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Evidence: plays a cnuctah rolel iniCivilh&! &
Criminah Casess

~ 1. Evidence is divided into
1. Direct - Eyewitness statements / Confessions
2. Circumstantial - Requires indirect judgment or
Inference about what happened. Eg. Presence of
Hair, Fingerprint at the sceneof crime

2. Circumstantial evidence - Important in civil and
criminal caseswhich lacks Direct Evidence.
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FORENSIC SUHWNH

A FORENSIC comes from the Latin word forensis, meaning
cgliapencourty

A FORENSIC SCIENCE - USE OF SCIENCE &
. TECHNOLOGY FOR LEGAL PURPOSEI.e Application of
various Basic Sciences to provide scientific evidences to
court of law

LACARDRSPHISCIPLR ONEGCHANGEE ¢

1. ¢ Wh e n @woeabjects come into contact, they always leave a
trace on the other.y

2. Every criminal can be connected to the crime by contact traces
carried from or left at the crime scene

3. Forensic science plays a vital role by providing scientifically
based information through the analysis of CIRCUMSTANTIAL
EVIDENCE.

L

e
S
'”L_‘) .
v
-
QU
L
=
Q
=
:
=)
&
=
=
=

The contents of this presentation are copyrighted is exclusively created for National Judicial Academy by Square Forensic Adisors Pvt. Ltd.
Any reproduction, dissemination, distribution or copying of this presentation is strictly prohibited



SQUARE
FORENSIC

ADVISORS

Formerly known as Square Advisors

Physical Biological

Non-biological types of

" FORENSIC EVIDENCE

Biological evidences

evidence like forms of iInclude blood, semen,
fibers, paint chips, saliva, faecal material,
5 explosives urine, hair and bone.
Z’ AQuest-iongd Document A Fingerprint Analysis
o Examination A Forensic Odontology
é g AForensic Chemistry A Forensic Toxicology
L A Forensic Ballistics A Eorensic
= A Forensics Psychology Anthropology
>3 A Digital or Computer A Forensic Pathology
= forensics A Forensic DNA
§ o e feproducton, dissemmation, disioion or copying of (s presentation s Sticty pronpited o
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CHARACTERISTICS OF DNA

DNA is: mainly obtwoevbypes-Nuclear-DNAT&A &
Mitoehondrial DNAJA Cell

Mitochondria

Nucleus Chromosome
Mitochondrial DNA

reforensiecom

Nuclear DNA is inherited Mitochondrial DNA is inherited
=B from parents (half from from the mother
DD: mother, half from father) All individuals same maternal
A lineage will be
= indistinguishable by mMDNA
= analysis.
’2 The contents of this presentation are copyrighted is exclusively created for National Judicial Academy by Square Forensic Adisors Pvt. Ltd.
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7 4 Mitochondria of the
()} sperm never reach the
- inside of the egg, all

the mitochondria in
the embryo come from
the egg.

Mitochondrial DNA in
a child is identical to

The mitochoridria of a sperm When sperm fertilizes an that of the mother.
are found in the tail and egg, the DNA-containing
midsection head of the sperm fuses with
the egg, but the tail and . :

. : In forensic

midsection are left on the . o
: Investigations

outside of the e

The contents of this presentation are copyrighted is exclusively created for Na%on-al Judicial Academy by Square Forensic Adisors Pvt. Ltd.
Any reproduction, dissemination, distribution or copying of this presentation is strictly prohibited

Used for proving
maternal relationships

www.squareforensi¢zeom



SQUARE
FORENSIC

ADVISORS

Formerly known as Square Advisors

DNA

A DNA (Deoxyribonucleic acid) main constituent of the
chromosomes of all organisms and is found in the form of a
double helix within the nucleus of cell and gives an individual a

_ PERSONAL GENETIC BLUE PRINT.

| A These chromosomes controls visible characteristics including
such as eye, hair, and skin color and also invisible characteristics
like blood groups and inherited diseases

A Inani ndi v ibddy, thé OMA is the same
~In all cells.

) A The chances of two people having exactly
the same DNA profile is 30,000 million to 1
(except for identical twins).

