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Summary. All caucasian data available on acid phosphatase polymorphism were examined 
for whether there exist significant differences between observed and expected data. There was 
found a decrease in the frequency of observed C-types in favour of the CB-group. The differ- 
ences between observed and expected data are statistically significant. The phenomenon is 
still unexplained, but it is possibly due to errors in diagnosis. 

Zusammen]assung. Alle Daten fiber den Polymorphismus der sauren Erythroeyten- 
phosphatase, die aus europgischen Poputationen zur Verffigung standen, wurden daraufhin 
fiberprfift, ob signifikante Untersehiede zwischen beobaehteten und erwarteten Zahlen be- 
stehen. Eine Abnahme der I-Igufigkeit beobaehteter C-Typen war begleitet von einer Zu- 
nahme beobachteter CB-Typen. Die Unterschiede zwisehen beobachteten und erwarteten 
Werten sind statistiseh signifikant. Das Ph~nomen ist bisher ungekl~rt, aber m6glicherweise 
ist es durch Irrtfimer in der Diagnose zu erkl~ren. 

Key words: Erythrocyte acid phosphatase - -  Polymorphism, acid phosphatase - -  Gene 
model, acid phosphatase. 

I n  a previous  r epor t  (Br inkmann  et al., 1971), deal ing with  gene frequencies 
of several  enzyme po lymorphisms ,  an unexpec ted  high chi square in the  red  cell 
ac id  phospha tase  po lymorph i sm has been observed.  On the  purpose  ro e lucidate  
these obscuri t ies  the  following studies  have  been per formed.  

Materials. All caucasian data, that were availaiole about this polymorphism have been 
collected. The statistical methods that were used are referred in the next chapter. 

Results and Discussion. All european popula t ions ,  t h a t  have  been inves t iga ted  
for acid phospha ta se  gene frequencies (exept  for our ' s ;  see Table  3) are given in 
Table  1. The expec ted  numbers ,  which are noted,  have  been ca lcula ted  on the  
base of the  corresponding gene frequencies in each group.  An  in fo rmat ion  analysis  
(2 J - tes t ,  Sachs,  1968) abou t  all  d a t a  of this  tab le  showed, t h a t  the  d i s t r ibu t ion  
in the  different  popu la t ion  groups  was homogeneous  enough to al low a summa-  
rizing of all results .  W i t h  these d a t a  ehi square calculat ions were per formed  
(Table 2). The same procedure  was made  wi th  our r e l a t ive ly  large popu la t ion  
sample  (Table 3). 
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A s t u d y  ol Tables  2 and  3 demons t ra tes ,  t h a t  high ehi squares,  ind ica t ing  real  
discrepancies  be tween observed  and  expec ted  da ta ,  are presen t  in two each 
corresponding groups  only.  These arc involv ing  the  groups of pheno types  "C" 
and  "CB".  These differences however  are levelled suff icient ly when the  deficient  
numbers  of observed phcno types  "C" are fi l led up  b y  an  in te rchange  with  the  
exceeding numbers  of observed types  "CB" .  I t  is fu r the rmore  a p p a r e n t  f rom a 
s t u d y  of Tables  2 and  3 t h a t  an  add i t i on  of all  chi squares resul ts  in  a levell ing of 
exis t ing differences because of the  high number  of degrees of f reedom. 

Table 2. Comparisons o] observed and expected data o/ all summarized available caucasian 
red cell acid phosphatase types 

Acid n 
phosphatase 
phenotypes observed expected 

Z ~ 

AA 1542 1532.7 0.0564 
BB 4763 4792.5 0.1816 
AB 5 324 5 325.9 0.0007 
AC 506 501.0 0.0499 
BC 920 880.8 1.7446 
CC 20 43.0 12.3023 

Total 13075 13075.9 XZ 2 ~ 14.3355 
p (d.f. 5) = 0.0136 

Table 3. Comparisons o/ observed and expected data o] red cell acid phosphatase types in a 
northern German population ( Brin]cmann et al. 1971) 

Acid n 
phosphatase 
phenotypes observed expected 

X ~ 

AA 877 881.9 0.0272 
BB 2 364 2389.4 0.2700 
AB 2922 2903.2 0.1217 
AC 314 323.1 0.2563 
BC 564 531.8 1.9497 
CC 18 29.9 4.5459 

Total 7059 7059.3 ZZ ~ = 7.1709 
p (d.f. 5) = 0.21 

Trends  and  d i s t r ibu t ion  in bo th  samples  were found to  be s imilar  enough to  
al low an  add i t i on  for a fur ther  t e s t :  I n  the  order  to  tes t ,  whe ther  the  H a r d y -  
Weinberg-equ i l ib r ium is p resen t  for the  gene pc an ar t i f ic ia l  gone model  has  been 
set  up :  Genes pa and  pb ar t i f ic ia l ly  were considered to  be ident ical ,  therefore  
a d d e d  and n a m e d  ,,px,,. Gene frequencies  of ,,pX,, and  ,,pc,, were e s t ima ted  
f rom the  whole sample  and  ehi square  eva lua t ion  pe r fo rmed  (Table 4). Differ- 

14 Z.  tl, e c h t s m e d i z i n  69  



194 B. Brinkmann, E. Koops and H. H. ttoppe: 

ences between observed and expected data  are significant. They  are due to 
a clear excess of "observed" heterozygous types and to  a corresponding deficit 
in the homozygous  group "C".  

The finding tha t  differences between observed and expected data  are sig- 
nificant and tha t  they  are due to  displacements between two groups only, leads 
to  the only possible explanation tha t  a lot of E A P  types,  tha t  were genotypical ly 
pc/p% have been diagnosed wrong as " C B "  types. Since the two types  "C" and 
" C B "  are only differing in the relative intensities of their corresponding i sozymes -  
the type  CB having roughly  equal staining intensities in both  isozymes and the 
type  C having a slow very  intense isozyme and a fast one which is rather  fa in t -and  
since these differences are clear enough to  avoid errors, it appears to  be possible 
tha t  there exists another  series of E A P  types, t ha t  are genotypieally P°/P° 
and tha t  are diagnosed to  be pc/pb. 

Table 4. Comparison o/ acid phosphatase distribution according to an arti/icial gene model a 

Acid phosphatase types n Gene frequencies 

original artificial observed expected 
notation notation 

A A + A B  + B B  XX 17792 17825 px = 0.9409 
AC-~BC XC 2304 2239 pc = 0.0591 
CC CC 38 7O 

Total 20134 20134 X 2b 10.442 
p (d.f. 2 )=  0.005 

a The model consists of 2 alleles only: the artificial gene px consists of the added 
genen pa and pb and the allele gene is the normal pC. Three "types" exist: XX, XC 
and CC. Gene frequencies were estimated from summarized caucasian data (Tables 2 and 3). 

b Chi square evMnation by the Z~-2 × K contingency table (Freund, 1962). 

F rom recent studies (Fisher and Harris, 1971) it appeared tha t  the two iso- 
zymes, tha t  are controlled by  one allele, are conformational  isomers which are 
evidently in equilibrium to each other. I t  is yet  unknown whether there exist 
any  factors (including eonformational  factors) tha t  regulate or modulate  the 
equilibrium constant  and if so, whether they  are genetically controlled too. 

The phenomenon discussed above is under  extensive studies now. By  tha t  
~ime it has to  be warned tha t  there can exist a source of errors if one has to  pass 
an opinion on a pa te rn i ty  proceeding. 

We are grateful to Prof. V. Sachs, University of Kiel, for reviewing the manuscript. 
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