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INTRODUCTION

DNAprofiling using oligonucleotide coupled with alkaline phosphatase single locus probes (MS71,

MS31, MS43a, MS8 and YNH24) has beenin use in casework at the forensic biology laboratory
of the National Institute of Toxicology since 1991.

Here, we present our DNAprofiling experience in cases of sexual assaults, body identifications

and paternity testing from fetal remains.

MATERIAL AND METHODS

Types of cases examined

DNAprofiling has been employed in over 200 cases. Of these, the mayority have been sexual
assaults, body identifications and paternity testing on fetal tissues (Table 1).

 

 

CASE TYPE NUMBER

sexual assaults 110

Bodyidentifications 28
Paternity testing on fetal tissues 15

 

Table 1. Case types examined at the INT of Madrid.

DNA profiling procedure

In summary, DNA was extracted by the standard phenol/chloroform protocol [1] with some

modifications depending on the sample (see below). DNA wasrestricted with Hinf |. Separation

of the DNA fragments was performed by agarose gel electrophoresis in TBE buffer according to
the EDNAP group protocol. Gels contained a control DNA size marker (Hind IIl/lambda), three
DNA control ladders (BRL) and two genomic controls (K562). Gels were depurinated, denatured

and Southern blotted onto nylon membranes. Membranes were hybridised sequentially with the
probes MS1, MS31, MS43a, MS8 (Cellmark Diagnostic) and YNH24 (Promega Corporation)
according to the Non-lsotopic Chemiluminiscent Enhancement protocol (Cellmark Diagnostic).
Autoradiography was carried out for 2-5 days. All autoradiographs were analysed using the

Bioimage equipment (Millipore) using the method Elder and Southern [2] for band size

calculation with reference to the control DNA ladder at three differing positions on the

autoradiographs.
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RESULTS

SEMEN STAINS

The analysis of seminal stains is the most commontype of case analyzed in our laboratory. In

these cases, the preferential extraction procedure for separating spermatic DNA from the DNA

of ephitelial cells is normally used [3]. The phenol/Chioroform extract was washed and

concentrated by ultrafiltration (Centricon-100 concetrator) instead of ethanol precipitation. This

procedure has two main advantages over ethanol precipitation:

-The DNAis always maintained in solution and the redisolution problems are abolished.

-The ultrafiltration method allows microsoluble removal which can be of importance to prepare
the DNA extract for PCR amplification.

Table 2 shows the range of exhibits examined in our laboratoty. As can be seen, the vaginal

samples and the knickers are the most common items submitted for DNA profiling.

 

 

EXHIBIT NUMBER SUCCESFUL RATE (%)

Vaginal swabs or washing 44 66
Knickers 30 77
Other clothing 39 54
Other semen remains 5 100
Anal swabs 4 0
Condoms 2 50

 

Table 2. Exhibit types examined at the INT of Madrid.

Sperm concentration on the exhibits was assesed microscopically. The relationship between

sperm concentration and successful rate is showsin Fig 1.
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Fig. 7. Relationship between sperm concentration and profiling sucess with single locus probes. Scale ranges from
"few" when there are very low numbersof visible espermatozoa on the wholeslide to "++++" when there are many
visible in every field of view. ( This clasification has been stablished according to the criteria used by the Metropolitan

Police Laboratory [4] ).

In cases where DNAprofile were obtained (73.4%), one or more suspects were excluded in 25%

and 75% gave a profile matching the suspect or suspects. However, in 26.6% cases where no

results were obtained for the RFLP technique ( due to insufficient or totally degraded DNA), the

PCR technology allowed to obtain a 47 % of success rate. Therefore, the sucessful rate with

both techniques was 86.2%.
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BODYIDENTIFICATIONS

Other important application of the single locus DNA profiling technique carried out in our

laboratory has been the identification of cadaveric remains (carbonized bodies, dismembered
corpses...) by comparision of the DNAprofile obtained from the evidence to the DNAprofile of

family members.

The following cases and samples has been analyzed:

 

 

CASE TYPE NUMBER SAMPLE ANALYZED SUCCESSFUL RATE

Carbonized bodies 12 Blood and muscle 75%

Dismembered corpses 4 Blood, muscle, skin, hair, 100 %
liver...

Other unidentified cadavers 12 Blood and muscle 100 %

 

We have obtained a DNAprofile in 23 cases and in 7 cases, the persons have beenidentified by

paternity testing. .

FETAL REMAINS

The analysis of fetal tissues in rape cases and deserted newborn in casesof ilegal abortions and

infanticides has been another application of the RFLP technology carried out in our laboratory.

The following table shows the type of sample and ssuccefulrate:

 

SAMPLE ANALYZED NUMBER SUCCESSFUL RATE

 

Fetal remains 12 83 %

Newboms 3 100 %
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