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e Biochemistry techniques are Protein Purification, perfusion,
Homogenization, Differential Centrifugation, Purification of LDH,
Purification of LDH , LDH Enzyme assays, Protein assays,
Characterization of LDH Western blotting, Gel filtration
chromatography, Protein crystallography, PCR, Ligation and
transformation.

® Biochemical methods are applied to the main chemical
compounds of genetics—notably DNA, RNA, and protein. ...
Special techniques (e.g., chromatography and electrophoresis)
are used to separate the components of proteins so that inherited
differences in their structures can be revealed.




at carr}sall thei
for deoxyrlbe.nuclelc aci
he cell called chero:iom

ving thing will look a
g%vg(y\ Tiving thing.

.and chromo esare tiny.

"\ ’

: ec,;arﬂj/zy)mteractions’bé’ween /
form DNA. / ;
nuc otlde contains a plﬁosphatgfgr

ogen‘t%dses areadenlne‘(A) thymine (T
whatdetermines DNA'smg uctions, or
/ / /

.\\\ \

tisi
. Bo

lecules called nucleotides. Ea
gen base. The four types of ni
ne (C). The order of these bases



DNA Diagnostic Systems

» DNA Diagnostic Systems include:
~ DNA Hybridization

» DNA Sequencing
> PCR
~ Restriction endonuclease analysis

-~ RAPD (random amplified polymorphic
DNA)

~ DNA fingerprinting




DNA Hybridization

» One way to reconstruct the evolutionary history of a
species is using DNA hybridization.

* In this technique, the DNA from different species is ‘unzipped’
and recombined to form hybrid DNA.

 Heat can be used to separate the hybridized strands. The
amount of heat required to do this is a measure of how similar

the two DNA strands are (% bonding).

- EXAMPLE:

* The relationships among the New World vultures and storks
has been determined on the basis of DNA hybridization.



DNA Hybridization Method

 DNA is isolated from
blood samples from each
species:
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A ccess melting profile of hvbridized DNA

ds DNA bound to the column

<L
The mixture is heated

8
The mixture is heated in small steps

>
Each step — column washed

A
Sequence melt — ss DNA washed off

Temperatures at which labelled DNA comes of the column reflects the
amount of similarity between sequences

2

Combined results — Determine the degree
of genetic similarity between organisms




What is DNA Sequencing?

* DNA Sequencing is finding the order of nucleotides in a fragment of DNA

* These 4 bases are cytosine, guanine, adenine, or thymine.



DNA sequencing

 Technique used to identify sequence of bases

* The nucleotides are separated from each other in
the order that they are found in strand of DNA.

» Nucleotides appear as dark bands

* The sequence in the first segment
of DNA reads CTGA,
second segment TACG

* This is how DNA fingerprint is






Definition

Polymerase Chain Reaction (PCR):
A procedure to amplify a specific DNA region

® Yields millions of copies of the target region
® Makes enough DNA for further molecular work
® |s the first step in preparing DNA for:

® Sequencing
€ Restriction digestion
4 Bacterial cloning

Exponential amplification

Diagram by Andy Vierstraete 1999



Polymerase Chain Reaction

e How is it used??
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DNA primers DNA nucleotides
- - polymerase (dTTPR, dCTP dATP, dGTP)

Taq
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WHAT IS PCR USED FOR?
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polymerase chain reaction

new horizons in medicine

The polymerase chain reaction (PCR) has
revolutionised molecular biology and DNA
technology. Invented in the 1980s by Kary B Mullis,
PCR enables us to produce large quantities of
DNA from very small samples in a remarkably
short time. The process has been refined over the
years but the basic principle remains exactly the
same. PCR makes it possible for us to analyse tiny Steo 4
samples of DNA and unravel the mysteries of the
individual genes.
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Infection
detection

Amplifying the DNA from a single
bacterium or virus using PCR can
provide a speedy and accurate
diagnosis for serious infections, where
getting the right treatment quickly can
mean the difference between life and
death. PCR is already used in the
diagnosis of AIDS, viral meningitis,

TB and an ever-growing number of
other infections. PCR can also be used
to amplify the DNA of a pathopen so

it can be sequencead. This can enable
scientists to pinpoint the source of
some serious outbreaks of infection.

Genetic testing

PCR makes it easier to identify individuals
who carry the genes responsible for
problems such as cystic fibrosis and
muscular dystrophy. It is the key process
in prenatal testing of foetuses at risk of
carmying severe genetic conditions. PCR
is also used for preimplantation t=sting of
IVF embryos at risk of genetic conditions,
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Bringing medicines to life

Cancer warning

Using PCR to amplify DNA, scientists are
developing tests to pick up the genetic
changes in cancerous cells early in the
disease. Using PCR we can already detect

bowel cancer from the DNA of calis extracted
from the fasces — 3 rapid, easy way to make

an early diagnosis and increase treatment
success. PCR is also being used, along

with genome seguencing, to track mutations

within cancers as the disease

progresses.
Scientists hope this will lead to more effective

targeting of chemotherapy in future.

Tissue matching

In organ transplants, a close tissue match
between the donor and the recipient

reduces the chances that the new organ will

be rejected. PCR technology is leading to
increasingly sophisticated levels of tissue
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successful transplants.

Forensic medicine

matching at the DNA level — and more

PCR is the first stags in DNA profiling — also
known as DNA fingerprinting. The ability to
amplify the tiniest fragment of DNA found

at a cnme scene has resulfted in amazing
developments in identifying and eiminating
suspects in crimes including murder and
rape, even years after the event PCR is
also used to identify relatives in immigration
cases and fathers in paternity cases.
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