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A Rare Phenotype C3, F-F0.8
Encountered in Three Successive Generations of One Family
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Summary. In the course of a disputed paternity case, a rare phenotype of factor
C3 (F-F0.8), not described so far, has been found in three generations of one
and the same family. The frequency in the population of such a phenotype
is not known.

Key words: Disputed paternity - C3, rare phenotype - C3 system

Zusammenfassung. In einer strittigen Vaterschaftssache wurde im C3-System
der bisher noch nicht beschriebene seltene Phanotyp F-F0,8 festgestellt, des-
sen Haufigkeit bislang noch unbekannt ist. Das bei Kind und Putativvater
vorhandene F0,8 lie sich bei einer Familienuntersuchung tiber drei Genera-
tionen zuriickverfolgen.

Schliisselwirter: Vaterschaft - C3, seltener Phinotyp ~ C3-System

The polymorphism of factor C3 of human complement was first described by
Wieme and Demeulenaere in 1967 [18]. A little later, in 1968, it was reported
simultaneously by Alper and Propp [2] and by Azen and Smithies [5]. Ever since
this polymorphism has been the object of numerous studies in genetics, espe-
cially concerning application in forensic medicine [8, 10, 17].

This polymorphism is genetically controlled by two autosomal codominant
genes, but rarely some anomalies in the expression of one of the alleles were
reported [3,4,9,13].

There are two main alleles: S (slow) and F (fast) and at least 22 variants, the
denomination of which is determined by their electrophoretic mobility [15]. In
European populations, the frequency of C33 allele is about 80%, with significant
deviations for some ethnic groups, such as the Lapps, where the frequency of C3°
may reach 91-98%, or the French Basque population, where C3° is met with a
frequency of about 70%. The frequency of allele C3F is approximately 20% [6].
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Because of the rarity of variants, their exact frequency is not known; their
number is estimated at about 1% for variants of all kinds [6].

Though allele F%# has already been reported by different authors, its associa-
tion with allele F had not been described so far. We describe here this rare pheno-
type encountered in three successive generations of one and same family.

Material and Methods

Human Sera

The blood samples were obtained by puncture of vena mediana cubiti. After centrifugation
and decantation of the cellular elements, the sera were stocked at — 80°C until they were used.

High Voltage Electrophoresis on Agarose Gel

The electrophoresis was performed according to the technique of Teisberg [16]. After electro-
phoresis, fixation and drying, gels were stained with Serva Blau R.

Hemolytic Activity of the Complement

The hemolytic activity of complement CH50 was measured with a continuous flux system on
a Technicon Auto-Analyser [14].

Determination of C3 Concentration

The quantitative analysis of C3 component of each serum was determined by radial immuno-
diffusion according to Mancini [12].

Results and Discussion

In the course of a disputed paternity case, we detected phenotype C3 F-F0.8
in the child’s and in the presumed father’s sera, whereas the mother had pheno-
type F.

During the 1st Symposium and Workshop on the polymorphism of factor C3
of human complement, which took place in Bonn in June 1972, it was decided
that the Laboratory of the Institute of Forensic Medicine at the University of
Bonn (Prof. Ch. Rittner) would be considered from then on as reference labora-
tory so that new variants could be compared with a stock of reference sera [1].
Thus, having determined the presence of a rare mobility for factor C3 F0.8, we
sent the sera to this laboratory where the accuracy of our results was confirmed.
Figure 1 shows the phenotype F-FO0.8.

According to the scarcity of factor F0.8 we were able to consider its inherit-
ance as a sound proof of paternity. Besides, the probability of paternity, according
to Essen-Moller [7], being 99.9985% (logarithm y/x + 10 = 5.1762 according to
Hummel’s calculation tables [11]) even without taking factor C3 into account, our
evaluation put into words was: “paternity practically proved.”

In the father’s family, all the members interviewed agreed to submit to a blood
sampling with a view to a genealogic research. In Fig. 2, we can see the trans-
mission of allele in this family. All people whose serum was analyzed were quite
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Fig. 1. Electrophoretic determination of C3 F-F0.8 compared with other phenotypes

Fig. 2. Genealogic tree of family B. In black:
the phenotype C3 F-F0.8

healthy. Hemolytic activity (CH50) as well as the content of factor C3 for each
serum gave results within the limits of normality.

It must be noted that, if factor C3 generally constitutes an important element
in the whole of “genetic marker systems” in the case of research in the establish-
ment of paternity, it may become a most important clue (a “practical” proof)
when a rare variant inherited by the child is encountered.
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