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A. MITOCHONDRIAL DNA




LECTURE

MITOCHONDRIAL DNA VARIATION IN ANCIENT AND MODERN
HUMANS

E. Hagelberg
Department of Biological Anthropology, University of Cambridge, UK.

Mitochondrial DNA (mtDNA) has been used widely in recent years as a
valuable research tool to reconstruct human evolutionary history. The relative
simplicity, rapid rate of evolution and maternal mode of inheritance of mtDNA
make it suitable for phylogenetic studies over recent time scales, while its
abundance in animal cells favours its survival in compromised and ancient
biological samples.

Analysis of mtDNA polymorphisms has been shown to be ideally suited for
investigating the migration patterns of ancient human populations. Using PCR
amplification and direct sequencing, we have analysed informative mtDNA
fragments in modern humans and archaeological bones from Polynesia, the last
area of the world to have been settled by humans. The results indicate
strikingly low levels of genetic diversity in Polynesia compared to the rest of
the Pacific, suggesting that a stringent population bottleneck occurred during
the recent settlement of remote Oceania. In contrast, the extremely high
variability of mtDNA in European populations reflects the great depth and
complexity of historical events in this continent.

MIDNA analysis of archaeological remains has proved particularly useful for
answering questions that cannot be addressed by the study of modern human
populations, for instance that of the ancestry of the original inhabitants of
Easter Island. Our studies have shown that the prehistoric inhabitants of the
island stem from the same mtDNA lineage as the Polynesians, rather than
native Americans, although it is evident from the data that both groups
originated from an ancestral population in island Southeast Asia.




A TWO STAGE STRATEGY FOR AUTOMATED ANALYSIS OF
MITOCHONDRIAL DNA

K .M. Sullivan, G.Tully, R. Alliston-Greiner, A.Hopwood, P.Gill.

The Forensic Science Service, Priory House, Gooch Street North, Birmingham,
B5 6QQ UK.

DNA amplification and sequencing of the mitochondrial (mt) non-coding
region provides a highly sensitive and discriminating test for individual
identification. A major drawback with DNA sequencing as 2 forensic tool
is the labour-intensive nature and therefore high cost of the technique, which
presently limits its application to the investigation of serious crime only.
This issue is being addressed by developing a two stage strategy for mtDNA
typing which comprises a coarse screen using a rapid mini-sequencing
technique followed by full automated DNA sequencing. The first stage
entails multiplex PCR then solid phase mini-sequencing in which an
electrophoretically-resolved array of 13 dye-labelled extension products are
automatically analysed on 2 fuorescence-based sequencer with 36 samples
un in less than 2 hours. This test discriminates between approximately
95% of unrelated samples and the reminder can then be analysed by two
rounds of nested PCR followed by solid phase sequencing reactions using
Sequenase plus dye-labelled primers in conjunction with an automated
sequencer. This sequencing approach yields data with low background noise
and minimal sequence context-specific variation, enabling subtle sequence
characteristics such as heteroplasmy to be detected reliably.

Both mini-sequencing and full mtDNA sequencing have been successfully
applied to a variety of discrete casework materials including ancient bones,
hair shafts, hair roots, faeces and blood. Amnalysis of DNA from faeces has
been greatly facilitated by utilising magnetic capture and washing of the
template in solid phase prior to amplification, with results obtained from as
little as 10mg wet weight of starting material.

In conclusion, this two stage strategy will enable mtDNA typing to be
applied to large aumbers of samples at low cost, making it more amenable
than the conventional sequencing approach for the investigation of high
volume crime such as burglary.

MITOCHONDRIAL DNA TYPING USING SEQUENCE-SPECIF'IE

OLIGONUCLEOTIDE PROBES. R. Reynolds, Ph.D., E. Clark, Ph.D., T

.Marschak, B.A., J. Varlaro, B.S., S. Rubin, M.A. Roche Molecular Systems

Inc. Human Identity Group, Alameda, USA.

Mitochondrial DNA is a very valuable source of sequence variation for-
purposes of human identification because it has a high degree of sequence
diversity between individuals, is present in high copy number, and is maternally
inherited. While DNA sequence analysis provides the most definitive
information about genetic variation, this method can be time-consuming and
particu.larly within the mtDNA control region, does not always yield complete,
1'mamb.1guous sequence data. We have developed a mtDNA typing systen;
involving PCR amplification of the hypervariable region of the mtDNA control
region, followed by ziutomated hybridization of the amplified DNA to a panel
of immobilized sequence specific oligonucleotide probes.. Automation of the
hybridization and color development steps allow a single person to type ~500

sample:q per week. Population data and results obtained from casework samples
and mixtures will be presented. Analysis of multiple mtDNA sequence
databases showed that a typing system consisting of 23 oligonucleotide probes
reveals 94-98% of the genetic diversity contained in these " databases.

Qonsequently, there is a very high likelihood of exclusion of randomly chosen
individuals.
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MIXING AND THERMIC TREATMENT OF MITOCHONDRIAL PCR FRAGMENTS
REVEAL SEQUENCE DIFFERENCES BY HETERODUPLEX FORMATION- A RAPID
METHOD FOR FORENSIC IDENTITY TESTING

R. Szibor, 1. Plate, E. Kirches and D. Krause

Institut fiir Rechtsmedizin, Otto-von-Guericke-Universitit Magdeburg, Germany

Within the 1200 bp D-loop region of human mitochondria (mt), there are
two hypervariable segments designated HV1 and HV2.

Since sequencing of D-loop regions is an expensive and time-consuming
method, we tried a heteroduplex anylysis (HDA) technique for rapid
comparisen of polymorphic mtDNA prior to sequencing.

From 100 mother/child pairs and 100 father/child pairs, mtDNA was
amplified out of the HV2 region between positions 1.28 and H 408.

PCR fragments of different origin were mixed, thermicly melted and and
chilled. Electrophorising the mixtures on native polyacrylamide gels
followed by silver staining reveals sequence differences in 89/100
father/child mixes and 0/100 mother/child mixes by heteroduplex (HD)
formation. If we mix the amplified mt-fragment of one proband with those
of 100 not related persons, about 85% of the mixtures produce HDs.
First experience show, that HDA in the HV 1 is similar useful.

Usage of mild denaturating gels may enhance the discrimination power of
this method.

Five cases of forensic identification were performed using chromosomal
marker testing, HV2 HDA and HV2 sequencing in parallel. No
contradictions were seen between this methods.

Conclusions: HDA is a suitable technique t0 detect the majority of the
nonidentities of sequences if mtDNA stemming from different sources is
mixed. Thus, this method may help to focus the more expensive sequencing
techniques on samples or stains of high identity probability.

S

ot

GENETIC ANALYSIS OF SINGLE HAIR SHAFTS BY AUTOMA -
TED
ANALYSIS OF THE MITOCHONDRIAL D-LOOP REGION SEQUENCE

R. Decorte, E. Jehaes, F.-X. Xiao and J.-J. Cassiman

Center for Human Genetics, K.U.Leuven, Heresiraat 48, 3000 Leuven, Belgium

Hair-samples are often found at the crime scene and are sometim i i

evidence sample for the identification of the offender. However, r?\i;?erlggg ;);%lgi?‘g:eaé
for DN/_\ analysis do not contain a hair root which will decrease the chance for
geng(atmg a DNA profile with VNTR or STR markers. In contrast to nuclear DNA
sufficient amounts of mitochondrial DNA are present in these hairs to allow the anal sis;
of the highly polymorphic mt d-loop region. d

We have developed a procedure for the amplification of the two-hypervariable regions
in the d-loop followed by enzymatic sequence analysis and electrophoresis on the
aptom'ated A.L.F. DNA sequencer. Depending on the source and the constitution of the
biological s_z_amp!e either the two hypervariable regions or four overlapping segments
were amplified. The primers complementary to the H-strand were biotinilated which
allowed for the generation of single stranded sequencing templates after capture with
Dyngbeads (solid-phase-approach). The unlabelled PCR primers were chimeric with
a u_nnversal sequence (5) and a specific sequence complementary to the L-strand (3"
This approach allowed us to read the sequence starting from the beginning of the PCF.{
gggggglt'.di;rarl% nsequgncing procedure was recently further improved in terms of

jon and processing time by the i \il
iequencing Kit (Pharmacia-Bingech). v the Implemeniation of the AutoLoad
database with 51 unrelated Caucasians of Belgian descent wa

average betw_een 700 and 800 nucleotides were %btained for eacsh ?sgzzgfjeaclj. a%g
d:fferencgs with the reference sequence were observed at 50 positions in the first
hypervariable region (HVR1) and at 28 positions in the second (HVR2). In total, 49

_ different miDNA types were identified and 47 were present only once. The mean

pairwise sequence difference within the database was 3.52 for HVR1
and 7.38 for the complete d-loop region. » 3.86 for HVR2

 The developed approach was evaluat i [
. : ed on forensic hair samples which were typed
before with VNTR or STR markers. Whereas with the nuclear markers a succes;yfate

\eltv:asl optained of less than 6'?0%, the success rate increased to 95-100% with the
ysis of the mt d-loop region. Presently, the developed procedure has been used

Wit i i i
sa:qp?gclcr?sz in several forensic cases where hair shafts were the only evidence
. In addition, the current approach is used in several archaeological projects.




MITOCHONDRIAL HVR1 POLYMORPHISM IN ITALY
E.4’Aloje, I. Boschi, A Moscetti, M. Dobosz ,V.L.Pascail and A.Fiori

Immunchemstology Laboratery, Istitute Medicina Legnle, Universita Cattolica, Largo
Francesco Vito 1, 00168 Roma Italy

Sequence polymorphism of mitochondrial DNA (mtDNA) is a class of human
diversity intensively studied in forensics. Considerable miDNA sequence
variation occurs  at two hypervariable regions (HVRI and HVRIID)
encompassing a relative short area (800 base pairs) of the entire structure of
miDNA. Both domains have been used to study the structure and relationship
of human populations.

There is a considerable advaniage in the use of mtDNA for forensic
applications, and the two hyperpolymorphic domains have been helpful to
solve special problems of identification which would have not been possible to
unravel with nuclear loci. However, to properly exploit the potential
informativeness of mtDNA, an adequate database of the appropriate
population should be made available as reference.

The present study intends to contribute a first map of the HVRI sequence
polymorphism in Central and Southern Italy.

Amplification of the relevant fragment was achieved by two separate sets of
primers, each one generating a 250 base pair length fragment. The two
segments had an overlapping site of about 50 base pair allowed, ensuring
consistency of the results.

The PCR products were sequenced by TAQ cycle sequencing procedure using
either the forward or the reverse fluorescent-primer. The fluorescent sequence
reaction products samples were processed using an ALF DNA sequencer
(Pharmacia), then aligned over the original Anderson consensus sequence.

As a results, we teport that the majority of sequences occur once in the
database and that the most comimon genotype (the Anderson consensus
sequence) was present in 13% of individuals.

Most of the polymorphic content was found in base tramsitions (45
polymorphic  sites observed between 16002 and 16410 bp with a
transition/transversion ratio of 31.6:1; pyrimidine resulted to be mostly
involved in the transitional evenis) rather than in transversions. No
insertion/deletion event was so far detected.

This first report on mDNA polymorphism is intended as the basis for more
extensive map of D-loop polymorphism in Ttaly.

Mitochondrial D-Loop sequence analysis from a single sperm:
A case report

W. Schmidt!, J. Holtz?, K.Olek'

T - .
Institut fitr Hormon-und Fertilititsforschung, Hambur

1 . d ) g, German:
pstitut fir Rechtsmedizin, Universitit Bonn, Germany Y

Hu{na_n mitochondrial DNA (mtDNA) displays considerable sequence
variation between individuals due to mtDNA evolving 5-10 times faster than
nuclear DNA. A large amount of the variation can be observed in two
hyp.ervanabl.e regions, approximately enclosing the non-coding D-loop
region, VthCh can be used for forensic purposes. In several cases
amplification and sequencing of the two main regions was shown to have
great forensic potential in identification of an individual.

Here we report about a double murder from February 1991 in Bonn and the
use of the D-loop sequencing analysis in one case. A dead woman was found
in a hpuse near Bonn and her common-law husband was found dead the
following day in a street. Several sperm could be identified in the swabs
taken from the rectum of the male victim. It was assumed that the crime was

‘committed by at least two persons considering the difficulties a single person

would have had to face committing the double murder. Circumstantial

_evidence, particularly textile traces, led to the identification and arrest of one

suspect. DNA analysis performed elsewhere on the anal swab of the male

victim yielded no conclusive results. We obtained a slide of an anal swab
‘ stalned W.lth hematoxylin eosin. We could identify under the microscope five
~ sperm lying between squamous epithelium cells. They were individually

ked into a micropipette and transferred into separate PCR-tubes. Each

sperm  was digested separately and underwent a nested PCR of its

btgglilgndtr_lallDNA: The D-loop sequence of each of the sperm turned out
oy entical, leadlng to t.he as:.sumptlon that they belonged to one person.
- Oﬁqiuelice was neither 1dept1cal _with that of the victim nor with that of
- ginal suspect (nor the 1r1.vest1gator). The sperm are presumably from

er yet unidentified person involved in the crime. Should another suspect

mate;;lahzed, sequencing his mitochondrial DNA would answer the question
1e o the analyzed sperm belonged to him or not.
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mtDNA SEQUENCES IN NORWEGIAN SAAMIS AND OTHER
NORWEGIANS

B Myhre Dupuy and Bjernar Olaisen
Institute of Forensic Medicine, University of Oslo, Norway

. The mitochondrial DNA has several properties useful for the
reconstruction of human population history. The origin of the Saami people is
still not known; however, a recent report (Sajantila et al, submitted) shows that
the Saami are distinct from other Europeans by a large amount of sequence
difference.

The purpose of this study was to compare the mtDNA sequences of
Saami populations in Norway with those of the main population.

The material consists of serum from 205 unrelated Norwegian Saami
from the Karasjok and Kautokeino communities. The serum is spun in an
Eppendorf-centrifuge, 12000 rpm for 30 min. The pellet is digested overnight by
proteinase K, and the DNA extracted by phenol/chloroform and pelleted by
100% alkohol and resuspended in 50 ul TE-buffer. An equal number of samples
from other non-Saami Norwegians (EDTA-blood) is extracted by the salt-
method (modified after Miller at al, 1988, Nucl. Acid Res., 16;1215). The Perkin
Elmer 9600 is used for the PCR reactions and the PCR products are analysed on
the ABI 373 A Sequencer.

In a preliminary study we have sequenced a hypervariable regions
(15997-16401) in the mitochondrial control region from 30 each of unrelated
Saamis and non-Saami Norwegians. Saamis ordinarily have one or the other of
two distinct groups of sequence pattern. Within each group there is some, but
limited variation. This might indicate two origins of the Saami people.

Non-Saami Norwegians showed great sequence variation and no
particular pattern or very distinct groups of patterns were observed. The non -
Saami sequences thus differed from those of the Saamis, both in the amount of
individual variation and in the lack of restricted patterns.

MITOCHONDRIAL DNA QUANTIFICATION IN ANIMAL HAIR BY
SLOT-BLOTTING \ - N

F. Fridez, R. Coquoz, Institut de Police Scientifique et de Criminologie,
Lausanne, Switzerland

More than 50% of the people have at least one pet at home, usually a cat or
a dog. Thanks to the shapes of the scales of their cuticle, the hairs of these
animals easily cling to various objects whose surfaces are not entirely
smooth; their adherence is even quite considerable, with the result that
hairs are constantly found on clothes, furnitures, carpets, etc. which are in
contact with the everyday life of these animals. This type of evidence could
become an extremely important evidential value in the investigations of
certain crimes and offences. In forensic sciences, hairs are very similar to
fibres regarding to their transfer process and to the situations where they
can be encountered: if somebody breaks into an apartment where a cat or a
dog lives, it is very probable that he will take with him some hairs of these
animals.

Therefore it is always important to collect and to examine these hairs, and
by their interesting unusual presence in certain places, they may give
interesting informations on the circumstances of the crime.

The morphological examination of animal hairs is principally used for the
identification of the species. However, with the arrival of DNA analysis,
this kind of evidence could lead to an individual identification by identical
methods to those used in human identification.

Hairs are potential sources of DNA. However, the samples which are
- analysed often have roots of bad quality or even no roots at all, this means
_ that there is a great risk of not having enough genomic DNA to carry out an
analysis, even by PCR. It is therefore interesting to analyse the
_ mitochondrial DNA of the shaft of the hair. As for the analysis of genomic
DNA, to know the amount of DNA available is a precious information.

A quantification of mitochondrial DNA by slot-blotting has therefore been
_ developed by using a probe with a specific sequence for cats, respectively
_,fOVr dogs and conjugated to an enzyme. This quantification was able to
evaluate the amount of DNA in various samples such as hairs and blood. A
~ comparison of the amounts of genomic DNA and mitochondrial DNA has
also been done. The results showed that the future analysis of this DNA in
 the shaft of the hair of these animals is conceivable.
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Forensic validation on the integrity of maternal inheritance of the
mitochondrial DNA

DETECTION OF SEQUENCE VARIANTS IN HYPERVARIABLE
SEGMENTS OF MITOCHONDRIAL DNA IN THE ASIAN POPULATION
K Honda, M Nakatome, MIN Islam, ZawTun, HBai, Y Oguia, H Kuroki, M Yamazaki,

M Terada, 8 Misawa and C Wakasugi
Dept of legal Medicine, Osaka Univ Med School, 2-2, Yamadaoka, Suita, Osaka 565, Japan

W.Schmidt, K.Olek

Institut fiir Hormon-und Fertilitatsforschung, Hamburg, Germany

The analysis of highly polymorphic parts of mitochondrial DNA is most

commonly used method for the personal identrification. The recent advances of

fluorescent detection method of nucleotide sequence has made it possible to

rapid analysis of sequence variants without using isotopic labeling.
We chose to analyze the control region in mitochondrial DNA because it

‘Analysis of the human mitochondrial DNA (mtDNA) was shown to
have a great potential for the study of genealogical relationships of
human subpopulations and also for the identification of individuals for
forensic purposes. So far, limited research has been done on the
integrity of maternal inheritance of the primary structure of mtDNA.
Although generally accepted, further studies undertaken to validate
maternal inheritance for several generations within different maternal
lineages are valuable.

We analysed fifteen nonconsanguinous, three to four generation
families from Germany by amplification and sequencing of the two
hypervariable regions of the non-coding D-Loop. We obtained fifteen
different D-Loop sequence pattern corresponding to the fifteen
unrelated families. Sequence analysis with the 373 ABI Sequencer in
conjunction with the SequenceEditor Software 675 showed no
sequence variation between the family members of one maternal
lineage. We confirm that analysis of mtDNA can be used to trace
maternal inheritance and to test relatedness even if there are several
generations between ancestor and living descendarit.

includes the most polymorphic region.
We collected saliva as samples from more than 200 individulals of Japan,

China, Mongolia, Myanmer, Bangladesh, and Europe. DNA were extracted in
45 minites by chelex based method.

The two hypervariable segments of control region were amplified separately by
the method of semi-nested PCR. In the first PCR, the 982 bp segment was
amplified with the primers 115996 and H408. In the second PCR, 406bp
segment was amplified with primers of 115996 and H16401 (Segment I), and
380bp segment was amplified with primers of L29 and H408 (Segment IT).

This method is extremely sensitive so that as Jow as 0. 1pg concentration of the
template DNA can be amplified. The sequence variants of the two hypervariable
segments were examined by the one-lane-direct-sequencing labelled by
dye-deoxy-terminator using DNA- sequencer (ABI; model 373A).

In our result, more than 12% of sequence variants were detected in each
segment. Some of them were suspected to be Asian specific because they were
rarely found in Coucasians. About 2% of sequence variants per individual were

found in comparison with full sequence data by Anderson et al. (1981). .




ROUTINE MITOCHONDRIAL DNA IDENTIFICATION
TESSON C., PENAUD A., LE ROUX M.G., MILLASSAUD A,
GUIBERT V., MOISAN J.P., PASCAL O.

Laboratoire de Génétique Moléculaire Hotel Dieu BP 1005
44035 Nantes cedex France.

Genomic DNA typing is a useful analysis used everyday
across the world and largely accepted by the courts.

Limits of the techniques have been brought down to a
- small amount of DNA (less than 1 ng) by PCR : cigarette,
butts, root hairs, stamps could be genotyped using STR. But
some problems remain unsolved as for example bone
identification.

Analysis of mitochondrial DNA is a new approach
permitting a new "step” in DNA typing. A variable region of
mitochondrial DNA (transmitted by the women) could be
sequenced. Point mutations of the question DNA sample are

defined and compared to the point mutations of reference
DNA.

We are routinely performing mitochondrial sequencing
in our laboratory for specific problems:

Identification of human remains largely degraded

_Identification of rootless hair.

We describe in this paper the techniques used, the
problems we have had and the answer proposed, the
interpretation of the results and a general appreciation of
cost in relation to the genomic DNA typing.

In conclusion we show applications to caseworks.

B. DNA SEQUENCING DATA
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The STR approach

. Possibilities and limitations
B.Brinkmann

48149 MiUnster, Germany

STRs are a class of VNTR polymorphisms which offered a range of new per-
spectives for forensic applications. The most important one lies in the discre-
te distribution of alleles. Other advantages lie in the (short) fragment length
which decreases to about 100 bp and which is extremely advantageous in
many forensic samples. Also the applicability of PCR has led to a sensitivity
increase by several orders of magnitude. - Experiences with a large number
of polymorphic systems will be demonstrated. According to their structure
they can be subdivided into: highly polymorphic systems with a multiplicity of
length and sequence variants; intermediately polymorphic systems someti-
mes showing race-associated variants; regular system. - Different forensic

criteria of usefullness do not always coincide with the aforementioned sub-

division. Thus the laboratory has to make a selection depending on the
problem to be solved. - The high sensitivity is a challenge on the one hand
but a risk on the other. Criteria will be elaborated to avoid false conclusions.
- Differences between major ethnic groups have led to new and efficient tools
to attribute unknown samples with varying probabilities to certain populations.

But again this includes the risk of significant mistakes. Strategies will be

i’dposed to also avoid mistakes due to this type of unknown heterogeneity.
he diversity of systems relative to questions to be solved makes new

trategies for their selection and their application necessary.
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OF POLYMORPHIC SHORT TANDEM

SEQUENCE ANALYSIS
MULTIPLEX PCR DNA PROFILING

REPEAT LOCI USED N
SYSTERME.
MD Barber and BH Parkin

Metropolitan Police Forensic Science Laboratory, London U.K.

A multiplex PCR DNA profiling system is currently in use in the
casework section of this laboratory. The system is based on the co-
amplification of 4 short tandem repeat (STR) loci using fluorescently labelled
PCR primers. The products of the amplification are then sized using an ABI
373 A DNA sequencer. A second multiplex system with a greater potential for
discrimination has been developed. It is composed of 6 STR loci and a sex
test which detects a deletion in the amelogenin gene on the X chromosome.
This second system is intended ¢or use in casework and will also form the
basis of a National DNA Database.

Studies have shown that complex STR alleles, such as those at the

SE33 and D118554 loci, exhibit extensive variation in both their amplified
fragment length and base sequence. Although the STR loci utilised in both
the first and second multiplex systems are simpler, in that their alleles are of
a smaller molecular size and have more regular repeat units, variation due to
base insertions, deletions and substitutions have been reported. Therefore, a
study has been carried out in order to examine the nucleotide sequences of the
STR loci used in both multiplex systems in order to assess the extent of intra-
and inter- population sequence variation.
Sequence data have been obtained for alleles of STR loci employed in

both multiplex systems from the British Caucasian and British Afro-Caribbean

populations. These studies have shown that for certain STR loci, alleles,

which are of the same molecular size but are from different individuals,

exhibit sequence variation in the repeat and flanking regions. These findings

demonstrate that the designation of two alleles from these loci by the same

repeat unit number cannot be taken to mean that both alleles have the same

nucleotide sequence. Thus, samples with the same allele designation could

be shown to differ if further analytical procedures are used.

ANALYSIS OF SEQUENCE VARIATIO '
A REE STR LOGL NS IN THE ALLELES FROM
L. Perlee, 1. Balazs

Lifecodes Corp., 550 West Ave., Stamford Ct 06902, USA

DNA polymorphic loci resulting from variationé in th
tandem repeat_s (STR) are an abundant type of genz\t?cum:?l;e?; Strrw]gtrt
can be useful in human identification. The main advantage of these loci
are the small size .of their alleles and their ability to be detected by PCR
based DNA gmphﬂcation. We have developed a multiplex amplification
system utilizing thrjee loci. Although in theory the alleles from these loci
dlﬁgar by changes in the number of tetranucleotide repeats, additional
variants may result from sequence variations between sim’ilar size
alleles. Two of the loci examined, located in chromosomes 3 (D3) and
18 (D18), are composed of 9 size variants and the third, located in
chromosom e'12 contains 24 alleles. For each allele sizé several
unrelatgd individuals, from the North American Black and Caucasoid
popula'tlons, were selected and their alleles sequenced. DNA sequence
snaIySIs of alleles was performed by fractionating the amplified alleles
t r?/eaé?"aerloseT gel electrophoresis ar]d slicing the portion of gel containing
e wﬁh blje‘allele was rg-gmphfied with one of the primers labeled at
‘ I 2 with IOttl.n. The amplified product was purified with Streptavidin
‘terminatorgnellc beads a_nd sgequencgd using the Taq Dye-deoxy
o Model??c eAsequenomg kit (Perkin Elmer, Foster City, CA) in an
nd‘i‘c‘:ate oLs Bh automated sequencer. The results of this study
bt thj the most common alleles from the loci D3 and D18 differ
‘hrom)ésomnugber of tetranucleotide repeats. The locus in
“anges " te; 12 shhowed differences in several alleles resulting from
e ' both the number of tetranucleotide repeats and sequence
ariations in both the repeat and flanking regions.
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THE HUMCD4 STR POLYMORPHISM IN AN

AMPFLP-TYPING FOR
QUENCE DATA

AUSTRIAN CAUCASOID POPULATION SAMPLE: SE
AND ALLELE DISTRIBUTION

T, E.M.Schwartz-Jungl, W.R.Mayr

B.Glock, D.W.M.Schwartz, E.M.Daube
University of Vienna, Austria

Department for Blood Group Serology,

We evaluated the (AAAAG)n S
by PCR-AMPFLP and automated laser fluorescence DNA-sequencing revealing
a locus specific allelic ladder consisting of eight distinguishable alleles.

