Chapter 20
DNA Technology &
Genomics



Focus of Chapter

A An introduction to the methods and
developments in:

I Recombinant DNA
I Genetic Engineering
I Blotechnology



Recombinant DNA

ADNA in which
genes from
different sources
are linked.
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Genetic Engineering

A The direct manipulation of genes for practical
purposes.

A Ex: Usindg. colito produce human insulin.



Biotechnology

A The use of living organisms or their
components to perform practical tasks.

A Ex: the use of bacteria to digest oil spills.



RestrictionEnzymes

A Cut DNA at specific nucleotide sequences
OFfft SR GANBAUNROUAZY

A Used to "cut and splice" DNA.

A Obtained from bacteria.
A Ex. EcoRI and Hind 1l
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One possible combination

DMNA ligase
seals the strands

Recombinant DNA molecule
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Plasmids

A Used extensively in Biotechnology and
Recombinant DNA.
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Steps for Plasmid Use

1. Get the DNA for the trait.
2. Insert DNA into the plasmid.
3. Bacterial Transformation.
4. Ildentification of the new trait.
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Insertion

A Placing foreign DNA into a plasmid.

AQperl plagmAid with restriction enzymes to
ONBI 0SS daiA01é& SYRa&éd

A Splice the new DNA and plasmid together.



Transformation

A Placing the plasmid into a bacterial cell.

A Reminder- our labc need to know for AP
testing purposes.



Transformation Methods

A Temperature shock & salt treatment
A Electric current
A Injection



|dentification

A Screening the altered cells for the desired
gene.

A Ex: Antibiotic sensitivity or the expression of &
GYySgé€ UNFAOD 002f 2NE =



Example Applications

1. Insulin
2. Human Growth Hormone
3. Other Proteins
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Comment
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A mRNA must not need splicing to remove
Introns.
I Why?



DNA Sources

1. Organism use a section of their
chromosome.

2.cDNA- Complementary - created copy
of DNA from the mRNA transcript to avoid
Introns. Uses reverse transcriptase.
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Other Vehicles

A BAC<: Bacteria Artificial Chromosonge
handle inserts of 10300 kb

A YACg Yeast Artificial Chromosongghave
a centromere and telomomere, handle
Inserts >300 kb

A HACs Human Artificial Chromosome



Nucleic Acid Probes

A Used to find a specific DNA sequence in a
mixture of DNA pieces



How Used

A DNA is denatured and cut to produce single
stranded pieces.

A Piece of compliment DNA is added as a
G LINROSE D ¢ KS LINROS

A Look for where the probe goes in the DNA
sample.



TECHNIQUE
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DNA Microarray

Tissue sample

) Isclate mRNA. i
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) Make cDNA by reverse

transcription, using fluores-
cently labeled nucleotides.

Il | \r—-:_._ — molecules
S {single strands)
U‘ ——

&) Hybridization: Apply the

cDMA mixture to a DMA

microarray. Fixed to each spot on a micro-
scope slide are copies of a

short single-stranded DMNA
molecule representing one
gene of the organism, a dif-

ferent gene in each spot.

€} Rinse off excess cDMNA;
scan microarray for
fluorescence.

/ / Size of an actual DMNA

Each fluorascent spot microarray with all
represents a gene expressed the genas of yaast
in the tissue sample. (6,400 spols)

(a) Procedure using labeled cDMA prepared from a tissue sample
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PCR

olymeraseChain Reaction

A Method for making many copies of a specific
segment of DNA.

Al a2 OIFffSR da5b! I YLIX



PCR Method

1. Separate strands by heating (denature the
DNA).

2. Cool slightly.

3. Build new strand from primers and
nucleotides.

4. Repeat.
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Importance- PCR

A Can ampliffany DNA with as little as one
original copy.

A Very useful in a variety of techniques and
tests.



Gel Electrophoresis

A Technique will be covered in lab.
A Used to separate mixtures of DNA or proteins.



RFLP Analysis

estriction ragmentLength Folymophisms

A Method for detecting minor differences in DNA
seguence between individuals.

A Common in DNA fingerprinting



Method

1. Digest DNA with restriction enzymes.
2. Separate pieces by Gel Electrophoresis
3. ldentify sequences with probes.



RFLP Results

A Patterns of DNA markers or DNA fingerprint

A Markers are inherited in BMendelianpattern
and can show relationships (Pedigree studies)



Allele 1

Difference in
base sequence

Z
GG
Allele 2 EFC -

(a) DNA from two alleles

X wy
Allele1 © I o
z y
Allele2 @ ‘ | +)
Longer > Shorter
fragments fragments

(b) Electrophoresis of restriction fragments
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(c) Completed gel



RFLP marker
DNA 2
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)

Restriction
sites

Disease-causing
allele
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DNA SequencingOld Method

A Uses dideoxynucleotides which stop DNA
Polymerase at a known point in DNA replication

A Builds new DNA from single strand DNA.
A Produces fragments of different lengths.



Single-stranded DNA
with unknown sequence (blue)
serves as a template

+ DNA polymerase
+ dATP, dCTP, dTTP, and dGTP

Radioactively labeled primer
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DNA Sequencers




Application

A DNA sequence is read base by base.

A By sequencing overlapping pieces of
chromosomes, the entire genome of an
organism can be read. (chromosome
walking)



Cloning of Organisms

A Reproducing an organisms by asexual mean

A Commonly done in plants.

Al K2ga UKS O2y OStthataz T
single cell can develop into a new organism.



EXPERIMENT RESULTS

Transverse
section of
carrot root

2-mg

fragments
Fragments were Single Embryonic Plantlet was
cultured in nu- cells plant developed cultured on
trient medium; freein from a cultured agar medium.
stirring caused suspension single cell. Later it was
single cellsto  began to planted
shear off into divide. in soil.

the liquid.
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J

A single
somatic
carrot cell
developed
into a mature
carrot plant.



Cloning In Animals

A Has been done by nuclear transplantation.
A Exampleg Dolly

A Many other vertebrates have now been
cloned.






