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Gene expression: When a gene is expressed two processes occur:
1) transcription — DNA transcribed to produce mRNA.
2) translation — MRNA then translated to produce proteins.

Transcription Translation
DNA---------m oo MRNA------- oo Protein

Transcription:-

* The process by which a molecule of DNA is copied into a complementary

strand of RNA.
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Translation:-

Codon code for a specific amino acid

20 amino acids

3 base code - 4 bases (A,U,G,C)

64 possible combinations ( 4°)

Amino acids are coded for by more than one codon
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Peptide bond forms tRNA released

 ®_ pepide bond

© The place on the ribosome where the first tRNA © The first amino acid joins
sits is called the P site. In the A site next to it, the to the second by a peptide
second codon of the mRNA pairs with a tRNA bond, and the first tRNA is
camying the second amino acid. released. (Nucleotide bases
are labeled only for the
first two codons.)
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6) The ribosome moves along the mRANA until the (O The ribosome continues
sacond tRNA is in the P site, and the process to move along the mRMNA,
and new amino acids are

continues.
added to the polypeptide,
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Paolypeptide
released

New protein
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Stop

codon
&) When the ribosome reaches the stop codon, €) Finally, the last tANA is released, and the
the polypeptide is released. riposome comes apart. The released
polypeptide forms a new protein.
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What are the genetic changes?
An alteration in a segment of DNA which can disturb gene's behavior and
sometimes leads to disease. It may be:

(1) Small genetic change, genetic drift (mutation)

(2) Large genetic change, genetic shift (recombination)

Mutation: changes in base sequence of DNA. Types of Mutations:

1. Spontaneous mutation:- occur in the absence of a mutagen, example:
Neisseria gonorrhoeae penicillin resistance original mutation was
spontaneous.

2. Induced mutation: - chemical or physical agents enhance mutation rate.

Mutagens
Tobacco products, nitrous acid, mold toxins, X-rays, Gamma rays, UV radiation,
some artificial sweeteners
Repair Mechanisms:-
1. Mismatch repair “proofreads” (DNA polymerase).
2. Excision repair (nucleases).

Recombination (Genetic Transfer in Bacteria):-
- Genetic transfer-results in genetic variation
- Genetic variation-needed for evolution
- Vertical genetic transfer
Genetic information passed from an organism to its offspring.
- Horizontal genetic transfer

Bacteria transfer genetic information form one organism to another in the

same generation, by three ways:

1. Transduction: donor DNA is carried in a phage coat and is
transferred into the recipient by the mechanism used for phage
infection DNA transferred from one bacterium to another by a virus.

2. Transformation: the direct uptake of donor DNA by the recipient
cell, may be natural or forced genes transferred from one bacterium to
another as “naked” DNA.

3. Conjugation: only one strand of DNA is transferred plasmids
transferred one bacterium to another via a pilus.
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Conjugation: - e.g. E. coli
Copyright @ The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
Sex The F* donor cell containing
Chromosome F plasmid pilus an F plasmid is capable of
synthesizing a sex pilus.
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Activation of transfer when an endonuclease
DNA for transfer cleaves one strand of DNA at
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Transduction by a Bacteriophage: - e.g. Corynebacterium diphtheria

- Phage protein coat
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Recombinafion
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Donor call
Phage DNA
o A phagea infects tha danar e Fhage DNA and proteins are made, and
bactanal call, the bactanal chromosome is broken down
into pieces.

Bactarial DNA

Pha_gg DhA Donor bactarial DNA chlplant bactarial DNA
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o Oceasionally during phage assembly, 0 A phage carmying bacterial e Recombination can cccur, producing a

pleces of bacterlal DNA are packaged in DNA infecls a new host call, racombinant call with a genotype different

a phage capsid. Then the donor cell lyses tha racipiant call. from baoth the donor and recipient calls.

and relaases phaga parlicles conlaining

bacterial DNA,
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Transformation: - e.g. Streptococcus peumoniae
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Recombinant DNA technology is a technology which allows DNA to be
produced via artificial means.

B Recombinant DNA technology works by taking DNA from two different
sources and combining that DNA into a single molecule. That alone,
however, will not do much.

B Recombinant DNA technology only becomes useful when that artificially-
created DNA is reproduced. This is known as DNA cloning.

__B?.cteriu.m?\ © Plasmid Cell containing gene
\ \ isolated of interest

\ ODNA
A > isolated Q w4\ )
Bacterial  Plasmid © Gene inserted 5 .' :
chromosome i"t° plasmid

Recombinant DNA @ Gene of

(plasmid) interest

© Plasmid put into
bacterial cell

SNy
Recombinant = ‘ A
bacterium | Jl

© Cell multiplies with

ﬁg l gene of interest

Copies of protein

000

(DY .
i

N lone of cells
Gene forpest 7 ¢ XY Protein used to
resistance L) make snow
inserted into ~ ~ " form at higher
plants SR temperature

A\
Gene used to alter bacteria Protein used to dissolve blood

for cleaning up toxic waste clots in heart attack therapy



Medical Microbiology, 24th Edition: Jawetz, Melnick, & Adelberg /Microbial Genetics

Six basic steps are common to most recombinant DNA experiments:
1. Isolation and purification of DNA.
2. Cleavage of DNA at particular sequences by nucleases and restriction

endonucleases.

3. Ligation of DNA fragments.
4. Introduction of recombinant DNA into compatible host cells.
5. Replication and expression of recombinant DNA in host cells.
6. lIdentification of host cells that contain recombinant DNA of interest.
Applications of Recombinant DNA Technology:
1. Analysis of Gene Structure and Expression
2. Pharmaceutical Products
— Drugs
— Vaccines
3. Genetically modified organisms (GMO)
— Transgenic plants
— Transgenic animal
4. Application in medicine
e Human Gene Therapy
e Diagnosis of genetic disorders
e Forensic Evidence
B Human gene therapy seeks to repair the damage caused by a genetic
deficiency through introduction of a functional version of the defective gene.
To achieve this end, a cloned variant of the gene must be incorporated into
the organism in such a manner that it is expressed only at the proper time
and only in appropriate cell types. At this time, these conditions impose

serious technical and clinical difficulties.