The sequenced ladder was applied in allele determination of 300 healthy, unrela-

ted Austrian Caucasoid individuals.
Sequencing of 35 alleles showed a regular repeat structure with only one poly-

morphic repeat motif. The shorter alleles 4 to 8 were designated according to -
alleles 8 to 11, which show a transition in

the number of repeats. The longer
one of the repeat units, were named in the same way including the modified
repeat unit. Alleles 8 and 8 are of identical length and were indistinguishable on

native polyacrylamide gels.

The following allele frequencies have been found:

A*4 0.363 A*T 0.002 A*10 0.025

A*S 0316 A*8'+8 0.012 A*11 0.005

A*6 0.002 A*9 0.275

The population investigated showed no deviation from Hardy-Weinberg equili-
brium.

TR polymorphism in the CD4 gene (HUMCD4)

TYPING OF THE HUMVWA MICRO
SATELLITE
POLYMORPHISM: ALLELE FREQUENCIES AND SEQUENCING
I DATA., .
- DW.M chwartz, E.M.Dauber, B.Glock, W.R. Ma
University Clinic for Blood Group Serology and Transfu-sionyI:/iedicine
Vienna, AUSTRIA ’

‘[fising a .previously described method (PCR-AMPFLP[1]) we have determined allel
B &g;encnes for the (TCTA-TCTG) microsatellite repeat in intron 40 of the hum:
(Ausmiir;e (HI]JMVW A,12p12-12pter,[2]) in unrelated individuals of our local
disﬁnguiShapgguban;z glg?>54). In a first step, an allelic ladder composed of all alleles
y in screening experiments was constructed b i
. . . 1
oﬁ z;,'mphﬁ;::;on fragments of different alleles and subsequent reanfpﬁ;(::iine hl;ﬁ:
:v ec: ;c ﬂ:ﬁ: n ;n:;rgsedus})ed ?},S a rzfgence in all subsequent population typings. 9 .alleles
: ied by their erent migration, including two new all '
ﬁrt?;urirgesé are given mf ;'ab.l. No deviation from Hardy—Weinbernguilfliiisl'lmAl::;:
. Sequencing of the alleles that were included in the 1
allele samples revealed several s i plishe o e e
. . equence variants not published so far[3]. Si i
ofoggo lV\?\‘IiAthmlcro§atellnte: polymorphism was unambigous using ]themgzs?rli)l?ei
| fha ! meaénfor \e[‘:,lk]:‘a ;ocbtt?lhl laxcllid ai‘so the polymorphism is sufficient we conclude
: . chu orensic casework, possibl laci i
loci that may not always give clear-cut results under certaxflo condi}t,igzg Peing typing for

Tab 1. Allele frequencies

11’ 0.28% 158 0.28%
28% 19 19.219
1 £114" 15.82% 16  36.44% 20 g %}JQ
s 0.28% 17 4435% 21 0.28%
15 24.29% 18 38.70% o

leles were assigned according to the number of tandem repeats

i r’l ) al.. Advances in Forensic Haemogenetncs 5:1 0"1 2
mpton, C. et al.: Hum.Mol.G 7




SEQUENCING AND SIZE DETERMINATION OF THE D1S80
INTERALLELE

H. Fukushima, N. Harashima, Y. Katsuyama, M. Ota, C. Liu and

Y. Hama

Department of Legal Medicine, Shinshu University School of Medicine,

-Matsumoto, Japan

Many of VNTR and STR loci offer sufficient polymorphism 10 be suitable
for genetic characterization. One such iocus, DIS80, has proven useful
in forensic identification and parental testing. Some variations
(interalleles), which were not present in the allelic ladder, have been
reported in various populations. In order to compare the fragment sizes
of interalleles, we used ditferent colored dye labels (FAM, HEX).
Fluorescently labeled PCR products were electrophoresed in & 6%
acrylamide gel with 8 M urea for 10 - 12 hours. The size of the PCR
products was determined automatically and precisely by software using
labelled size standards and ihe allelic ladder in each lane. To conduct
sequencing, each band of the interaliele was electroeluted, then
cloned and sequenced. The sequencing data of the DIS80 interallele

is described herein.

ANALYSIS OF THE SHORT TANDEM REPEA
: T POLYMORP
D18S51: ALLELE FREQUENCIES AND SEQUENCE STUD&S;SM

P. Berschick and *J. Reinhold

Institut fur. Zoophysiologie, Duesseldorf, Ge

&% . e . ! ! rman
Institut fGr Labormedizin, Wuerzburg, Germany d

The an_aIyS|s of Short Tandem Repeat polymorphisms is widely used
fqr typl_ng DNA samples. There is a demand for systems with high
dnsgrlmlnathn power and with the possibility to combine several S‘gR
g)lg l;osr Teug@?é ?:\alés‘ligA\)S'l;jR polymorphisms with small number of .
... , o not have the discriminati
compared to STR-systems like SE33 (ACTBP2). SEggn%giha%grS?&?:;
;30 allel_es and thus the space for the combination with other STR loci
in multiplex analysis is reduced. Therefore STR-polymorphisms like
HUMFIBRA, D21S11 and D18851 with allele numbers about 15 - 20
seem to be a good compromise.

To get data for allele frequencies in the Ger [

| : man population we st
tc1)939’tudy the locus D18S51 which was first described b Straub 2?2?
(1993) and was used for DNA typing in a heptaplex STR PCR systerﬁ

~ (Urquhart et al., 1995). PCR
al., 1995). products of the D18851 loc
_ seperated with a direct blotting equipment, blotted onto ZS r\;ﬁﬁ;i

membrane and the alleles were detect i i
. . ed with a non-radioacti
method. With this method we could easily type each allele and up“,tli

*:S:‘tN \;ve detecteq 13 alleles in the German population. We used these
! 3 or calculating allele frequencies. For a correct sizing of the PCR
_ products we started to sequence some alleles.

8traub et al., Genomics 15:48-56, 1993.
Jrquhart et al., BioTechniques 18:116-121, 1995,




Automated Sequence Based HLA Typing New Tools and Techniques in

Forensic Sciences
L. Bjorkesten, M. Degerman, M. Bielefeld; Pharmacia Biotech AB, Uppsala, Sweden

The HLA (Human Leucocyte Antigen) genes represent one of the most variable regions of the
human genome . The combination of both the maternal and paternal allel determines the HLA
type, which is unique for each individual. An exact identification of the specific HLA type is not
only of essential interest in transplantation medicine or the analysis of disease susceptibility but

gives valuable information for forensic purposes, either in paternity testing or for the’

identification of persons.

Sequencing data derived from HLA typing are usually very complex. A typical HLA sequence
shows the superimpasition of both alleles deriving from the chromosome pair. Conserved base
positions are identical, while variable positions can deviate, leading to a heterozygous type of
sequence information.

In addition to the heterocygocities at the variable base positions, background sequences
deriving from coamplification of related sequences can appear. Therefore very high quality
sequencing data are essential for sequence based typing (SBT). Actually the best results are
obtained from solid phase sequencing with a T7 polymerase followed by automated sequence
determination.

The classical solid phase approach uses streptavidine coated paramagnetic beads for binding
the biotinylated PCR product and all following purification steps (1). We want to present a
furiner development in solid phase sequencing where plastic combs, which fit into a sequencing
gel are used as a solid support (2). This method drastically reduces pipetting steps and the
possibility to mix samples.

To determine the HLA type the sequence data have to be matched to all possible combinations
of HLA subtypes. A pottle-neck for high throughput HLA typing is this determination of the HLA
type from sequence data. So a sofiware dedicated to automated HLA typing is a very valuable

help, taking over the time consuming and tidious part of the analysis, which is essential for any '

kind of routine diagnostics.

Pharmacia has developed 2 software for the automated determination of HLA types from
ALF/ALFexpress sequence files.

The automated HLA typing with HLA SBTyper is done in fwo steps. First the ALF test
sequence is aligned with the master template to a best fit. Then a comparison of all detected
non-conserved bases with all possible combinations of pairs of master sequences is carried out.
The result showing of the most probable candidates is displayed. It can, if necessary, be further
investigated by using the dynamic link to the ALF raw data.

References:
1: Hultmann T. et al (1989). Nucleic Acids Res. 17; 4937-4946

2- Lagerquist A. et al (1994): Proc. Natl. Acad. Sci. U.S.A. 91, 2245-2249

INVESTIGATION OF THE STR HUMLIPO |
L IN AUSTRIAN CA
INDIVIDUALS: SEQUENCE DATA AND ALLELE FREQUENCE%ASOID

B.Glock, D.W.M.Schwartz, E.M.Dauber, EM.S —
M. , E.M.Schwartz-Jungl, WR.M
Department for Blood Group Serology, University of Vienna,glAustria o

The (TTTA)n tandem repeat polymorphism HUMLIPOL, which is located in

intron 6 of the lipoprotein lipase gene, was anal ificati

I ne, ysed by Amplification Fragment
Length Polymorphism (AMPFLP) in an Austrian Caucasoid population'sagm le
of 550 healthy, unrelated individuals. P

Precise allele assignment was achieved by means of . o
of seven different alleles. y s of an allelic ladder consisting

Automated laser fluorescence DNA-sequencing of the ladder alleles revealed a
regular. repeat structure of 7 and 9 to 14 repetitions of the core repeat with
allele sizes ranging from 111 to 139 basepairs.

Allele designation was in accordance with the repeat number.

The resulting allele frequencies are shown in the following table:

 A*7 0,003 A*12 0251

0.053 A*13 0.026

0.385 A¥14 0.004
0.278

No deviations from Hardy-Weinberg equilibrium were observed.




DNA SEQUENGE ANALYSIS OF PCR AMPLIF
MCT118 LOCUS IN JAPANESE DNA AR e PRODUCTS OF

K. SEKIGUCH], I. SAKAL, N. ;
K SEKSG MIZUNO, K. YOSHIDA, K. KASAI, H. SATO

National Research Institute of Police Science, Tokyo, Japan

D12S391: A HIGHLY USEFUL STR FOR FORENSIC PURPOSES

M.V.Lareu, F. Barros, A. Salas, C. Pestoni, I. Mufioz, M.S. Rodriguez-Calvo and A.

Carracedo
Institute of Legal Med

Spain.

icine. Faculty of Medicine. 15705 Santiago de Compostela. Galicia.

Up to date, there has been no available reference on the whole
DNA sequence of MCT118 locus. In this report the whole DNA
sequence of MCT118 including both flanking regions and repeat region
has been revealed and the difference between different alleles has
been analyzed.

Cloned PCR amplified product of MCT118 locus have been
sequenced. Then, the whole sequence of 10 alleles of MCT118 locus
have been determined. The sequence obtained here showed a highly
similarity to sequences reported by Kasai et al and Perkin Elmer’s kit
manual. However, one site in 5’ flanking region which remained
undetermined in the former reports could not be clarified under the
conventional sequencing methods. Then, allele specific PCR procedure
__was specifically applied to the complete determination of sequence of

the region and it was found that sequence of 5’ flanking region is longer

by one base than that in the previous report. It has been generally
af:cepted that the sequence of repeat region at MCT 118 locus consist of
sixteen base pairs except the first repeat units. In this report an
interesting finding was obtained that all the alleles have common
quences in the first six and the last four tandem repeat units as well as
rjd 3’ flanking regions, and repeat units with variable sequence are
sgrted between such common sequence region. It was also fount that
lght sequence difference is observed in the same allele from
ent persons with no appreciable mobility difference in 5% native
crylamide gel electrophoresis.

The microsatellite in D128395 (Genbank accesion number 731) was amplified
after PCR amplification in 130 unrelated individuals from Galicia (NW Spain).
The optimization of different PCR parameters, including multiplex amplifications

with STRs is demonstrated.
Precise allele assignement was achieved by means

of 12 common alleles.
Most of the alleles were sequenced revealing a regular (TAGA)n structure of 9 to

20 repetitions with allele sizes ranging from 210 bp to 254 bp. ‘
Allele frequencies of the more common alleles are: #9: 4.20%, *10: 2.29%, *11:
8.40%, *12: 22.52%, *13: 12.98%, *14: 9.92%, *15: 9.92%, *16: 13.74%, *17:
8.40%, *18: 5.34%, *19: 1.53%, *20: 0.76%.
The population was found to be in Hardy-Weinberg equilibrium. The
heterocigosity value is 90.08%.

The characteristics of the system
electrophoretic behaviour, easy amp
interesting for forensic purposes.

of an allelic ladder consisting

(including the high polymorphism, normal
lification ) makes this STR considerably
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LECTURE

STATISTICAL ANALYSIS OF STR DATA
I W EVETT

FORENSIC SCIENCE SERVICE, UK.

Many advances have been made over the last year in the
statistical analysis of DNA data for forensic work. Because
STR data are discrete and lack the ambiguity with regard
to homozygotes which bedevils RFILP analysis, it is easier to
focus on the essential issues. The author will review some
of the most recent testing, arguing that the most important
questions are simple though they have been unnecessarily
clouded by complex population genetic considerations which
are of negligible forensic importance.
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THE USE OF LIKELIHOOD RATIOS IN REPORTING DIFFICULT
FORENSIC CASES

D L Monahan, S J Cordiner and J S Buckleton

ESR:Forensic, Lower Hutt, New Zealand

Forensic scientists at ESR:Forensic in New Zealand use a likelihood ratio
when reporting cases involving DNA profiling results.

This method of reporting has allowed relatively simple calculations to be
performed in cases where it would have been difficult to report & number
using a "frequentist” approach.

Three such cases will be discussed:

Police believed a missing woman had been murdered. Clothing
was found which had a bullet hole and blood staining. DNA
comparisons were made to the blood on the clothing using the
victim's father and brother as references. A number was
calculated for the likelihood that the blood on the clothing
originated from the victim.

The accused in a rape case was the victim's natural father. She
had been raped on a hay bale in a bamn. The DNA profile from the
semen on the hay matched that from the accused. The blood
sample from the accused was ruled inadmissible due to a consent
issue. We therefore calculated the likelinood that the semen on
the hay originated from the victim's natural father rather than from
another random maie.

DNA profiling test on samples taken from a rape and homicide
victim, showed that semen from two males was present.
Likelihood ratios were calculated for each of the two suspects wh
could have contributed the semen.

IDENTIFICATION FROWM BEOLOGCAL STAINS:
PROBABILITY OF IDENTITY OR KINSHIP 5

Hummel K. 1), Bar W. 2), Fukshansky N. )

12)|nst‘ftute for Blood Group Serology and Genetics, Freiburg, Germany and
)institute of Legal Medicine, University of Zirich, Switzerland

For the identification of stains, results based on i

| _ ) T genetically de-
term_med polymorphic markers including DNA are used fo¥ ex-
clusion purposes only throughout the world. However, in forensic
cases it is important to not only exclude but also, in the case of a

poq-gxclusion to _determine the probability of donorship of the
individual under investigation. Hence the calculation of a

probability of identity Wid (or of kinship) becomes mandatory. To

{;‘illu“jstrate the basic problem some specific cases and situations are

scussed and their mathematical handling is reported. In analogy

to a widespread custom in cases of disputed paternity, it is

suggested to link the probability value with a verbal statement, e.g.

Wid 2 99% as "mostly probable" and Wid 2 0 " :
proven”, id > 99.73% as "practically

eywords: Stains, Biometrics, Biostatistics, F’robabilAity of Identity, Kinship
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DECISION-MAKING IN PATERNITY DIAGNOSTICS USING SLPs
EVALUATION BASED ON A THREE-YEAR MATERIAL

B Olaisen and M Stenersen
Institute of Forensic Medicine, University ~of Oslo, Noway

A number of factors represent a challenge to the establishment of
a sound theoretical statistical basis for decision-making in paternity
diagnostics with h erpolymorphic minisatellite loci; for example the
degree of variation itself, the ”pseudo—continous" allele distribution, the
choice of matching criteria, the ‘nfluence of kinship, the application of the
"product rule”, and the presence of considerable mutation rates. The need
for comprehensive empirical data is therefore even more obvious than
with traditional genetic markers.

We have studied consecutive Norwegian paternity cases with 3432
(mother)/child/man triplets or pairs using 5 SLPs (YNH24, g3, MS31,
MS43A, and CMM101). A procedure with visual comparison between
fragments in adjacent lanes has been employed, using fragment gel
positions within 0.5mm as match criterion. Men with match (M) in each
of the five SLPs were considered fathers, and those with non-match (NM)
in four or five SLPs non-fathers. Together these cases constitute 97% of
the total material. The paternity of the 103 men with any other results
(4M,1NM; 3M,2NM; 2M,3NM) was established trough the use of an
additional battery of DNA markers (SLPs and STRs).

The paternity exclusion capacity experienced in the 921 non-fathers
was highest in CMM101 with 96.7%; lowest in MS43A with 92.9%. The
distribution of matches and non-matches fitted very well with
expectancies employing the product rule. In the 2510 fathers, the great
majority of non-matches was shown to represent mutations. There was
no significant tendency towards multiple mutations.

Using these empirically obtained paternity exclusion capacities of
non-fathers and non-match rates in fathers, we show that odds exceed 10°
in favour of paternity in the 5M situation, and 107 of non-paternity in the
SNM and 4NM, 1M situations. For the3 % of cases left, further evidence
is needed before firm conclusions are drawn.

PROBABLE RACE OF A STAIN DONOR
C H. Brenner, DNA-VIEW

Berkeley, California
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SEDNA: A computer program for semiparametric estimation of densities
and match probabilities in DNA forensic identification and paternity cases

D. Alonso, R. Cao, A. Carracédo and E. Valverde
Dept. of Mathematics, Faculty of Computing Sciences, A Corufia, Spain

DNA PCR POLYMORPHI :
A BIOSTATISTICAL Appggiéi PATERNITY TEST PROTOCOLS

Domenici R, Fornaciari S, Nardone M, Rocchi A, Spinetii |, Venturi M Bargagna M
Department of Biomedicine, Section of Legal Medicine, University of Pisa, ltaly

The introduction, in the last few years, of DNA PC
\ N , R polymorphi '
i‘;ggt;?gg %?ad‘gsz in parenthood tesis protocols. Upntiily1 Qg?ir:zr?grgiiiﬁg;ﬁc:n i
(ABO, RH, MNS e o ot aystons (1b. GG TE.PL. doodras
, BH, MINS, K, Y, JK), protein systems (HP, GC
(58 i ol ey 7 P e 01 6260
P : assay. : urrently s¢ ’
o e SO 65 0 L8 o i T g
Lk , | -benefit considerations discour e T
{gltjtt\maw typing of 30 different systems for ev?a:;tg)gtseﬁis nc}:/ocu;:g e us,aillelaboratory. rom
; evalﬁaeiﬁﬁegf%% criteria of choice of polymorphisms are discussed. The biostatisti
Siaxclusion () ploncy paternity exclusion plays a predominant role. The avers ot
asthe cumulativg ;r)%ee?okf)gﬂaﬂgzg ?)e?hcf oulated (Garber RA, Morrs JW 19@39)8&2%?{
. 0 it | ’
“‘thﬁggard, thref’ tf?afameters were taken%tg%gglggt?"y used and PCR-based systems.
= cumulative chance of finding at least a single ibility:
mA=2 = cumulative chance of finding at least two igg)lrg;%[t?é)iﬁ;igg!ty’

mA=3 = cumulative chance of findi , o
e results are shownin the followif:?gd {gglgt least three incompatibiles.

Several methods have been proposed for estimating allele frequencies and
computing match probabilities in the context of SLP analysis in forensic
identification and paternity cases. Among these methods, there is one which
presents very satisfactory practical results, which is the semiparametric
estimation of the density function on the fragment Jength (Valverde et al,
1993, Cao et al 1995). This method has been implemented in C language,
resulting in the SEDNA program.

SEDNA uses an initial database containing information with measured
fragment lengths and their correspondent true values to establish the
experimental error. A variety of databases pertaining to different loci,
different restriction enzymes oOf different populations can be handled by
SEDNA. This allows computation of the semiparametric density estimation
of the fragment length as well as match probabilities. The program produces

graphical outputs and facilitates the use of information about relatives in

paternity cases.
A practical demonstration of this program will be made at the time of the

congress.

cum A=1

cum A=2

cum A=3

99.1% 94.2% 81.8%
9.9% 98.3% 90.8%
99.999% 99.98% 99.82%
99.996% 99.93% 99.48%
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A CLASSICAL EXCLUSION IN A PATERNITY CASE WHERE THE W VALUE IS
99.999%: EVIDENCE FOR A MUTATION IN THE HAPTOGLOBINE SYSTEM

M. Klintschar

Gerichtsmedizinisches Institut der Universitat Graz, Austria

The Haptoglobine system is one of the longest used plasma protein
polymorphisms in the field of paternity testing. Up to now more
than 3000 family data have been published. A classical exclusion
in this system is regarded as "paternity obviously impossible".
Nevertheless we found a classical exclusion of the alleged
father in the haptoglobine system (starch gel electrophoresis),
while a W-value of 99.80% after testing 24 conservative systems.
To explain this obvious contradiction, we typed the short tandem
repeat system ACTBP2, HumTHO1, F13B, HumFES/FPS and HumVWA,
which raised the W-value to 99.999%. The paternity of the alleged
father ist therefore highly probable despite the exclusion which
is supposed to indicate "paternity obviously impossible”.

This case shows that the excessive exclusion chance offered by

DNA-poTlymorphisms can help the expert in clarifying complicated

paternity cases.

POPULATION AND PATERNITY CALCULAT ‘ ARING THRE
IONS -
SOUTH AFRICAN POPULATIONS. oM © =

J Kriel, L Halliday and E du Toit.

Provincial Laboratory for Tissue Immunology, Cape Town, South Africa

The mtr.oduction of DNA technology in forensic work has re-awakened debate o

popula.tlons and population substructure. In addition, in accordance with robabf;' ti
reasoning, the multiplication rule of independent genetic events has led tg ve) llu'ls 1; i
Indexes' (PI) and probabilities of paternity (W). The effect on the Pl and W inri‘ffgh aiemity
populations from the same geographic area was assessed using conventional e1 te' o T
(blood groups, serum proteins, red cell enzymes and HL.A-Class I) enetic markers

Consecutive non-excluded paternity cases (n = 610) from white, black and mixed ancestry

_ (MA) groups were reassigned to another population and those gene frequencies used to

calculate PI and W values. The mixed ancestry group has been studied extensively and

usually falls genetically midway betw i
and Malay origin. y een white and black but also has genes from Khoisan

Ir;c;;;a/wozrk‘, a W of greater than >99.00% was attained in 88.17% (149/169) of the white

Th % (240/258) of the MA and 77.64% (134/173) of the black populations respectivel ,

The average PI was > 33374.40 ( W =>99.99% ) in all three groups. However, th d'y.

was 2357.19 (W= 99.96% ) for white, 1908.53 (W =99.95%) fo th MA Teao
=99 .85%) for black cases. SRR e 68120

grcelatest contributor to the PI and W was HLA as expected, but the 'average PI for the
MAassdl system was 139.5492 (W = 99.28%) for the white, 131.4613 (W = 99,24%)) fo
and only 77.2280 (W = 98.92%) for the black cases. , '

the . . ) -
;‘takcizzlct\ﬂ}z::ons were repeated using "obviously" inappropriate gene frequencies for the
eatm.gth'd 1 96935 ’t;lack. a§d black as white, 97.64% (165/169) of white cases attained a
L b I; o (;)(;A) Zl;nll(l)ar to 96.6% (167/173) of blacks. The median PI was 108
/ . %) an 311.92 (W = 99.999% ) respectively, b
: 10 . , but il
lion and 23,400 million for white and black cases? bt the svermge Pl vies

%
2 éIZZilthS) or 87.99% (227/258) of cases had a W >99.00 for the MA when
3) - 623 :)vlute or black gene frequencies. The median PI and W were 8982.37
4463 (W = 99.988) respectively. The average PT's were now 7mi11ion

TOpIi i
Ptei?:tzgene frequenmes can lead to gross over-estimations of the PI and
; Yy in conventional paternity testing, and probably also in DNA testing.
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LECTURE

DNA POLYMORPHISMS AND THEIR APPLICATION TO HUMAN IDENTITY

TESTING
B. Budowle, FSRTC, FBI Academy, Quantico, VA 22135

The ability to type DNA derived from biospecimens has changed the manner
by which forensic scientists analyze forensic”samples and perform paternity testing.
Biological samples, such as blood, semen, saliva, hair, bone, and other tissues, can be
characterized genetically and to a higher degree of certainty than ever before. The first
widely used DNA typing technology in forensics was RFLP analysis of VNTR loci.
These loci are highly polymorphic, and substantial data exist to support the utility of
these loci for inferring the rarity of a multiple locus DNA profile.
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RFLP typing yields reliable results for forensic purposes, yet some limitations
_ to RFLP analysis may be encountered. These include: 1) a sufficient quantity of high

molecular weight DNA (usually at least 50 ng) is required for RFLP analysis; 2) RFLP
analysis is time-consuming, requiring, at times, four to eight weeks to obtain results on
our VNTR loci; and 3) the RFLP technique cannot resolve unequivocally the alleles of
most VNTR loci.

