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Characteristics of the genetic code
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Gene or point mutation 4xa 3 ik -1
« A- Base pair (=nucleotide pair) substitution

 B- Frameshift mutation

Chromosome mutation 4sagwsas S 5 ik =2

 1- Change in chromosome structure
A- Deletions  B- inversions C- translocations  D- duplications
2- Change in chromosome number.

A- Aneuploidy B- Polyploid
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AlCTTITICIGITIGTATTIC] Original Gene

UIG[ATJTATG]IC]IA]JCJ]JUITA]G|
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AlCITITIGTIGITIGIATTI C | Missense Mutation
UIGITATAJC]JCcC]I]A]JClITUIA]G|

Missense Tripeptide

AAC codon codes for Asg so there is an
amino acid change in the tripeptide.

Tripeptide
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.—. Nonsense Tripeptide

UAG codon codes for Stop so there is a
premature termination of translation.

Tripeptide
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CAU codon still codes for His so
there is no change to the Tripeptide.

Tripeptide
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Ultraviolet light

utation
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UV radiation - 1 O Epormte.

causes adjacent
Thymine dimer thymines to become
cross-linked, forming
a thymine dimer and
disrupting their
normal base pairing.

causes thymine
dimers.
Light-repair -
nzymes separate
thymine dimers.

Tre

An endonuclease
cuts the DNA, and
an exonuclease
removes the
damaged DNA.

6 DNA polymerase
fills the gap
by synthesizing
new DNA, using
the intact strand
as a template.

Ja P A

DNA ligase

seals the
remaining gap by
joining the old
and new DNA.

Figure 8.19




Gene Regulation
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Operons

An operon Is a group of genes that are -
transcribed at the same time.
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They are only found in prokaryotes. -
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lac operan
¢ i \

DNA < S oAl e T v T A TN

/
yl N RNA polymerase /

mRNA == mRNA
| L
Protein H*ﬁ ‘ﬁ-ﬁalaa’tﬂsida&e Permease ‘ ETranswet_'.rlaseé

Allolactose, Inactive
(inducer) e repressor

b) Lactose present, repressor inactive, operon on

r 563Sd) dea g adla (_A
Al 5 adalis 3aaad Ladiall (g 5l oy 5 3O (e 6

eu\cww#\MMbLuJY\@bwy
sl (8 LaS 40 il Alindl zw5 218 RNA polymerase



daddl) o jalul) Jolas
Polymerase Chain Reaction
(PCR)




(beddil) o palal) Jolat cay jan
PCR

daglonll B aladiuy) dau)y 4
g A Ciagiud dwald i) dad jall
aslisg DNA J ki e (s
dnS o Jgaall ¢ 5all 1a 3\.\79&'444
la AduaS (pa eldi) Admll pa By
Adas

L 4




5 yalal) Jo Ul (il J 58N (Say 13
S 3)1..\9 g g.\.u.‘uﬂ\
@ AT 595l paaad) ) ST Aulas
) 4 i
PCR is DNA replication in a test
tube
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Components of a PCR Reaction
Jaia Jglaa 10x Buffer (containing Mg*+)
Template DNA -

2 Primers -
(AR 5 alal) Clioldl o le g
— dNTPs -
disa g sl 018 G bglia (A, G, T, C)
delddll a5 Tag DNA Polymerase
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Tag DNA polymerase JeWdl) a3
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Size Number of cycles
Marker 0 10 15 20 25 30




An ethidium-stained gel
photographed under UV light




Theoretical Yield Of PCR
Ul g kil sl PCR

Theoretical yield =2" X y
Where y = the starting
number of copies and

n = the number of thermal cycles

If you start with 100 copies, how many copies are
made in 30 cycles?

2L X y
=230x 100
=1,073,741,824 x 100

=107,374,182,400
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DNA containing
desired gene
_removed from cell
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Enzymes cut out
desired gene
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Hybridization
Recombinant
DNA
DIVA inser?
w |

+ DNA ligase
Bactena

Bactenal

,_

Foreisn DNA

EcoRI i
Ei:u RI

EWRI EI:DHI

Recombinant Bacteria

Remove bacterial DNA
(plasmid).

Cut the Bacterial DNA with
“restriction enzymes”.

Cut the DNA from another
organism with “restriction
enzymes”.

Combine the cut pieces of DNA
together with another enzyme
and insert them into bacteria.

Reproduce the recombinant
bacteria.

The foreign genes will be
expressed in the bacteria.
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Restriction Enzyme (Nucleases)
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Restriction Enzyme (Nucleases)

Aaadl Sl il

‘ Exonuclease ‘ Exonuclease

\

‘ Endonuclease

Restriction enzyme cut DNA molecules at defined positions



Palindromic sequence (Palindromes DNA)

ocause DNA Is double stranded and the strands

run antiparallel, palindromes are defined as any

double stranded DNA in which reading 5’ to 3’
both are the same

Some examples: ¢
The EcoRI cutting site:

F 5'-GAATTC-3' -
l' 3'-CTTAAG-5"

The Hindlll cutting site:
'. 5'-AAGCTT-3' -

3'-TTCGAA-S5' -




Examples of Restriction Enzymes

RZCIEERN SOME RESTRICTION ENDONUCLEASES AND THEIR CLEAVAGE SITES

Target Sequence
Name of Enzyme Microorganism and Cleavage Sites
Generate flush ends
Bal | Brevibacterium albidum d
TGGCCA
ACCGGT
T
Generate cohesive ends
EcoR | Escherichia coli !
GAATTC
CCTAAG
|
BamH | Bacillus amyloliquefaciens H. i
GGATCC
CCT AGTG
Hind Il Haemophilus influenzae d
AAGCTT
TTC:GAT{\
Pac | Pseudomonas alcalignes 1)
TTAATTAA
AATTAATT

B
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Cloning Vector - pBR322

Eco R1 F'rumu.tur
5‘ Hind 3

Bam H1 - 1o = Ampicillin

Resistance
fgene

Te® = Tetracycline
Resistance
gene
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Sphl \\\
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Polylinker o O
cloning vector
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R. E.s and DNA Ligase

Can be used to make recombinant DNA

4 Recombinant DNA

3 Ligation




Recombinant DNA
DNA iy e
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________________________

. ; >
id vector Enzymatically Mix E.coli cells with
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plasmid vector plasmid CacCl2 Culture on nutrient O E.coli cell
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chromosome
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Benefits of Recombinant
Bacteria

Bacteria can make human insulin or
human growth hormone.

Bacteria can be engineered to “eat” oll
spills.




" The DNA of plants and animals
can also be altered.

PLANTS

disease-resistant and .1
Insect-resistant crops

2. Hardier fruit

3. 70-75% of food In
supermarket is
genetically modified.




