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Trace Analysis after sexual offenses

Sperm detection:

 Acidic Prostate Phosphatase
 PSA
 Microscopic findings (spermatozoa)



Perpetrator’s sperm 
mixed with victim’s 

epithelial cells

“Male Fraction” “Female Fraction”

differential lysis

Fig: J.M. Butler (2005) Forensic DNA Typing, 2nd Edition © 2005 Elsevier Academic Press

does not work for a vasectomized person does not work for non-sperm traces!!



saliva

traces of skin under fingernails

contact traces



Male / female mixtures with low amount of male DNA:

• Y-STRs



Attempted rape of an 18 year old girl
2010-05-23, Kaprun, Salzburg

• Victim was followed on way home (03h40)
• Punches in the face
• Pants and panties torn down, penetrated vaginally with fingers
• Victim struck the offender with high heels, the offender eventually fled



Suspect was found

Autosomal: no male DNA, Amelogenin XX

Y-chromosomal: exclusion!

Suspect

Victim

Trace 3 on jeans

Trace 4 on jeans

Suspect

Trace 3 on jeans
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Attempted rape of a 15 year old girl
2010-07-23, Zell am See, Salzburg

• Attack from behind on way home (05h45)
• Pants and panties torn down, penetrated vaginally with fingers
• Wrangling, victim escaped finally
• Perpetrator was dressed all the time
• Suspect was found – DNA matched (only autosomal, Y not analyzed)

autosomal:    DNA from Suspect on Shirt of victim
DNA from victim on Shirt of Suspect



Y-STRs match suspect 2!

Attempted rape of an 18 year old
girl
2010-05-23, Kaprun, Salzburg

Kaprun – Zell am See = approx. 9 km

Suspect 1

Suspect 2

Trace 3 on jeans

Trace 4 on jeans



Suspect denied, but when confronted with Y-STR 
match he confessed to both crimes!



Rape 2010-06-05, Linz, Upper Austria:

Y-STRs match suspect!

ACP, PSA negative, microscopic no spermatozoa!
Autosomal: no male DNA, Amelogenin XX

Suspect

Swab Introitus

Slide Introitus

Suspect

Victim

Swab Introitus

Slide Introitus



Rape 2010-08-24, Gallspach, Upper Austria:

Y-STRs exonerate suspect!

ACP, PSA negative, microscopic no spermatozoa!
Autosomal: no male DNA, Amelogenin XX

Suspect

Victim

Vaginal 
swab
Vaginal 
swab

Suspect

Vaginal 
swab
Vaginal 
swab



2010-14: 54 cases!

ACP, PSA negative, microscopic no spermatozoa!
Autosomal: no male DNA, Amelogenin XX

Y-STRs positiv

2010-14: 387 alleged sexual assaults,
246 cases were investigated

= 22%!!

+ 18 non-sexual cases (murder, robbery, …)







101 traces analyzed

5x Person 1 autosomal
5x Person 1 Y-chromosomal

3x Person 2 autosomal
10x Person 2 Y-chromosomal

2 Y-profiles could not be matched

further investigation by police → 5 offenders were involved!



In Austria a start was made in 2012 to include Y-STRs in
the National DNA Database, with the primary objective to
identify serial sexual offences.

Even the first search of only 40 Y-STR profiles resulted in
two trace/trace matches



Attempted rape 2012-06-13, Linz

• Victim (16a), on her way home in a park in broad daylight (14h25)
• Victim fought back vigorously, so the offender fled
• Contact traces from the victim's clothing 



Attempted rape 2012-06-13, Linz



Brutal rape 2012-08-03, Linz

• Victim (67a) going for a walk, same park, broad daylight (11h40) 
• Attack from behind
• Pants and panties torn down, penetrated vaginally



Brutal rape 2012-08-03, Linz







• # 3: attempted rape of a 13a girl

• Eye witness informed police

• Suspect was arrested

• Confessed to all three crimes



Rape 2012-05-05 in Schwarzach / Pongau

• Victim (21a), mentally handicapped, mental Health Institute in Schwarzach
• raped by a 54-year-old patient in the women's restroom of the hospital
• Suspect denies

vaginal swabs with sperm



Rape 2012-05-05 in Schwarzach / Pongau



Rape 2012-09-23 in St. Johann / Pongau

• Victim male, 19a, mentally handicapped
• claimed, he knows the offender as a schoolmate
• Suspect (19a) denies vigorously

Anal swabs with sperm



Rape 2012-09-23 in St. Johann / Pongau



Rape 2012-05-05 in Schwarzach / Pongau

Rape 2012-09-23 in St. Johann / Pongau

05.05.2012: suspect = Mehmet K., born 1957-10-01 

23.09.2012: suspect = Süleyman K., born 1993-07-09 

Mehmet K. = father of Süleyman K.



2014: start of Yfiler Plus validation

Sensitivity ≈ Yfiler

Hematin 20µM Yfiler + Yfiler Plus +
Hematin 200µM Yfiler -Yfiler Plus +
Humic Acid 10 ng/µl Yfiler + Yfiler Plus +
Humic Acid 100 ng/µl Yfiler -Yfiler Plus +

Male/Female mixtures: 1: 4.000 o.k.
Artifact in red at approx. 413bp



Calculation of gene diversity ‐ 425 unrelated males:

RM Y‐STRs: DYF387S1, DYS449, DYS518, DYS570, DYS576, DYS627
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Population study:

5 brother pairs, 3 were the same, 2 differed in RMYs:

Case when two perpetrators were identified as father and 
son – did not differ



Yfiler database match:

PPY23:

Yfiler Plus:

approx. 1 in 2.106 haplotypes

no match in 25.118
haplotypes





Our recommendation:

Whenever male/female mixtures can be
expected:

perform combined autosomal / Y-
chromosomal analysis
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they have the rights to do so.
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