; An alternative strategy for forensic testing at the DNA level is the use of
lymerase chain reaction (PCR)-based assays. PCR-based assays improve upon the
ove mentioned RFLP limitations. Additionally, many degraded DNA samples can be
iplified by PCR and subsequently typed because alleles amenable to PCR are much
ller in size compared with alleles detected by RFLP analysis. The PCR-based loci
sequence polymorphisms (such as HLA-DQA1); 2) VNTR and STR loci; 3)
chondrial DNA sequences; and 4) a variety of sex typing markers. There are a
ety of analytical approaches for typing the loci, ranging from immobilized ASO

o capillary electrophoresis. Additionally, from a large number of compiled
ases the frequency of departures from HWE and linkage equilibrium was no more
pected by chance. Furthermore, the population data for the loci fram a number
and geographical groups are consistent with other polymorphic loci and human
ory. The data demonstrate that estimates of multiple locus PCR-based DNA
equencies can be made using currently applied statistical methods and should

e /A qc M

ho ol J%M

;’ J“dl/
{”Fm /




DO 1

PCR TYPING OF ALU ELEM ; |
FORENSIC APPLICATION. ENTS - MOLECULAR GENETICS AND

Schneider PM, Esdar C, Rittner G, Batzer MA*, Rittner C.

Institute of Legal Medicine, Johannes Gutenb uni , .
Germany; "Dept. of Patholo isi erg University, Mainz,
Center, New Orleans, LA, USA’ Louisiana State University Medical

SELECTION OF STR LOCI FOR FORENSIC
IDENTIFICATION SYSTEMS o
A.J. Oldroyd, N.J., Downes, T., Barber, M.
Kimpton, C.P. and Gill, P.D.
The Forensic Science Service, Birmingham,

andem Repeat (8TR) loci for foremsic
many problems. Here we

used in the design of the

fluorescent-labelled multiplex STR system used for the
Forensic  Science Service’s National DNA Database. We
sequenced STR loci which showed alleles differing by 1, 2, 3,4
and 5 base pairs. Databases Were prepared for each locus in 3
British populations and loci were tested for Hardy-Weinberg
equilibrium and inter-locus independence. Null alleles were
found at one locus (HUMCYARO04) and temperature—dependent
null alleles at another (D19S253). Loci were also tested for
their propensity o produce ‘stutter’ bands, 1O incorporate an
extra 3’ deoxyribonucleotide, and to give even peak-heights.

UK.

Alu repeats belong to the family of short interspersed elements (SINEs)
and are among the most abundant repetitive DNA sequences in the
mammalian genome. They represent mobile genetic elements

ancestrally g:ienved from the 7SL RNA gene and have presumabl
spread within the genome by retroposition. A particular group of AIEJI

rgpe_ats appears to be human-specific and has expanded only recentl
:WIthm the _human genome as indicated by distinct dimorphisms é

‘~vanous_lom due to the presence or absence of an Alu repeat. B
_comparison of the frequency distribution of Alu insertions at solec‘reci Ioé
n various populations, the evolutionary origin as wevll as the
hylogenetic relationship between racial groups can be determined
Batzer et gl., PNAS 91:12288, 1994; J. Mol. Evol., in press). Thus the
eng:ng Etzypm$ ?f a selgction of informative human-specific AlLi elements
rge L c:ssee \l;lvotr(l)( .obtam clues on the race of an unknown stain donor in

peg‘t loci can easily be typed using the polmerase chain reacti

?)Svglth logus—specuflc primgrs flanking the potential Alu insertioﬁcst,;feﬁ
; gg(r)agoq of 'the amplified DNA fragment, a size difference of
ilécus Tp indicates the presence or absence of the Alu repeat at a
o .o f 0 assess ‘the genetic sfcabnli‘ty of Alu repeat loci as well as
S r;%c;gl admixture, six dlfferent Alu repeat loci (ACE, APO,
S'wi{h , TPA25) are bemg_ analysed using family DNA
Casea/arimls of Qerman'pr gthmcally mixed origin from routine
< thesor !. n stain |cient|f|ca‘non cases, the combined exclusion
ikikvely ° e loci is >98% and >99% for Causasians and Blacks,
2 éigr{if&%ﬁgfz%ng phenotype frequencies from different racial
im’inat‘ ifferences were observed providing evidence for
ive power of Alu loci among human races.

The selection of Short T
identification systems presents
review the selection criteria




AN INVESTIGATION OF VARIATION IN THE SIZING OF SHORT
TANDEM REPEAT LOCI

D Syndercombe Court, C Phillips, J Thomson, P Lincoln

The London Hospital Medical College, London, UK

Short tandem repeat (STR) alleles used in forensic analyses are designated
according to the number of base pair repeat units they contain, usually with
reference to a allelic ladder, providing apparently discrete types. STR alleles
display measurement variation, however, and knowledge of the extent of this
variation provides important information to validate laboratory typing. In this
study, measurement variation of HUMTHO! and HUMFES/FPS alleles has
been examined after electrophoresis in an Applied Biosystems automated DNA
scanner and allele sizing using Genescan 672 software. Within single gels we
have examined variability within the same individual, within the same genetic
material using mother-child pairs and within the same allelic type in unrelated
individuals, both in adjacent lanes and across the gel. Between gel variation
has also been examined using five individuals representing a broad range of
HUMTHO! and HUMFES/FPS types run on separate gels ina Latin Square
design. Bulk amplification and samples amplified individually for each run
have also been used within the randomized design to examine amplification
variation. Molecular size ranges have been applied to assign alleles to a series
of 110 unrelated individuals typed for HUMFES/FPS. While one might expect
the median size of each allelic group to be separated by four base pairs,
analysis of this experimental data shows this difference to be larger as allele
size increases, with nine base pairs separating the medians of alleles 10 and 12.
In addition, there is an apparent increase in spread of the data, so extreme that
a misclassification of alleles might occur. The designation of supposedly
discrete allelic types thus depends on knowledge of the extent of the variation
that is likely to occur within the experimental system being used in the relevant
laboratory.

VARIABILITY AND SEGREGATION OF
Y CHROMOSOME HAPL
DEFINED BY 8 POLYMORPHIC SHORT TANDEM REPEATS (STR?TYPES

L.Roewer, M. Kayser, P. de Knijff, M Nagy, M. Krawczak

Genetic Resegrch Laboratory, Institute of Forensic Medicine
Humboldt-University Berlin, Germany ’

A sglection of 8 polymorphic STR 's has been u

variability of a panel of 70 unrelated Caucasiansifdct:grﬁz:ntgse of
GermTilAn ancestry. Fluorescently labeled PCR products were run on an
ALF™ DNA Sequencer (Pharmacia Biotech, Freiburg, Germany). Th
allele lengths were ascertained with the ALF™ Fraglnént Mana e 1 1e
Soﬁware_. 69 of the 70 males can be distinguished using the r%ero ed Y
haplotyping. Because each compound haplotype defines a patle)mgl i

 lineage a mutation screening in up to 163 confirmed father/son pairs has

been carried out. The estimated mutation
t rate of the Y haplotypes is 1
enough to provide a record of male-specific gene flow at liastyfl?or ;SOOOW

‘gene'rations.'The PCR baseq analysis of 8 different Y chromosomal STR
 provides a simple, reproducible and sensitive male identification system for

_forensic (stain analysis, paternity testi
, t _
 applications. p y testing ) as well as for anthropological

075 18%  duplodd Lot
— ‘I/wj;i,\qj O{.A»,gqﬂﬁ)( f) ofe )
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CORRESPONDING REPEATS IN STRs AND INTERNAL
STANDARD IN FRAGMENT ANALYSIS
REPRODUCIBILITY WITH THREE HYPERPOLYMORPHIC STRs

B Myhre Dupuy and B Olaisen
Institute of Forensic Medicine, University of Oslo, Norway

Automated fragment analysis with ABI Sequencer using the
internal standards GS2500 or GS500 gives sufficient reproducibility to
ular tetrameric STRs. It is, however, a common

allow typing of reg
experience that it does not allow fool-proof typing of alleles differing in

size by one base-pair (bp) only.
The main purpose of this study was to evaluate internal standard

composed of the same repeats as the STRs 0 be measured. ACTBP
(SE33), APOAI1, and D115554 all have the main repetitive unit AAAG

and they all have some alleles differing by one bp. We constructed an

internal standard composed of 21 alleles from ACTBP2 and 4 fro

D11S554. This internal standard was ROX-labelled and each fragmen
sized using GS2500. Some of the alleles have also been sequenced
ACTBP2, APOAIL, and D115554 were labelled with TAMRA, FAM, an
JOE, respectively, and the three STRs were run in one lane together wi
the ROX-labelled internal standard composed of alleles as describe
Intergel measurements of identical alleles as well as measurements
unrelated alleles (300 unrelated individuals run on 15 gels) showed SD
generally well below 0.15 bp. The results obtained are considerably bett
than those achieved by commercially available standards, and yields sa
discrimination at the one bp level.

The three STRs studied are each highly polymorphic. For
ACTBP2 alleles were experienced, the discrimination power (DP) bei
99.45%, the paternity exclusion power (EP) 89.19%. For APOAIL
figures were: 33 alleles, DP: 98.81%, EP: 83.85%; for D115554: 36 allele
DP: 99.18%, EP: 86.72%. The probability that two unrelated individus
have the same type in all three STRs is 5x107, and the combined pate
exclusion power is 99.77%. The triplex may therefore represent a V€
valuable test in forensic genetics, and in particular become a good cho

for intelligence databases and paternity diagnostics.

INTERPRETATION GUIDELINES FOR FLUORESCENT AUTOCMATED

DETECTION OF STRS :
DETECTION. DEFINING THE ALLELE AND THE LIMITS OF

e ), ML*, Frégeau, C. J.
Eiliote. Ronssy P.D. agn o R.]é &Eigzﬁ;, J. H. Bowen, K. L., Shutler, G. G,

*Biology Research and Developm
. % ;
Canadian Mounted Police, Ottawa;p Og?a}io?gggdf ggg gM%aberatory, Royal

Human identity testing has rapidl
y evolved
more automaied and sensitive tmhnologi;vgg %ist}}%g yzzizat;%% g? eifﬁ
o

tandem repeat allcles promises to expand the scope of forensic DNA identification

The fluorescent detection of these alleles using laser-enhanced detection syst
systems

and internal molecular weight lane standards has enhanced the scientist’s ability to

uantitate and analyses amplified products. Analysi
A ‘ . . ysis of DNA i
01?1 izf lrllﬁ; S::ggni?édence haf provided an excellent source f@ﬁg%f; giiaﬁ;pl?fﬁ;ed
s tech gydun_dex tﬁyplcal casework conditions. Based on empiri a
- and?demiﬁm pguidelines have been drafted for the detection of t o
A ides cation of potential PCR artifacts. Stutter "n-1", "n4" anrd?% STR::
 product &;ggngi@iph@g bands and the matrix balance of fluorescent ingrln%l
e a er;d into account prior to the interpretation of STR alleli
orest eniy ta%gi amplified products from seven STR systems (FG .
ted for chivsereritic foor o produrt paks. The e e cuel
o, charact g; i?’ d}mi_’esc‘e;m product peaks. The major peaks repre 4
ducts. Specific caie@o?é%aﬁ%ﬁisﬁ;?hﬂuOresge'm e spuri:fs P%ng
i - - e Su i i
and low intensity signals are presented. Tﬁ%ﬁizgfm;%éﬁgg;ii?ggegf

ation, comprehensive i :
, oLl e interpretation guideli .
 STR profiles using fluorescent detection ;ne«gh@gées were derived for
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HIGHLY DISCRIMINATING P'ENTAPLEX PCR

ESTABLISHING OF A
SYSTEM  FOR DETECTION  OF PCR-FRAGMENTS IN
SILVERSTAINED POLYACRYLAMIDE GELS

HAAS, H. and WEILER, G.

Institut filr Rechtsmedizin, Justus-Liebig-Universit'at, D-35392 Giessen, GERMANY

Multiplex-PCR of STR-Systems can provide a highly discriminating single
on DNA-profiling system suitable for use on small samples.
d which are predominanﬂy based on
detection method different dyes are
imers that do

amplificati
However procedures are develope

fluorescent detection. With this direct
that it is not necessary t0 select pr

employed for each locus, soO
not have the same fragment size and do not overlap after PAGE.
The intention of this work is to establish an amplification system of the five

different STR-loci HUMTHO1, HUMVWFA31, D18s51, D21511 and
HUMFIBRA. Each STR-system produces PCR-fragments which have a
different size range for each locus and are detectable with silverstaining after
polyacrylamide gel electrophoresis.

The influence of different primersets, different primer coO
as different annealing temperatures 1S investigated.
template DNA indicate the sensitivity of this system
possibility to use this system for rutine work.

ncentrations as well
Dilution series of
and therefore the

Pamela Newall, Barry ona h‘an Jack M
M g i ] ¥ u 14
- ) 7 Laird and Wayne rra
Centre of Forensic Sc;.ences, Toronto, Ontario Canad
7 ada

In December 1994 we i
i1y . impliemented, with mi .
igb]&;‘E:/n;‘i;stlfplex amplification of H,UMVWA, HU':E‘?IZl modifications,
sequenc '011cwed by fluorescence detection ir'x th F13R01 and
Prgfilezrfwlth Genescan software. DNA has been e ABD 373A
r i h <
_ butts, stam;:l mlsutfa samples including b1°°dstainsuczissfully
nasal s -' chewing gum, hair roots, semen mixt : gareifte
Alth :Cretlon, compact bone and dental pulp ures, vomit,
; ough some samples ma i .
y fail to amplif

eneral t i plify at F13Al .
gften be I;e ?YStem 1S EKtremely robust and mixed and.FES’ in
_evidence h:s";Y resolved. We have now reported 35P1‘°f11es can
‘Exmc'now-so sen accepted in courts at all levels iiazes' The
‘ 10t quant'i_tax;:g,anlc ‘:’lth microcon filtration to 15 ulL ntario.
ontrol i ion with D17z1. Adjacent unstai and slot
: rol is routinely tested ained background
AMPLIFICA o °
)alanced TION: 1 ng target DNA in 15 ul total 1

i ;;L per lot, BSA, P.E. 9600, hot start volume,

: in the seguencer to veri .
amples £ i erify amplification
‘I«)lells Q; aniiys:l.s and assess unstained Control’sbal:nce case
/ ; no allelic ladders or si . cm gel,
ulat size standards, 3 -
ht e sample volume necessary to give h ¢ 30 W, 59 mins.
ghts of about 1000. eterozygotic peak
YTICAL GEL: 6% 4
- ® ena‘turing acrvl N ]
=BRL sa . g vylamide (premixed gel
scan 2;60 :lillzll'n formamide, boil and snap coolglz il;d 'm:g
1hr 50 ‘;in lc.ladders(Gill), 24 well Squar’e-to N gel,
, : imum repo ) .
; in mixtures’PnZtilililpea'k height 50 units; p° for
usion if can't : . )

stutter; distin
no evide:cr’ databaS.es for Caucasians, BIZZ;Sh
default f e of association between alleles or 1 ol
ation by ce riquency 1% or 99% confidence intervaZCl
cibility fro notyper from windows based on alleli Ls.
st window i m 13 gels. Windows are +/- 4 s.d : size
leS a J:S 1.03 bp, laI'QESt 3.16 bp onl «d. O mean
- re binned. Frequency of . nly THO1 9.3 and
notype is 1 in 1,000 occurrence of the most

[primer]




MULTIPLEX AMPLIFICATIONS AND AUTOMATED FLUORESCENT
TYPING OF SHORT T ANDEM REPEAT (STR) LOCI:
THE FRENCH EXPERIENCE
1. PFITZINGER and P. MANGIN
decine légale, 11 rue Humann
ourg Cedex, FRANCE

The great majority of the biological samples available in forensic
investigations fot DNA identification purposes are severely degraded or
resent in minute amounts and can not be analysed by conventional RFLP

i methods using single locus

(Restriction Fragment Lengt
CR) amplification of Short

probing. The Polymerase C
fficient, sensitive and rapid

Tandem Repeat (STR) loci appears to be an €
DNA identification system for such highly degraded forensic samples.
In a first step, we established the french caucasian data bases, for the 4
following STR loci - HUMTHOL, HUMFESEPS, HUMVWA31A and

HUMF13A1. The HUMTHO1 and HUMFESFPS genotype frequencies were
obtained through singleplex amplification and manual silver staining
detection whereas the HUMVWA31A and HUMF13A1 genotype frequencies

ted fluorescent

were determined by duplex amplification and automa
detection on an ABI 373 sequencer. The distribution of the genotype

frequencies, for the 4 STR lodi, satisfied the Hardy-Weinberg (H-W)
equilibrium and our french population sample showed homogeneity with

other already published caucasian populations.
In a second step, the quadruplex amplification of the 4 STR loci, using F
for HUMTHO1 and HUMFESEPS or HUMVWA

or JOE fluorescent dyes
and HUMF13A1 respectively, was developped and performe
samples of various origins : blood, tissue samples, blood
teeth, hairs, and cigarette butts. The quadruplex fluorescent detection of thes
4 STR loci has beent applied to forensic cases for one year: the multiplexing 0
STR loci proved to be a very interesting system and we only met mino
technical problems concerning more specifically variations in the quality ©
some commercialize ;

d fluorescently labelled primers.
The multiplex amp

F. ROUSSELET,
Institut de mé
67085 Strasb

lification conditions of 4 oth

D21511, D18S51 and D65502, and of the X-Y homologo
for sex determination have also been determined, using the 6-FAM, TET an
HEX fluorescent dyes. The french caucasian genotype frequencies of these

agreed with those previously published.

KEYWORDS:

STR-Multiplex PCR.—Fluorescence-Population data.

 We have established a tetraple 'R sytem to combine the

. - . " . tr I X PCR-S i

_discrimination power of four STR Loci, HUMT H)g'] ( I;CUS' ';1 I15 t:5
- p —‘ ]

A TETRAPLEX PCR S '
PATERNITY CASES. YSTEM FOR THE ANALYSIS OF
~..ﬁ__lc-st?ldl, O.Jager, E.Seifried.
nstitute for Transfusions Medici
icine and :
Cross Blood Donor Service Hesse, Frankfurt'mG'Tél:PnZZf;ﬂamggy’ Red

Short tandem repeat loci (STR) wi [

e _ . with repeat unit lenght

thatbgr;e?dr::?r;a 6rlnghly polymorphic markers in the hum%g;; g:i\g:fn

e ere and oan l|)' ers for genomic mapping and geneiic iiﬁka -

S e hi e—:] Iusecl for forgnsic and paternity applications Q:e

gonirast 1 1 ighly polymorphlc VNTR loci, STR loci e hb ;
polymorphism resulting in a reduced discrimination poxeif ‘e

repeat: AATG ), CYP19 ( locus: 15g21.1

e - : A, repeat: TTTA
AAAT)_8A|{:12622 AGAT ) and ACPP ( locus: 3q21—q)t’eP 8263;96
) s b q;Jencues were collected from a minimun’w ofp18.
B e Pi uals for each STR Loci. Analysis was performed bo
ot ?Im!phﬂcat!on with fluorescence labelled prim Y
[ o i e okt by o
o o POl : using an ABI 373A Sequence
en S0 re , Perkin Elmer - ABl ). The followif?g resui;ts(

Alleles HR PIC DI M
' ? 0,746 0,727 0,91 8 09
L 0,727 0,719 0,88 0,12
: 0,857 0,819 0,95 0’05
0,630 0,591 0,81 0119

plrr;i(;bd“licnmmatlon.mdex (D) of all four STR loci is 0,99
- Systemg é);‘nrréegchln% §pM) is 1,0 x 10"4. This tetrapilex
. _ used to incr iscri i

analysis for individual identificatic?r?.se the discrimation power




DEVELOPMENT AND APPLICATIONS OF HIGH THROUGHPUT
MULTIPLEX STR SYSTEMS. '

J. Schumm, C. Sprecher, A. Lins, and K. Micka.

Promega Corporation, 2800 Woods Hollow Road, Madison, W1 53711 USA.

We describe the development of a rapid, high throughput, nonisotopic, and
inexpensive method for DNA analyses based upon the amplification of polymorphic
short tandem repeat (STR) loci. We have achieved high throughput analysis with STR
loci for forensic analysis and paternity determination using manual separation and
silver stain detection t0 avoid the need for specialized ot expensive equipment. QCur
approach includes the development of nine STR systems in combination with allelic
ladders (i.e. size standards containing many ot a1l of the existing alleles) for rapid
typing of each locus. Six of the STR loci have been incorporated into two multiplexes
each containing three foci. The first triplex includes the loci CSF 1po, TPOX, THOL,
while the second contains F13A01, FESFPS, and VWEF. This approach minimizes the
amount of material required while increasing the the efficiency of analysis.

We have collaborated with other laboratories t0 determine the frequency of alleles
for each of the nine STR loci in threg or more population groups each coniaining at
least 200 individuals. In addition, the first triplex was validated for use in a study
mvolving five laboratories. This sysiem was tested for amplification quality with 0.1 -
500 ng of template, for sensitivity to variation of the annealing temperature, and for
the ability to detect and interpret DNA mixtures. Each of the five contributing
laboratories determined the triplex loci alleles for twenty DNA samples which had
been prepared using four different DNA purification procedures. Results with
monoplex systems Wwerc compared with the muliiplex system. Use of the Perkin-Elm
model 480 and model 9600 thermal cyclers were also compared.

Finally, each of the nine systems were adapted for use with fluorescent detection
with instrumentation which allows automation of the allele identification pmceduré 3
(i.e. the Applied Biosystems the Molecular Dynamics
Fluorlmager). Two multiplex sys '3 i i.¢. (1) CSFIPO,
TPOX, THO1, vWF, and (2) F13A01, F L) were also developed £
this purpose. I£18 possible to include amplification of the amelogenin locus for SeX
:dentification along with the first of the quadriplexes 1o generate a pentaplex. The
development of these systems for multiple detection formats makes them especially
appropriate for comparison of databases or individual samples among laboratories.

PROPERTIES OF AN STR MULTIPL :

EX MARKER
FOR PATERNITY AND FORENSIC DETERMINATI%LSSTEM SUITABLE
J. Neuweiler, L. Perlee, J. Venturini, |. Balazs .

Lifecodes Corp., 550 West Ave., Stamford Ct 06902, USA

We hlave developed a cgmbination of primers that can be used for th
simultaneous PCB amplification of 3 polymorphic loci. The localizati ;
of these markers is on chromosomes 18, 3 and 12 T.he allel ;zatlon
these loci are composed of variable number of tetrénucleotid?esG(KTA

,’_,‘repeats. The amplification was performed using 5 to 10 ng of DNA

Fractionation was performed in 4% acrylamide/8 M urea gels at 2000

volts for 1 hr and visualized by silv ini
er .
these loci are summarized bel),ow: staining. The general properties of

Chfomosomal localization 18
Ch gl12-21 -
Sl,chatra,t[nge of alleles (bases) 94-134 ?gi31 gg
of tetra. nucleot. repeats -
of alleles 3 * 234-22 o
24

eterozygosity (N.Amer.Cauc.) 75 83 95

12q11-12
212-306

Ii”ﬁ)“cculsad%i: ;Ar/ggucgﬁatedf l’[)l’)ll selecting different size alleles from
- 1 cy of the alleles of these loci was d i
e analysis of approximatel indivi as determined
= © y 200 random individual f
ican Black and Caucasoid i als from Morth
) populations. For each |
ency of the observed genot i ocus, e
_ ypes was in agreement with H
rg expectations. The use of these 3 ' ardy-
ty cases provides a combi genetic markers for
ined power of exclusion 0
_average power of identity of about 1 in 3100. of about 97%




ANALYSIS OF D1S80 VNTR ALLELE POLYMORPHlSM AND ASSOCIATION WITH A
NEARBY FLANKING SEQUENCE POLYMORPH!SM IN TWO SPANISH POPULATIONS
C. Albarran, O. Garcia, A. Alonso, P. Martin, M. Sancho.

Seccion de Biologia. Instituto de Toxicologia. Me de Justicia e Interior. Madrid. SPAIN

We have recently described a sequence polymorphism in the 5
flanking region of the VNTR locus D1S80 characterized by the presence

(Hinf1 +) or the absence (Hinf1-) of Hinf I restriction site.

In this study, we have determined the RFLP/VNTR D1S80 haplotype
frequencies in two different spanish population samples: a cosmopolitan
population sample of 200 unrelated individuals living in Madrid and a
population sample of 200 autochthonous individuals from the Basque
Country. The haplotype frequencies determined in both population samples
show an extreme association between the Hinf I + allele and the VNTR
allele of 18 repeats and between the Hinf I - allele and VNTR allele of 24
repeats, while the remaining YNTR alleles associate more randomly with

the two flanking Hinf I alleles.

The linkage disequilibrium observed between the flanking
polymorphism and the two high frequency modal VNTR alleles (18 and 24
that is share by the two different populations analyzed, together with the
fact that mutation at minisatellite occurs without exchange of flanking
regions, suggest that the 18 and 24 alleles could be the original VNTF
alleles at this locus and the rest of VNTR alleles associated with the Hinf
mutation would arise from the 18 allele, while the VNTR alllele associa
with the Hinf I — mutation would arise from the allele of 24 repeats.

