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A broken shotgun forestock was 
collected at a homicide scene in 1988. 

The object was repeatedly scrutinized by 
experts in different fields in the following 
years, until DNA analysis was ordered in 
2013

The genetic profile of a suspect and 
those of eight experts that had come in 
contact with the object were made 
available for comparison. Because of 
privacy requirements, the genetic profiles 
of these experts must remain secret and 
will not be published in any form.

glue residue
Mauro Rostagno 
was an Italian 
sociologist and 
journalist. He 
was actively 
denouncing 
mafia’s affairs 
when he was 
assassinated

Background
Single-point swabbing methodology was used to probe the entire 
surface of the object; in total, 40 spots were sampled. 

Genotyping was performed by an ABI PRISM 3500 Genetic 
Analyzer with the software Gene Mapper IDX v1.3 using the 
PowerPlex® ESX-17 kit.
The 24 spots with higher signals were analyzed by the 
AmpFLSTR NGM SElect™ Kit, and 14 were analyzed in triplicate. 
In the end, 78 independent amplifications/detections of 16 
autosomal STR markers were obtained.

Methods

Probability of allele 
detection was strongly 
negatively correlated 
with amplicon length.
The two kits 
complemented each 
other for some loci.
The SE33 locus, with 
the lowest number of 
spots with at least one 
allele identified, was 
discarded in data 
analysis.

Effect of DNA degradation

Most sample profiles were complex 
mixtures; however, a single major 
contributor was inferred in two spots; 
one of the two (named E1) remained 
unknown, the other (A18) turned out to 
be first- or second-degree relative of 
the suspect with probability > 99%. 

A-18

A suspect’s relative as a major contributor to a sample

Analysis of allele sharing 
between each of the 
eleven available single-
person profiles (the eight 
experts, E1, A18, and the 
suspect) and all the 40 
sample profiles (analytical 
threshold = 50 RFU) 
showed that four persons, 
namely, two experts, A18, 
and the suspect, ranked 
highest.
The mean number of 
alleles shared by ten 
random subjects from 
the general population 
was 490.4 ± 37.8, whereas 
the observed number of 
alleles shared by the 
suspect was 633, or 3.8 
standard deviations larger 
than population mean 
(P<0.01).

Allele sharing between subjects and samples

Total number of shared alleles at 15 loci for 
11 individual profiles and the 40 samples, in 
suspect (MV) decreasing order. Red, yellow 
and pale yellow: highest number of shared 
alleles for each sample. 

Suspect’s profile was fully compatible with sample L1 (composite 
method), and the likelihood ratio computed by the Forensim package for 
four different scenarios was 105 to 5 x 105

For sample G1, suspect’s profile showed two dropouts (composite 
method), and the LR for the same four scenarios was 4 x 102 to 4 x 103

LR-1: 
H(p): MV + 3NN
H(d): 4NN
P(d)= 0.01, P(c)= 0.05

LR-3: 
H(p): MV+A18+S2+S8+1NN
H(d): A18+S2+S8+2NN 
P(d)= 0.01, P(c)= 0.05

LR-2: 
H(p): MV + 4NN
H(d): 5NN
P(d)= 0.01, P(c)= 0.05

LR-4:
H(p): MV+A18+S2+S8+2NN
H(d): A18+S2+S8+3NN 
P(d)= 0.01, P(c)= 0.05

LR-1: 
H(p): MV + 3NN
H(d): 4NN
P(d)= 0.1, P(c)= 0.05

LR-3: 
H(p): MV+A18+S2+S8+1NN
H(d): A18+S2+S8+2NN 
P(d)= 0.1, P(c)= 0.05

LR-2: 
H(p): MV + 4NN
H(d): 5NN
P(d)= 0.1, P(c)= 0.05

LR-4:
H(p): MV+A18+S2+S8+2NN
H(d): A18+S2+S8+3NN 
P(d)= 0.1, P(c)= 0.05

L1 G1

Mixture LR calculation by Forensim (50 RFU)

The report to the jury asserted that the data provided very strong support 
to the hypothesis that suspect’s DNA was present on the object.

Report to the jury

Applied Biosystems® 3500 Genetic Analyzer and Gene Mapper® IDX v1.3 software and AmpFLSTR® NGM SElect™ Kits are For Forensic or Paternity Use Only.
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