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ABSTRACT: The minisatellite locus D1S80 is a variable number
of tandem repeat (VNTR) locus which iscommonly typed for foren-
sic and paternity testing in alarge number of laboratoriesall over the
world. Here we describe three new alleles at the D1S80 locus; one
small alele composed of 13 units of the repeated 16 mer, a further
large allele with approximately 45 repeat units which we found two
times in our population sample and another large alele with ap-
proximately 50 repeats.
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Hypervariableloci within the human genome are useful tools for
forensic identification and paternity testing. One of these loci islo-
cated on chromosome 1 andiscalled D1S80 (MCT118). ThisPCR-
based variable number of tandem repeat (VNTR) marker can beeas-
ily typed from small amounts of DNA and offers a high degree of
discrimination power (1,2). Usually the PCR-amplified fragments
are separated by gel electrophoresis and classified in comparison
withanallelicladder. In our population sample of Southern German
origin, wefoundthreenew allelesof D1S80 not representedintheal -
lelicladder. Thispaper describesthe analysis carried out to estimate
therepeat size of thenewly identified D1S80 alleles.

Materials and M ethods

DNA was extracted from blood samples asdescribed by Miller et
al. (3). PCR-amplification was performed using the primers de-
scribed by Kasai et al. (1990). Each sampl e contained approximately
100ngDNA, 10mM Tris-HCI, pH 8.3,50mM KCl, 1.5mM MgCl,,
200 uM of each dNTP, 250 nM of both primersand 2.5 unitsof Tag-
DNA-Polymerase (Pharmacia Biotech, Uppsala, Sweden) inafina
volumeof 50 pL. Amplification conditions after hotstart using Am-
pliwax™ gems (Perkin Elmer, Langen, Germany) were as follows:
Iminat 95°C, 30 cycleswith1min92°C, 1min64°C, 1min72°Cin
aThermal Cycler (Quatro TC40) from Biosystems|nc. (Manchester,
UK). For visualization, the PCR-products were run on a 2%
MetaPhor® agarose-gel (FM C, Rockland, ME) with 1 X TBE-buffer
at1V/cmfor 16 hincomparisonwithanallelicladder (Perkin Elmer,
Langen, Germany) and stained with ethidium bromide. The size of
the fragmentswere analyzed by careful visual estimation.
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The purified PCR-Products (PCR-purification Kit from Qiagen,
Hilden, Germany) were cloned in E. coli IM109 applying the Sure
Clone Kit® (Pharmacia Biotech, Uppsala, Sweden) as recom-
mended by the manufacturer. After the isolation of the plasmid
DNA with a commercially available Kit (Macherey & Nagel,
Duren, Germany), sequencing reactions were performed with the
ALFexpress™ AutoRead™ Sequencing Kit (Pharmacia Biotech,
Uppsala, Sweden) and run on an ALFexpress™ DNA Sequencer
(Pharmacia Biotech, Uppsala, Sweden).

Results and Discussion

After PCR-amplification of the D1S80 locus from the genomic
DNA of our probands and separation of the allelic products by high
resolution MetaPhor™ agarose-gel electrophoresis, we observed
two enlarged and one smaller fragmentswhich were not represented
in the alelic ladder. One of the enlarged fragments has been found
two timesin obviously unrelated individuals. The other new frag-
ments occurred only once. These unassigned PCR-products, ampli-
fied from three of the probands, were cut out of the gel, ligated into
the pUC18 plasmid vector and transfected into E. coli IM109 cells,
enabling further detailed analysis of the putative D1S80 alleles.

PCR-amplification with D1S80 primers amplified exactly the
same PCR-products with both, the recombinant plasmid clonesand
the genomic DNA of the respective probands. The plasmid clones
should therefore carry the origina alelic fragments representing
the genomic amplification product of the probands. The smallest of
the fragments analyzed could be easily typed as a D1S80 allele
with 13 repeat units by sequence analysis of the wholeinsert of the
respective recombinant plasmid clone (data not shown).

