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Summary. Routine paternity testing has yielded two different cases of an ap-
parent inverse homozygosity in the plasminogen (PLG) system. In one case,
the child presented the phenotype PLG A and his putative father the type
PLG B. The alleged father could not be excluded from the paternity in 25
additional blood group marker systems (biostatistical probability of pater-
nity W>99.75%). In the other case an incompatibility was found in a
mother-child pair. Analysis of PLG was carried out by isoelectric focusing
on neuraminidase-treated sera. In both cases the immunologic and func-
tional detection showed weaker banding pattern of the affected PLG types.
The assumption of a silent allele in the PLG system was confirmed by quan-
titative investigations. The allele frequency of PLG * Q0 in the South Ger-
man population was estimated to be 0.0013. In the same sample the variant
PLG A3 has been shown to be polymorphic.
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Zusammenfassung. Bei Routineuntersuchungen der Vaterschaftsbegutach-
tung wurde in zwei verschiedenen Fillen eine entgegengesetzte Reinerbig-
keit im Plasminogensystem (PLG) gefunden. In einem Fall zeigte das Kind
den Phénotyp PLG A und der Putativvater den Typ PLG B. Der angebliche
Vater konnte in 25 weiteren blutgruppenserologischen Merkmalsystemen
nicht von der Vaterschaft ausgeschlossen werden (biostatistische Wahr-
scheinlichkeit fiir die Vaterschaft W > 99.75%). Im anderen Fall wurde eine
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Inkompatibilitit zwischen Mutter und Kind festgestellt. Die PLG-Unter-
suchung erfolgte mit der isoelektrischen Fokussierung an Neuraminidase-
behandelten Serumproben. Bei der immunologischen und funktionellen De-
tektion war in beiden Fillen das Bandenmuster der betroffenen PLG-Typen
geringfiigig abgeschwicht. Die Annahme eines stummen Allels im PLG-Sy-
stem wurde durch quantitative Untersuchungen bekriftigt. Fiir die siiddeut-
sche Bevolkerung wurde eine Allelfrequenz PLG * Q0 = 0.0013 errechnet.
In derselben Stichprobe erwies sich die PLG A3-Variante als polymorph.

Schliisselworter: Plasminogen (PLG), stummes Allel —~ Vaterschaftsbegut-
achtung, Plasminogen

Introduction

Using isoelectric focusing the genetic polymorphism of human plasminogen
(PLG) has been demonstrated independently by Hobart (1979) and Raum et al.
(1980) on plasma and serum samples. Besides two common alleles, PLG * A
and PLG *B, a number of rare variants have been found in many population
studies. Different designations of corresponding phenotypes in the PLG system
have made a uniform nomenclature indispensable (Skoda et al. 1986). It is
known that PLG is a useful genetic marker for paternity testing (Mauff et al.
1981; Weidinger et al. 1985). A silent PLG * Q0 allele has been observed so far
only in a few cases (Scherz et al. 1986; Brandt-Casadevall et al. 1987; Dykes and
Polesky 1988; Skoda et al. 1988). The gene locus has recently been mapped to
the long arm of chromosome 6 (Murray et al. 1987).

This report gives the results of PLG phenotyping in a sample from southern
Germany. Further evidence for a silent PLG allele will be described in two ca-
ses of disputed paternities.

Materials and Methods

Serum samples were obtained from individuals involved in cases of disputed paternities. Prior
to use they were desialyzed with neuraminidase (Boehringer) by overnight incubation at 37°C
of 10 pl Clostridium perfringens neuraminidase solution (1mg/500 pl) in 50 ul serum.

Isoelectric focusing (I1EF) was carried out on thin-layer (0.5mm) polyacrylamide and
agarose gels. Polyacrylamide gels (250 X 115 x 0.5 mm) consisted of 9 ml stock solution (9.7g/
dl acrylamide and 0.3 g/dl bis-acrylamide), 1.1ml Pharmalyte pH 5-8, 0.2 ml Pharmalyte pH
6.5-9.0, 2.4ml glycerol (87%), and 5.3 ml deionized water. After degasing 6 pl TEMED and
180 ul ammonium persulfate (36 mg/ml) were added for polymerization. For analysis serum
samples were applied by saturating Whatman no. 3 filter paper pieces (5 X 10 mm) placed 3 cm
from the anodal strip. Electrode solutions were 0.5 M NaOH for the cathode and a mixture of
0.025M aspartic acid and 0.025M glutamic acid for the anode. IEF was performed in a LKB
Multiphor chamber for 4h with maximum settings at 2000V, 20mA, and 20 W. The cooling
temperature was 8°C.

