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Type of sample Amount of DNA

Liquid blood 20,000-40,000 ng/mL
stain 250-500 ng/cm?

Liquid semen 150,000-300,000 ng/mL

Postcoital vaginal swab 10-3,000 ng/swab
Hair (with root)

Plucked 1-750 ngroot

Shed 0-1 mngToot
Liquid saliva 1,000-10,000 ng/mL

Oral swab 100-1500 ng/swab
Urine 1-20 ng/mL
Bone 3-10 ng/mg
Tissue 50-500 ng/mg
*Quantity of DNA recovered from evidentiary samples is significantly
affected by environmental factors.




PCR

An in vitro reproduction of in vivo DNA replication

Ingredients

v template DNA: original DNA isolated from the
stain (optimal amount 0.3-0.5 ng)

v’ at least one pair of PCR primers: short synthetic
stretches of DNA that hybridize (“anneal”) to
template DNA, each on one side of the target STR
region

v' Tag DNA polymerase: a thermostable enzyme
isolated from bacteria living in hot springs which
can tolerate the high temperatures involved in
RCR

v" a saline buffer (TRIS-HCI pH 8.3) including:

«a mix of the 4 deoxynucleotide triphosphates
(dNTPs), which are incorporated in the nascent
DNA strand during replication

« a critical concentration of magnesium chloride
(MgCl,), which is necessary for optimal primer-
template annealing and Taq polymerase
functioning

18-30 bps

Tm 55-72°C

ATm between F and
R primer < 5°C

% GC 40-60%

No haipins

No primer dimers

No long runs of the
same base
http://primer3.ut.ee/
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DNA double helix
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Final extension
(to reduce non-
template addition
artifacts)
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DNA can be
kept
refrigerated
in the
thermalcycler
for several
ours

Extension: Tag polymerase adds dNTPs
complementary to template DNA strand
starting from 3’ of primer
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Single capillary system
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Deletion caused by forward slippage
2 3
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High copy number Low copy number
>20 copies per allele 6 copies per allele

Copies of Copies of

allele1  allele 2 True amount

What might be sampled
by the PCR reaction...

What is
sampledis

consistent
with thetrue @@

amount @&
presentinthe @@
sample &6
o6

586

Resulting
electropherogram

Complete (and corect) genotype Allele imbalance Allele dropout
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Marker size range

PowerPlex ESI 17 System

AmpFLSTR NGM SElect PCR Ampification Kit

Size (bp)

vWA

155 bp

Promega STR Kit

Polymorphism outside of
forward PP16 primer 33 ¢

—
T—tA
ABIl STR Kit

Polymorphism impacts 2" base
from the 3’end of ProPlus primer 184 bp
—_——— 50 bp

-
Mbp = — ==
i D

In 2 out of 1,483 individuals tested = 0.067%
WalshPS J. Forensic Sci. 1998

11 bp

Profiler Plus™
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Non-STR forensic DNA polymorphisms

v SNPs
 interindividual difference does not consist in variable number of repertitions, but in

the substitution of single bases in the DNA sequence

' ACTGTTGTATTGAA
Subject 1 TGATGGCATAACTT
) ACTGTTGTATTGAA
Subject 2 TGATGGC@ACTT

« analysis of SNPs through capillary electrophoresis is possible via Single Base
Extension (SBE) technique consisting of:

a) multiplex PCR with unlabelled primers of SNP regions
b) sequencing with primers whose 3’-end anneals to the base directly preceeding the

SNP position (which can be differentiated through modifying tails of different
lenght) and terminator ddNTP labelled with base-specific flourescent dyes
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No 3’ OH group means
5" End of Strand nothing can ‘attack’

- : . the electrons of an
LOC' 1 LOCI 2 LOCI 3 incoming Nucleotide

G>A T C d and chain elongation

Capillary
Electrophoresis
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A symithesis in presence of
chain-terminating dideosxynucleotides

=
27, 3 Dideoxy nucheotide
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