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Agarose as carrier medium for isoelectric focusing is a practic-

able alternative to polyacrylamid in routine application in pa-

rentage testing. Since the introduction of highly purified agarose

10 years ago, most of the new systems have been described with the

agarose technique.

Agarose has the following advantages. In comparison to polyacryl-

amid it is non toxic. There is no limitation by gel pore size for

larger proteins to penetrate the gel (for example native IgM-mole-

cules with a molecular weight of 900,000). Immunological detection

Can be performed directly on the surface of the gel (immunofixa-

tion). Proteins with a low concentration in sera can be blotted

with high transfer rates, an electroblot is not necessary.

The disadvantages of agarose are caused by its sensitivity to

overloading, early cathodic drift and separation problems in nar-

row pH-gradients.

With a standardized agarose technique several proteins were exa-

mined regarding there usefulness in parentage testing. The gels

were prepared with 0.8 % agarose, 10 % sorbitol and 2.5 % carrier

ampholytes. Additional sulfonic acid derivates (ACES, MES, MOPS)

were used in concentration of 0.8 4. Depending upon their concen-

tration in serum or plasma immunofixation or capillary blotting

were used with monospecific antibodies.

A genetically determined polymorphism of the coagulation factor

XIII is known for the A- and B-subunit.

The enzymatic subunit (FXIITIA) is found in plasma. FXIIIA was

first described by Board in 1979 with agarose gel electrophoresis.
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Three common phenotypes 1, 2-1 and 2 are observed. The allele fre-

quencies for the two common allels are

FXIIIA*1

FXITIA*2

0.8021

0.1959.

Variants are found in less than 0.2 %. For the theoretical ex-

clusion rate we calculated a value of 14.8 %.

The B-subunit of coagulation factor XIII acts as a carrier mole-

cule. After cleavage of the subunit A, factor XIIIB is detectable

in serum. The genetic polymorphism was first described by Board in

1980. The common phenotypes FXIIIB 1, 2-1, 2, 3-2, 3-1 and 3 as

well as products of the rare alleles FXIIIB*4 and B*6 are found in

the southern German population. The allele frequencies for FXIIIB

are

FXITITIB*] = 0.7603

FXITIB*2 = 0.0843

FXITIB*3 = 0.1534

FXIITIB*V = 0.0019.

The theoretical exclusion rate for the FXIIIB system is calculated

to be 22./ %.

In agarose focusing coagulation factor XII (Hageman-factor) shows

a heterogenous band pattern in the pH-range from 6.4 - 7.3. Four

main bands and several minor bands are observed. FXII can be de-

monstrated with plasma and serum. Coagulation factor VII (procon-

vertin) shows a uniform two band pattern in the pH-range from

5.6 - 6.4. We examined 250 healthy unrelated persons and didn't

find in factor XII as well as factor VII a polymorphism useful for

parentage testing.

Alpha-2 antiplasmin shows a band pattern identical with plasmino-

gen. Untreated as well as neuraminidase treated sera and the exa-
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mination of three different antibodies shows Alpha-2 antiplasmin

and PLG-bands in the same pl-positions. The interpretation of the-

Sse results are causes in the high binding affinity of alpha-2 AP

to plasmin or other complex formations. Alpha-2 AP shows 23 - 28 %

homology to plasmin and to other protease inhibitors.

A polymorphism also correlated to plasminogen is observed in the

Kallikrein system. The polymorphism is observed in the cathodic

part of the band pattern. We excluded a cross reaction of the an-

tibody with highly purified kallikrein and plasminogen. The gene-

tic interpretation suggests a linkage of the genes of Plasminogen

and Kallikrein on chromosome 6.

The polymorphism of plasminogen was first described by Hobart 1979

and Raum 1980. Besides the three common phenotypes A, AB and B, a

number of variants are observed. The allelefrequences are

PLG*1 = 0.7150

PLG*2 = 0.2742

PLG*V = 0.0012.

The theoretical exclusion rate is calculated to be 18.7 %.

The genetically determined polymorphism of Orosomucoid (ORM) was

also determined by agarose isoelectric focusing. We observed the

following allele frequencies:

ORMI*FI = 0.6463

ORMI*F2 = 0.0145

ORMI*S = 0.3387.

The theoretical chance for the exclusion of non- fathers was cal-

culated to be 18.07 %.

In conclusion agarose isoelectric focusing offers many opportuni-

ties. Especially in the search for new systems which are applica-

ble in parentage testing.
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