A DNA is highly precise and scientific in nature
and is a part of admissible expert evidence

The contents of this presentation are copyrighted is exclusively created for National Judicial Acac
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A Mitochondrial

- - DNA is found in
(nypervariase region 1) nypervarisbleregon 2y FINQG  like  structure has two major
N, v parts 1. Coding region 2. Control
" Control region region _
A The control region there are 2
" 010 Gy with a Lot of variability )\) regions where variations are found
\\ mtDNA ) in humans.

e
.

\\\ 16,569 bases // A These regions are called
~—— Hypervariable Region 1(HV1) &
Hypervariable Region 2 (HV 2)

A In mtDNA 3 regions namely: HVR1, HVR2 and Coding Regions are
tested ; more regions tested gives more stringent comparison

A mtDNA Mismatch - not full siblings but canstill have the samefather.

A mtDNA match - strong possibility - related through the maternal line
and they could be siblings but can have a different father.
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Seminal stains

Blood stains

Loose/ Plucked Pubic hair
Loose/ Plucked scalp hair

Saliva from bite marks

Teeth

Bone

Nail scrapings

Trace material from genital areas

Anywhere nucleated cells are, we
might find DNA.

by : v o
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CRIME SCENE

Examples of sources from real cases:
ASaliva on the stamp of a

N

| A Skin cells shed on a ligature of a strangled victim

A Perspiration on a baseball cap discarded by a rapist
was compared with the DNA in the saliva swabbed
from a bite mark on a different rape victim

) A DNA analysis of a single hair (without the root) found

deep i n a victimds throat
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A The biological material should be collected for use as
evidence as soon as possible due to environmental
conditions

" A In sexual assault cases,it is important to obtain evidence
' samples from the victim preferably within 12-24 hours and
max within 72 hours

‘ A With appropriate storage, DNA evidence collected properly
can be analysed after the passageof any amount of time.

A The DNA profiles acquired from the samples collected from
the v i c t bodydrscrime sceneis compared with

a. Reference Sample i.e the DNA profile of the victim
itself to elimination

b. Su s p eSamptfisethe DNA profile of the suspect

www.squarefort

The contents of this presentation are copyrighted is exclusively created for National Judicial Academy by Square Forensic Adisors Pvt. Ltd.
Any reproduction, dissemination, distribution or copying of this presentation is strictly prohibited



SQUARE
FORENSIC
PACKAGING OF EVIDENCE 7 oo sacrossvir

A Wearing disposable latex gloves while handling the evidence is
required.

- A Clothing from victim and suspect must be collected.
A The biological evidence should not be packed in plastic or

1

8 airtight containers as moisture could contribute to the growth

& of DNA-destroying bacteria and fungi.

Z A Enemies of evidence: sunlight, high temperatures, bacteria,
Q. moisture

8 A Eacharticle should be dried and packagedseparately in a paper
bagor in awell-ventilated box.

A All biological evidence (blood samples) should be refrigerated
or stored in a cool location

A Standard/reference DNA specimens - such as blood or the
buccal swab (swabbing the mouth and cheek).
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| STAGES OFIDNA PROAILING
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5 | S Extracted DNA -
= sainple Enzymes ct DNA fragments are Bands are Stained to
O the DNA sepa(ated (by size) make them more v&@e
QCT) in the gel hence ingerprint
P STAGE 1 STAGE 2 STAGE 3 STAGE 4
g Cells are broken DNA is cut into DNA Fragments Radioactive
@) down to release fragments using are separated material is added
A DNA. restriction enzymes  on the basis of to produce a
= size using fluorescent
g Electric Current image
’2 The contents of this presentation are copyrighted is exclusively created for National Judicial Academy by Square Forensic Adisors Pvt. Ltd.
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A photographic copy of the DNA bands is obtained.
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PATERNITY TEST

Viother € lmlad Wile e “other hilf Wlezed

Father
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Result: Paternity Established Result: Paternity
Mot Established
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V Victim

S Sample from crime scene

S, Suspect 1
=
= S, Suspect 2
=
= S; Suspect 3

Suspect 1 match those
taken from the crime scene

The conter r National Judicial Academy by Square Forensic Adisors Pvt. Ltd.

ing of this presentation is strictly prohibited
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A DNA has 15 universally specified DNA markers with specific
combination of sizes.

