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Abstract Haptoglobin subtypes were analysed by iso-
electric focusing (IEF) in 5 regional populations from the
East Midlands (United Kingdom). The allele frequen-
cies showed a considerable variation at regional level.
Allelic frequency ranges were HP*1S = 24-28%, HP*1F
= 11-15%, HP*2FS 54-63%, HP*2SS = 0.5-6% and
HP*2FF 0-1%. The data presented here suggest that HP
subtypes provide a useful genetic marker for population
studies and paternity testing.
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Zusammenfassung Die Haptoglobin-Subtyen wurden
mit Hilfe der isoelektrischen Fokussierung (IEF) in 5 re-
gionalen Populationen der East Midlands (United King-
dom) untersucht. Die Allel-Frequenzen zeigen eine be-
trichtliche Variation auf der regionalen Ebene. Die Streu-
breiten fiir die Allel-Frequenzen waren flir HP*1S =
24-28%, fir HP*1F = 11-15%, HP*2FS 54-63%,
HP*2SS = 0,5-6% und HP*2FF 0-1%. Die hier vorge-
stellten Daten lassen daran denken, daB die HP-Subtypen
einen niitzlichen genetischen Marker fiir Populationsstu-
dien und Vaterschaftstests darstellen.

Schliisselworter Haptoglobin-Subtypen - IEF - East
Midlands - 5 Regionen

Introduction

Haptoglobin was among the first genetic polymorphism
demonstrated by the technique of starch gel electrophore-
sis [1]. Structurally, the haptoglobin molecule consist of
an alpha and a beta chain. The alpha chain occurs in 2
forms of different molecular size: Al and the nearly com-
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plete duplicated A2. While the beta chain variants are ex-
tremely rare, 5 allelic beta chain variants have been re-
vealed by using the technique of isoelectric focusing.
There are 2 different Al alleles (HP*1F and HP*1S) and
3 different A2 alleles (HP*2FF, HP*2FS and HP*2SS).
The molecular structure, genetics and the relationship of
different haptoglobin types have already been reviewed
[2-6]. The distribution of haptoglobin genes among hu-
man populations has mainly been studied by conventional
electrophoresis. By the subtyping procedure, initially de-
scribed by Smithies et al. [7], some populations were
studied for A1 subtypes [8]. A recent review by Teige and
colleagues [6] showed that the data regarding both Al and
A2 allelic variants are still fragmentary and limited
mainly to the populations of Continental Europe and
Southeast Asia [6]. In this paper, we present the distri-
bution of haptoglobin subtypes (Al and A2) and allele
frequencies found in the 5 regional populations from the
East Midlands in comparison with other populations from
Continental Europe and United Kingdom. The analysis
further describes how the sub-alleles at the haptoglobin
locus makes it a useful marker for population genetic
studies and paternity testing.

Material and methods

Blood samples (513) were collected as part of ongoing genetic sur-
veys amongst the populations of East Midlands. The samples
tested include unrelated native blood donors from Northwest Der-
byshire (103), Northeast Derbyshire (101), South Derbyshire
(104), Leicester (103) and Loughborough (102). The first 3 regions
belong to the county of Derbyshire while the latter 2 are part of
Leicestershire county. The serum samples were analysed using the
isoelectric focusing (IEF) method of described by Scherz et al. [9].
In this method the haptoglobin molecule is partially isolated by
immunoprecipitation using haptoglobin-specific antiserum before
isoelectric focusing. The gene frequencies were calculated by gene
counting and the Hardy-Weinberg equilibrium was analysed by the
%2 test. Phenotype numbers smaller than five were appropriately
pooled. The genetic heterogeneity between populations was tested
by y? using phenotype numbers. Average power of exclusion and
probability of match was computed using the methods of Garber
and Morris [10] and Jones [11] respectively.
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Results and discussion

The observed numbers and allele frequencies of HP Al
and A2 subtypes in 5 regional sub-populations are given
in Table 1. Also in this table are given the phenotypes and
allele frequencies in English county levels and total East
Midlands region. The technique used in our laboratory
has the potential to discriminate 15 different phenotype
combinations of 5 common alleles, however only 8-10
phenotypes were observed in different populations. No
rare variants were observed in this investigation. Depar-
ture from Hardy-Weinberg equilibrium (HWE) was ob-
served for Northwest Derbyshire (x? = 4.16, df 1, P <
0.05) and Northeast Derbyshire (x2=7.17,df 1, P < 0.05).
Significant deviation from HWE was also observed when
the samples were pooled according to county affiliation
(total Derbyshire x? = 27.21 df 3, P < 0.001 and total
Leicestershire 2 = 6.53, df 2, P < 0.05). Similar deviation
from the Hardy-Weinberg equilibrium was observed for
the total East Midlands (y* = 48.57, df 4, P < 0.001). This
deviation suggests limits to random mating and the exis-
tence of possible substructure in the East Midlands popu-
lation. Similar deviation and substructure effects have
been observed in a number of genetic systems studied
from the region [12].

In all populations studied, 3 phenotypes 2FS-1S, 2FS-
1F and 2FS-2FS were most common and showed a very
similar range of variation in their phenotype frequencies.
The phenotype 2FS-1S varied from 9% in South Der-
byshire to 13% in Northwest Derbyshire. The frequency
of phenotype 2FS-2FS was lowest in Leicester (32%) and
highest in the South Derbyshire sample (44%). The fre-
quencies of the 2FS-1F phenotype ranged from 13% in
Leicester to 6% in Loughborough. Other phenotypes also
showed a range of variation. The allele frequencies calcu-
lated showed a narrow range in the 5 populations, 1S
(25-28%), 1F (11-14%), and 2FS (54-63%). Intra and in-
ter-regional comparisons using chi square analysis
showed no significant differences amongst the East Mid-
lands populations. '

There is only one previous study available on Hapto-
globin subtypes from United Kingdom [13]. Comparison
of the present data with North-east England showed no
significant differences. Only a slight decrease in HP*1F
frequency was observed (18% in NE England compared
to 11 to 15% in East Midlands). The overall pattern of
variation observed in the East Midlands is very comparable
to many continental European populations [6].

To judge the suitablility of the Haptoglobin subtypes
for parentage testing and forensic analyses we calculated
the power of exclusion and probabilities of match and dis-
crimination and these are also presented in Table 1. We
found an increase in the exclusion chance in paternity

cases from around 18% by conventional starch gel elec-
trophoresis to 28-36% by IEF in the East Midlands popu-
lations. There are some statistically non-significant popu-
lation differences in the PE values. The probabilities of
match and discrimination also showed an interesting vari-
ation. Haptoglobin subtypes showed the highest discrimi-
nation power in the Leicester (79%) population and the
lowest in South Derbyshire (71%).

In conclusion, the present analysis suggests that the
heterogeneity demonstrated by the haptoglobin subtypes
provides useful markers for studies of population struc-
ture and are useful in parentage testing and forensic analy-
ses.
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