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DNA isolation and quantitation
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Transfer of stain to test tube

Stain can be cut (0.5-1 cm diameter)
and directly transferred to test tube.
The same applies to hair evidence,
that can be cut into pieces and directly
transferred to test tube

ltem surface can be swabbed and
swab tip (or tips, in double swabbing)
transferred to test tube

Tip of collection swab transferred to
test tube (sexual assault intimate
samples)

Cellular material on large surfaces not
easily swabbed (e.g. certain types of
fabric) can be collected, concentrated
and transferred to test tube by means
of scotch tape
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Several PCR inhibitors can be co-extracted with DNA from forensic samples:

v' Intrinsic

« Excess of heme an its oxidation products (hematin)

« Excess melanin in hair

« Calcium and collagen in skeletal samples

» Bile salts and complex polysaccharides in fecal samples

v’ EXxtrinsic
 Humic acids (dark colored compounds found in soils that may be encountered in
samples that have been buried, particularly in skeletal remains)
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* Indigo dye (denim in fabrics)
« Tannic acid in leather

Strategies to overcome inhibition:

» Dilute sample

» Further purification

« Use of amplification facilitators (BSA to bind inhibitors, extra / alternative polymerase)
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'DNA bungle’ haunts German police

 Police in Germany have
admitted that a woman they
have been hunting for more

| than 15 years never in fact
existed.

Dubbed the "phantom of
Heilbronn", the woman was
described by police as the
country's most dangerous woman.

Investigators had connected her  This 2007 murder was believed to be

: the work of the phantom killer
to six murders and an unsolved

death based on DNA& traces found at the scene.

Police now acknowledge swabs used to collect DNA samples were
contaminated by an innocent woman working in a factory in Bavaria.
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Commercial forensic gPCR systems include

« Probes labelled with different fluorescent dyes to separately detect total DNA (probe
targeting autosomal DNA) and male DNA (probe targeting Y chromosome)

« an Internal PCR control (IPC) to detect inhibition. The IPC is the combination of an
artificial DNA sequence (not found in human genome) and probes labelled with a
fluorescent dye different from those used for total/male DNA. IPC is premixed to RT-
PCR reagents. If the IPC Ct value of a DNA sample is several cycles higher than
that of DNA standards with similar total DNA amounts, inhibition may have occurred

« A combination of small amplicon and large amplicon probes targeting autosomal
DNA, each labelled with a different fluorescent dye. Comparison of small vs large
amplicon Ct provides indications regarding DNA degradation in the sample