A Thesemarkers are highly individualised

A D8S1179, D21Sl11, D7S820, CSHAPO, D3S11358 THO1,
D13S317, D16S539, D251338, D19$433, VWA, TPOX,
D18S51, D5S818, FGA

*" A The 16th marker is Amelogenin, which determines the sex
g of the sample

A XX 3 Female
A XY - Male

www.squareforensiceoin
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Case: 456789 MOTHER CHILD Alleged FATHER
Name Jane Jenny John
Date Collected: 1112010 1/1/2010 1/1/2010
Test No. 456789-10 456789-20 456789-30
Locus Pl Aliole Sizes Alisie Sizes Allsle Sizse
D8S1179 155 10 D (13} (14) 1 (13)
D21S11 202 27 (29) (29) (30) 29 (30)
D7S820 147 (8) 10 ( 8) (10) (10) 11
— CSFIPO 165 (11) 12 () ) (11) 12
G D351358 188 14 17 15 17 14 15
EO; THO1 282 5 93 7 93 7 9
) D13S317 343 13 11 13 11
. D16S530 332 - 12 1 12 1
~ D251338 433 19 20 20 24 23 24
W D19S433 223 13 13 13 14
G VWA 362 14 14 17 17
D) TPOX 1868 1 8 1 8
L D18S51  3.06 15 17 14 17 13 14
D5S818 135 12 13 11 12 1 12
FGA 355 21 2 21 24 21 24
Amalogenin X X X Y
Interpretation; RN: 76208
Combined Patemity index: 323,769 Probability of Patemity: 99,9906 %

The alleged father is not excluded as the biological father of the tested child. Based on testing results obtained from
analyses of the DNA loci listed, the probability of patemity is 99.9996%. This probability of paternity is calculated by
comparing to an untested, unrelated, random individual of the Caucasian population (assumes prior probability equals
0.50).
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Autosomal STR Loci/ | Santosh Exh-1 | Blood Sample at
DNA Markers Blood Sample | the Crime Scene

D8S1179 13,15 12,11

DZ21511 31,32.2 23,65

D75820 10,11 12,8

CSF1PO 11 15

D3S11358 14,15 12,11

THO1 8 9

D13S317 9,11 11

D165S539 11,13 9,12

D251338 20,23 19,20

D195433 13 13

VWA 14,16 14,11

TPOX 9,11 8,10

D18S51 14,15 12,13

Amelogenin XY XY

D5S818 11 10

FGA 23,25 21,24
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Full DNA Profile Electropherogram data generated using Life Technologies® GeneMapper® software from Thermo Fisher Scientific Inc.
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'DNA PROFILE DETECTION

DNA MIXTURES
A Mixtures of victim & suspect(s)
Il How many people?

= Il Previous consensual partners?
8 : Il Contamination: scene, collection, lab?
&) | A Mixture not always detected at all tests.
N
G /—_\ VA,
=L Q’( {.:} by Factors:
t.|C_‘> | e 1. Quantity of DNA
Q > 4 » T 2. Quality of DNA
—
T Q_/ ..
: . =
> Profile A Detected  Profile B Detected
= 1 3
=
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Only Profile B Detected Profiles A and B Detected
e Factors: S

1. Quantity
2. Quality
3. Ratio
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A Y chromosome analysis is a useful technique for analysing
DNA of males. '

A A son inherits a Y chromosome
from his biological father and X

o chromosome from his biological
y  mother. ﬁ '
A A female would inherit an X
- chromosome from her biological
mother and an X chromosome
from her biological father. l

A Analysis of Y chromosomes-
which is inherited over time
through malesin afamilial line.
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o A Analysis of designated areasof Y-Chromosomes
A Y-STR analysis is widely used in casesto segregate male

samples

b.
C.
d

A Y-STRcan
| a.