SOMATIC INSTABILITY IN CANCER '
USED IN FORENSIC GENETICS. AT SEVEN TETRAMERIC STR LOCI

A. Alonso, P. Martin, C. Albarran, A. Guzman, B. Aguilera, H. Oliva, M. Sancho

Seccion de Biologia. Instituto de Toxicologia. M° de Justicia e Interior. Madrid. SPAIN

| .
Obseweg la: :l:ti:stcfnzfslu:éi Ighz |mp§ct that the microsatellite instability
\ ! : ave in some forensic DNA studies (i
genetic analysis of fixed tumor specime e oo
netic . : ns that were thought to ha
mis-paired, paternity testing from fixed tumor biopsies ir? cases i\rlx?/otlg\jaiﬁgn;

‘?_Ieacg;seéjsp}:a,irggs,.\./.\)/v we have analyzed seven polymorphic STR loci (THO1

i p el no,rmal l:ngEtSu/;zr&t'me and F13B) in DNAs extracteci
il issue samples i
individuals (13  colorectal adenocarcinc?mas cor;zponcgng o o

adenocarcinoras). gastric

; Instability at one or more loci was observed i
p in 75% (6/8 i
umcr)r::jssg ; ;:3 /oaglj 3t) of colorectal'tumors. Instabilities wer(e a;:afrgits tfrzlvc;
de Talony of egin trr:c umors as partial allelic losses as well as extra-alleles
B e e tgmor that were not present in the normal DNA. The
d neee y erved in 2 out of 13 colorectal tumors analyzed \A}as
: ic loss at CSF1PO locus (chromosome 5p). The loci thaat

ented higher numbers of instabiliti
VWA (5 out of 21 cases). iities were CSF1PO (7 out of 21 cases)

_n i L
depe:dO: ri;us;gg, tzgzogfg T:atgg lncndgnce of instability in tetrameric STR
i er and other factors, this ki i
atio : rs, this kind

ns should be taken into account as a potential source of :rrfcf-e“n,r?;',:

eting STR i i e
e profiles obtained from neoplasic tissues in identity testing




THE APPROACH OF USING RANDOM PRIMING FOR SMALL
FORENSIC DNA-SAMPLES '

A. Baasner, M. Prinz, C. Schmitt

Institute of Forensic Medicine, University of Cologne, Germany

The sensitivity of the polymerase chain reaction (PCR) allows DNA-typing
in single cells or small forensic DNA samples. In all these cases the single
cell or small DNA sample can only be analyzed once and only for one locus.
So independent confirmation and the investigation of several VNTR's of the
genotype are not possible.

To circumvent this problem we used a method called primer-extension-
preamplification (PEP; Zhang et al. 1992). In our study we have proved the
applicability of this method to forensic samples. Using a random-primer
mixture of 15-base oligonucleotides and 50 extension-cycles prior t0 the
VNTR-typing we have been able to type quantities of DNA as low as 10 pg
for VWA and 100 pg for Apo B.

Starting with 100 pg DNA for the PEP we have been able to receive reliable
typing-results of several VNTR-loci. It has been noted that inputs of lower
amounts of DNA can lead to allelic drop out, not only for the larger but also
of the smaller allele.

USE OF A PCR TRIPLEX SYSTEM FOR DNA TYPING OF FORENSIC SAMPLES

M. L. Baird, Ph.D., L. Galbr
ballts D N t .
. Lastella, M.S. eath, M.S., R. Cunningham, B.S., and

Lifecodes Corp., 550 West Ave., Stamford, CT 06902

The use of DNA identifi i
. .cation methods in forensi i
%izezniiom_the appllcaFion of RFLP analysis in the miz ?;gg?ce
ysis of 4 - 8 independent VNTR loci produces a DNA piint

which provides strong evidence of the origin of a forensi
c

biological sample. But limitations in the amount and quality of
)

DNA recovered from forensi
approach. ¢ samples can compromise the RFLP

An alternative approach to DNA testing utilizes PCR analysis

 hi .
ich increases the chances of obtaining results from degraded

sgmples, requires less DNA, and can be co i

E:gebizglod ghan RFLP analysis. Since th2p22§§$ ig9g'zh0§g§r

" Ezzd ;gctypé DNA from foremnsic samples, the mo;t

oty used idezi.§§ HLA DQa%pha where base sequence chances in

o 2 can be ified colorimetrically using a reverse dot
odology. More recently, five (5) additional loci inown

mmercially as polymarker (P '
6% analysic of DNA, (PM) have been applied to foremsic

1y§gst2;sfreporF, PCR methodology has been applied to the
g - oien31c sa@ples using a multiplex system of three
P ent STR loci, each locus composed of fragments which

er by four (4) nucleotide repeats. Primers and PCR

iti imi

Sigzitzﬁzozpzlmlzed to al%ow coamplification of the three
S raneo ;C{. The amplification mix contains 1-10 ng of
e s G s ?H 8.3; 50 mM KC1; 0.5 mM MgClo; 200 um
L o eac aprlmer§ and ?.5 units of Taq polymerase. The
e A;ig?gilzhEddln 30 cycles at: 1" 95° ¢, 1' 65°
ionation in a 7.0% PAGEedeEZiiiiigbZei%lver S tertinaris

e using allelic ladders. Size determinations




EVALUATION OF NEW STR LOCIFOR FORENSIC DNA TYPING

R. Coquoz, Institut de Police Scientifique et de Criminologie,
Lausanne, Switzerland

STR DNA typing has become the method of choice for the identification
of the source of human biological material. The main reasons are its
sensitivity and its ability to analyse degraded material. The main
drawback of most of the STR loci presently in use in forensic science is
their very limited polymorphism which contrasts with the extraordinary
polymorphism of the VNTR loci used in RFLP typing. A few STRs are
very polymorphic, but they are also rich in microheterogeneities (for
example locus SE33/HUMACTBP2) which makes the identification of
alleles difficult and the comparison Of results between laboratories
uncertain.

Recent advances in genetics have allowed the discovery of hundreds or
even thousands of STR loci each year. All these new loci are stored in
Jarge databases which are then a potential rich source of STR loci. The
Human Genome Data Base (GDB), at Johns Hopkins University 1n
Baltimore, has been searched. Using the limited information available on
the stored loci, a serie of STRs has been selected and tested for their
degree of polymorphism. For the best of them, further evaluation has
been made of their sensitivity, and the presence of microheterogeneity or
irregular  alleles. Among the tested loci some have displayed

heterogeneities higher than 0.80, but none has yet brought the dramatic
improvements expected.

AUTOMATED PROFILIN ' ARKE
G OF MULTIPLEXED
D
ITALIAN DATABASE OF FOUR CO-AMPLIFIED 811“\12?5 Ii\f)CI oA

F. DE STEFA
NO, L. CASARINO, A. MANNUCCI, M.G. COSTA and G. BRUNI

Instituto di Medicina Le i ;
ale, U ; i T
Genova. Ttaly & niversitd degli Studi di Genova, via De Toni 12, 1632

A protocol for simultaneou i
s ampiification of fi : T
HUMTHO1, HU d four STRs loci (HUMvW3
s tochno] MF‘IBAI .and HUMFES/FPS) detected by a fl VWIIA,
o _ogy is In use in our laboratory. Huorescence
HUMI%‘ ESX?C;JSS are. obtained by fluorescent labelled primers. HUMTHO
HUMF13A1 arpli){ducts result 6-FAM labelled while HUMVWA“ l/A% .
: ernal lame Staendag{((l}a;zegggj Co—ilimpliﬁed products combined:’ Withanag
) are detected by 1 : .
ant power

42
(42 W) on a 373 ABI Sequencer, analysed by 672 Genescan software and

. .
] S. ] 1 i_ - .

A ] f ]20 ] i . 1' : 1 ] ] i } ) M i

ol 1SmS; i
polymorphisms; resulting databases were compared to those obtained b
ained by

anual silver stain nifcative difference
: e

d methods and, as expected, no signifcati i
- . , ignifcative differences




HALLENGE STUDIES OF PCR-BASED

MICROBIAL DNA C
SYSTEMS USED IN FORENSIC GENETICS
Ferndndez-Rodriguez A., Alonso A., Albarrdn C., Martin, P., lturralde M1,

Montesino M., Sancho M.
Seccion de Biologia, Instituto Nacional de
e Interior, Madrid, Espafia.

Toxicologia, Ministerio de Justicia

Forensic biological samples presented for DNA analysis have often been
subjected to contamination by microorganisms and, as 2 result of that, DNA
isolated from such sources can potentially be a mixture of human and
microbial DNA. The purpose of this study is to evaluate the influence of this
source of foreign DNA on human PCR-based DNA typing by testing the
specificity of 10 PCR-based systems widely used in forensic genetics (HLA-
DQA1, LDLR, GYPA, HBGG, D758, GC, D1S80, HUMTHOI,

HUMTPOX and HUMCSF1PO) against microbial DNA templates obtained
from 30 different microorganisms (10 Gram-negative bacterial sirains, 16
Gram-positive bacterial strains and 4 yeasts) isolated from forensic casework

or reference strains.

ific amplification products were observed in the post-
hen some bacterial DNA templates were used for the
and PM systems, in no case false-positive

results were found by the reverse dot-blot hybridization system used for the
typing. No PCR products were observed with the HUMTHOU/ HUMTPOX/

HUMCSF1PO multiplex STR system for none of the microbial DNA
templates tested. On the other hand, D1S80 amplifications from six of the
bacterial DNAs analysed showed some inespecific amplifi

different sizes that were located within the range ©
human D1S80 alleles, as analyz
electrophoresis and silver stain. In ©

specificity of the majority of PCR-based systems an
DNA templates, but also suggested that microbial DNA could be a pote

source of extrabands when D1S80-typing
biological samples subjected to contamination by microorganisms.

Although some inespec
amplification yield gel w
amplification of the HLA-DQAL1

onclusion, our resu

cation products of
f lenght variability of the .

ed by native polyacrylamide gel
1ts validated theg

alysed against microbial
ntial

is carried out from forensic,
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NTATION OF RFLP ANALYSIS DARDS IN THE

fi;@ﬁ%ES IC, REPETTO G, SANZ P.
ONAL INSTITUTE OF TOXICOLOGY. SEVILLA, SPAIN
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ANALYSIS OF SOMATIC MUTATIONS AT SHORT TANDEM REPEAT LOCH

Hoff-Olsen P, Meling Gl, and Olaisen B.

Institute of Forensic Medicine, University of Oslo, Norway

To further analyse the variability at tandem repetitive loci, we have
studied mutations in a subset of such loci in human colorectal
adenocarcinomas.

The existence of new tumour alleles in colorectal and other
tumours has been extensively described. Most reports focus on
dinucleotides and the mere registration of new tumour alleles. The
somatic instability recorded is called replication error (RER),
reflecting the mutation mechanism. We here report data on the
nature and distripution of new tumour alleles at the four
tetranucleotide short tandem repeats (STRs) HUMTHO1,
HUMFES/FPS, HUMVWA31/A and HUMF13A1.

DNA was extracted from blood and carcinomas from 217
unselected patients. pPCR amplification was performed with
fluorescent dye labelled primers. Subsequent electrophoresis and
analysis were carried out in an automated ABI 373A sequencer
with Genescan 672 software.

Mutations are detected with all four markers. The somatic
mutation frequencies range from 0.009 (HUMF‘iBA'i) to 0.122
(HUMVWA31IA). In the four STRs as a group, there is a significant
excess of tumours displaying allele expansion at mutation (43 vs.
24 tumours showing allele contraction). The mutant alleles are
consistently composed of perfect integers of the four base repeats.
Three quarters of the tumours with mutant bands display only a
single new pand which differ with 1, 2 or 3 repeats from the
assigned constitutional band. The remaining samples show either
piallelic evenis or a "smear’ of mutant bands.

Others have shown that colorectal adenomas always display a
single mutant band at mutation, while carcinomas tend to show
"smears”. Our observations also indicate that there aré two such
different types of somatic mutations. We will perform further
analyses to clearify any clinical significance of this observation.

SR

SIMPLE AND RAP
TESTING ID DUPLEX PCR FOR FORENSIC AND PATERNITY

K. Lalu! and M. Lukka? .

I Department of Forensi i
) f Forensic Medicine, Uni v of T,
2 National Public Health Institute, %g;gllfirsgi};lﬁlxgelsmkl’ Finland

The amplification of ;
¢ polymorphic short :
f 0L rt tandem :
orms the basis of a sensitive and powerful techniqufeelfjgra Edg'tl?égagg;l by PCR

The aim of this stud ili
y was to utilize the d i
methodology for forensic medicine. Here w: del;l?:gl)){e ic(ﬁpltgx llrjt(l%govi e
of two

STR loci: HumvWA (1,2
and 15, respectively. (1,2) and HumFES/FPS (3) residing in chromosomes 12

The sizes of the amplifi ; '
plified fragments in th
range between 134-170 and 211-2 e HumvWA and HumPFES/TP ‘
> . 1 -231 base pai ' S loci
gﬁuﬁiﬂi}fﬁing allele size ranges it is I;Sgs;iegﬁaecgelaym' Bl?cause of the
y using non-labeled primers and perform the size Seg'c}llrattil;e locé
ns an

detection of the alleles' usi
. the sing pol i i
and silver staining without ex%gnsgf?%ltinr;ﬁ?oiel electrophoresis (PAGE) ()

m
W

the results of the si
was found. e single and the duplex PCR. Also no mother-child exclusion

uplex PCR method has also b
T een $ 5
tains as well as postmortem tissue sl;cr:g;;f{g.l ly used to analyse semen and blood
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GENETIC STUDIES OF A STR AT THE UGB LOCUS.
PRELIMINARY RESULTS.

P. Leyenda and B. Caegiro.
Departament of Anthropology. Faculty of Biology. University of Santiago de
Compostela. Galicia, SPAIN.

A new STR corresponding to a tetranucleotide repetitive mftifh (Pff ;i;’f)lgb 1;
i locus was analysed.

of the human uteroglobin (UGB) : .

- t;lirgf:;;gg for 30 cycles, a semi-dry discontinuous polyacrylarmg(?1 i(i
gzgﬁophoresis for molecular separation was accomplished, followed by Silv

Staining for DNA detection. N
i i licia dem
‘nitial survey in the population of Ga : : :
l:llljel?sl ;n polym{)rphic frequencies (allele sizes ranging bgtween 387 140;1:52
whose configure unbiased yalues of h=0.80 in this pqpulatlon. Formng gtance
studies from family groups show a mendelian codominant way of inher1 .

onstrates the existence of 6

The potential usefulness of this system in individual characterization and

population profiling is also discussed.

TUMOR INOCCULATION BETWEEN TWO UNQELA?ED HUMAN INDIVI-
DUALS: STR ANALYSIS OF PARAFFIN-EMBEDDED TISSUE SECTION

C. Luckenbach, H. Gariner, C. Seidl, H. Riiter

Inst. f. Anthropologie u. Humangenetik, Wilhelmstir.27, 72074 TUbingen, FRG

In this study we used the short tfandem repeat (STR) tfechnology to
check the possibility of tumor inocculation between two unrelated
individuals.

Case report: A surgeon injured his hand with a sharp instrument
during a resection of an infestinal soft tissue tumor (fumor 1). After
one year a tumor (tumor II) was detected in his hurt hand.
Histological and morphological anaiysis revealed these two
fumors (I and ) as identical.

Only paraffin-embedded tissue of these tumors was available o
perform DNA-profiling. We succeed in DNA exiracting from these
fissues, but the material was unsuitable for molecular techniques
which require high-molecular-weight genomic DNA. Although
significant DNA degradation was observed, three STR loci could
be detected: CYP (15¢g21.1), THO1 (11p15.5), SE 33 (ACTBP2).

The comparison of the surgeons blood sample with the tissue

 sections of fumor | and Il gave exceptional findings: tumor |l

showed at each STR locus all alleles from tumor |. These resulfs
point af the chance of fumor inocculation between humans, first
described in 1995 by Gdartner et al. (in press). .

Thus we demonstrate the bridge between molecular genetics
and classical histology meaning that the world-wide collection of

archival paraffin-embedded tissues may be used to study rare
cancers and other singular diseases.




MOLECULAR PHENOTYPING OF TWO TRINUCLEOTIDE REPEATS D58373
AND XT00444). EXPERIMENTAL CONDITIONS.
J.R. Luis and B. Caeiro

Department Of Anthropology. Faculty of Biology. University of Santiago de Compostela.
Galicia , SPAIN.

PCR amplification of STRs constitutes today one of the most informative tools in
Forensic Biology and Humat Genetic studies. Within these STRs, special atiention is
currently being given t0 tetranucleotide TEPEALS, the dinucleotide repeats peing moTe
problematic for an accurate phenmotype diagnosis for technical reasons (mainly due to
slippage effect).

In this papei twoO rrmucleotide repeats are analysed. The D5S373 locus is a
(TAA) trinucleotide repeat sequence assigned o pand 5g32. The XT00444 (D13S635E)
sequence was identified as a (ATC)s irinucleoiide repeat and is located at chromosome 13.
Tn order to assess sheir usefulness in human genetic profiling, diverse technical conditions
are applied both for amplification parameters and DMA amplified molecular separation and
detection. As 2 result is tri that suitable phenotyping can be
accomplished under the following conditions. For , amples were amplified
for 35 cycles according this program: 92.°C/30 sec, 60°C/30 sec, 72°C/30 sec and an
additional extension at 72°C for 10 min. For XT00444 the amplification was initiated with
a pze-denatm:ation step for 6 min at 94°C, 15 sec; 62°C, 23 sec; 712°C, 30 sec and a final
extension at 72°C for 5 min.

The separation and detection of amplified fragments for both systems was carried
out by means of discontinuous electrophoresis in polyacsylamide gels and subsequent silver
staiming. We have elaborated ladders with the alleles present in out population sampie to
facilitate the phenotype identification. In this way, up to 5 alleles in both systems, ranging
between 88-106bp (PIC =0.69) for D55373 and 1372-144bp (PIC =0.67) for KT00444 were

found. Tn our experience, phenotyping of these trinucleotide repeais is perfectly feasible,
given that 50 slippage effects were ever found and amplification and separation results are

similar to those obtained with tetranucleotide repeais.

DEVELOPMENT AND OPTIMISAT '
DISCRIMIN ION OF A HIGH
Dt N Tlﬁ?qﬁl#;gl%?( ECR SYSTEM SUITABLE FOR FOHEI\IJ-gIC IDENTIFICATIO
N, , A.d., Kimpton, C.P., Watson, S.K,, Millican, E.S., Sparkes, R LN
e Forensi S Frazier, R.R.E. & Gil, P.D. Y o
cience Service, Priory House, Gooch Street North, Birmi
B5,60Q. UK. - Biminghe.

Using fi .

systegm U@ﬁzﬁei’é@;ﬂ%@sm technology we have successfully developed a multipl

PMVWEAZ1/A. HU &rﬁ the 6 tetranucleotide Short Tandem Repeat ngeg PCH’
! 01, D6S502, HUMFIBRA, D21S11 and D18S51 wgth the)a ;?/E;

homologous gene amelogenin enabling si
| nabling simultaneous individual and inati
?;ﬁ;ggttﬁr ésggaemew&mh ;f;arqwdes the abilit_y to co-amplify loci ;ﬁﬁdﬁ;ﬁgna&on. e
e of single lane, multiple dye chemistry and to consiéﬁgntﬁf Saléi

reliably distinguish between alleles differing in si

ot  differing in size by 2 bp. The us [

o givefafg ;;rh;.:]se on the UK's National DNA Database and a}? ?grtehéiigyiigw%ﬁ
i gives o ngogf)iiggabbt;ltlw (Zm) of between 1.3 x 108 and 1.7 x 10-8 in three
British . Pro tained are human-specific, consi :
somatic samples and display similar signals withinp;rd bétwe:;wsfggit \f)ﬁreiwssér;ﬁ;%?egde OOf

} n

5 ng of i
g of template DNA. Minor components of mixiures can be detected in a 10:1

mixture wi
mixture with mock cases and cases of known outcome producing expected results




ANALYSIS OF 12 SHORT TANDEM REPEATS IN BIOLOGICAL
EVIDENCES

Pelotti S, Mantovani V, Bragliani M, Degli Esposti P, Collina E,
Pappalardo G
Institute of Legal Medicine, Bologna, ltaly

Short tandem repeats (STRs) are highly informative polymorphic loci, |

occurring throughout the genome at very high frequency, so that they are
" attractive forensic genetic markers. We developed a panel of 12 STRs

for personal identification  applications, including di-, tri-, and

tetranucleotide tandemly reiterated sequences. TNFa, D11S904, APC
LNSCA, D175261, D25123, D3S1359, D6S105 dinucleotide STRs, DM
and DRPLA frinucleotide STRs are analyzed in our protocol by using

radiolabelled PCR primers and denaturing  polyacrylamide gel
electrophoresis  (PAGE). HUMTHO1, HUMFES/FPS, HUMVWA

tetranucleotide repeats are typed by non- denaturing PAGE and silver.

staining, after PCR amplification. This protocol enabled us to obtain a

informative genetic profile in several biological specimens. The high
sensitivity and the small size of amplified fragments make this analysis
suitable also for typing forensic samples where minute amount of DNA, or

degraded DNA is recovered.

MANUAL DNA TYPING VIA THE SHORT
REPEATS (STRs): KW 426, TH AND hTPO TANDEM

R. Poltl, C. Luckenbach, H. Ritter

Institut fir Anthropologie und Humangenetik, TUbingen, Germany

STRs represent a rich class of highly polymorphic markers in the

human genome. They are usually composed of tandemly re
_ eat

sequences of 210 5 bp in Igangth. Alleles range from 100 ¥0 3%0 ;pd
ﬁgkzzgngealygsmetq mc_reasglg popularity for genetic mapping and

is, trimeric and tetrameric loci i [
I esing. i are especially suited for
All the benefits of a STR monoplex system can be enhan i
multiplex polymerase chain reaction (PCR). ced using &

We present a new combination of three unlinked tetrameric STR - loci

(h"TPO: 2p23 - 2pter, TH: 11p15.5, KW 426: 8 erformi
' ) : 2, : ormin
multiplex PCR technology. All fragmenis of theqs)e pSTR Igc? ta?;g

_geparated in one lane of a polyacrylamidegele electrophoresis

PAGE) - system.
hus we can do STR typing increasing throughput and discrimination

yower by use of manual techniques which i .
‘ : can easily be
y most laboratories. y be carried out




A MULTIPLEX AMPLIFICATION APPROACH FOR SIMULTANEOUS
TYPING OF FIVE LOCI IN DNA OF ANCIENT BASQUE POPULATIONS

Prieto L., Arroyo E., Pérez-Pérez A., Asperilla C., Arenal 1., Turbén. D., Ruiz
de la Cuesta J. M.

Depto. Toxicologia VY Legislacion Sanitaria. Fac. Medicina. UCM.
Madrid-28040. Spain.

The multiplex amplification of several genstic loci can be analyzed with the
AmpliType PM PCR Amplification and Typing Kit (Perkin Elmer, USA) - also
known as "Polymarker” or "BM" -, using a reverse dot blot approach and
immobilized allele-specific oligonuclectide (ASO) probes. The following six
joci were amplified in a sample of ancient basque populations: low density
lipoprotein  receptor (LDLR), glycophorin A (GYPA), hemoglobin G
gammaglobulin (HBGG), D788, group-specific component  (Gc) and
HLA-DQA, the last one not peing included in the typing strips. DNA was
extracted from 18 teeth of three old basque popuiations: Urbiola (3700 BP),
Atxuri (5000-3600 BP) and Garai (Middie ages). We hypothesized that
optimum amplification protocols for very ancient DNA would be achieved
using very litle amount of template DNA. According to the manufacturer's
protocol, DNA amounts between 2 and 40 ng can be successfully amplified
with PM. This can also reduce polymerase inhibitors and perhaps jumping
PCR effect t00.

Double PCR of the samples was carried out in a sterile environment before
typing. The resulting bands of the reaction products were checked in agarose
electrophoresis together with a positive and a negative sample conirol. At
least three out of the five considered genetic systems yielded a successiull
amplification. However, although some results changed its typing as
repetition of the analysis was performed - probably due to the jumping PCR
effect -, others showed a invariant pattern. In conclusion, AmpliType PM
PCR Amplification and Typing kit can be & useful tool for typing sequence
polymorphism of nuclear ancient DNA.