IEF on agarose gel (pH range of 3.5~9.5) and immunologic detection was carried out ac-
cording to the method of Leifheit et al. (1987). The functional detection was carried out on
polyacrylamide gel with a caseinolytic overlay (Weidinger et al. 1985). For quantitative deter-
mination Partigen plates from Behringwerke AG were used.
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1 2 3 4 5 6 7 8 9 10 11
Fig.1. PLG phenotypes observed by isoelectric focusing on agarose gel (pH range 3.5-9.5)
and immunofixation. From left to right: (1) AB, (2) B, (3) A, (4) AB, (5) B-Q0, (6) A-QO,
(7) AA3, (8) BA3, (9) AAL, (10) B, and (11) A

1 2 3 4 5 6 7 8 9 10 11 12
Fig.2. PLG phenotypes observed by isoelectric focusing on polyacrylamide gel (pH range
5-9) and functional detection. From left to right: (1) AB, (2) AB, (3) AA3, (4) A, (5) AB, (6)
AB, (7) B-Q0, (8) B, (9) A, (10) B, (11) A-Q0, and (12) AB

Results and Discussion

Figures 1 and 2 show patterns of several PLG phenotypes as obtained by IEF
on agarose and polyacrylamide gels with neuraminidase-treated serum samples.
For immunologic and functional detection a monospecific PLG antiserum and
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Case 1 Case 2
AB B-Qo0 B-Q0 AB
A-QO0 A-QO

Fig.3. Transmission of PLG*QO in two cases of paternity. In case 2 the alleged father was ex-
cluded from paternity in six other genetic markers

a caseinolytic overlay were applied. By using these methods an apparent incom-
patibility in the PLG system was found in two cases of disputed paternities
(Fig. 3). Case 1 apparently shows inverse homozygosity between the child and
the alleged father. The child originally had been classified as PLG A (Fig.1,
no. 6 and Fig. 2, no.11), the father as PLG B (Fig.1, no.5 and Fig.2, no.7).
The same apparent inverse phenotypic constellation has also been observed
in a mother-child pair (see case 2). As shown in Figs.1 and 2, the banding
patterns of the affected individuals with PLG A and PLG B in case 1 were
slightly weaker in comparison to normal phenotypes. In 25 additional blood
group marker systems the alleged father could not be excluded as the father of
this child (Table 1). The biostatistical probability for the paternity was
W>99.75% (Hummel 1986). Quantitative determinations of PLG by single
radial immunodiffusion have shown approximately 50% of the normal concen-
tration in the sera of the father-child pair. The father had 6.0mg/dl and the
child 5.6 mg/dl plasminogen, respectively. Values of normal phenotypes were
between 10.0 and 15.5mg/dl. These findings supported our earlier hypothesis
of the existence of a silent allele in the PLG system (Weidinger and Schwarz-
fischer 1987). Similar results were found in case 2 for the mother and her child.
In both cases the affected individuals were heterozygous for the so-called
PLG* QO allele.

The distribution of PLG phenotypes and alleles in a sample of 380 unrelated
individuals from southern Germany is given in Table 2. The observed pheno-
types are in agreement with the expected number of phenotypes according to
the Hardy-Weinberg equilibrium. There is also good general agreement with
data observed in other European populations (Weidinger et al. 1985). In
contrast to the former population study, we have found a relatively high fre-
quency for PLG* A3 = 0.0146. This anodal variant seems to be polymorphic in
the present study. We believe, therefore, that an improved resolution and a
sensitive detection is necessary for the differentiation of PLG A3. The fre-
quency of the silent allele PLG * Q0 was estimated to be 0.0013. In a large
number of paternity cases the existence of PL.G * Q0 (= 0.0035) has been sup-



103

Further Evidence for a Silent Plasminogen (PLG) Allele in Two Paternity Cases

£100°0 = OO=OTd PUB ‘76000 = TBA+DTd ‘9p10°0 = EV+OTd ‘€L6T0 = €xDId ‘9189°0 = VD'1d :$90uNbaxy a1y
UONB[NO[EI X JOF PIUIGUIOD 2I9M (] M0[3q Toqunu pajoadxo yim sadhrousyy .

LLTO «8CC°0 0100 920°0 €100 2~
00001 81°0 8T°0 9¢°0 81°0 L8O 66'1 88'8 oL 0¥ 99°9% (%)
9¢°8LE L9°0 L9°0 (S £9°0 oe'e 9¢°L 65°¢€ 10°9S1 YS9LT (1) poyadxg
00001 92°0 9z'0 50 9z°0 08°0 (45 89°'8 SO'T¥ S0'9% (%)
08¢ T T z T 3 8 €€ 951 SL1 (u) PparKsqO
[e10], 004 YNV ENV IVV €evd EVV dq qav v
sadfjouoyd D1g
Aueurnron wisyinos jo vonendod oy ur sofafe T4 pue sadirouoyd Hq Jo uonnqLusi( "7 SqEL
N (4 T 1-C A4 T 1 V1 av  00-9 1 S S royrey padopy
N (4 1 1-C v It T V1 av 00~V T S S PIUD
N C 1 v 1 1 4! d av 1 STd S IoyloN
LIVD oD asd 14D dande vav IV TINDd 1DV D1d derd Ad €D
EWTIN 1 C (4 -1 +01+C+1 +q-¢ +q+e +q—® ™ 992D SSIN O Joyey pasoly
EN T SI-T (4 -1 —01+C+1 +q-—¢® +q+¢¥ +q—€ E b 99d°D SSNIN O PIHID
EINTIN 1 ST 4 -1  +0T+T+1 +9-—¢ —q+® +q+¢e I 9p2 SSNIN v IION
1d AL 0D dH AU wH oy Ar | p:| Td SSNIW 09V

Ajrroyed poindsip JO 9sed € UT STIISAS IoxIew 97 Jo sadfjouayd T o[qey,



104 S. Weidinger et al.

ported by Dykes and Polesky (1988) The presence of a silent PLG allele should
be considered in cases of disputed paternities if an exclusion constellation is
noted only in this system.
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