Separatemale suspectsfrom involvement in crime
|ldentify the paternal lineage of male perpetrators
Highlight multiple male contributors to atrace

Provide investigative leads for finding unknown male
perpetrators.

A Two or more brothers - same combination of Y-STRtypes -
samemale lineage

A If their Y-STRis different 3 Father cannot be the same.

A All

individuals same fraternal lineage will be

indistinguishable by Y-STRanalysis.
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e Inheritance of Y-DNA & mtDNA
- G-Grampa > -4 G-Gramma
(Y-DNA) w__@ (mt-DNA)
=
- L)-' Grampa * ® Gramma * G-Aunt
< (Y-DNA) (mt-DNA) (mt-DNA)*
E (mt-DNA)
Q
o * Mom t Uncle
| — (mt-DNA) (Y-DNA)
(mt-DNA)

1
b

v
- You 5
* (mt-DNA)
(mt-DNA)
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A Low Copy Number (LCN) DNA / Touch DNA is a profiling
technique used by few countries, especially in cold cases

| A Touch DNA is the next wave of DNA testing that
doesn't require blood or semen samples.

A It analyses skin cells or sweat from fingerprints left
| behind when assailants touch victims, weapons or
anything else at a crime scene

A This technique has dramatically increased the number
of items of evidence that can be used for DNA detection.

A Usually very small amounts of DNA are deposited.

A LCN has been able to show results even 25 years after
the crime
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Gloves

Knife handles
Weapon handles
Firearm grips
Plastic bag handles
Steering Wheels
Rope

Shoe laces
Electrical cords
Mobile

Laptop

Door Knob
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Shows alcibonkageor.associ ati o

A DNA recovered from an object may not be from the last
person to touch it.. Factors include:

-Length of contact
-Good cell shredded or not

-Vigorous contact vs. Incidental

| ADNA profiles recovered from touch evidence are often

mixtures 3 multiple individuals
-Elimination known(s)
-Lawful owner
-Crime scene personnel, officers
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A New rapid DNA profiling technologies are emerging to help
addressthe challenges like time and expertise.

A This is a system which automates DNA profiling from a
simple cheek swab,generating results in about 90 minutes.

A The "swab in, profile out process" takes less than five

minutes of hands-on time and performs all necessarysteps
of DNA analysis without human intervention .

_‘A Reagents in disposable cartridges are loaded onto the

system with up to sevenbuccal (cheek) swabsamples.

A After a sample run is started, samples are processed with
no further user interaction .

A The system extracts DNA and software analysis to generate
full human identification profiles.
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A The findings are then used to search the linked DNA
databaseor compared to swabstaken from suspects.

A This integration enables law enforcement agencies to
reduce the time it takes to generate a DNA profile and
make decisions while arresteesare in custody.
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A This is the first case in India
where DNA fingerprinting
was used for investigation.

A Former Congress workerMrs.
Naina Sahni was shot dead by
her husband Sushil Sharma.

A The body was tried to burn in
- the Tandoor at Bagiya

Restaurant New Delhi on 2"d July 1995, with the help of
restaurant manager Keshar Kumar

Charred remains of a body in the tandoor kitchen were seized

o o

DNA from muscle pieces attached to her charred bone were
compared with that of her parents and sister.
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Dhanu, the suicide bomber
who killed former prime
minister Rajiv Gandhi

A The DNA found in the skull,
charred muscle pieces on
the suicide bomber's belt
showed identical patterns,
which proved that Dhanu
wasthe bomber.
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4 Steps for DNA testing -
1st DAY: Part of Femur
(thigh bone) of the skeletal
"~ remains was crushed. Bone
- cells were treated to
remove calcium as it
interferes with DNA testing
(takes 24 hours)

- 2nd DAY : Nuclear DNA was extracted from bone and blood cells of
Indrani Mukerjea (takes 24 hours)

4t DAY: 15 DNA markers of bone and blood samples were
compared.

15 universally specified DNA markers on the bone of the
unknown sample and the blood sample of Indrani matched.

The 16" marker is Amelogenin, determined the sex of the sample
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