TRIPLEX PCR OF THREE STR LOCI WITH NON-OVERLAPPING ALLELE SIZES

I. Rostedt and M. Lukka

Natignal Public Health Institute
Helsinki, Finland

The PCR-based technique is a fa itd
: st and sensitive tool in a i
the very polymorphic VNTR/STR regions in human genome andn:iggigg

the unambiguous sizing of the di
o1 ifferent alle i i
prerequisite for all statistical computationieS whieh is the

One of the advantages in the P
: - CR methodology is the ibili
to amplify simultaneously several loci (multiplex ch?siigéilty

| improves remarkably the information obtained from one analysis

Here we describe a triplex PCR of three STR loci: hTPO (1) in

- chromosome 2, HumTHOL (2) i
e o (2) in chromosome 11 and D3S1359 (3) in

The allele size ranges in hTPO, HumTH(Ol and D3S1359 loci are

106-130 base pairs (b

( p), 155-172 bp and 197-26 i

= : 9 bp, res
tch;;iiEf Eﬁe nonfovgrlapplng allele size rangespit isp;g;;zgiya
fErform ti e loci 51mu}taneously using unlabeled primers and ®
‘ e size separation and allele detection using electrop-

oresi i ini i
esis and silver staining (4) without expensive automation

111z .

eéi;;;gg t?e tglp}ex PCR method the labour and costs needed are

, 2 hTéo nHFlnnlsh population the mean exclusion probabilitieé
; . HumTHOl and D3S1359 loci in paternity testing are

- s

erences:

Anker R et al (1992) Hum Mol Genet 1:137

: (1993) Int J Leg Med :
Urtler H (1956) Acta Med Leg Soc 9:83—83 10919957959




VISUALIZATION OF EPIGENETIC TOXICOLOGICAL DNA CHAN GES

T, Sawaguchi, X. Wang, A. Sawaguchi

Dept. of Legal Medicine, Tokyo Women's Medical College, Tokyo, Japan

This is an initial report on forensic DNA identification of victims of

poisoning. Epi genetic DNA changes caused by poisons and their effect on

well-known DNA analysis methods were examined. We tested for toxicological

DNA changes in southern hybridization with multilocus probes with single

locus probes, AmpFLP in a minisatellite locus and in a microsatellite locus and f~

southern dot blotting after polymerase chain reaction(PCR) on HLADQa. Asan

.example of acute poisoning, a case of human death by a fatal dose of CO from
a fire was selected. The liver, spleen, kidneys, thymus, lungs, cerebellum,
basal nucleus and pallidum were taken from the corpse and DNA was tested b
both types of southern hybridization. As an example of chronic poisoning ,
tests were carried out for DNA changes in rabbits before and after
methamphetamine intoxication (10mg/kg, every two days for two weeks,
intravenous injection). With acute poisoning by CO, some bands in the
pallidum caused by DNA fingerprinting using multilocus probe 33.15 becam
weaker and disappeared. With chronic poisoning by methamphetamine, sOme
preintoxication bands caused by DNA fingerprinting using multilocus probe
33.15 and by AmpFLP on the D1S80 locus and on the THO1 locus became
weaker and/or disappeared after intoxication. By PCR-dot hybridization test
for HLADQa, some preintoxication positive spots became negative after
intoxication and preintoxication negative spots became positive after
intoxication. In this experiment, clear epigenetic DNA changes by intoxicatio

were confirmed.

THE 3' HYPERVARIABLE VNTR-LO
-LOCUS AP :
THREE DIFFERENT ANALYSING METHODS REVEALINQGBD.IFFERENT
ALLELES AND LARGE FAMILY STUDIES.

8. Sedimayr, R. Polkl, C. Luckenbach, H. Ritter

Institut far Anthrop. und Humangenetik, Wilhelmstr. 27, 72074 Tibingen, FR Germany

Genotyping hypervariable regions ( HVR ) i i

_ s a widely used m

gene mapping as well as for forensic applications. Oyne of theitahaliﬂ?r
known tapdemly r_epeated sequences is the apolipoprotein 3°
hype_rvanable region on human chromosome 2p.

In this study we describe three electrophoretic methods detecting

different alleles amplifi eth :
parameters: mplified at the APO B locus using identical PCR -

1. Agarosegel electrophoresis ; Ethidiumbromid staining.

2. Native polyacrylamidgel electrophoresis ( PAGE ); silver staining

* | 3 Denaturing polyacrylamidgel electrophoresis ( PAGE ); silver

staining.

Differences between native and denaturi
pir aturing PAGE aren’t ob
until now. On the contrary the PAGE systems show several :ﬁar;/eesd

which cannot be identified in the a

: . garosegel system. This is i
important if the me - his is especially
lrboses. thods are used for forensic or other identification

Furthermore we present allel i
- e-frequencies an i
ge family studies in NW-PortuggL d mutation rates from




AUTOMATED FLUORESCENT PCR BASED ANALYSIS OF THE
STR POLYMORPHISM AT LOCUS D8S639 AND AT THE CYP19
GENE. C.Seidl, O.Jager, M.Kilp, E.Seifried. :
institute for Transfusions Medicine and Immunohematology, Red
Cross Blood Denor Service Hesse, Frankfurt, Germany

Short tandem repeat (STR) loci are polymorphic markers that can
be used for discrimination between individuals in paternity and
forensic testing. We have studied the allele distribution and sequence
structure of the tetranucleotide repeat polymorphism at locus D8S639
and at the CYP19 gene, in a population sample of 80 German
caucasians and 60 families. Solid phase DNA sequence analysis of
genomic DNA samples was conducted on an ABD 373A DNA
Sequencer. Aliele and genotype frequencies were determined by PCR
amplification using 6-FAM (G—Carboxyﬂuorescein) labelled primers for
locus D8S639 and HEX (hexa—chloro-6-carboxyﬂuoresoein) labelled
primers for locus CYP19. Amplified fragments were separated by

electrophoresis on an 6% polyacrylamid gel including an internal size

standard in each lane. Allele size determination was performed by
measuring the laser-induced fluorescence emission of the DNA

fragments (ABD 373A DNA Sequencer, Genescan-Software). The

following resuits were obtained.

CYP19 HR=0,727 D8S639 HR =0,857

PIC 0,719, D1 0,88 PIC 0,819; D1 0,95

RU (bp) F RU (bp) F RU (bp) | F
Aol 7-3*(168) 0,341 | Allel 22 (317)_10,009 | Allel 29 (345) | 0,101
Allel 7 (171) 0152 | Allel 23 (321) 10,009 Allel 30 (348) 0,06
Allel 8 (175) 0087 |Allel 24 (325) 10,028 Allel 31 (352) 10,032
Allel 0 (179) 0,004  [Allel 25 (329) 0,124 | Allel 32 (356) 0,009
Allel 10 (183) 0,023 | Allel 26 (333) | 0,147 | Allel 33 (360) 0,014
Al 11 (187) 0,356 | Allel 27 (337) 0266 |Allel 34 (364) 0,009
Allel 12 (191) 10,038 |Allel 28 (341) 10,193 | Allel 36 (373) 10,009

* Allele 7-3 has a 3bp deletion in the 5'flanking region
Hardy Weinberg Equilibrium was observed for both STR loci. The
combined discrimination index (DI) was 0,99. These STR loci can be

used for forensic or paternity case work.

MUTATIONS OF D2S5S44 A
d ND D45S139 A
TWO-FRAGMENT ALLELES FOR D4Sl39LLELES AND PRESENCE OF

A. Vandenberghe, N. M
. Momm
vVandenbroeck ané L. MuyliZS’ t

Blood Transfusion Center, B-2520 Edegem, Belgiu
p m.

Peeters, M.

We used
o12811) ﬁingi Y§§24 (D2544), pH30 (D4S139) MS43A
(b12s1) anc éii (D7522) to study the transmiséion f
UNTR alleles me'ng Southern blotting technology. F °
fotal of >3 Db;oses, 2 mutations for D2S44 ané 4O§ .
meioses) and fo;ﬂgfggz]?;Sm;Z?tions rore et (5§§
melos _ oses) were
oo t§§rgﬁia§§? giﬁental allele mo;t simifﬁ?ngﬂ Z?en
mutations concernedélg;p:isfggz m%t§58d et af?
Five we : -~ ¢
Ly paggaésfmapaternal and one from mat;ﬁg:fﬂgrﬁn}to
Lhe par: mEChanfga seems not to be involved in.géﬁa
o tation necha m. These observations confirm earli :
majority of expansions and o?¥<§§2

superiority o e i ese VNTR
‘ . t f the paternal origin of th
( g A i j‘ ( )

effreys et al C
iond. ell 60 (1990) 473-485). To some

t
hese results resemble the observations with

TRs alleles and i
: - possibly a . .
asis of this variationey common mechanism is on the

1 14

€ 782 examined showed i
M _ a third £ Thi
s izzirggigiint‘ls due ?o an addigiigginigte;gli
30 on Hactit Higested DNA nae been reserced | for
: it een
Se, igi?iz;angum Qenet 64 (1990) 2235283§t8din(waye
= Bl me1%ifSlOn of a 3-fragment chrom;somo Ene
combinati£; ifai}ele pattern is probaly d&é iz
e ation of he VNTR/RFLP profile and th
erve i ° e
o i3%igg%§rlfy_Budowle et al. (J ggigggfgnggiwig
hd making th.51nq prpbe'YNH24 on HinfI digest
‘ his restriction enzyme less suitgbieed
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NON-AUTOMATIC MULTIPLEX ANALYSIS AND DETECTION OF STR-
LOCL: HPRTB, FABP, CD4, F13A01, CYARO4, AND LIPOL

R. Weispfennig, C. Luckenbach, H. Ritter

Inst. f. Anthroplogie und Humangenetik, wilhelmstr. 27, 72074 Tubingen. FRG

Amplification by polymerase chain reaction (PCR) of polymorphic
loci ond subsequent typing by electrophoresis and silverstaining
has become d usefool tool for variety of applications.
One group of highly polymorphic markers is represenfed by the
short tandem repeats (STR). which are abundant throughout the
hurnan genome. STR loci consist of simple tandemly repeated
sequences of 1-6 bp in length and are very usefool for old or
degraded DNA because of their small seizes (< 300 bp).

We present d DNA-typing method using six unlinked STR loci (HPRITB,
FABP, CD4, F13A01, CYARQ4, LIPOL), which are amplified in Two

mutiinlex reactions.

Electrophorefic analysis was non-automatically performed in one

gel system, followed by silverstaining.

Thus we have established a highly informative system using six

unlinked polymorphic 3TR loci not focusing on the automated

systems.

_great help at drug
postmortem diagnosis.
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Multiplex PCR with three short tandem repeats in forensic caseworks

M. Verheesen and J.Holiz
Inst.of Forensic Medicine University of Bonn, FRG

A multiplex PCR with three STRs is used as an €asy and rapid method

for individual identification with high probability. The PCR conditions were
optimized especially by the temperature profile and by defined concentration

of each primer pair to get comparable amounts of amplified fragments and

clear cut banding pattern.

A Tagq concentration of 0,35U/28l was found to produce accurate results.

The annealing temperature for the first 8 cycles was 60°C. During the following
17 cycles the annealing temperature was raised to 62°C witha prolongation

of each extension time for 3 sec per cycle.

Locus Chrom.loc. No.of fragment size conc.in PCR-m
alleles (pM each prime
yWE 12 8 0,22
(THO1 11 7 0,07)
D118554 11 17 0,36
D18851 18 14 0,14

Altenatively THO1 can be amplified in this triplex PCR instead of D118554.
The PCR products were simultaneously detected on a single PAA-gel and allele
determination was carried out by comparison with allelic ladders.

E. FORENSIC APPLICATIONS
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AUTOMATED SHORT TANDER REPEAT (STR) AMNALYSIS AND THE
NATIONAL UK DNA DATABASE
P. Glll, C. Kimpton, A. Urquhart, N. Oldroyd, S. Watson, E. Millican,
R. Frazler

Forensic Sclence Service, Priory House, Gooch Si. N. Blrmingham
B56QQ, UK

DNA profiling in forensic science in the UK is focussed on the analysis of short
tandem repeat (STR) loci using PCR. It is the technigue of choice for the national
strategy to create a criminal infelligence databases which will ultimaiely consist of
hundreds of thousands of individuals. Apart from the increased sensitivity inherent
with any PCR technique, with STRs there is also the advantage of definitive allelic
identification. This is a consequencs of lower measuremsnt ewors associated with the
use of polyacrylamide gel electrophoresis to detect DNA fragmsnis ranging bstwesn
200-400bp in size. Because of their small sizes STRs are more likely o bs succassiul
on old or badly degradaed material, an important consideration in {oransic cagssework.
The choice of STRs is critical. Whereas dimeric STRs are problermatical because
slippage during amplification results in the generation of spurious stutier bands,
trimeric and tetrameric loci such as HUMTHO1 are less prone to ihis problem. In
_addition, some recently discovered STR loci are hypervariabls, consisting of 20-30
alleles - these loci are the most useful to generate the high discriminating powers
_required.

Several methods have been used to detect STR products, including silver
staining, 32P and automated fluorescence. We are using the latter methed, utilising
ABD 373 and 377 automated sequencers in conjunction with the uss of dye labelled

imers. We have developed two separate muliplex sysiems (whers several loci are
amplified in a single reaction). Automation of the process resulls in high throughput
and reduced running costs, which compensates for the relatively high start-up capital
costs. Databasing is automated, there is also the potential to aulomate further,
ticularly at the ‘front-end’, i.e. exiraction and PCR preparation. A furthsr advantage
automation is to reduce the number of manual sample manipulations required,
oroving quality and reducing the risk of laboraiory error. The potential role of expert

ems to aid interpretation is also discussed.

We have developed two separate multiplex systems . The first system introduced
foutine casework in the UK was a quadruplex. This system has a probability of
nce association (Pm) between 1074 - 10°5 and has since been complemanted by

Second set consisting of 7 loci (including a sex - test), giving a Pm of 109 {
valent to that of 4 single locus probes (SLPs)). A third set consisting of 6 loci is
 Undergoing investigation. :




IDENTIFICATION THROUGH GENETIC TYPING OF THE
VICTIMS OF THE SECT OF THE SOLAR TEMPLE (CHEIRY-
SALVAN, SWITZERLAND)

C. Brgnglxn(:asadevall, N. Dimo-Simonin, T. Krompecher
Institut universitaire de Médecine légale, Lausanne, Switzerland

In october 5 1994, 23 corpses wWere discovered in a farm in Cheiry
(Canton of Fribourg, Switzerland) and another 25 bodies were

found in two chalets in Salvan (Canton of Valais, Switzerland). All

of the victims belonged to the Sect of the Order of the Solar
Temple.

In both locations, which are approximately 100 km apart, fire
alarms were iriggered on the same day approximately at 1:00 a.m.
in Cheiry and at 3:30 a.m. in Salvan.

Our institute was commissioned to identify the victims, to
determine the cause of death and to help elucidate the

surrounding circumstances.

In the case of Cheiry, the bodies were well preserved and the

methods of identification included visual recognition by relatives,

dactiloscopic and/or odontostomatological examinations.

In Salvan, some of the corpses had been significantly damaged by

fire and identification relied on genetic typing, odontograms,
and /or medical data.

Positive identification of the victims was made possible by
determining their genetic profiles. Here, we report th
identification procedure and the interpretation of the results.

Determination of sex and kinship i
ship in mass
DNA (PCR) analysis on ancient bones BT \:Skeﬂetom by

I:lg -gg,w., Kuntze K Demir K., Huckenbeck W., Pichler S.
stitute of Forensic Medicine, Heinrich-Heine-University, Diisseldorf

In a 4000 year-old mass grave from Velké Pavlovice (CR) the remains of
eight individuals, two adults and six children, were discovered. Agreements
m. anatomic variants suggested that the individuals all belonged to one family.
First the individuals were submitted to a kinship analysis based on genetically
determined odontologic traits. The results of this analysis indicated that the
hypathesis is correct for at least seven of the eight individuals. To further
yerify the hypothesis that the group of individuals represent a proper family,

i.e. parents and their children, as well as for the determination of the

: ﬁkclctons’ sex, the bones of the suggested family were then submitted to
aDNA analysis by PCR.

1 the sexing of the individuals by PCR we used human X/Y-chromosome-
pecific primers (AMGL/AMG). We found two female individuals (an adult
omen and a girl) and six male individuals (a man and five boys). In regard

he possible kinship we used the PCR-based loci HLA-DQuo, LDLR,

‘PA, HBGG, D788, GC, HUMVWA31, HUMFES, and HUMF13B. In

gen'uent with the results of the morphological kinship investigation aDNA
alysis veryfied the hypothesis that the individuals from the Early Bronze

- .
© mass grave were genetically related and represent a family proper




DESIGN OF NOVEL OLIGONUCLEOTIDE PROBES FOR SEX
DETERMINATION AND ITS FORENSIC APPLICATION

R. Kobayashi, N. lizuka, and Y. Itoh.

Department of Forensic Medicine, Juntendo University School of Medicine,
Tokyo, Japan

Sex determination of forensic samples is very important element in the
analysis of biological evidence submitted to forensic science laboratories.
Although Southern blotting and PCR have been used for this purpose, we
sometimes observed that the results of PCR were different from those of
Southern blotting. Since the contamination of the samples found in criminal
spots is usually unknown, PCR may sometimes make wrong results because
of its good sensitivity. In contrast, although Southern blotting for sex
determination is not sensitive and takes a lot of time, the results are reliable.

Purpose: The goal of this study was to design the novel
oligonucleotide probes for Southern blotting.

Materials and Methods: We generated 2 oli gonucleotide probes (YJIL:
TTC CAT TCC ATT CCA TT, Y1.3: TTC TAT TCC CTT CTA CTG CAT
AC). 88.2% and over homologous region with YJ1 is found in 45.8% of
DYZ1. In contrast, 80% and over homologous region with Y 1.3 is located
in only one part of DYZ1. These oligonucleotides were labeled with alkaline
phosphatase by LIGHT SMITH II (Promega). After DNA from bloodstains
picked up in criminal spots was digested with Haelll, Southern blotting was
performed using each probe. The DNA specimens were concluded to be
male, when the 3.4-kb band was apparently observed.

Results: In Southern blotting, Y 1.3 probe could detect 400 ng of DNA
and the use of YJ1 as probe could lower the detection limit that was 25 ng of
DNA. Sexes were determined in 103/120 (85.8%) of bloodstains by both
probes. Of the remaining 17 specimens, We could not determine the sex,
because the yield of DNA isolated from these bloodstains was very low. No
mistake in sex determination results occurred.

Conclusions: 1) YJ1and Y13 oligonucleotide probes designed for sex
determination are to be an effective tool to shorten the working time in

Southern blotting. 2) These probes also offered reliable and accurate results,
although less sensitivity compared to PCR. 3) These data indicate that
Southern bloiting using YJ1 or Y1.3 oligonucleotide as a probe is the mos
suitable method for sex determination in forensic practical cases.

PCR CASEWORK EXPERIENCES WITH A MULTI
M.L.GREENHALGH, PLEX STR SYSTEM.

Metropolitan Police Forensic Science Laboratory, London, England.

Since August 1994 a PCR DNA i isti
profiling system consisting of four
Short Tar'ldem Rgpeat (STR) loci has been used in routine casewo%'k at the
Metropolitan Police Laboratory. The method uses a multiplex amplification
?lf the HUE/IV}VS&%I ’d HUMTHOI1, HUMF13A1 and HUMFES/FPS loci. The
uorescently labelled products produced are det 1 -
Automatic Sequencer. ciected using an ABL 375
At present approximately 1500 hundred control s i
. amples (mainly blood
and 18QO bundred crime samples have been profiled. DNA is prepa.er frorr)l
the majority of sgmples using the Chelex method. The results obtained
demonstrate that this method 'is rapid and robust. However on occasions it has -
::fn necessary to further purify the DNA especially with samples of semen or
iva.

It has been necessary to quantitate the target DNA in all instances and

a slot blot method is used. Starting iti
_ : . quantities of DNA range from 1 to 3ng b
_on occasions full profiles have been obtained from as little as 0.15 ng.g 1\}10t

vi(glence of "allelic dropout" has been detected though it is not unusual for
0t all;l}clas at a locus to be lost when the starting DNA concentration is low
_ e paper will contain tables detailing the relati ith
lifferent types of case stains. ® e sucoess rates with
The conclusion will be drawn that this multi i i ‘

y Wil ( plex PCR system is reliable
a;g si?lsmve. Bl-ood staining gives the best success rate though valuable results
1S ill be obtained with other body fluids. This method has now completel
aced blood grouping at the MPFSL. ’




MULTIPLEXED DNA MARKERS FROM CIGARETTE BUTTS IN
FORENSIC CASEWORK

F. DE STEFANO, G. BRUNI, L. CASARINO, M.G. COSTA and A. MANNUCI
Instituto di Medicina Legale, Universita degli Studi di Genova, via De Toni 12, 1632

Genova. taly

A forensic casework of DNA markers identifcation on 53 cigarette butts from
crime scene and 10 suspected individuals is reported.

DNA from cigarette butts was Chelex extracted, while for fresh samples from
suspects phenol/chloroform extraction was used; PCR amplifcation was
carried out by tetraplex reactions for all the samples. Four DNA markers were
amplified simultaneously (HUMF13A1, HUMTHO1, HUMvWA3L/A,
HUMFES/FPS) and detected by a fluorescence based technology.
Electrophoresis on the Applied Biosystems automated DNA sequencer 373A
Leon were run and fragment sizes were automatically determined by
Genescan 672 software using an internal lane standard (GS2500). In every
case gender identification of samples by using fluorescent Amelogenin
primers was obtained.

High sensitivity of the method allowed the definition ot identity values
(£10'4) for 50 cigarette butts; four of the suspected people were indicated as
smokers of the most of them (38), while 12 cigarettes were smoked by
unknown men (7) or women (5) and three remained undetermined because of
absence of results (1 case) or contamination (2 cases).

DNA POLYMORPHISMS IN DENTAL PULP: EI
DNA POl ULP: EFFECT OF ENVIRONMENTAL

A, Alvarez-Garcia, 1. Mufioz, C. P i .
A Carracedo , C. Pestoni, M.V, Lareu, M.S. Rodriguez-Calvo, F. Barros and

Institute of Legal Medicine, F ici .
Spain. , Faculty of Medicine, 15705 Santiago de Compostela, Galicia,

This study was designed to determine the effect of vari i

e o dontal il of various environmental factors on DNA
Extracted teeth were subjected to different conditi i

e e ons and studied after 15 days, 1, 3, 6, 12,
The following series were made:

-Interior series (4°C, 20°C, 40°C).

-Exterior series: Including an open air series, buri c e
teeth (sea and river) , ed teeth (in soil and sand) and submerged

In addition two series of high tem 5°

i peratures (75°C, 100°C, 200°C, 300° °
500°C) and another of old teeth (12-50 years) were made. ’ © 4007 and
DQALI, D1880, two STRs (HUMTHO1 and HUMFES/FPS) and X and Y specific sequences

. were studied after PCR amplification of DNA extr. i
) < ! acted from teeth diffe ods
_ (crushing, slicing horizontally and endodontic access). using different meth

In general the best results were obtained using STRs and the poorest results using the

_ D1580 system. 100% of positive results were obtained for the STRs in the series of old

teeth. Complete negative results : ,
Lt S00°C. £ s for all the systems were obtained after heating the teeth 2

The teeth submerged in water (se i
! a and river) gave the poorest resul i
only 25% positive results in 6 months old teeth. 7 sults wih an average of




{DENTIFICATION OF HUMAN REMAINS USING DNA AMPLIFICATION

(PCR)
Andradas J., Lopez J., Garcia E., Camara T. and Prieto L.

Com.Cral.Policia Cientifica. Ser.Analitica.Madrid.Spain

DNA typing methods wer® used for the potential identifica
tion of unknow human remains. In different police cases, SO
me bones and mandibles were available for the identification

of missing persons.

DNA was isolated from bones tissue from the femur using -
descalcification and extraction with Phenol/Clorophorme and
from the dental pulp using DTT and Proteinase K and extrac——
tion with Phenol/Clorophorme.

In all of the cases, DNA yield was too degraded or DNA -
amount was very low to obtein results in analysis of Restric
tion Fragment Lenght Polimorphisms (RFLPs). However, DNA ex-—
tracted was successfully amplified using the Polymerase -———
Chain Reaction (PCR) for HLADQAl, D1S80, Polimarker and four
different STRs loci: THO1, FESFPS, F13A01 and vWF.

The combination of allelic frecuencies of these genetic
markers, allows get a high probability of identification in
comparation with frecuencies obtained from putative parents.

These results suggest that typing of DNA for PCR markers,
extracted for human remains could be useful in the esta
blishing the identity of a person.

THE SO-CALLED ALCOHOL-BLOOD- .
B PERTTon. SAMPLE IDENTITY

Bonte W., Huckenbeck W.

Institute of Forensic Medicine, Heinrich-Heine-University, Diisseldorf

From August 1986 to August 1994 the Institute of Forensic Medicine in
Disseldorf was engaged by courts to prove the identity of blood-ethanol
samples in 157 cases. Ninéidentity was found in 11 ‘cases. In last years the
total number of expertises has declined but the number of expertises non-
identity found has remained relatively constant. So - in the last years - we
found non-identity in every fifth case. Further examinations on the content of
blood ethanol resulted in a mean difference of BAC -.09 Y. Only in one

sample we found an small increase of ethanol. This paper reports on the

population data of the collective, the changes in blood ethanol during storing

and especially on the efficiency of serological markers used in serological

identity examinations.




APPLICATION OF THE STR ANDROGEN RECEPTOR
(HUMARA ) POLYMORPHISM TO PATERNITY CASES
Caenazzo L., Ponzano E., Crestani C., Bonan G., Cortivo P.
Insitute of Legal Medicine, University of Padua, Via Falloppio 50,

15121 Padova, ITALY

The tuman androgen-receptor gene ( HUMARA ) ( Xeen-q13 ),
contains an highly polimorphic trinucleotide repeat ( ACG )n in the
coding region of the first exon. :

We have studied the allele distribution in our reference population of
at least 100 individuals and in 50 family case trios, divided into
different group, with the aim to evaluate the efficency of this STR
system in paternity testing.

Genomic DNA samples were amplified according {0 the method
pubblished by Edwards et al. ( Genomics 12, 241-253 1992 ) with
minor modifications.

PCR amplified DNA  was detected on vertical polyacrylamide gel,
followed by silver staining. The various alleles were classified by
comparison with 2a ladder obtained by mixing different alleles. Some
amplified samples were sequenced to detect the right number of
ACG repeat.

Furthermore this system was easily co-amplified with the STR
HumTHO1.

Qur preliminary results suggest that the HUMARA system may
represent an useful, additional genetic polimorphic marker for
paternity testing, relatively the parental origin of the X-chromosome.

