Coilng and Supercoiling

· DNA can be denatured and renatured, deformed and reformed, and still retain unaltered function.  This is necessary featured, because as large  a molecule as DNA will need to be packaged if it is fit within the c ell it control.

· Double-standard DNA, in its relaxed state, normally exists as a right handed double helix with one complete turn per 10 base pairs, this is known as the B form of DNA, A form also right-handed with 11 bases per turn, Z-DNA left-handed double helix with a more irregular appearance (zigzag structure).

Operons

· In bacteria, it is quite common for a group of gene to be transcribed from single promoter into one long RNA molecule this group of genes is known as Operon (Figure 2.7).


If we are considering protein-coding genes, the transcription product,


Messenger RNA (mRNA), is then translated into a number of separated 


polypeptides.

· In eukaryotes by contrast, the way in which ribosomes initiate translation is different, which mean that they cannot produce separate proteins from a single mRNA in this way.
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Exons and introns

· In bacteria there is generally a simple one-for-one relationship between the coding sequence of the DNA, the mRNA and protein.

· This is usually not true for eukaryotic cells, where initial transcription product is many times longer than that needed for translation into the final protein.

· Introns are blocks of sequence which are removed by processing to generate the final mRNA for translation (Fig 2.8).
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· Introns do occur in bacteria, but quite infrequently.  This is partly due to the need for economy in a bacterial cell; the smaller genome and generally more rapid growth provides an evolutionary pressure to remove unnecessary material from the genome.

· Information Flow (Fig 2.9) (Fig 2.10)
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Transcription

· Transcription is carried out by RNA polymerase.  RNA polymerase recognizes and binds to a specific sequence (the promoter) and initiates the synthesis of mRNA from an adjacent position.

· A typical bacterial promoter carries two consensus sequence (Fig 2.10).

· It is important to understand the nature of consensus.  Few bacterial promotes have exactly the sequence, but if you line up a large number of promoters, you will see that a large number of them have the same base (Box 2.2).

Translation

· In bacteria, translation starts when ribosomes bind to a specific site (the ribosome binding site RBS) which is adjacent to the start codon.

· The sequence of the ribosome binding site (Shine-Dalgarno sequence) has been recognized as been complimentary to the 3’ end of the 165 or RNA (Fig 2.11).
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How to Clone a Gene
· Cloning:  Using a sexual reproduction to obtain organisms that are genetically identical to one another, and to the “Parent”.


(Fig 3.1)
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Overview of Procedure:
· Some bacterial species will naturally take up DNA by a process known as transformation.

· Most species have to be subjected to chemical or physical treatment before DNA will enter the cells.

· We use vectors for carry the DNA and allow it to be replicated some of these vectors are plasmids, which are naturally occurring pieces of DNA that are replicated independently of the chromosomes, and are inherited by the two daughter cells when the cell divides.

· DNA that we want to clone is inserted into suitable vector producing a combinant molecule consisting of vector plus insert (Fig 3.2).  E. Coli can replicate very rapidly every 20 minutes.
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· The key to the development of gene cloning technology was the discovery of enzymes restriction end nucleases which break the sugar-phosphate backbone of DNA, and ligases which able to join together fragment generated from end nucleases 

(Fig 3.3)
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Gene Libraries

· It is not necessary to purity DNA fragment.  We take the complete mixture and use DNA ligase to insert the fragments into the prepared vector.  Under the right conditions, only one fragment will be inserted into each vector molecule.

· We produce a mixture of a large number of different combinant vector molecules which is known as gene library (Fig 3.4)
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Hybridization

· If a double-standard DNA is heated the non-covalent bonds will be disrupted, and two strand will be separated (denaturation, or melting) when it will allowed to cool, bond will reform again.

· We can utilize this phenon to identify a specific piece of DNA in a complex mixture by labeling specific DNA sequence (the probe)


(Fig. 3.5, 3.6)
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Polymerase Chain Reaction

· The techniques known as PCR (Polymerase chain reaction) provides as alternative to gene cloning and gene libraries as away of obtaining usable quantities of specific DNA sequences.
· Repeating cycles of denaturation, annealing and extension will give rise to exponential amplification of the DNA sequence between the two primers, with the amount of product doubling in each cycle, so after say 20 cycles there will be (theoretically) a million-fold in the product.


(Fig.7)
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