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ABSTRACT: Population frequencies of the genetic markers esterase D and carbonic anhydrase
were determined in blacks and whites using starch gel electrophoresis. Previously published
data are compared.
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Forensic serologists rely on the frequencies of particular genetic markers in the general
population to calculate the rarity of a body fluid or bloodstain sample. The red blood cell
isoenzymes esterase D (EsD) and carbonic anhydrase II (CA II) have genetically inherited
forms that can be identified in the human population [1-3]. EsD has common variant
forms in most populations [1] but CA II is polymorphic almost exclusively in the black
population [2].

This communication describes the frequencies of these polymorphic systems in the
Pittsburgh metropolitan area and compares them with previously reported frequencies
from other populations. A total of 697 EsD phenotypes from 545 whites and 152 blacks
as well as 646 CA II phenotypes from blacks only were determined.

Materials and Methods

The Central Blood Bank of Pittsburgh and the Allegheny County Jail supplied whole
blood anticoagulated with ethylenediaminetetraacetic acid. Each sample was classified at
the time of collection as to name, age, race, and date of collection.
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The procedure developed by Hopkinson et a! [1] and modified by Parkiji and Adams
13] was used for EsD. The method of Hopkinson et al [2] was employed for CA IL

Results and Discussion

The results of random sampling of 697 individuals in the western Pennsylvania region
for EsD phenotypes are shown in Table 1. White gene frequencies for EsD1 and EsD2
(0.8862, 0.1138) are nearly the same as black gene frequencies (0.8816, 0.1184). These
data closely fit the values expected by the Hardy-Weinberg equilibrium.

CA II phenotypes and gene frequencies of 646 western Pennsylvania blacks (Table 2)
also fit the Hardy-Weinberg equilibrium test.

Comparisons with previously published population data are shown in both tables so that
the bench analyst may decide how well the data may be extrapolated to other populations.
For example, the percentage of occurrence of EsD 1 in the United States may vary from
71.8 to 84.0%. The lower range values were reported in California Chicano/Amerindians
[4] and Los Angeles whites [5]. CA II occurs in nearly the same frequencies among the
two groups of U.S. blacks [6] as were observed in Gambia, West Africa [71 (Table 2).
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The procedure developed by Hopkinson et al [1] and modified by Parkin and Adams 
[3] was used for EsD. The method of Hopkinson et al [2] was employed for CA II. 

Results and Discussion 

The results of random sampling of 697 individuals in the western Pennsylvania region 
for EsD phenotypes are shown in Table 1. White gene frequencies for EsD 1 and EsD 2 
(0.8862, 0.1138) are nearly the same as black gene frequencies (0.8816, 0.1184). These 
data closely fit the values expected by the Hardy-Weinberg equilibrium. 

CA II phenotypes and gene frequencies of 646 western Pennsylvania blacks (Table 2) 
also fit the Hardy-Weinberg equilibrium test. 

Comparisons with previously published population data are shown in both tables so that 
the bench analyst may decide how well the data may be extrapolated to other populations. 
For example, the percentage of occurrence of EsD 1 in the United States may vary from 
71.8 to 84.0%. The lower range values were reported in California Chicano/Amerindians 
[4] and Los Angeles whites [5]. CA II occurs in nearly the same frequencies among the 
two groups of U.S. blacks [6] as were observed in Gambia, West Africa [7] (Table 2). 
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