


•Cells can contain 6-9 feet of DNA.  If all the DNA in your body 

was put end to end, it would reach to the sun and back over 600

times.

•DNA in all humans is 99.7 percent identical. It is about 0.3% that 

makes us all unique, or about 3 million nucleotides difference. 

•DNA can store 25 gigabytes of information per inch and is the 

most efficient storage system.

•In an average meal, you eat approximately 55,000,000 cells or 

between 63,000 to 93,000 miles of DNA. 

•It would take a person typing 60 words per minute, eight hours a 

day, around 50 years to type the human genome.



DNA is composed of units called NUCLEOTIDES, which are 

composed of three sub-molecules:

1.  Pentose Sugar (deoxyribose)

2.  Phosphate

3.  Nitrogen Base (purine or pyrimidine)



DNA is composed of two 

complimentary strands of nucleotides 

joined by hydrogen bonds:

Adenine with Thymine (A-T or T-A)

They join with 2 hydrogen bonds

Cytosine with Guanine (C-G or G-C)

They join with 3 hydrogen bonds

DNA twists into a double helix 





1. DNA directs the machinery of a cell to make specific 

proteins, and, therefore, DNA indirectly controls all of the 

functioning of all living things.



2. DNA stores the hereditary information of an individual



3. DNA has the ability to mutate (change).  This allows for 

new characteristics and abilities to appear which may help 

an individual to survive and reproduce (EVOLUTION).



4. Self replication:  DNA has the ability to 

make copies of itself



1) Mutations can occur 

naturally or through 

environmental factors.  

Environmental mutagens

include some chemicals 

(food additives, pesticides, 

plastics) and radiations

(X-rays to UV light).







2) A gene mutation is a change of one or more 

nucleotides in a single gene.  There are 3 types.

a) Addition

b) Deletion

c) Substitution



GENE MUTATIONS
Deletion: one nucleotide base is left out.  All of the amino acids after 

a deletion will be wrong, so SHAPE and FUNCTION of protein are altered.  
Serious.

Addition: one extra nucleotide base is added.  This will also change 

the entire amino acid sequence of the protein, so SHAPE and FUNCTION 
of protein are altered.  Serious.









Brief History of Forensic DNA Typing

 1980 - Ray White describes first 

polymorphic RFLP marker

 1985 - Alec Jeffreys discovers multi-locus 

VNTR probes

 1985 - first paper on PCR

 1988 - FBI starts DNA casework

 1991 - first STR paper

 1995 - FSS starts UK DNA database

 1998 - FBI launches CODIS database



Sources of Biological Evidence

•Blood

•Semen

•Saliva

•Urine

•Hair

•Teeth

•Bone

•Tissue



Importance of DNA in Crime 

Investigation

• An adult human body contains approximately 100 

trillion cells. Each cell has DNA except red blood 

cells. 

• DNA is same in all cells and is packed in the form 

of chromosomes. Humans have 23 pairs of 

chromosomes.

• DNA sequence is 99.7% same in all human 

beings. Only 0.3% variable region in DNA 

sequence is unique in every individual.



Importance of DNA in Crime 

Investigation

• Biological evidence, which contains DNA, is a 

type of physical evidence that can connect an 

offender/victim to a crime scene if the DNA of the 

suspect matches the DNA profile of the crime 

scene evidence.

• Biological evidence includes blood, semen, saliva, 

skin and tissue cells deposited on crime scene or 

obtained from suspects or victims of crime.



Importance of DNA in Crime 

Investigation

• Except for identical twins, DNA of every 

individual is unique. Siblings share 50% of their 

DNA profiles; a parent and child share 50% of 

their DNA profile. Unrelated individuals have 

several dissimilarities in their DNA profile.

• DNA evidence can survive indefinitely if it is 

dried and protected form heat, moisture, microbes 

and chemicals.



Importance of DNA in Crime 

Investigation

• Blood as evidence is vital in cases of murder, 

attempted murder or physical assault associated 

with any other crime

• Blood may be present at the crime scene in liquid 

form or as dried stains on the body and clothing of 

the victim/suspect; on the weapons/tools used in 

commission of crime; on articles used for self-

defence; or it may be found deposited on crime 

scene.



Importance of DNA in Crime 

Investigation

Collection methods

• Liquid blood is collected in sterile syringe or container. 

• Dried blood can be collected using a moist, sterile cotton 

swab.

• Thick dry stains of blood may be scraped with a sterile 

blade and collected in paper and a druggist fold is made.

• Wet blood stains can be collected using a dry, sterile cotton 

swab.

• Small, blood stained articles may be collected, dried and 

packed as a whole.



Importance of DNA in Crime 

Investigation

Sample collection from deceased victim

• In homicide cases, usually cardiac blood sample is 

collected as a reference sample during autopsy.

• In its absence, DNA identity of victim is 

determined by DNA analyses of personal 

belongings of victim e.g tooth brush, razor, 

clothing etc. 

• Alternatively the reference samples from victim’s 

parents would be taken.



Importance of DNA in Crime 

Investigation

Touch DNA

• Obtained from skin cells of an individual that are 

transferred to an article on contact. 

• Touch DNA may be found on firearms, tools, 

eating and drinking utensils, jewelry items, mobile 

phones and contact areas of clothing of the 

individual.



Importance of DNA in Crime 

Investigation

Saliva

• Useful evidence in oral contact of individuals. Items that 

may contain saliva include cigarette butts, drinking bottles 

and cups, chewing gum, eaten food items, bite marks and 

licked articles.

Body parts useful in dead body identification

• Long bones, teeth and nails

For missing persons or unidentified dead body 

• Personal belongings of victim eg.tooth brush, razor etc or 

samples from his parents.



Importance of DNA in Crime 

Investigation

Contamination of Biological Evidence
• It is the addition/mixing of a foreign DNA. Sources include: Persons 

handling the evidence, the environment or other evidence items. To 

prevent contamination:

• Use careful collection technique and personal protective equipment i.e

gloves, face mask and coat

• Change gloves between handling of different evidence items; use of 

sterile forceps

• Avoid drinking, eating, sneezing and talking near the biological 

evidence

• Prevent the mixing of different evidence items in same packaging.



Importance of DNA in Crime 

Investigation

Smallest amount of material needed to obtain a DNA profile

• One nanogram of DNA, which is equivalent to one thousand millionth 

of a gram of DNA is used to produce a DNA profile.

• This is equal to the DNA content of about 600 cells 

• A blood stain of moderate density about 2-3 sq mm is sufficient to 

provide enough DNA for profiling purposes.

• DNA profiles have been obtained from a single (plump) hair root, a 

single cigarette butt or a chewing gum which contained buccal cells 

transferred with the saliva.



DNA at the Scene of Crime 

S. No Evidence S. No Evidence

1 Body (oral, rectal, genital 

swabs)

8 IEDs and their components, 

bomb scene debris

2 Clothes, beddings 9 Hand grenades, firearms 

3 Items of personal use; facial 

issue, cotton swab

10 Bones, Teeth, Hair, Body 

tissues/fluids

4 Dirty laundry, toothpick, used 

cigarette butt

11 Trace Evidence, Chewing Gum, 

Toothbrush, Shaving Razors

5 Stamp or envelope, Tape, 

Bottle, Can or Glass

12 Suicide Vests and Weapons 

used in an offence

6 Blanket, pillow, sheet, weapons 13 Eye Glasses, Hearing Aids

7 Bite mark, finger nail scrapping 14 Firearm Cartridge cases