We failed to analyze the compl ete sequence of the two larger al-
leles because we did not manage to read through the whole insert
of the plasmid clones. Thiswas not surprising since the two strands
of the D1S80 sequence exhibit an extreme bias of base composition
with very small portions of thymidine and adenine, respectively. In
large allel es these repeated sequences can spread over awholekilo-
base, leading to an interruption of proper incorporation of nu-
cleotides in the sequencing reactions; in our hands after approxi-
mately 500 bp of length.

Nevertheless, partial sequenceanalysisproceeding from both ends
of theselargerepeatsconfirmed theamplification of trueallelesof the
D1S80 locus from the DNA of the two probands. The number of re-
peat unitsin those extremely large alleles could be finally estimated
by a high resolution gel electrophoresis (2% Meta Phor™ agarose
gel) applying a20 bp ladder (Roth, Karlsruhe, Germany) assize stan-
dard. Thisgel allowed usto separateall fragmentsof thesizestandard
even between 900 and 1000 bp asshown in Fig. 1. To test therelia-
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FIG. 1—High resolution agarose gel-electrophoresis of the enlarged D180 alleles found in this study. A 20 bp DNA ladder was loaded in lane 1 and
4. The uppermost band of the DNA ladder represents a size of 1000 basepairs. Insert A was cut out of the respective plasmid clone and loaded in lane 2,
insert B in lane 3. The DNA fragment in lane 2 could be estimated to a size of 880 basepairs, the DNA fragment in lane 3 cosegr egates with the 980 base-

pair fragment of the size standard.

bility of the size estimation with the 20 bp ladder, two PCR-products
of knownalelesof theD1S801ocus (18 and 24) wererun onthesame
gel asthe plasmid clones with the newly identified alleles (data not
shown). As described by the supplier of the allelic ladder (Perkin
Elmer, Langen, Germany) the PCR-products of these alleles have a
calculated sizeof 433 bp (allele 18) and 529 bp (allele24): 147 bpfor
theuniqueregionflankingtherepeat unit, 14 bpfor thefirst repeat and
(n— 1) X 16 bp for the core repeat structure. With gel electrophore-
siswefoundthePCR-productsof allele18to migratebetweenthe420
and 440 bp fragments of the size standard, the PCR-productsof allele
24 migrated between the 520 and 540 bp marker fragments. There-
fore, the DNA marker seemsto give arather good estimate for the
lengthof theD1S804llel es. Theinsertsof thetwo plasmidcloneswith
the newly identified large alleles (A and B) co-migrated approxi-
mately with the 880 and 980 bp fragments of the DNA-ladder. The
sizesof the polylinker region and the unique regions flanking the re-
peats were determined precisely for each of the two inserts by se-
guenceanalysis. Thiswasnecessary since plasmid A showed asmall
deletionin the uniqueflanking sequenceat oneend of theinsert, most
probably theresult of acloning artifact. After subtraction of 36 bpfor
the polylinker region of the plasmid vector (both clones) aswell as
131 bpfor theuniqueregionflanking therepeatsin caseof thesmaller
alele(insert A) and 146 bpin case of thelarger alele (insert B), 713
bp for therepeat structure of the smaller of thetwo allelesand 798 bp
forthelarger onewereleft. Considering that thefirst repeat unit of this
locusis composed of 14 bp while the remaining repeat unitshave 16
bp, aspublishedin (2), the number of repeat unitscan be estimated to
45for the smaller, and 50 for the larger allele, respectively. Such al-
leles have not been described for the D1S80 locus before. Klintscher
et al. (4) reported two new alelesin an Austrian population sample
with a size of approximately 47 to 49 repeats, but these fragments
havenot been analyzed exactly sothat thereal sizeof theallelesisstill
not known. Another group (5) foundanew extremely largeallelewith
approximately 52-55 repeats but also its exact size has not been de-
termined. Here we describe three new alleles of the D1S80 locus

found in our population sample, one small allele with 13 repeats and
two enlarged aleles estimated at 45 and 50 repeat units. A transmis-
sion of the newly identified alleles from parent to offspring was ob-
served in two families. We are not able to give afrequency estimate
for these new alleles since our sample sizeistoo small to provide an
adequatecal culation. Takentogether 281 individual shavebeentyped
in our laboratory for D1S80 since we introduced this VNTR in our
panel of applied polymorphismsin paternity testing.
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