MULTIPLEX ANALYSIS OF LOCI '

gSF{WO}\ IN FORENSIC SAMPLES HUMTHO1, TPOX AND
astro A., Fernandez-Fernand ]
Tamayo G.. M. de Pancorbo M. ez |, Alonso S, -Garcia-Orad A,

Servicio de Diagnoéstico de la Paternidad Biologi i
ic _ _ iologica e | icacion G
Medicina. Universidad del Pais Vasco. Leioa 48930. Bizkgizr.ﬂgg:ﬁ\‘lon Gen

!\gultit;_:;cl_ex analysis of STR loci by PCR is a powerfull tool for human
; vee?l |t;jceag?]glyps?g%?s.es: FAuorescent automatized detection allows
\ oci whose amplification products share the

size range. However, silver nitrate detection requires that allelessgglni

ética. Fac.

different loci do not overlap their size ranges. In this sense, loci

HUMTHO1, TPOX and CSF1PO show alleli
v : _ elic ranges between 179-
232-248 and 295-327 bp respectively, and can therefore be amgpﬁ%‘?gé

_simultaneously using their correspondent GenePrint STR Multiplex

System.

 The analysis of loci HUMTHO1, TPOX i
:: : , and CSF1PO in th i
population of the Basque Country showed hetemzygositie: Cr)?sgj_?gt

0.63 and 0.72. The probabilit indivi i

. y of two individuals
‘ge_notype‘wmh each of these loci is 0.07, 0.22 and S()h?gnr%st b tgame
eing their combined value 0.002. | pectively.

0 evaluate the applicability of these systems to forensic casework, we

have examined several samples such as hair-roots, semen siains

gg;ga{yz\gagga?;lgig{g%ﬁ istgﬁgs, each of these with varying ages. We
y day old hair-roots, up io 6 -
henol-chioroform or Chelex 30%-extracted semen?stams ?r?dmgpotlg

2 year old blood-stai i ' i i T
lultiplex system. ains, showing the high applicability of this




A FIVE MINUTE PROCEDURE FOR EXTRACTION OF GENOMIC DNA
FROM WHOLE BLOOD, SEMEN AND FORENSIC STAINS FOR PCR
], Dissing, L. Rudbeck and H. Marcher

Department of Forensic Genetics, Institute of Forensic Medicine, University of
Copenhagen, Copenhagen, Denmark.

PCR does not require highly purified DNA and various methods have been
devised to simplify the extraction of DNA for PCR. A widely used method for
the extraction of human genomic DNA from various sources such as whole
blood, semen and stains includes the use of Chelex 100° to stabilize DNA at a
boiling treatment. But even the relatively simple Chelex method requires a
number of manipulations and takes an hour or more to perform. Strong alkaline
solutions have a powerful solubilizing effect on cell membranes as well as on
biological stains and we have explored the possibility of using a simple alkaline
extraction step for the liberation of DNA for PCR. We found that incubation of
5 ul of whole blood or 1 pl of semen (or the equivalents of stain material) with
0.1 M NaOH for 5 min at either room temperature (with whole blood) or 75%C
(with semen and stains) results in the release of high amounts of DNA, the yield
being higher than with the Chelex method. After the addition of 2001 0.02 M
TRIS pH 7.5 the extract is ready for PCR; no washing, treatment with prote-
ases, boiling or centrifugation are required. Five ul of the 200ul extract are
usually adequate as template in 50ul of PCR reaction. The extract is stable a
49C for months indicating that endogenous nucleases are effectively denature

by the extraction process.

FALSE RESULTS IN THE
REPORTED HILA-DQo TYPING: TWO CASES

Fattorini P*_, Malusa' N.*. C .
Graziosi G.§ ¥, Cossutta F.*, Florian. F.§, Altamura BM.*, Furlan G.*

*) Forensi ici i
) nsic Medicine Institut and §) Department of Biology, University of Trieste (taly)

We report two forensic casew

‘We repor : orks where the commercial HLA- i

failed, in spite of the positivity of the control "C", to type ¢ o e A

sammplos , orrectly the DNA

gﬁ:ﬂ ;I:{Oplersgnal identification on 12 years old bloodstains: four STRs

(Pt Sl;l umVWA, . MBP-B and SE33) sistems gave repeatable and
liable results that identified the victim while the HLA-DQ i

dcﬁerent result whenever it was repeated.  sirps e T

Pa:is;;n%t; paternity test from the tissues of a 6 ‘years buried male body: the

Pty Z:f; Eglm l;iyst[:BO(goulr}i%g, two VNTRs sistems (DISS% and
. . ms (HumTHO1, HumWVA, MBP-B

with a patemity index > 99,99 % ’ g

: . , 0. Some of the HLA-
th;lll)atermty while some others excluded it. © HLADQa tests confirmed
- Eoll?lll\;AbZ)ithmcted f(rl;)ﬁm ;hese forensic speciments was analized by HPLC
a modified ratio of i :
several additional peaks of 1mlm0(\)vn001;ti];§n nicleotides and the presence of

We never obtained unreliable results when testing undegraded DNA and

h .
_ these observations suggest that a modified DNA template can lead, on single

tests, to false results.




SALIVA
USE OF PCR FOR FORENSIC DNA ANALYSIS IN HAIRS,
AND CIGARETTE ENDS .
R.Fernandez, E.Ramirez, M.Crespillo,

ANl AL ALCRALME

J.ALuque, P.Garcia and J L.Valverde

Institato Nacional de Toxicologfa. Barcelona, Spain

In the last years, the number of limited specimen evidences (single

iva i \{ rived to our
hairs, cigarette ends, saliva in envelopes oOr stamps...) ar
4 ;

laboratory has increased due to the successful results. Mostly these small

i crime
evidences have a great significance t0 connect the suspect with the

i i er, these
scene or to identify unidentified bodies and human remains, moreover,

i i IS.
samples have a particular resistance to environmental factors |
i in
We present a casework review. DNA extraction has been made using

different methods according to sample type. DNA obtained was :ftmpliﬁed by
the polymerase chain reaction (PCR), using, mainly, AmpliType ,DQZ
(DQA1 locus), AmpliType PM (LDLR, GYPA, HBGG, D788, GC loci) a'nh
AmpliFLP D1580 (all kits by Perkin Elmer Corporation). We conclude wit

. . . ot
an evaluation and comparison of the results obtained with minute amou

and other DNA sources related.

PCR-DNA TYPING FROM BEARD SAMPLES

L. Garofano, G. Lago, C. Zanon, M. Bruno, P. Carresi, G. Zignale, S. Gino
and C. Torre.

Servizio Investigazioni Scientifiche Carabinieri, Rome, Italy

The analysis of DNA polymorphisms by means of PCR, has drastically
increased the possibility of using some evidence samples that were not
utilizable until a short while ago.

Moreover, the introduction of STR’s and Amplitype PM analyses for
forensic applications, has greatly improved the discriminating power of
these tecniques also in case of small amount of target DNA.

In this study we have investigated the feasibility of isolation, amplification

and typing of DNA on beard samples collected from blades and electric

razors belonging to several persoms. From these same persons, blood

samples were taken for a comparative study.

Genomic DNA was obtained from beard samples using a lysis buffer,

followed by a phenol-clorophorm extraction. The DNA was then amplified -
to investigate some of the AMPFLP’s and STR’s commonly used in our

laboratory (D1S80, HUMTHO01, HUMvWA, ete.), as well as HLA-DQ

alpha and Amplitype PM, according to the literature. The separation and

typing of the PCR products was achieved by horizontal polyacrylamide

gel electrophoresis with silver staining for AMPFLP’s and STR’s and by

~means of reverse dot blot procedure as concern HLA-DQ alpha and
 Amplitype PM.

The results clearly indicated that beard samples can be considered a good

_ and interesting specimen for identification purposes.




PCR-BASED DNA ANALYSES OF EPIDERMAL

CELLS FOUND ON ADHESIVE T. APE

L. Garofane, G. Lago, C. Zanon, A Virgili, G. D’Errico, G. Vespi,
Gino and C. Torre.

Servizio Investigazioni Scientifiche Carabinieri, Rome, Italy

Adhesive tape is widely employed by police forces to collect samples for
forensic purposes, such as gunshot residues. Moreover, adhesive tape used
in kidnapping cases or as a mean to wrap packages, frequently represents
important evidences related to crimes.

In all these cases, cells from the outer epidermis layers are left on tape.

In this paper we investigated whether the cellular material stuck on the
adhesive tape could be used for DRA analyses.

Many adhesive tape samples taken from various epidermal districts (face,
finger, wrist) were collected from different individuals. From these same
individuals, blood samples were taken for a comparative study. Part of the
tapes were also used for a morphological control.

The DNA extraction was performed either by Cheelex 100 and/or by
phenol-clorophorm procedures, modified in our laboratory, according to
the problems due to inhibitors present in adhesive-tape matrix.

After quantification, DNA was amplified to investigate some of the
AMPFLPs and STRs commonly used in our laboratory (D1S80,
HUMTHO01, HUMvWA, etc.), as well as HLA-DQ alpha and Amplitype
PM, according te the literature. The separation and typing of PCR
products was achieved by horizontal polyacrylamide gel electrophoresis
with silver staining for AMPFLP’s and STR’s and by means of reverse
dot blot procedure as concern HLA-DQ alpha and Amplitype PM.

The results showed that in most cases, the few nucleated cells that remain.

on adhesive tape contain enough DNA for PCR analyses.

EP 11

DETERMINATION OF SEX IN DENTAL PUL?i’ USING PCR

GREMO, A.; MARTINEZ, M.A.; SANCHEZ, J.; LANDETE, C.

Madrid. Spain.

[.)e.ntal pulp has proven to be a very gdod source of
biological evidence Ifor forensic casework. Its location in a
especially protected cavity makes dental pulp very valuable.

In this work was ahalyzed 532 dental pieces to
determination of sex. The study was carried out like it follow:

1. Study of the antiquity: dental piecés were analyzed of
zero to 20 vyears of antiquity. They for their study formed a
group in intervals of years: from0to 2,0f 2to 5, 0f 5 to 10, 0f 10
to 15 and of 15 to 20.

2. Studies of other parameters: the piecés teeth them they
underwent to different means of conservation: to environmental
.temperature, to freezing, in inmersion in saline serum, with
mterment and with incineration.

| 3. Study of the type of piece teeth: was proven with all the
pieces (molars, incisive, ete.). The pavyees of the pieces teeth them
they had ages understood between 11-88 years.

The extraction of DNA of dental pulp was carried out for
the method of phenol/ chloroform with modifications. For the
amplification the protocol of Psitzinger et al. (1993) was followed
X (181-199 bp) and Y (102 bp). - ‘

The amplified fragments were visualized byelectrophoresis

‘ in agarosa minigels and stained with etidium bromure.

The result of this work was very satisfactory. Interesting
outputs in all the studied cases were gotten. the employed

: technigue could contribute data of utility in forensic casework.
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IN FORENSIC CASEWOORK IN THE AREA OF BERLIN

USE OF PCR

S. Héirmann, (. BlaB, B. Jauert

Berlin, Germany

In the last few years a great variety of polymorphic DNA systems first
discovered by means of molecular biology and human genetics were introduced
into forensic science. In contrast to the great number of new DNA systems
examined in the developmental laboratories the “normal lab” working on routine
casework must concentrate on 2 few but distinctive DNA systems. In our
laboratory (LKA Berlin) we aré using the PCR systems D1S80, ApoB, VWA31A,
F13A1, THO1, FESFPS and SE33 routinely and found them to be extremely
useful in everyday forensic casework. As population data are essential for all
forensic applications we studied the allele frequencies of these DNA systems in the
Berlin population.

DNA was isolated according {0 standard methods: protein K di gestion; phenol
chloroform extraction and ethanol precipitation followed by a dialysis against TE
buffer. Amplification of D1880 was carried out with the commercial kit from
Perkin Elmer (Kasai et al., J. For. Sci. 1990, 35, 1195), ApoB PCR was done
according to RBoerwinkle et al. (Proc. Natl. Acad. Sci., 1989, 212). The Analysis
of the four STR systems YWA31A, FI3A1, THO! and FES was done as
described by Edwards et al. (Am. J. Hum. Genet. 1991, 49, 746), Sullivan et

al (PCR Methods Appl., 1992, 2, 344) and Kimpton &t al. (PCR Methods Appl.,
1993, 3; 13). Amplification of SE33 was done as described by Polymeropoulos et
al. (NAR, 1992, 20, 1432) with modifications according to an optimized protocol
developed by the LKA Hessen, Germany.

The two AMFLP systems D1580 and Ap
or horizoutal native PAGE (6%), whereas the STR systems require an improved

and standardized separation on denaturing PAGE. In our hands we found that
analysis of the above mentioned STRs were easiest and most reliable by working
on the ABI system 373A in connection with the Genescan 350ROX or SO0ROX

fragment size standard.

By using the abov
people of the Berlin population, mostly peopl
over 2000 traces. In spite of the heterogeneity of the
composed of several national groups (turks, poles,
frequency distribution is in good accordance with

oB can easily be separated by vertical

e mentioned 7 DNA systems we analysed more than 500
e who were involved in a crime, and
Berlin population which is
vietnamese etc) the allele
the data in other europeall

population studies. ,
The most useful system is SF33, but the non-standardized nomenclature presents

problem still to be solved.

THE NEVERENDING STORY: A NEW TSAREVITCH?

Huckenbeck W., Bonte W., Hees V., Alt K.W.

Institute of Forensic Medicine, Heinrich-Heine-University, Diisseldorf

In Jqu 1?91 five skeletons found in Ekaterinburg were identified as the

rem;ms o thﬁ: last :Fsar, Tsarina and three of their five children. Gill et al

]C)%S Arm;d 1’{1911934tl;ems by PiCR— based typing and analysis of mitochondriai

: our people from St. Petersburg ap i
: ! proached us with

co.njectt}xre that their fatlher cpuld have been the still missed Tsarei?cch ﬂllﬁ

;1;1\2;; bseverall ca?:.gs v;;lth feigned relationship with the Russian royal far.nﬂy
een solved in the past the life-story of these i

b ‘ people revealed a cert

proll))abll;lty. Anyway in contrast to the other reported cases this family s/ean'zg

Z?ﬁldere; eclée? up bﬁ, scu;ntlﬁc examinations. Blood samples from the four
and from the still living mother were individualized i

short tandem repeat systems. So it was ib e
. . ’ 1

characteristics as far as possible. possible to reconsiruct the paterna




INFLUENCE OF MEDIAEVAL CLOTHES COLOUR PIGMENTS ON DNA
EXTRACTION AND AMPLIFICATION

C. Keyser!, D. Montagnon?, B. Ludes!, E. Crubezy3, D. Cardon®, P. Walton Rogers, J.
Wouters>, P. Mangin!

(1) Institut de Médecine Légale 11 rue Humann 67085 Strasbourg cedex France

Developments in molecular biology, in particular the PCR method, have provided new
tools for analysing ancient DNA from archeological remains. The amplification of
mitochondrial DNA sequences from human bones several hundred years old, has
important implications for archaeology and palacontology as bones are preserved under a
wide range of environmental conditions.
Differents factors are affecting DNA preservation and recovery such as depth of burial,
soil pH, presence of humic acids or pigments of ancient clothes.
In this study we examined bone fragments (vertebra, calcaneus, astragal) from.a
mediaeval skeleton (1000 after J-C) exavated from a burial vault. This skeleton belonged
to a duke dressed with mediaeval clothes stained with kermes vermilio binded to the wool
by ellagic acid and alun [AL,(SO4)3]. The vertebra was slightly brown colored and we
showed in a previous study that cytochrom b mt DNA had been successfully amplified.
The calcaneus and astragale showed red-brown color due to the kermes vermilio and the
extracts were also brown with aggregated materiel that precipitated from solution,
presumably from the previous contaminants. These extracts could not be amplified. To
investigate the inhibition power of these 3 contaminants (Alun, Kermes vermilio, ellagic
acid), DNA was incubated with those pigments and then extracted and subjected to
cytochrome b gene mt DNA amplification. ;
The authors showed the extraction and/or amplification inhibitions of these 3 components
used at mediaeval age as colour and colour fixative.
The inhibition was particulary induced by ellagic acid. The other contaminants showed

weeker inhibition power.

Individualization of a dismembered bod
y by a bomb
'II;. KONDOI), V. SCHNEIDERZ), T. OHSHIMAY and H. POCHE?)
» Depailrtmeflt of Legal Medicine, Kanazawa University, Kanazawa, Japan
Institut fiir Rechtsmedizin, Freie Universitit, Berlin, Germany

Introduction: DNA fingerprinting and
] _ ) g and PCR methods have been alread i
in forensic practice. The authors report an interesting case in which a dis}r,ni?rll)tl){ccg

~ed body by a bomb was successfully individualized using DNA fingerprinting.

Case profile: On September 15, 1994, a blind shell
15, R suddenl d
exploded, and three workers died due to the explosion. Two 01}?7 tigmlglzfs Zcbffedg

- be identified. The remaining one was, however, severely dism

day, 15 parts (Sample No. 1-15) of the dismembered }I;Ody vsgg efr(‘)i\i]r.ldogt ﬂt}?et

_ scene of the explosion. Five days after the explosion, another five parts (Sample

_ No. 16-20) of a dismembered body including the face, which could be identif?ed

as the d_eagi worker, were also discovered at the same scene. Therefore, DNA
fingerprinting was performed in order to decide whether every part of the

dismembered body was derived from the identical person o
Materials and methods: Fach sample (ca.lOpg) was Ihg?ri)genized in liquid
nitrogen, and, thereafter, DNA was isolated by the method of Péche et al D DqNA
was completely digested with Hae III. The digested DNA was electroph(;re'zed on
0.7 % agarose gels. DNA fragments were blotted onto a nylon membrane, and the
%zrsnl?lr?ne WZS c?_ybndlzed with the multilocus (GTG)s probe. ’
s and discussion: From every sample, high molecular wei
Dlils A)th_talned,_an.d 7-9 bands ranging from 6.0 to 23.1 lgib were clearly gé%lgivlgy ﬁ
NA fingerprinting (Table 1). Especially, five bands (12.7, 8.8, 7.0, 6.7 and 6.0
were completely identical in all of the samples tested, and the E)ro'babilit of
;?si clldzltlc‘al 1b(?r91d pﬁttems with the (GTG)s probe in two unrelated GCHZ]HH
dividuals is 10~. Therefore, the indi i
1 have the same origin of one pesrcs 0rrel.sults indicate that the 20 different body
 PGche et al., Pathologie, 14, 193-198, 1993,

Table 1.

The number of
Th
bands detected No. Sample ba:xc?sué:?:gt:g

11. Muscle (If)*= 7
12, Rib (11)* :
13. Spinal column (i)°
14. Penis
15. Abdominal skin
16. Spinal columa {ii)*
17. Right clavicle*
18. Muscle {lIf}**
19. Muscle (V)=
o 20. Face
% ach sample had the soft tissue

The origln of each musle was unllr(lfxg-‘»s:lg muscle

No. Sample

. Left arm

. Right hand

. Right leg

. Muscle of the thorax

. Corpus of the sternum®

Rib (O

. Muscle {i)**

Manubrium of the sternum®*
- Rib (11)*

10. Lung tssue

CENOO LN~
NN NN N NN N NN

DWWNOCLW®O©
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FORENSIC INVESTIGATIONS AFTER SEXUAL ABUSE OF SEVERAL

INFANTS.

Jan Kreike and Oswald Tauscher

Institute of Forensic Medicine, Vienna, AUSTRIA

Within the first week of June, 1994, four foreign girls, between 0 and.12 years
age, were sexually abused in Vienna. The four crimes had many features
common, which led to the assumption of a single offender. We investigat
whether this assumption could be correct by DNA analysis of the secured stain
Sperm cells were found in vaginal or anal swabs and in the underwear from two
these victims. HLA-DQo and D1580 analysis of DNA from the sperm containin
mixed stains (male fractions) were performed and the results confirmed.t
hypothesis of a single offender but excluded several suspects from the crim
Three months later three other girls were abused under similar circumstances, fro
one of these a mixed sperm stain was available. At the same time it became cle
that already in January 1994 from a further victim a jacket with a pure sperm st:
had been secured but the stain had not yet been investigated with serological
DNA methods. In all three mixed stains HLA-DQu alleles (2 and 3) and D1S
alleles (T24 and T25) were found in addition to the corresponding alleles from
victims. The pure sperm stain was again of HLA-DQa type (2 3) and D1S80 typ
(T24 T25). 7
In December 1994 from approximately 3000 known sexual offenders 6 poten
offenders were selected by computer search following several criteria. Photogra
of these men were shown to the victims and on one of them the offender 1
recognized by one of the victims. He was taken into custody and, after hay
heard that DNA analysis would possibly charge him with the crimes, he mad
partial confession.

The results of the DNA analyses (HLA-DQa, D1S80, Polymarker) confirmed
hypothesis that the accused was involved in the sexual abuse of four of the abu
girls (probabilities range from 99.7 % to 99.98 %). Although from the five of
victims no informative stains were available, he admitted that within a one Y
period he had abused nine young girls between 6 and 12 years old and descrl
and showed the various locations. He was convicted to 12 years sentence o M
oth, 1995.

SEX DETERMINATION ON ANCIE '
ANALYSIS. NT BONES BY DNA(PCR)

Kuntze K., Huckenbeck W., Alt K W., Bonte W.

Institute of Forensic Medicine, Heinrich-Heine-University, Disseldorf

Summary. In the past sex determination on anci

the stage of preservation. It was often impos:ill])i;e?g gzslsir‘:;afsr: er}rjlzlrl;tiem o
because anthropometric techniques could not be used. PCR basegd metf; d
are a powerful tool for sex determination on smallest fragments. For ’chi0 i
study we used amplification of the amelogenin gene (AMGL Y-.s ecifi i
fragment and AMG X-specific fragment). The paper reports on sgeciﬁiy

| sensibility and reliability of the method.




IDENTIFICATION OF THE SKELETAL REMAINS OF TWO 12-YEARS-
OLD BODIES BY NUCLEAR DNA POLYMOPHISMS ANALYSIS.
P. Martin, A. Alonso, C. Albarran and M. Sancho. ‘

Seccion de Biologia. Instituto de Toxicologia. M° de Justicia e Interior. Madrid. SPAIN

Two skeletons were found in a grave near Alicante (a eastemn
province of Spain) in 1985. Autopsy findings revealed that both skulls had
bullet wounds and other signes of violence and mistreatement before death,
but the cadavers were kept unidentified in the morgue.

On 1995, the police obtained some kind of evidence which indicated

that the two bodies would corresponded with those of two individuals,

disappeared in 1983, that presumably collaborated with a terrorist group

from the Basque country. The anthropological analysis carried out by
forensic experts allowed to perfom stature and age stimation and sexing of
the remains, but no clinical or odontology records were available for

comparison.

In this study we report the successful identification of the two
skeletal remains by comparative typing of nuclear sequence polymorphisms

(HLA-DQA1, LDLR, GYPA, HBGG, D788 and GC) and STR polymorphism
(HUMTHO1, HUMTPOX, HUMCSF1PO, HUMVWA, HUMFES/FPS
HUMF13A1, and HUMF13B) in the compact bone of the remains and i

their pressumptive parents.

IDENTIFICATION IN VESTIGES FROM DIVERSE BIOLOGICAL

SOURCES USING DUPLEX AMP
LIFICATIO
REPEAT LOCIL. N OF SHORT TANDEM

MARTINEZ, M.A.; SAN JOSE, S.; ROJAS, A.; GREMO, A
Madrid. Spain . o

ot The amplif%cation of polymorphic short tandem repeat (STR)
oci . v PCR provides the basis of arapid and sensitive technique
for individual identification. ?

l X/.\Te have st\._ldied‘ DNA of vestiges biological humans
employing the amplification by duplex PCR with STRs

. Tghe two loci analyzed there were HUMTHO1 and HUMFES/
. e samples were: hai i i
-~ r, saliva, sperm, bloodstain and dental

The extraction of DNA was carried out for the method of th
phenol/ chloroform. The amplified fragmenté were visualized be
ele?trophoresis in a 6% denaturing polyacrylamide gel and sil .
stain. The time for assay was 45 minutes. .

The resuls were satisfactory included in the cases in those

that there was little .
quantity of DNA
degradated. or that the sample was

- The amplification of polymorphic STRs by PCR is specially
ul when we have a very small amount of biological material.




A RARE PATERNITY CASE, EXHIBITING MULTIPLE
MUTATIONS BY ANALYSIS OF VNTR LOCI.

C.Seidl!, R.Grigorean2, O.Jager!, D.Teixidor?, M.Kilp!, U.Rabold",
B.Briiggemann’, E.Seifried!, K.D. Zang2. 1 Red Cross Blood Donor
Service Hesse, Frankfurt and 2 Institute for Human Genetics,
University Hospital, Homburg, Germany

The mutation rates (MR) of VNTR loci used for paternity testing
are below 1% and in general the analysis of three different VNTR loci
with combined changes of paternity exclusion greater than 99,9%
results in propability of paternity (PP) values that are sufficient for the
determination of paternity. In a survey of 80 paternity cases that have
been analysed in our laboratory we observed one paternity case
exhibiting potential mutations regarding three single locus probes
(SLP), G3 (MR 0,007), MS1 (MR 0,043) and MS205 (MR 0,004),
whereas five SLP's , YNH24, MS43A, MS31, LH1 and PH30 did give
concording results. All potential mutations were affecting paternal
fragments resulting in size differences of 100-300bp's between the
observed and expected fragments and were reproducible with new
DNA samples. In contrast to the analysis of VNTR loci, the analysis of
five STR-PCR loci (HUMTHO01, D8S639, CYP19, ACPP and
ACTBP2), 21 conventional serum protein and erythrocyte membrane
systems including HLA-Class | (ABC) analysis did not reveal any
exclusion. Biostatistical calculation using the results obtained by the
conventional, HLA and STR analysis resulted in an PP value of
09,99%. In addition, calculation of the results obtained from all
analysed polymorphisms including the analysis of VNTR loci resulted
in an PP value of 99,97% giving evidence for paternity. These results
represent a rare case of non-exclusion paternity where several
mutations of VNTR loci are observed.

