRAL AND SOUTHERN 

BERING SEA (AsSTRXT OF REPORT I N  PROGRESS). 

by Fred Ut te r* ,  George Milnex* , and David Tee1 * 

Thi s  r e p o r t  summarizes b iochemica l  g e n e t i c  d a t a  f rom 324 i n d i v i d u a l s  

from t h e  c e n t r a l  and sou the rn  Bering Sea (Fig.  1 1 ,  and 27 i n d i v i d u a l s  from 

t h e  North P a c i f i c  Ocean n e a r  Japan. The f rozen  s t o r a g e  o f  muscle ,  h e a r t ,  

and l i v e r  t i s s u e s  from t h e s e  f i s h  f o r  ove r  one yea r  r e s u l t e d  i n  s i g n i f i c a n t  

d e t e r i o r a t i o n  of much enzyme a c t i v i t y ,  and prec luded  a d e f i n i t i v e  compari- 

son  of a l l e l i c  f r e q u e n c i e s  from t h e s e  c o l l e c t i o n s  w i t h  s i m i l a r  d a t a  f ~ o m  

c o l i e c t i o n s  of p o l l o c k  from o t h e r  areas, Neve r the l e s s ,  the d a t a  are 

v a l u a b l e  as a sou rce  of  (1)  p r e v i o u s l y  undescr ibed  g e n e t i c  v a r i a t i o n ,  (2 )  

,- some compara t ive  d a t a  w i t h .  o t h e r  s t u d i e s ,  and (3)  s u g g e s t i o n s  o f  s t r u c t u r i n g  ? 

t h a t  r e q u i r e  con f i rma t ion  by  subsequent  s t u d i e s .  

The o n l y  u s e f u l  d a t a  were f r o m  e x t r a c t s  of s k e l e t a l  muscle, a l t hough  

a l l  t h r e e  t i s s u e s  were e x t e n s i v e l y  screened.  These d a t a  i nc luded  1 4  mono- 

morphic l o c i  l f l u o r e s c e n t  a c i d  phospha tase  (ACP), a lphaglycerophospha te  

dehydrogenase (AGP), e s t e r a s e  (EST)-3, g e n e r a l  p r o t e i n  (GP) - t h r e e  l oc i ,  

g l y o x i l a s e  (GLO) , i s o c i t r a t e  dehydrogenase (IDH) , m a l i c  enzyme (ME) -1, 

ma l i c  dehydrogenase (MDH)-3, p e p t i d a s e  (PEP)-2, PEP-6, phosphoglucomutase 

(PGM),phosphoglucose i somerase  (PGI)-2, and 11 polymorphic loc i  ( ~ a b l e s  1 

and 2)  adeons ine  deaminase (ADA)-1, EST-1, l a c t a t e  dehydrogenase (LDH)-1, 

LDH-2, LDH-3, MDK-1, MDH-2, ME-2, PEP-4, PSP-5, PGI-31. ~ i n e t e e n  a p p a r e n t  

o r  p u t a t i v e  l o c i  were a l s o  t e n t a t i v e l y  i d e n t i f i e d  where e l e c t r o p h o r e t i c  

e x p r e s s i o n  w a s  e i t h e r  i n d i s t i n c t ,  u n r e l i a b l e  o r  weak b c o n i t a s e  (KCON) , 

* Nat iona l  Marine F i s h e r i e s  S e r v i c e ,  Northwest and Alaska ~ i s h e r i e s  C e n t e r ,  
S e a t t l e ,  Washington 98112. 



ADA-2, a ldo lase  (ALD), EST-2, fumarase (FUN),  be ta  g a l a c t o s i d a s e  (b-GAL), 

glyceraldehyde-3-phosphate dehydrogenase ( G A P ) ,  guanine deaminase (GDA) ,  
U 

glutamic dyhydrogenase (GLUD), glutamic-pyruvic t ransaminase ( G P T ) ,  

g l u t a t h i o n e  reductase  ( G R ) ,  l euc ine  aminopeptidase (LAP), nec leos ide  
i; - 

phosphorylase (NP), 6-phosphogluconate dehydrogenase (6-PGD), phos~homannose 

isomerase (PMI), PEP-1, PEP-3, t e t r axo l ium oxidase ( T O ) ,  xanth ine  dehydro- 1 

genase (xDH)]. Both PI41 and 6-PGD i n  t h i s  l a t t e r  ca t egory  were obviously 

h igh ly  polymorphic and promise t o  be  u s e f u l  f o r  popula t ion  s t u d i e s  when 

analyzed from f r e s h e r  m a t e r i a l s .  Iwata (1975) has r epor t ed  major d i f f e r e n c e s  

i n  t h e  frequency of TO a l l e l e s  between pol lock  populat ions o f  t h e  e a s t e r n  

and western North P a c i f i c  Ocean. 

Comparisons of a l l e l i c  f requencies  from f i v e  of the  polymorphic l o c i  

P a c i f i c  Ocean and the  sou theas te rn  Bering Sea. A l l e l i c  f r equenc ies  a t  

each of t h e s e  l o c i  were gene ra l ly  wi th in  t h e  ranges of  va lues  r epor t ed  by 

Grant and U t t e r  ( i n  ~ r e s s ) ,  and d i d  no t  d e f i n e  any new popula t ion  u n i t s .  

A l l e l i c  f requencies  a t  a p rev ious ly  unreported locus  (LDH-3) d i f f e r e d  

markedly among t h e  c o l l e c t i o n s .  The average a l l e l i c  f r equenc ies  of most 

of the  Bering Sea samples d i f f e r e d  by a f a c t o r  of about  .SO from t h e  average 

0 
a l l e l i c  frequency of  t h e  most southern  Bering Sea c o l l e c t i o n  (52 2OPN, 178O16 '~ )  

and t h e  Japanese sample. The pre l iminary  na tu re  of t h e s e  d a t a  prec ludes  

f u r t h e r  s ta tements  concerning t h i s  v a r i a t i o n .  More r i g o r o u s  t e s t i n g  is 

requi red  t o  confirm t h e  g e n e t i c  na tu re  of t h i s  v a r i a t i o n ,  and if confirmed, 

more sampling is requ i red  t o  determine i t s  oceanic d i s t r i b u t i o n .  



It i s  recommended (1) t h a t  f u t u r e  s t u d i e s  include t h e  a b i l i t y  t o  

analyze t h e  samples wi th in  a few weeks of c o l l e c t i o n  because of t h e  

p a r t i c u l a r l y  l a b i l e  nature  of qadid p ro te ins ,  and (2 )  t h a t  c o l l e c t i o n  

0 
p o i n t s  be extended t o  the  northwest P a c i f i c  Ocean south of 52 N. 
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Tsble 1.--All.elic frequencies of poljmoxphic systems. Allelic form designated "A" is 
n o s t  f r e q u e n t  f o r  each system and assigned a ~ e l a t i ~  mobtllty of 100; see Tsble 2 
for relative mobilities of alternate allelic f orns . 



Alternate Allele 

Locus 

r n H - 1  

WH-2 

ME-2 

PEP-4 

PEP-5 

LDH-3 

LDE- 1 

LDK-2 

XI-3 

EST- 1 

ADA-1 

Table 2.--Relative mobil i t ies  of a l t e r n a t e  a l l e l i c  forms. 




