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Introduction S Genotyping workflow

Forensic science is a specialization that aims to help judges and juries solve legal issues, not only In ﬂ

criminal law but also in civil cases. The field is very diverse, crossing the boundaries between lots of
disciplines. Humanitarian work
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To'o;btain a reference DNA profile3

Criminal offense _ Undoubted (reference] Comparison of genetic profile with:
sample analysis < o ——— > = Other samples

: * Population databases
DNA analysis has evolved to become an indispensable and routinely part of modern forensic framework, -
because as all living things contain DNA, and all DNA exhibits variability both among and within species,
any biological material associated with a legal case carries in it information about its source.”

Dubious (forensic]

Population genetics
Probabilistic calculations

Recovery Extraction Quantification Normalization Amplification |dentification

!Extr*emel_y sensitive PCR—pased techniques are used tp ar_walyse the samplgs, Ig pr*der* to provide unbiased S| Real Time PCR Multiplex PCR + Capillary electrophoresis iy’
iInformation. The most widely used form of DNA testing involve the genetic variants called short tandem and verifying | UK NVAE
repeats, and there are a large variety of robust commercial kits available for its amplification.? But we test STR allele detection —.._ FECDDISp]

must also consider that genetic profiles also have interpretation challenges, either to problems inherent v
to the samples or the procedures. Determination of genetic profile

Molecular markers: polymorphisms
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. Marker Source of Advantages Disadvantages Commercially available STR kits
| Figure 1 |Sources of human genetic variation used in forensic analysis’ types variation »
!
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~ (100s per cell) ' EET CODIE o gg DYS389L] STRs Mutation Male- Relatively low
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s |_‘l_ - L ’// st | SNPs, Mutation High copy Heteroplasmy; The newest ones>®
< _ (341 bp) \\\ ./ (268 bp) usually only numbper, ow discrimination The 24-locus multiplex system allows co-amplification and fluorescent
N INn control therefore power; sharing detection of 23 STR loci and Amelogenin in less than 2 hours, enabling up
| RS region good survival within matriline; to 9 orders of magnitude more discrimination power than previous
| il § in old/damaged possible population generation kits. They include the STR loci in CODIS and the ESS, as well as
T ) samples structure problems five additional loci commonly used in commercial kits.
Blood stain A N The difference between the kits PowerPlex Fusion and GlobalFiler is that
| R GlobalFiler utilize a new 6-Dye Matrix Standard, allowing the expansion of
| 0 "~ Y \ available space and the incorporation of additional markers. But in order
N

Y. to make possible the analysis, sequencers should be changed in labs.
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4 AN - N Too much DNA Too little DNA
DNA quantification is Generally 0.5 - 2.0 ng of .
f ) : ST S : Important prior to multiplex — template DNA is optimal — HLRCASIREERS gE-terozygote peak imbaiance
Problems caused by the sample > Mixtures, inhibitions, contaminations, degradations B _ - Split peaks [+/-A) - Allele drop-out
N ) amplification for STR kits : .
~ ~ - Locus-to-locus imbalance - Locus-to-locus imbalance
b Artifacts from PCR amplification
. - / DYE BLOB
‘ D25441 D351358 D1S1656 D125391 SE33 False peaks thought to arise when some
coloured dye becomes detached from the
v 30 160 240 320 DNA and gets picked up by the detector.
| | | | | | | | They are usually wider than real peaks and
| are typically only seen in one colour.
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Figure 2 | Comparison of electropherograms illustrating autosomal STR profiles with abnormalities
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