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WHAT 1S FORENSIC S
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~ « FEorensic science is a mult|d|SC|pI|nary

_ examining crime scenes and gathering
## used in prosecution of offenders in a
Forensic science techniques are also U
compliance with international agreemgimits
weapons of mass destruction. |

I  + The main areas used In forensic I BT hiology,
chemistry, and medicine, |n i | yS|cs
computer science, gegls Iogy Forensic
scientists examirSSlslSIaISINSEs 5 (Including blood
or drug sample xploswes ,,,,,,,, OXINS),
tissue traces (l glns (
tidemarks) leftis
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DNA is the l%/ain method of identifying peopis
crashes.or fires are often , N
DNA ean be isolated and a person can be wn.\;::f :
|deﬁ,t|f|ed If a sample of their DNA or thel 1y TR

o

DNA is taken for comparison. Such megi
used in the identification of the remains Sl
victims, the World Trade Center terroy tta§
and the 2002 Bali bombing victims. L B
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http://www.answers.com/topic/unrecognizable
http://www.answers.com/topic/saliva
http://www.answers.com/topic/cigarette
http://www.answers.com/topic/chewing-gum

1980 - Ray White describes figst .

Brle%/Hlstory of Forensias
| Typing

polymorphic RFLP marker

1985 - Alec Jeffreys discoverggh
VNTR probes

1985 - first paper on PCR g%
1988 - FBI starts DNA o
1991 - flrst ] *
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The figure to the right shows the transmission of chromosomes
(and therefore genes) from parents to children.
In this figure, three pairs of chromosomes are shown:
pair #1 (green);
pair #2 (yellow);
pair #3 - sex chromosomes (pink and blue).
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Miéchondrial DNA (mtD®

gy

- j’ék’e nuclear DNA, which is passed from
er to the offsprlng mitochondrial DNA
Fmaternally inherited.

At fertilization, the mtDNA, contained in the t§8
spermatozoa, is never allowed to enter the Qs
MtDNA information from the offspring's ge

/4

Mitochondrial DNA is useful for forensic JSgse Fluse of two
properties. First, part of the mitochond s Pl nighly
polymorphic, maklng It useful for hugie. i@cttion. The two most
variable regions known as HV stially amplified and
sequenced to comparceds gﬂ" the evidence and
reference samples [ IR oL Acompnses less than

1% of the total DTS 0 c e SEeXISt in high an
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Ml"f)chondnal DNA (mtD

B aJse MtDNA is present in high co ”
efy useful when analyzing degraded [SSi
samples that lack nuclear DNA. One &
which is a common item of evidence, &k
there is little or no root present to test/

The examination of mtDNA in evid ://: | bone
and teeth, which may contain deASEESERIgg#=. can
produce a satisfactory proﬂle o / ithe high copy
number of mitochondiass ', itobchondrial DNA
testing was perfos R a0 N-profile cases
such as the Bog € »_»ﬂ‘; en@venmur:ders
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Wh¥STR chosen for h
»" Identification? /N

For.auman identification purposes, it is important Al e N
thatexhibit the highest possible variation in ordg
befiveen samples.

The smaller size of STR alleles make STR mark
for use in forensic applications, in which degradges
PCR amplification of degraded DNA samples g§
accomplished with smaller target product size/d

Because of their smaller size, STR alleles& pEeparated from
other chromosomal locations more easi " flosely linked loci
are not chosen. Closely linked locLgezs g predlctable pattern

of random distribution in theds UEESETS ta tistical analysis

difficult.

Because of these c / \ gner power of A&
discrimination are Gj ‘ gerrres |on*hﬁ SiC casggon
a regular basis. It is8 petratot, mtssmg--wg/ \§—H
persons, and other ‘ N=<N_H...........o>' 4
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Y-STR

Y- STE?are Short Tandem Repeats (STRs, ref
th e-specific Y Chromosome. The codingok
ofrihe short arm of the Y Chromosome, are Vg
@étermination, spermatogenesis and other ma
The Y-STRs are polymorphic among unrelate
Inherited through the paternal line with little c
generations.

Y-STRs have been used by forensic laboratf y c sexual
assault evidence. In a sexual assault case / | as
vaginal swabs will contain both female e y Differential
extraction is often used to separate the ent from the
female component. More often, howy el and female
components cannot be sepa SWC U4 A\sfa result, the

female component coy SIIEEETY C nin the male

component after seg 14 DNA sample”
undergoes the PCHSS s1ume](e] 8 female DNA . ¢ «
component is amj i i@l S 0N e {IMES ask\{ male
which makes ang Sl w " e
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ﬁ Y-STR
’7
Ing does not occur when Y-STRS
ce there is no Y-STR in the femalel ‘
contribution of Y-STR can only come 1
assailant(s) in a sexual assault case.

component will be easily detected, sings N W SEr Of
DNA will be amplified. The Y-STR % N SEEET |y
helpful when there are more than on/gEsas L e

mixed pattern in the evidence can % 1@ § PPy those
males responsible for the assaull Sy

Y-STR is also used foraaiiSRRIIeeer (it cases where
mixed samples g sl Slence. Sometimes,
) @itect if there Is &

regular STR wig

very small qua/giiigests'® o DN e miri mpli
Performing Y& \\:’-w. w Qiden Mtrmagg}

who have co ~. he o - %
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Tﬁe YV-STR (paternal ancestry) DNA test cal
relationship to long-lost relatives and pate al al

IS also often used to progie
evidence. They would need to ask a biolog
such as a father, brother, paternal uncle, o
grandfather to contribute a sample for co
her potential paternal relative or ancesto

The Is based on UAaas
chromosome is passed from father S O
through many generations. The_ LS |

typical inheritance patterp oy

1€l /ely unchanged
RO the right shows a
@some. Because the

Y chromosome folloy SRR Er -tOfS 0N pattern much
like surnames in V. | BFn as also been 4
referredtoas a"§ ¢ . . o w
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http://www.dnacenter.com/dna-testing.html
http://www.dnacenter.com/dna-testing/sample-collection.html
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« This analysis is based on the fact that @Eer3g
. possesses two DNA copies originatinggirai
(maternal copy) and the father (paterng): ; s
the mother, the alleged father and thggdhilll EMalyzed
to evaluate paternity. The DNA cop Eoht / e by the
biological father should be prese /” 2 B0 ed father
with the Probability of Paternity sSseliCase 1). If the
child possesses DNA thaisiCiieEtiaiflate from the
mother or the allgiieraEaaeren theglleged father
cannot be the bl negehild (Case 2).
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The two possibilities are diagrammed briefly below:

CASE 1: Exclusion of Paternity

IAEENENRRERERENE
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CASE 2: Possibility of Paternity
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. Y-STR’LKPaternaI Ancestry D

.+ inaY-STR DNA test, specific locati . N

chromosome are examined to genere
profile for each male tested. Mal@sH¥l
related through their fathers will $H
same or similar Y-STR profiles, &
are not related will likely have diff
profiles.

An example, if a male chil S / s'alleged
uncle (alleged fatheLasilEEEer) arc tested,
their Y-STR pr s 'If they do not
then the alle g/ 13491!; d?ot ............ ’

C

considered @ e ‘*"-i: Ilgg \ H
father is pro Ya) |ca faftﬁeg
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