THREE INTRIGUING BODY IDENTIFICATION CASES.
B. Mevag, S. Jacobsen, B. Olaisen.

Institute of Forensic Medicine, University of Oslo, Norway

The use _o_f DNA analysis has proved to be a powerful tool in cases
where udentaflca.tlon by ordinary means is impossible. The 3 cases
prelseg\ted here, involved highly decomposed bodies

. decapitated body was found in the sea'M '

: arch-84 in northern
Norway -the police related the finding to a missing person, a man born in
1816 who was last seen December-93. The only relative was a nephew.

ll. A young Norwegian sailor disappeared at Crete in Novem{aer—%. A
headless b(_)dy found at the seaside of Crete in January-94 was supposed
to b; the missing man. Relatives: parents. . )

lll. A body with a high degree of adi f ' '

1 d pocere was found in a lake in
Sﬁptember—g-ﬁi. Thge only missing person in the area was a man (born 1896)
\L’JVSCA)\ disappeared in 1972. His only relatives were two sons living in the

Different kinds of samples were taken f i
_ ' . € rom all three bodies,
including so_ft tissue, organs and cartilage. DNA was phenol/chioroform
extracted, .dlalysed and analysed by using HLA DQ A1 and up tc 8 STR's
I(anz—.alyseci in an ABI 373 sequencer using Genescan 672 software). In case
sea;iv gigr;eré:e were _alsoha problem with inhibitors, most likely related to the

. Comparing the different kinds of samples, carti i
the best source of DNA for PCR. Piss, cartiage proved o be

and the STR's thus gave sufficient informati d, A
purpose. information for the id
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FORENSIC DNA-TYPING IN THE SPANISH POLICE USING VNIRs

SINGLE LOCUS PROBES o
Rivas E., Vicente M.T., Gamella C.,

Andradas J.

Conzalez J.L. and

Com.Gral.Policia Cientifica. Ser.Analitica. Madrid.Spain

More than 230 stains and other biolog%cal iggzlngie )
deriving from 125 Spanish crime ;ases,'51n9e f,VNTRS ;

biected to DNA PROFILING. DNA-investigations o RS ing T
ayot ith the Single Locus Probes RFLPs technique o -
SYSte?eg DNA include four independent DNA VNTRs SYSteﬁé43a)
gi%is(probe MS1); D2S44 (probe YNH24); D12S11 (probe

and D7S21 (probe MS31).

ults and consist

; been sexual assa
All cases examined have knickers

of vaginal swabs or washings, anal swabs, condoms,
and other victim and suspect S clothing.

ferential extraction procedure for -

In all cases the pre elial cells -

separating spermatic DNA from the DNA of epith
is normally used.

. . ot
The results obtained seem very interesting and represe

a valid aid which can certainly contribu;eDgz thirzzizglig
i i i d quantity o ex
of a crime if the quality gn 4 acted 1s_
because they allow u
i le for VNIRs Analysis, Aus '
aXiéiagredetermine probable identities of suspects in rape
c

cases.

PCR typing of DNA extracted from epidermal particles won by scratching.
Sanchez-Hanke, M.", Augustin,C.", Piischel, K.!, Wiegand, P.2- Brinkmann, B.2

"Institute for Legal Medicine, University of Hamburg, Butenfeld 34, D-22529 Hamburg. 2Institute for Legal
Medicine, Westfilische- Wilhelms-University, von -Esmarch-Strale 86, D-48149 Munster

Conventional serological methods are of limited value for the identification of
scratched epidermal particles. The aim of our experimental studies was to
evaluate the evidence of PCR typing for such status.

In a pilot study 4 volunteers scratched each other. The attached epidermal
material was removed and analysed. ‘

Based on positive PCR typing results in these first experiments, the necessary
force to obtain adequate amounts of tissue by scratching procedures was
investigated. A special mechanical scratching apparatus was constructed. DNA
was isolated from the scratched epithelial material, quantified by slot-blot analysis
and typed using the STR systems HUM ACTBP2 (SE33), HUMTHO1 (TC11) and
HUMVWFA31 (VWA). A statistical correlation between the employed force and
the quantity of extracted DNA could be proved.

Results

1) PCR typing of scratched epidermal particles was sucessful in about 80% of the
cases.

2) A correlation between the quantities of DNA and the employed scratch force
(200g-2000g) could be demonstrated.

3) Forces of over 1000 g did not lead to a higher amount of DNA.

4) This phenomenon can be explained by the structure of the skin; after removal

of the epidermis only a small amount of DNA could be extracted from the dermis.




IENT
VARIOUS SUBSTRATA _AND AMB
%E%EF’%TRAT%%E ON MCT118 AND HLADQo TYPINGS OF

BLOODSTAIN SAMPLES
| SAKAL K.SEKIGUTI, N.MIZUNOG, K.YOSHIDA, K.KASAI an.d S.SETA

National Research Institute of Police Science, Tokyo, Japan

Many studies have been published reporting that it becomgs
impossible 10 determine the DNA types of aged bloodstalp
samples. Regarding such unfavorable resuit several factors _wnll

be raised. Among such factors the substrata adhering blood and
ambient temperature were investigated with regard 10 the effect on

i [ les.
DNA typings of aged bloodstain samp | |
The substrata used here weie wool, blue denim and rush floor

(tatami) , and they have exerted their influence on the amount of
DNA with lower recoverability.  The substrata sugh gg colored
printing paper, rush floor, and wood have significantly inhibited PCR

amplification of extracted DNA. | N
The determination of MCT118 types has proved to be impossibie
in various experimental conditions of ambient temperature and

stored time such as 200°C and 10 min. ,150°C and one hr, and 100
°c and two weeks. HLADQ a type could not be determined from
the samples stored in such conditions as 250°C and 10 min. , 150
°c and 6 hrs, bui in the condition of 100°C the determination of the
typing was possible even after one month storage.

PCR GENOTYPING IN DENTAL PULP FROM OLD HUMAN SKELETAL
REMAINS AND FIRE VICTIMS.

SANZ P, PRIETO V, ANDRES MI.
INSTITUTO NACIONAL DE TOXICOLOGIA. SEVILLA. SPAIN.

There is an on-growing forensic interest in the
possibility of DNA typing of skeletal remains, thus
solving the identification of recent or ancient
victims, and specially difficult parentage testing
problems. Dental pulp has proved to be a rich source
of adequately preserved DNA which can be successfully
amplified and typed. We present here the results of
PCR genotyping of dental pulp samples obtained from
dental surgeons and from casework: two paternity
testings where alleged fathers, dead several years ago
had been exhumated, and an identification of a fire
victim. Dental pieces were cleaned, frozen with liquid
nitrogen, crushed to fine powder, completely
decalcified with 0.5 M EDTA, and incubated in the
presence of protein kinase. DNA was extracted with
phenol-chloroform-isoamylalcohol and concentrated in
a Centricon device. Before amplification, DNA extracts
were quantified by a slot blot technique. Dental pulp
from the burnt body yielded the best DNA recovery.
DQAl, D1S80, PM and different STRs were genotyped.




ABO GENOTYPING OF THE SUSPECTS USING THEIR
SPERM DNA.
Sasaki, H Shiono.

M Sasaki,

Asahikawa Medical College, Asahikawa, JAPAN.

., In sexual crimes, the first step to identifya
ngpzzﬁgieé phenotyping of material available at the criminal
spot. However, mixture of fluids cannot be separ.ated for .
conventional ABO phenotyping by detecting antibody or antigen
material. We therefore studied the ABO blood group genotypmg
of isolated sperm DNAs from Co_nta}mmated vaginal fluid by the
polymerase chain reactiogresmciclion fragment length

hism (PCR-RFLP) method. .
E)I\%‘gTrP}—?g)D& El male sper)ma’iic fluids and 4 female vaginal
fluids {00, AO, BO, AB) were collected. Sperm was o
experimentally mixed with the sqsﬂe.amount of each vagina
fluid. 10 ¢ | post-coital vaginal fluids in 4 sexual assa.ults were
also obtained after the crimes. The two-step ex:tractlorl "
procedure for purification of sperm DNA or_v_agmal epithelia |
DNA in contaminated specimens by a modification o.f'the Na
and DTT method. Two PCR fragments spanning positions 261
and 700 of the cDNA sequence of the ABQ locus were
amplified. Then, the PCR products were dlgesf(ed with a o
restriction enzyme, Kpn-1 or Msp-1, fpr each site. The digeste
PCR products were analyzed by electrophoresis on

ide gels.

?gfliyggm'asqq Eagh of samples were successfully_ separ'ated and‘
genotyped by this method, even mixed with vaginal fluid of atnyd
ABO i)henotype, Sperm DNAs of sulsp'ects were a!_soAsepara le
and genotyped from contaminated fluids obtained in 4 sexua
ssaults. _
?S?NCLUSIOM This reliable ABO genotyping method_by tt]\e_
PCR-RFLP using separated sperm DNA should be applicable in
forensic identification in sexual crimes.

PCR-BASED ANALYSIS FOR THE IDENTIFICATION OF VICTIMS OF
ALLEGED “MUTI” MURDERS.

T. Schlaphoff', W Gersie', H J Scoltz?, G J Knobel?, C B Fosseus®, E D du Toit'

Laboratory for Tissue Immunology, Cape Town, South Africa, Department of Forensic
Medicine, UCT?, Dept. of Forensic Medicine, MEDUNSA’.

The use of animal tissues/organs/body parts in the making of “muti” or medicine
by witch-doctors/inyangas in primitive communities has long been known.
However the use of human sacrifices to this end, although suspected, has been
difficult to prove, and the Government has now appointed a Commission of
Enquiry into witchcraft. The advent of DNA testing and in particular the

polymerase chain reaction, has made it possible to link various body parts to each
other in two cases we recently encountered.

First case: The mutilated torso of a 5 year old black male was found in a metal
trunk. Later two small arms were found on a rubbish dump. The charred remains

of a skull was found in the fireplace and sections of cervical spine being wind-dried
at the shack of the suspected “muti”-doctor.

Second case: The body of an adult man was found with both hands and external
genitalia removed. The two hands and genitalia were later found by the police in
the possession of the alleged murderer.

We used the Amplitype® HLA-DQq and the PM Forensic DNA PCR Amplification
and Typing kits (Perkin Elmer) in parallel. The two kits use the same reverse dot
blot technique. The markers which were amplified were HLA DQA1, LDLR (low
density lipoprotein receptor), GYPA (glycopherin A), HBGG (hemoglobin G
gamma globulin), D7S8 and GC (group specific component).

The results obtained from the DQA1 tests showed a match in both cases. This
evidence alone was not conclusive due to the limited number of alleles. The
increased discriminatory power of the additional AmpliType PM markers
confirmed that in both cases the tissue samples had been taken from a number of

. parts of the same body.




THE MC KEMY CASE .

A UNIOUE RAPE AND MURDER _CASE

H. R. Schneider

Lessisches Landeskriminalamt, Wiesbaden/Germany

In this unusual case the victim, the two-year-old daughter of
2 U.S. Army sergeant stationed in Babenhausen (Germany)
vanished from her family s apartment during the night of
September 14th, 1993. Her brutally abused body was found
shortly after dawn near a gravel quarry. The girl had been
raped and battered to death.

On the victims clothings a minute amount of semen mixed
with large guantities of blood was found. By analyzing the
stain with a total of six PCR-based VNTR systems we were
able to determine the possible genotype of the semen. Given
the nature of the abduction, the german police and the US.
CID had been almost certain that the murderer was socmeone
who knew the family. But the police failed to find a suspect.
When compared to DNA extracted from blood samples
donated by the victims father, family acquaintances and
several other likely suspects, 1no match was found.

With no witnesses and virtually no dues despite a $ 20.000
reward we suggested a massive DNA screening of every male
who had been near the crime scene.

From approx. 1900 blood samples we were able to exclude all
except one by using a New high-resolution vertical PAGE-
system (SCHNEIDER & RAND,1995) in less than 3 months. The
person, who could not be excluded was charged in May 1994.
On December, 1994 he pleaded guilty in exchange for life
imprisonment.

Schneider, H.R. and Rand, S. (1995)
Int.].Leg. Med. , in press

FORENSIC IDENTIFICATION USING DNA RECOVERED FROM
SALIVA ON HUMAN SKIN

D.J .S.weet.‘, JA. Lgrentcz, M.Lorente’, A.Valenzuela’ and E. Villanueva’.
1) University of British Columbia, Canada & 2) University of Granada, Spain

. Bitemarks and suckmarks are common in sexual assaults
homlc_ades and cases of child sexual abuse. Since saliva is presumed to bé
depos.ﬁed on the victim’s skin in these situations, we have developed a
experimental protocol to study the amount of saliva that could be recovered and
successfully typed.

_ Aliquots of saliva (40 ul) from a single donor were deposited on
the_mtact skin of several cadavers. Samples were collected over a two days
period (t= 5 min., 24 h and 48 h). Known controls (blood, tissue or oral
swabs) and negative controls (swabs from undisturbed skin) were also collected

 from the cadaver in each case.

DNA was extracted using a modification of the Chelex-100

extraction protocol (Walsh et al, 1991), quantified using a slot-blot apparatus,

amplified using short tandem repeats (HUMTHO1 & HUMVWA) and separated
by polyacrylamide gel electrophoresis.

For the HUMTHOI locus, positive amplifications were obtained
for 78.8% of the saliva samples recovered after a 5 m period, 75.8% for those
recovered after 24 h, and 69.7% for those recovered after 48 h.

For the HUMVWA locus, results were similar using the same
samples and periods (78.8%, 66.7% and 57.6%, respectively).

. These results indicate that the forensic analysis of DNA from
saliva recovered from human skin may be a valuable identification tool in cases

;r(:vol*vm%i bitemarks or suckmarks or in any case where saliva trace evidence is
covered.




ANALYSIS OF STR LOCI IN OLD BLOOD STAINS USING
AUTOMATED AND MANUAL GENOTYPING SYSTEMS

J. Thomson, C. Phillips, O. Summerfield, D. Beckett and P. Lincoln
Department of Haematology, London Hospital Medical College,
London, UK.

Polymorphic short tandem repeat (STR) lociare increasingly being used
in forensic identity testing. The most usual method of analysis is by PCR
amplification followed by separation of the alleles by polyacrylamide,
agarose or capillary electrophoresis.

This study investigates the suitability and stability of aged bloodstains,
dating from 1968 to 1994, from four individuals, for STR typing. Two
loci, humTHO1 and humVWa, have been analysed. Various sizes of
stained material, from a number of time points were used as starting
material. PCR products were genotyped using both the ABI automated
fluorescent detection system and a manual high sieving Metaphor
agarose techniques.

The results show that blood stains up to 26 years old can be successfully
typed for these STR loci. They also confirm that the automated
fluorescent detection system is considerably more sensitive than agarose
electrophoresis and ethidium bromide staining. However, the results
obtained using the manual technique indicate that, in some
circumstances, this is a valid alternative to the more. expensive and
complex automated system.
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MICROSATELLITE DNA POLYMORPHISM ANALYSIS IN A CASE
OF ILLEGAL CATTLE PURCHASE

D. Beamonte; E. Valverde; A. Guerra; B. Ruiz and J. Alemany

PharmaGen s.a. ¢/ de la Calera 3, Tres Cantos, 28760 MADRID, SPAIN

Traditionally, illegal animal purchasing has been difficult to prove, especially
in two cases: Young animals not-registered yet in the official g,enealogical
book, and those animals not registered because they don’t belong to any pure
breed. Microsatellite Short Tandem Repeat (STR) DNA polymorphism is
gurrently used in human forensic medicine as a powerful tool to solve criminal
cases with a high degree of accuracy in a short period of time. However, this

~ practlce is not common in criminal cases affecting animals of different species
‘ Polymorphic STR loci have been described for cattle, horses, swine, sheep or

_dogs. Specifically, more than 300 polymorphic loci have been described in

attle with the aim of constructing the Bovine genomic map. These loci are
urrently used in the detection of Quantitative Trait Loci (QTL) or pedigree
Vp'alysis. In the present paper a case of illegal cattle purchase has been proven
hrough maternal testing by using polymorphic DNA microsatellites.




DISASTER  VICTIMS IDENTIFICATION BY THE DNA
TECENOLOGY ON DENTAL PULP
Marcotte A, , Hoste B. , Fays M. , De Valck E. & Leriche A.

National Institute of Forensic Science
Brussels - Belgium

On March 31%, 1995 a Roumanian Airbus A310 flying to Brussels crashed in k

Bucarest. The identification team identified 52 of the 60 victims. We were
requested to identify by DNA typing eight victims for which no other
morphological data was available.

The dental pulp of the unidentified jaw fragments (stored for two months aﬁd‘ “
a half at 4°C) was sampled after selection of 53 teeth by radiographic

examination.
About 1 to 5 micrograms amounts of partially undegraded human DNA wer

obtained from 17 of these teeth. The amount ranged from 2 to 500 nanograms

for the remaining teeth.

Blood samples of the victims' relatives were collected.

The genetic investigations consisted of comparing the genotypes determined b
VNTRs analyses (pH30 and pLH1monolocus probes) and by PCR amplificatio
of the D1580 and THOL1 loci. ~
Until now, one victim has been formally identified by both profiling method
The other results are in progress and will be discussed.

F. METHODOLOGY
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LONG PCR: EXPANDING APPLICATIONS WITH A
NOVEL TECHNIQUE

Hiibscher U.
Department of Veterinary Biochemistry, University of Ziirich-Irchel,
Winterthurerstrasse 190, CH-8057 Ziirich, Switzerland

The PCR technique has been expanded recently to achieve long
products of up to 50000 bases. The key parameters are an optimal
combination of iwo heat-stable DNA polymerases: first, the
forward reaction of DNA polymerization (by a DNA polymerase
lacking a 3'->5' exonuclease) and second, the backward reaction
called the 3'->5' exonuclease (lacking a DNA polymerase). The
latter activity proofreads for the DNA polymerase thus minimizing
mistakes and allowing the DNA polymerase to synthesize long
products after corrections had been carried out. Further key
parameters for long PCR include integrity of the DNA isolated,
_optimized denaturation time and temperature for complete strand

_separation with minimal DNA damage, optimal temperature and
times for accurate primer annealing and complete strand
synthesis, primer design and concentration and finally reaction
conditions such as cosolvents, pH and concentration of ions.
Application possibilities will be given for forensic medicine as well
as for other disciplines in medicine and biology.




VNTR AND STR CHARACTERIZATION BY CAPILLARY
ELECTROPHORESIS

Christian C. OSTE' and Patrick MEREL?
'Beckman Instruments, Fullerton, CA 92634, U.S.A; ZCentre Régional de Transfusion
Sanguine, 33035 Bordeaux CEDEX, France.

The characterization of VNTR and STR size is rapidly becoming an
invaluable tool for the accurate typing of individuals’ genome. Typically,
after the initial PCR amplification, the resulting praducts are separated by
slab gel electrophoresis. Depending on the size of the repeat unit (i.e., VNTR
vs. STR), denaturing electrophoresis conditions may be required ta obtain an
adequate resolution level.

The present paper will demonstrate how automated capillary electrophoresis
can be successfully;applied to the issue of the accurate characterization of
repeated sequences. Examples will be presented dealing with the
identification of individuals based upon their genetic makeup for loci such as
THO1, TPOX, etc. In addition, by using various combinations of loci, it is
possible to expand the use of STR analysis to some clinical applicatiorns,
such as the detection of residual mixed chimerism, following bone marrow

transplantation.

The exquisite sensitivity provided by the capillary eiectrophoresis system in
fluorescence mode allows to detect as littie as 0.1 % of the recipient’s DNA
in the presence of 100 % of the donor’s DNA. This type of performance is
not currently easily attainable with traditional slab gel methodology; it is
possible that capillary electrophoresis combined with fluorescence detection
will become the method of choice for the unambiguous characterization of
mixed and/or contaminated DNA samples.

HETERODUPLEX ANALYSIS IS A RAPID METHOD FOR DETECTION OF

SUBALLELES CAUSED BY
STR SysmEs MIXED LENGTH AND SEQUENCE VARIABILITY IN

R. Szibor, 1. Plate, D. Krause

Institut fiir Rechtsmedizin, Otto-von-Guericke-Universitit Magdeburg, Germany

The allelic polymorphism of STR s
_ ystems under forensi ication i

:csll&l?ililgnﬁlused'by a variable number of simple motife ?Sﬁgplgggg\]/é:
STR sysie n}; Sngxgedegt? an% seqtnzllu;e g«l)lymorphisms are l;mown in sé;me

/ 8. oller et al. 2564 (Kaiser et al
Forsc alinion of ST Sy s gt e i
cxtablishment of sovrat oa / in alleles of equal length beside the

: _ pulation genetic data . Heterod
analysis (HDA) is a well-established teohnique in el soicx (HD)
mutation detection but only sporadic Jtrz;}:ﬁlggl;leatln e oo s for

I . but only ve been found i
literature on investigations in systems of forensic interrest i the

fg;;;l)?o%ii ;Y:t\gglgggtggzéscl:iefgSTR Systems we demonstrate that HDA is

. sequence variability (e.g. i

e e f v homoges e, n OO vl o
gth Irpose o , the constructi

artificial heterocygote genotypes is possible by band disgéciggg (}?o?lf PA

gels, reamplification, PCR prod ixi i
technique has been 1sed forpf P?e lsjgfdmlx1ng and thermic treatment. This

(DYS 19). y of the Y chromqsomal STR Y27H39

r : .
p élrl;xtgggt?gtree’t hl;ingfkicrllml'cetd examgles from routinely vWA testing, we can
: _ g into consideration HD shapes provid it
useful informations for paternity testing and forengé slt)éin Caeseal‘l)vg;(f(rease o

STR s

‘ e ,
> ytem analysis using native PAGE enables the employment of HD

servation whithout additional expenditure of work and material




IGHLY SENSITIVE
USE OF CDP-STAR IN A FAST AND H
CHEMILUMINESCENT DETECTION PROCEDURE FOR VNTR LOCI

WITH NEUTRAL OR CHARGED MEMBRANES.

S.Leary, J.Victor, |. Balazs
Lifecodyes Corp., 550 West Ave., Stamford Ct 06902, USA

The use of alkaline phosphatase labeled oligonuc!eotides (AP—prpt;\easS)
and chemiluminnescent substrates, for the analysis of VNTR I\OAC;I’ has
proven to be a simple and convenient format for DNhA typing. We ha
' -probes, the
developed a protocol for use wrthmAP probes, .
rc‘:(k)i\ci,vmilumingscent substrate CDP-Star (Trop;)x) ar:d gnffegir:r;%;t)eersisﬁfc .
i iluminescent substrate nas
nylon membranes. This chemi : S Ry
it hi i A typing of VNTR loci: 1 ighty
that makes it highly desirable for DN _ oy
iti [ [ tput very quickly. The objec
sensitive and reaches maximum light ou
i Id allow the detection
is study was to establish a protocol that wou
gff chBIsto SOyng of DNA, bound to neutral or charged nylon membranes,
in an exposure time of a few hours or less. .
“[;if?erentpamounts of alkaline phosphatase labeled probes, for t?ﬁi (130ch .
D1S7. D1S339, D2544, D4S163, D58110, DE_SS132, D7_S467, >2 :
D17S’26 and D17S79, were individually hybndlzec‘:l to vgrltonéso?rgoglo '
[ fi tocol consiste
aelll-digested human DNA. The final pro .
gtﬁ)Hminute r?ybridization at 55 °C, followed by fOl,l‘Jr 10 lTlT';lf g?;?fsehri?\ eat
' [ ith an alkali
same temperature. Finally, after a rinse wi ‘
tr?limbranes wpere dipped in the substrate and exposed to X-ray film for
s or less at room temperature. . -
?'hheo ‘;‘l;sults indicate that, based upon their sensitivity, the probei 7@;9
into four groups: D187, D15339, D2S44 >D§S132, D75467, D Al
>D48163, D5S110 >D10528, D17526. The first group detected abou
10 ng of bNA and the last had a sensitivity of about 50 ng. Tpe ]
protocol can be used with both types of nylon membrane. Althoug "
there was slightly higher background with the charged membrane,

had better sensitivity than the neutral membranes, especially with small

ize alleles. ‘ _
:éieated stripping and rehybridization showed only a small loss in

sensitivity that could be corrected by longer exposure times.

EVALUATION OF PRIMER EXTENSION PREAMPLIFICATION
(PEP) IN FORENSIC STUDIES

Y. ITOH and R. KOBAYASHI

Department of Forensic Medicine, Juntendo University School of
Medicine, Tokyo, JAPAN

One PCR experiment is conducted in an analysis of DNA from single
hair, because of isolating very small DNA. Primer extension
preamplification (PEP) is reported to be a method of whole genome
amplification in single cells. We have attempted to use a PEP method for
subsequent PCR analyses as much as possible. The purpose of this study
is to evaluate the PEP-PCR analysis in forensic studies.

Method: 1) PEP-PCR: Template DNA samples were first subjected to
PEP reaction, and then the small aliquots were further subjected to PCR
using VNTR, STR and sex determining primers. A method of PEP was
essentially used as reported by Zhang et al. (Proc Natl Acad Sci USA 89,
5847-5851,1992). 2) Sequencing; Taq DyeDeoxy Terminator Cycle
Sequencing Kit was used for determining nucleotide sequence .

