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INTRODUCTION

The PGMT system polymorphism was first studied by Spencer et al in.1964.
There are at least 30 rare variants already described (Dykes and Polesky
1981; Bertrams et al 1988). In cases of disputed paternity, unexplained
maternity and single paternity exclusions have been observed (Martin 1981;
Wetterling 1986). Some of these can be explained by the occurrence of a
null allele (Brinkmann et alin1973; Raczek 1990). Carter et al (1979)
proposed a phylogeny theory of the PGM1 locus that was developed by
Takahashi et al (1982) that explains the remain exclusions. This theory
has been verified since 1988, namely by Wetterling. In this report we have
found a maternity exclusion corresponding to an intragenic recombination
between one of the only genotypes capable of generating recombinant
gametes (1B2A) carried by the mother. This study was completed by RFLP
analysis. We also have found a rare allele, considered here as W12.

MATERIALS AND METHODS

Isoelectric Focusing (PAGIF)

Blood samples from 378 trios, involved in paternity cases during 1990 and
the first 7 months of 1991, were collected in heparinized tubes and stored
at -209C until tested (a few weeks later). Haemolysates were obtained by
freezing and thawing and by adding an equal volume of 0.05 M dithiotreitol
(DTT). The PGM1 phenotype determinations were carried out by isoelectric
focusing. The PGM1 phenotypes were visualized by an agar overlay method
described by Sutton and Burgess (1978). Additionally, blood samples were
examined in other conventional markers including HLA.

RFLP Analysis

From the 199 trios studied during 1990, 19 were analysed using RFLP's.
Blood samples were collected in EDTA-K3 tubes. DNA was isolated by
haemolysis of erythrocytes and digestion in Proteinase K. Extraction was
carried out using phenol (Brinkmann 1991). High molecular weight DNA
samples were digested with restriction enzyme Pst I. Restriction fragments
were separated in a 1.2% agarose gel(Gomes et al1991). Following electropho
resis DNA was transfered to Hybond-N membranes (Amersham), by southern
blotting.
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The probe 3'HVR (Kindly donated by Dr. Carracedo, F i
Unfvdrsity of Santiago’de Compostela, Spain), was rabeiled with 35816478

the multiprime method (Multiprime Labelling System, Amersham). Following
hybridization, radioactive bands were visualized by auto radiography
carried out at -702C, in x-ray film, 1-4 days with intensifying screens.

RESULTS AND DISCUSSION

During 1990 and 1991, 378 trios were typed for various systems, including
PGMT. In one case we have found a mother-child imcompatibility only by
PGM1, according to the first rule of heredity. This result was verified at
least three times with identical results by PAGIF "Fig. 1". The phenotypes
presented by the putative father, the mother and the child are 1A2B, 1B2A
and 2B, respectively. Many maternity exclusions and isolated paternity
exclusions have been reported within the PGM1 system in other populations
(Martin 1981; Bertrams et al 1988; Wetterling 1988). This is in agreement
with an intragenic recombination theory developed by Takahashi et al
(1982) and recently verified by Wetterling (1990). In order to complete
the study of this family, we have made RFLP analysis. We used the probe
3'HVR Tabelled with 32P "Fig. 2". This is a preliminary study, but it
shows that one of te child's band is inherited from the alleged father and
other from the mother.
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Here we also report a case of a paternity exclusion where there is a rare
allele involved, located cathodically toallele 1B "Fig. 1", that we think
is allele W12 (personal information given to us by Dr. Weidinger). There
have been reported many rare variants in the PGM1 system (Dykes and
Polesky 1981; Lin-Chu et al 1991), but it was not possible to compare this
rare allele with others in order to confirm if it really corresponds to
W12. Further analysis of this allele is needed.



375

Kb Fig. 2. Auto radiogram of DNA
samples from 1 paternity trio,

05— digested to completion with the
enzyme Pst I and hibridized with

4 the probe 3'HVR Tlabelled with

32P (A=molecular weight marker

- - digested with Hind 111;
21 e F=father; C=child; M=mother)
23—
44—
66—
94—
231—

A FCM

REFERENCES

Bertrams J, Weber W, Hcher PG (1986) On the significance of isolated
exclusions 1in the PGM1 subtype system. In: Advances 1in Forensic
Haemogenetics 2, Springer-Verlag, Berlin Heidelberg

Brinkmann B, Rand S and Wiegand P (1991) Population data of RFLP's using
selected single- and multi-locus systems. J Leg Med 104:81-86

Carter ND, West CM, Enes E, Parkin B, Marshall WH (1979)
Phosphoglucomutase polymorphism detected by isoelectric focusing: gene
frequencies, evolution and linkage. Ann Hum Biol 6:221-230

Dykes DD and Polesky HF (1981) Comparison of rare PGM1 variants by
isoelectric focusing and conventional electrophoresis: Identification of
five new variants. Electrophoresis 2, 323-326

Gomes AC, Sunkel C, Pinheiro MF, Carracedo A (1991) Paternity study: RFLP
analysis and traditional tests. In: Actas of the XVth Congress of the
International Academy of Legal Medicine and Social Medicine, Zaragoza

Lin-Chu M, Loo JH, Hayward MA (1991) Phosphoglucomutase-1 polymorphism
among chinese in Taiwan. Hum Hered 41:22-25

Martin W (1981) Red cell enzyme groups in paternity testing. In: Lectures
9th International Congress of the Society for Forensic Haemogenetics,
Bern, p 221

Raczek E (1990) Demonstration of incompatible Mother-Child pairs in PGM1
and Duffy systems in a three generation family from the upper Silesia
(Poland). Forensic Science International 44:143-149

Sutton IG and Burgess R (1978) Genetic evidence for four common alleles at
the PGM locus detectable by IEF. Vox Sang 34:97-103

Takahashi N, Neel J, Satoh C, Nishizaki J, Masunari N (1982) A philogeny
for the principal alleles of the human phosphoglucomutase-1-locus. Proc
Nat Acad Sci USA 79:6636-6640

Wetterling G (1988) Discrepancy between gene and protein products within
PGM1 system shown by improved resolution on immobiline gels. In:
Advances in Forensic Haemogenetics 2, Springer-Verlag, Berlin
Heidelberg

Wetterling G (1990) Intragenic recombination within the PGM1 locus. In:
Advances in Forensic Haemogenetics 3, Springer-Verlag, Berlin
Heidelberg



