Forensic Science
Bell-Ringer

A women attending her mother%ral notices a
man. The women was very interested Tthe man,
but did not get his name or number before heleft

the funeral. The women goes home and kills her
sister.

Why?

This 1s question asked to Serial Killers...only a
Serial Killer can get it correct!



Ok, let’s look at Molecular
Genetics

DNA and Forensic



DNA

AKA- Deoxyribonucleic acid™
The hereditary blueprint of the cell
ALL living things have this stuff
Why?

We need to have events that take place
with precisely coordinated effort

DNA 1s contained in the chromosomes
which 1s found 1n the nucleus



DNA- 2 strands wrapped almeach other
to form a ling, twisted, ladder- A double

Helix
1956- Watson and Crick
How do we squeeze all this DNA 1into a cell?

Fold 1t over, and over, and over, and over,
and over........



So, how is DNA put together?

Made of repeated subunits mleotides
Phosphate
Sugar- a 5 Carbon one- Deoxyribose
Nitrogenous Base - 4 of them

Adenine
Guanine
Cytosine
Thymine



Remember- nucleotides are held together by a
phosphodiester bond

Hey, wait, who the heck 1s ester?
Okay, DNA is like a ladder

The sides are the sugar, phosphate gro ps;.the
rungs are the nitrogenous bases

Okay, now we need order, so we have bases
pairing

A=T and

C=G

Okay, remember they are held in place by hydrogen bonds-
thelines represent the number involved



he 2 strands are complementary

hey run 1n opposite directions

hey have a 3’ end and a SN
he 5’ end always has a phosphaté group

and the 3’ end has an hydroxyl group

=

The 5’ 1s always opposite the 3°- so they are
anti- parallel

Does this make any sense?
If not, look at the picture..........



Ok, so why is DNA important?

DNA’s role is to direct the %acture of
proteins

DNA does not do this directly, 1t uses RNA
as an intermediate

DNA —— RNA » Proteins
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This is known as the CENTRAL DOGMA
of MOLECULAR BIOLOGY

Let’s peek at DNA replication



Ok, we said that DNA 1is twisted over onto
itself. So, what must it do first?

Unwind
How can 1t do this? \

Break the H bonds

The enzymes name 1s DNA helicase
It now assumes a shaped called a replication fork

So, each strand now serves as a template for a new
strand

DNA polymerase- enzyme that adds the
nucleotides along the naked DNA strand



Now this 1s weird, DNA polymerase can ONLY
add nucleotides to the growing strand- it “needs”
permission to do this

RNA primer adds the first nucléotide which kicks
this thing into motion “

2 strands are created. Remember?
One 1s made continuously- this 1s called the
Leading strand

One is made bit, by bit- this is the Iagging
strand- these ‘bits’ are called

Okazaki Fragments



But why Mr. Wardisiani, 1s 1t not made in
one clean sweep like the other one?

Well children, normally nuElbo{des are
added in the 5° to 3’ direction

But, when we unzip, we have both
directions- DNA polymerase DOES NOT

WORK 1n this backward direction. So, we
add 1n clumps

DNA ligase will ‘glue’ them together later
so we have 2 nice, continuous strands



We get 2 strands- 1/2 old, 1/2 new

This is called the Semi- eration
model of DNA replication

YOU need to know

DNA Helicase- HELICASE HACKS

DNA Polymerase- POLYMERASE
PASTES

DNA Ligase- LIGASE LINKS
Let’s move on to RNA



DNA, which stays in the nucleus, gives a
message to RNA, hence the name, mRNA

This takes the message out 1nitQ the
cytoplasm, where our story will geynext. . ...
RNA-

single stranded ( DNA- DS)
ribose sugar ( DNA- deoxyribose)
uracil replaces thymine (A=T, C=G)






Bell-Ringer

N\

What is the difference betweenithe
3'and B’ ends of a DNA Molecule?

What are the 4 Nitrogen Base Pairs
in DNA?  In RNA?



3 types of RNA

mRNA- messenger RNA—c%
information from one strand of DNA»and

takes the message out

rRNA- ribosomal RNA- made 1in nucleolus-
makes up the ribosmes

tRNA- transfer RNA- shuttles amino acids
around the cell



Simple enough, now let’s move on

DNA tRNA cytoplasm
Alrighty then....... \N

tRNA - goes out to a ribosome (rRNA,) and
starts the process

Transcription- takes place in the nucleus
Copies the information from the DNA

First step- unwind the DNA, untwist it
A Promoter starts the process



The strand that 1s used 1s called the Sense
strand, the other 1s the antis\s{sxisfrand

This time we use RNA polymerase

Just like DNA replication, we get a new
strand, but, 1t needs to be processed before
we can use 1t.

It has a bunch of stuff that we do not need
The areas we want are called ZXOMNS
The areas we DO NOT want are INTRONS



So, the introns go, the exons stay

A poly A tail (AAAAAAAAAAAAAA) s
added to the tail, and a 5° capNg added to the
front

Once 1t leaves, it 1s now ready to be
Translated- this occurs in the cytoplasm
at the ribosome

The mRNA carries the message
in the form of codons- or
groups of three



The mRNA waits at the ribosome for the
tRNA to bring in the correct anti-codon that

corresponds to the codon \

They are brought in, the aa are joimed by
peptide bonds, the tRNA move out naked to
pick up some one else

Our chain grows 1nto a polypeptide

Finally, we reach a STOP codon and it does
just that- everything stops



Now, proteins have differermes

Primary- linear
Secondary- coil, zigzag pattern
Tertiary- folding

Quaternary- joining of 2 or more



Mutations

Mutations are changes in the DNA code
Most are caught in the proof reading, some are not

MOST are lethal, some are not
Point N
Base substitution ~

Insertions

Deletions
Translocation
Inversions
Duplication

Why do they occur?
Its random
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Quiz Time

1. What organelle is associatNl protein
synthesis? |

2. What is the correct sequence of gene
expression?

3. What does RNA have that DNA does not?

4. If the mRNA 1s uac, what 1s the anti-codon?

5. What 1s cut out of RNA before it 1s
translated?



6. What is the name of the nmtinuous
DNA strand that 1s made?

7. What 1s the function of DNA polymerase?
8. DNA ligase?
9. DNA helicase?

10. What 1s the name of the structure that
forms ribosomes?



atoms atoms

SHARING OF TRANSFER OF
ELECTRONS ELECTRON

positive negative
ion ion
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