Results; 1) Minimum detection levels were compared in PEP-PCR
and PCR alone. We could not detect the quantities under 5 ng in our PCR
alone. The quantities of DNA were calculated before PEP reaction. In
COL2A1 locus, 100pg of template DNA was detected by PEP-PCR
analysis. These amplified sizes were under 660 base long. Although
similar results were obtained in YNZ22 and MCT 118 loci, several
samples could not be amplified. In ACTBP2 locus, 10pg of template
DNA was detected by PEP-PCR. Similar data were also observed in
THO1, APOC2G, D9S52 and D19S49 loci and sex determining regions.
They were under 310 base long. The Effect of PEP for subsequent PCR
was closely related to the PCR primers. The STR and sex determining
primers were more effective than the VNTR primers. 2) Both products of
PEP-PCR and PCR alone showed identical mobility of the allelic state. In
our ACTBP2 bands, both of them have identical nucleotide sequences and
12 base deletion compared to data base (V00481).

Conclusion: 1) The PEP method was possible to offer more copied
template for subsequent locus-specific amplification by PCR. 2) The
nucleotide sequences in the products of PEP-PCR.and PCR alone are
demonstrated that PEP-PCR is an effective tool in forensic science
investigation.
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SEQUENTIAL MULTIPLEX AMPLIFICATION (SMA) UTILETY N
CASES WITH MINIMAL AMOUNTS OF DNA ‘ 1
M.Lorente', J.A.Lorente', J .C.Alvarez', B.Budowle’ anid E.Villanueva'.
1) University of Granada,Spain & 2) FBI Academy, Quantico, USA.

One of the main problems in forensic casework results from the
minimum amounts of biological materials (DNA) that can be extmcte(_i from
certain evidences. In these cases, PCR is the only approach, but even with this
technique the number of loci that can be studied is strongly limited by the
auantity of temgéateﬁave developed a method called Sequential Multiplex
Amplification (SMA) [Lorente et al, 1994] in wich 2 limited amoun;t of DNA
extracted from a sample can be reutilized for several single PCR amplifications.

The DNA is amplified for a particular target sequence; after
typing the locus the remaining PCR sample i§ washed using a Microcon-100
filtration device; the recovered DNA is amphtﬁefdgor g.npthfir locus, and the

rocess i until there is a high degree of discrimination.
prose repeﬁ:gng this method, at igeast 8 loci (5 included in the Pplymarker
kit, plus HUMTHO1, D1S80 and HLA-DQA1) have been amphﬁ_ted ﬁ_rom
minute casework samples where, otherwise, only 1 or 2_ sets qf amplifications
could have been attempted. Probabilities of discrimmation have been
significantly increased from 1 in 2.500 to 1 in 3.000.000, depending on the
ies in each case.

alete frequ(mc}l?i'snerre)‘fore, we propose this approach for those cases Wl'lelje only
a very few nanograms of DNA are available. With thi; procedure it 1S a.lso
possible to recover template DNA from PCR tubes that ylelded no amplification
product (e.g., DNA from evidentiary samples that rmght be degraded for a
given locus, but could be amplified for some other loci).
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EVALUATION OF HEREDITARY DISTANCE BY RESTRICTION
LANDMARK GENOMIC SCANNING (RLGS)
T.Sawaguchi, X.Wang, Y.Okazaki*, §.Nakamura, O.Ohue, Y.Hayashizaki*, A.Sawaguchi

Dept.of Legal Medicine, Tokyo Women's Medical college, Tokyo,Japan
*Tsukuba, Japan

"Genomic Scanning" is defined as a high-speed scan to simultaneously detect
signals from many loci throughout a genome by one process. Resiriction
Landmark Genomic Scanning (RLGS) was developed as the powerful type of
"Genomic Scanning". RLGS employs direct-end labelling of a genome digested
by a restriction enzyme and then subjected to high resolution two-dimensional
electrophoresis. In this report, we have used the RLGS method to calculate the
DNA polymorphic rates as a means of evaluating the intraspecies hereditary
distance of animals.

Two species were examined for the detection of polymorphisms: mice (B6,
D2, M.Spretus); hamsters(ACN, Bio, CBN, APGN, BN, GN, AN, CN). All
tissues came from the liver and genomic DNA extraction was performed. The
extracted DNA was treated following the 8 steps of the RLGS method, that is
(1) blocking, (2) landmark cleavage by Notl, (3) labelling, (4) fragmentation of
the labelled DNA with Pvull, (5) first fractionation by agarose gel
electrophoresis, (6) fragmentation of labelled DNA with Pstl, (7) second
fractionation by polyacrylamide gel and (8) autoradiography. The polymorphic
ratio between a domesticated laboratory strain and a wild strain is bigger than
that between purely domesticated laboratory strains. This result shows that the

polymorphic rates determined by the RLGS method seem to correlate to the
hereditary distance of the intersubspecies.
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AMP USING
DETECTION OF SINGLE BASES CHANGES IN PCR- IéI(F:II)ED DNA
DOUBLE STRAND CONFORMATIONAL POLYMORPHISMS (DSCP)

F. Barros, M.S. Rodriguez-Calvo, 1. Mufioz, C. Pestoni, M. V. Lareu and A. Carracedo

Institute of Legal Medicine, Faculty of Medicine, 15705 Santiago de Compostela, Galicia,
Spain.

DSCP (also lmown as heteroduplex analysis) is one of the moi;;ﬁ wg%gAused method
(together with SSCP) for detecting single base changes in PCR a;np ?f hetemduplexes and
Changes in a single base are distingusihed by means of the ana yts)ls tc: o
changes in more than two bases can be _dlstmgulshed in bot nome rgsdu on
heteroduplexes. PCR conditions can be designed mnot only to amplify ho ap X

heteroduplexes and single strand DNA at the same time, but also to focus the analysis on

i SSCP or DSCP. . _ _ o
(Iaixﬂ;?neral DSCP seems fo be advantegeous in typing DNA polymorphisms or mutations in

loci with few variants, but, because it is necessary to hzm? a simple pa@em of allr p;l?jiltl;le
combinations of the alleles, it is not as advenwgeqlsls in typénér Sym;n:h:q;}; gyagz ;:0 HLA.
icati £ DSCP in forensic genetics is il ustrate. ough the stu
gﬁisa%pllﬁiu%fA DQAL and DPB1), the analysis of hldden'vanatlon‘ mDE;IES (duc to
sequence structure or single base changes) and the analysis of mitochondrial .
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High accurate automated fragment analysis
M. Bielefeld, A. Rundgren, P. Castenius
Pharmacia Biotech AB, Uppsala, Sweden

Mapping as well as allel determination using STR markers is a fast
growing field - concerning the applications (linkage analysis,
forensics, prenatal diagnostics) and capacities in huge mapping
projects. The success of gaining fast highly accurate results is limited
by sample preparation, but even more by the electrophoresis and
evaluation. We want to introduce an integrated system for fragment
analysis securing high throughput as well as absolutely reliable and
secure data showing two examples- one paternity case and one
forensic investigation.

For the analysis we use common microsatellite markers. The PCR-
primers pair used always consists of one primer labelled with biotin,
the other with Cy5™. The use of these modified primers enables us to
capture a defined amount of the PCR product on streptavidin coated
AutolLoad™ combs (Pharmacia Biotech), preventing the loading of too
small or big amounts of sample . The defined position of the sample
on the solid support minimizes the risk of mixing the samples by
misloading. The combs also greatly facilitate the loading process.
They are simply inserted in the wells of an ALFexpress (Pharmacia
Biotech) gel. Then the labelled strand is released and electrophoresis
is performed.

Detection of the amplified fragments is recorded to a computer

system where an implemented pre-linkage software automatically
performs the genotyping.




EVALUATION OF HYBRlblSATION EQUIPMENT FOR USE WITH NON-
ISOTOPICALLY LABELLED PROBES

W P CHILDS, G RYSIECKI

CELLMARK DIAGNOSTICS, BLACKLANDS WAY, ABINGDON BUSINESS PARK,
ABINGDON, OXON, 0X14 1DY

Various systems are available for the hybridisation of membranes produced for DNA
fingerprinting and DNA profiling applications. In recent years non-isotopic probe
labelling systems have been widely adopted eg, NICE™ probes (Cellmark). One of
the advantages of these alkaline phosphatase labelled oligonucleotide probes is that
the hybridisation is very rapid, typically 20 minutes at 50°C compared with 16 hours
when using 32P labelled probes. However, such short incubation times may not allow
full temperature equilibration, which can result in incorrect stringencies, sometimes
leading to inconsistent quality. Strict temperature control and thorough agitation of
membranes are essential for high quality results. A wide variety of hybridisation
equipment is now available, and several systems were assessed for use with non-
isotopically labelled probes.

The following equipment was evaluated, Hybritube™ (Life Technologies), rotary
ovens {Stratagene), NICE™ chamber (Cellmark Diagnostics), sandwich boxes and
perspex hybridisation chambers (in either waterbaths or dry incubators). Standard
membranes (K562 genomic DNA) were hybridised to NICE™ probes using standard
procedures. B

Hybritube™ and rotary ovens: These systems are advantageous for small scale users
as reasonable quality results can be obtained using small volumes of probe.
However, significant problems are often encountered where membranes overlap {(due
to the small diameter of the tube). These problems include secondary bands, high
background, and poorly hybridising areas and are particularly prevalent with
hybritubes due to the lack of agitation. Artifacts can be reduced by increasing
agitation, solution volume and tube diameter.

Sandwich boxes and perspex hybridisation chambers: These systems produce
superior quality results when used in waterbaths. In dry incubators significant
problems can be encountered due to poor heat exchange and poor maintenance of
correct temperatures. The most precise temperature control was achieved using the
NICE™ chamber.

CDP-STAR™ AS A CHEMILUMINESCENT S |
UBSTRATE FOR
PHOSPHATASE LABELLED PROBES USE WITH ALKALINE

W P CHILDS, G RYSIECKI, P ELSMORE

CELLMARK DIAGNOSTICS, BLACKLANDS WA
: Y, ABINGD
ABINGDON, OXON OX14 1DY GDON BUSINESS PARK,

I\.lon-lso’.cop.ically labelled probes have been widely adopted for use in DNA
f!ngerprlntlng and DNA profiling eg, NICE™ probes {Cellmark). The short operational
time of the. procedure is one of the main advantages, typically the whole hybridisatio
procedure is complete within seven hours. Although these procedures z;re rapid "
exposure of the hybridised membranes to photographic film can be length (tp i,c i
3-4 hf)urs.). Traditionally Lumiphos® 530 (Lumigen Inc) has been used as }c/heyp -
chemiluminescent substrate. In order to reduce exposure times we compared th
performance of CDP-Star™ (Tropix Inc) with Lumiphos® 530. i °

Standard membranes (K662 genomic DNA) were hybridised by the standard NICE™
procedure using the probes MS31 (D7S21), MS43A (D12S11), G3 (D7S22) and
MSZO5 (D.1 6S309). Membranes were either rinsed in a diethanolamine buffer and
|ncupated in ‘CDP~S'tarT"'| for 5 minutes at room temperature or sprayed evenl ith
Lumiphos® 530. All membranes were exposed to X-ray film at 30°C y

Op CDP-Star™ treated membranes 200 ng of DNA could be detected after 30
minutes exposure and 50 ng of DNA after 1 hour exposure. Immediate exposure i
not reguwed as light emission continues for several days, although sensitiv?t ofre ®
detection decreases with time, eg, 500 ng of DNA was detected after a 30 r»rlwinute

‘ tle-xpo_s;ire,®3 days after CDP-Star™ application. On membranes treated with
- S:m;?n 0s® 530, 200 ng of DNA could be detected after a 3 hour exposure. CDP-
_ Star’™ can be re-used, although sensitivity of detection does decrease. 100 ng of .

DNA was detected after a 1 hour exposure using CDP-Star for the third time.

giuLflltrr:dings indicate that thef use of CDP-Star™ has advantages for those users with
g rogghput and for applications where speed is important. It allows overall
Process times to be reduced by several hours.




SIMPLE AND RAPID TYPING OF STRS ON AN AUTOMATED DNA SEQUENGCER

K. Decorte and J.-J. Cassiman

Center for Human Genetics, K.U.Leuven, Herestraat 49, 3000 Lauven, Belgium

Short Tandem Repeats (STRs) have become the key markers In forensic DNA

analysls. The higher sensitivity for small amounis of degraded DNA has also lead fo

an increased success rate in the analysis of bone and .hair ;haﬁ specimgns. Anal}lfsis f
of the PCR products can be accomplished in a non-radioactive manner gither by silver

staining or by electrophoresis of fluorescent PCR products on an automated DNA

encer. o .
fﬁguhave gvaluated the A.L.F. DNA sequencer {Pharmacia-Biotech) for separating 4

STR loci at high speed and with a high throughput. The STR loci D2181 1, HUMVWEF,

d HPRT were selected on the basis of non-overlapping allele siz
E;:ng::g;l‘sa;nd identical PCR conditions (D21811 angi HUMVWF;.HUMTHO‘i an
s was labelled with fluorescelg and ;Clhte |P()
s run on a denaturing ge! (8% Hydrolink, 7M Urea) with a weli-to-lase
S;:ii‘:\?:tés ;ﬁrg CI’L:L By the inclusion of two internal markers (123 and 375 bp), wesvgvgg
able 1o size the different alleles in 120 min. with a higl? accuracy (average %;h #
The short electrophoresis time also allowed for re-lo_admg of the same gel wi ot :
significant decrease in accuracy. This way, we obtained a throughput of at leas
:«azgasagc‘sr? Z?ucci!iy\'fvas done on 100 unrelated Caucasian individuals for the fox;lr lofc
Seven alleles were observed for HUMVWF, HUMTHO1 land HEHT, and 13 alle esh |
D21S11. For HUMTHO1, two alleles were observed \.Nl'lh a difference of 1 bp whic
could be differentiated on a gel with a well-to-laser qlstanc_e gf 19 cm. However, tv‘:
shorter gels with a well-to-laser distance of 10 cm differentiation between these
les was problematic. ,
%eeeesxpectépd heterozygosity for the four STR loci ranged between 55.7% gDZ;SLy
and 72.5% (HPRT). The genotype distributions for gll the four loci were in | art'
Weinberg equilibrium. The combined power of discrimlpation (Pp) for forensng identi
tasting was .999977 while the power of exclusion (PE) in paternity determinations Wi
0.9988.

A MODIFICATION TO THE "CHELEX" DNA EXTRACTION METHOD
FOR CASEWORK SAMPLES.

M.J.GREENHAILGH

Metropolitan Police Forensic Science Laboratory, London, England.

The use of Chelex resin in the extraction of DNA prior to PCR is a
well established method. It is simple, quick and relatively inexpensive.
However when dealing with forensic casework samples such as semen or saliva
staining the DNA obtained is often too impure for successful amplification. In
order to avoid time consuming organic extractions, an additional purification
step using a "Microcon microconcentrator" has been introduced for certain
categories of sample at this laboratory.

The membrane in the "Microcon" device enables the DNA to be
retained whilst the buffer and any contaminants pass through during
centrifugation. Following a wash with fresh buffer the DNA is eluted by
inverting the column into a clean tube and centrifuging briefly.

Full details of the method together with the results of casework trials
and validation will be presented. The conclusion will be drawn that this

additional step is a rapid way to increase the success rate of casework PCR
analysis.
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UENCER FOR
E APPLIED BIOSYSTEMS PRISM 377 AUTOMATED SEQ
VALIDATION OF TH FORENSIC ANALYSIS
i Y R.R'Eé t North, Birmingham
nsic Science Service, Priory House, Gooch Street Nortn, Bl ,
The Fore B5, 6QQ. UK.

ied Bi i jed out in an attempt
idati ied Biosystems Prism 377 Automated Sequencer was carne
-t‘-ohﬁwgggsa;"t)t?eotfhtrgeugmt for foreynsic STR ca;lsttaoworkdand Ta?( ;aglor?cﬂ r%%Am%t?ebsa-?ﬁi‘s gealm ;;:r?a?;;
are 4% acrylamide with 6M urea. A 36 cm well-fo-read run our 8 imprO\;ed S e B
i s a 24 cm well-to-read run on a 373A sequencer and g ' !
get:‘sli(taif/i?ys ifs.asstlightly improved. The sequencers and software have been validated fo; :Js:ul?g gggirr\%g
samples. The precision of the results obtained from the 377 are comparable to that of re i

from the 373A.
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DR2, DR3, DR4, DR11, DR12, DR13, DR14, DR7, DR8, DR9, DR10)

APPLICATION OF HLA-DR TYPING BY PCR-SSP TO
FORENSIC SAMPLES

M. Ota, Y. Katsuyama, Y. Hama, N. Harashima, C. Liu and
H. Fukushima

Department of Legal Medicine, Shinshu University, Matsumoto, Japan

HLA genes show very high polymorphisms. These genes are one of
useful human genetic markers in forensic purposes. To date one
commercial kit for HLA-DQA1 typing has been validated for forensic
investigations, and is being used routinely by many laboratories. The
HLA-DRB1 gene is more useful in forensic practice than the DQA1
gene because it has a greater number of alleles. In this study we
applied HLA-DR typing by PCR-SSP (sequence specific primers) to
forensic samples and discussed the applicability of this simple and
easy technique in forensic practice.

To define HLA-DR1 to DR10 by PCR-SSP, we designed 9 forward
primers and 9 reveres primers, which were created by a little
madification in previous publications (1, 2). For typing from extremely
small amounts of DNA, we applied the nested PCR method to increase
amplification sensitivity. Generic primers were generated from outside
sequences to the nested primers used for PCR-SSP.

The PCR-SSP method could type DR1 to DR10 specifically (DR1,
Furthermore this method could determine the suballelic types of DR2,
DR4 and DR8, which have relatively high gene frequencies in
Japanese (0.182, 0.228 and 0.133), when combined with the PCR-
RFLP method (2). We could determine DR types from at least a total of
10ng DNA. Moreover, when we used the nested PCR. it was possible
to determine the type using only 10pg of DNA. .This nested PCR

‘Mmethod made it possible to conduct typing using only 0.2ng of DNA
_extracted from hair (DR2,DR13). This system yielded a power of
discrimination value of 0.90 and a chance of exclusion value of 0.71.
This method may be a useful tool in forensic investigations.
References

:12) O. Oleraup and H, Zetterquist, Tissue Antigens, 1992:39:225-235,

) M. Ota et al., Tissue Antigens, 1992: 39:187-202.
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RAPID, NON-RADIOACTIVE DNA TYPING OF HLA-DRB AND -DPB
LOCI FROM SINGLE HAIRS :

Pelotti S, Mantovani V, Collina E, Bragliani M, Pappalardo G.

Institute of Legal Medicine, Bologna, ltaly

HLA genes exhibit a very high polymorphism level and provide a set of
markers suitable for individual forensic identification. DNA typing from
single hairs is possible with PCR techniques, also in shed hairs, where
there is an atrophic root. We present here two rapid non-radioactive
methods to simultaneously type HLA- DRB and -DPB loci on single shed
hairs.

After DNA extraction, the exon 2 of HLA-DRB1 gene is amplified by
consensus primers. The amplified DNA is subjected to a second round of
amplification by a set of 19 nested allele- or group- specific primer pairs
(PCR-SSP). The results are easly readible after agarose gel
electrophoresis.

For HLA-DPB typing, 30 cycles of PCR are followed by additional 30
cycles, the latter performed by biotinilated nested primer pair. The
amplified DNA is simultaneously hybridized to a set of 21 sequence-
specific probes, immobilized on a membrane strip (INNO-LiPA,
Innogenetics, Zwijndrecht, Belgium). Our results indicate that this

approach provides a rapid, non-radioactive, highly discriminating test that

may be of great utility in the field of human identification.

THE MVR-PCR APPROACH FOR THE THE
TYPIN
AND TECHNICAL PROBLEMS, G OF THE MS32 LOCUS: USEFULNESS

M.S. Rodriguez-Calvo, S. Bella o \
Carracedo s, F. Barros, I. Mufioz, C. Pestoni, M.V. Lareu and A.

Institute of Legal Medicine. Facul iCi i
i . ty of Medicine. 15705 Santiago de Compostela. Galicia.

M rx;;:ia;lelllixlt]ehvanant I;Ie\ﬁ:at hnilalfpmgl by PCR (MVR-PCR) is a new approach to study
ric uman which ana i i i
e eatelte yzes interspersion patterns of variant repeats within
MVR-PCR has been applied to the h i
/ : . ypervariable human minisatelli
3}1321}: c;;ftam;y two major classes of variant 29 bp repeat units des?gl;::tébﬁ S:fyxioacgfl 1t)tlyige)
er by a single base substituti i i isp ttorns
which difter tution, and show highly diverse dispersion patterns
In this study we describe our experi i
. xperiences in the anlysis of ¢ i
Zz?:;n;gonsi agarose electrophoresis and non-radioactiv: hybridaltliZnDz}sS i/;licus using
¢ detection of fluorescent alleles (automatic sequencer). The technical ;:oll)llilllrli




INTRODUCTION OF TWO NEW ELECTROPHORESIS GEL SYSTEMS FOR
SCREENING AND HIGH RESOLUTION IDENTIFICATION OF STRS UNDER
NATIVE CONDITIONS '

Schickle, HP and Westermeier, R

Kirchentellinsfurt, Germany.

Two new types of polyacrylamide gels have been developed for optimi-
zed separations of short tandem repeats (STR) under nondenaturing
conditions. They are polymerized on film support, measure 11 x 25 cm,
and can easily be silver stained. The gels are run on a standard hori-
zontal electrophoresis apparatus on a cooling plate. The alleles are
identified with the help of sequenced allelic ladders of the respective sy-
stems.

The “screening gel” can be loaded two times with 48 samples, still exhi-
biting a resolution of A 4 bp. The total running time for 96 samples is
3 hours.

The “high-resolution gel” has the same size, however it is run along the
long distance for 4 hours. In this gel a resolution of down to A 1 bpis
obtained, even a base-line separation between allel 9.3 and 10 of the
HumTHO1 allelic ladder.

Separations of the HumVWA, HumTHO1, HumFes, and the
HumD21S11system are shown on separation examples with both gel
fypes.

With these gels, high sample throughput, good reproducibility, and high
resolution for all of these STR systems can be achieved.

(SDEIGO—AP PROBES AND CHEMILUMINESCENCE :
NSIBILTITY FOR STAINS ANALYSIS .

A. Teyssier

Institut Universitai 3
. re de Médeci 5
Geneva ~ Switzerland - cine Legate

Th ibili i
e sensibility of the oligo-AP probes MS1 (Cellmark) and

YNH2 . .
H24 (Promega) is studied on stains with respect to white

'
’

and for volumes varying from 1 ul to 50 ul
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A S
DETECTION OF STR LOCI USING AUTOMATED DNA ANALYZER

Walsh. P.S. and Lazaruk, K.
Perkin Elmer, Foster City, CA, USA

The use of PCR to amplify Short Tandem Repeat (STR) loc'i is be?ng pms;i:d
by the forensic community as a method to analyze biological ev1.dence.1 he
AyBI PRISMTM 377 DNA Sequencer and ABI PRISM 3(1108%21116’(19 Air(l)i iyzre;
i d analyze amplfie oci.
can be used to automatically detect an e
i i i labeled with fluorescent dyes, run ugh a
co-arnplified with primers . . un throueh & &0
i i internal standard w
matrix. and automatically sized using an o ents
i : lution, and ease-of-use of both 1ns
instrument. The throughput, reso , ‘ ot
i ioating different STR loci. The results s
were compared by investigating . o e
h instruments to address the
tocols can be developed for bot ! . '
I1);‘:))0(;20&01(ies requiring either high throughput or 1ncrealsedfalué(r)rr}rfrtic0>rcli v:/:,l;l:
ieldi i ditionallv, a panel O
lding reproducible results. Ad' onallv, )

z,:l:nt;ﬁid tlzl)at provide a high discrimination power when coanalyzed in an
autornated format.
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AUTOMATION OF DNA SAMPLE PREPARATION FOR RFLP AND PCR USING THE

FTA DNA COLLECTION SYSTEM, ORAL SWABS, AND THE ROSYS LABORATORY
WORKSTATION :

P.E. Williams, S. Seim, L. Wiessner, P. Stover, H. Polesky, E. Heath, and L. Hammer.

Fitzco, Inc., 5600 Pioneer Creek Drive, Maple Plain, MN 55359

Current Protocols for the sample preparation of DNA for Restriction Fragment Length
Polymorphism(RFLP) and Polymerase Chain Reaction(PCR) require that the DNA be
removed from the Matrix that is in (whole blood, blood stains, and/or tissue) and purified
before the restriction or amplification of the DNA can be performed. The FTA™ DNA
collection system, used in conjunction with the Rosys laboratory workstation, allows the
direct and automated sample clean-up of DNA and the set-up of RFLP and PCR
procedures. Samples of FTA™ Blood Stain Cards and Oral Swabs were processed on
the Rosys workstation using traditional and experimental protocols prior to restriction or
amplification. Resuits demonstrate that the FTA™ DNA collection system, and oral
swabs, when used in conjunction with the Rosys Laboratory Workstation, provides the
capability to process hundreds of DNA samples/day in an automated format.
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STR TYPING WITHOUT DNA EXTRACTION USING AN INFRARED-
BASED NON-RADIOACTIVE AUTOMATED DNA SEQUENCER

R Roy. PhD. ", D.L. Steffens, Ph.D. %, B.O. Gartside >, G.Y. Jang, Ph.D. Zand J.A.
Brumbaugh, Ph.D.2 ' Nebraska State Patrol, Lincoln, NE 68502 USA, *LI-COR,
inc., Lincoln, NE 69504

The discovery