Genetic & Genes

· Over the last 30 years, a revolution has taken place that has put Molecular biology at the heart of all the biological science.

· Development of techniques that allowed the isolation of specific DNA.

· These techniques included the ability to engineer bacteria to have novel properties and the production of pharmaceutical product.

· This has been referred to as genetic engineering, genetic manipulation and genetic modification.
· Various techniques such as nucleic acid by bridization and polymerase chain reaction (PCR), which applied in a wide DNA fingerprinting and diagnosis of human genetic disorder.
Basic Molecular Biology
· Nucleic Acid Structure

(1) The DNA backbone

· Deoxy ribose sugar
· DNA is a very stable molecule (shipped in post, recovered from mummies and frozen mammoths).

· Stability is provided by the robust repetitive phosphate-sugar backbone in each DNA strand, in which the phosphates link the ‘5 position of one sugar to the 3’ position of the next (Figure 2.1).
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· The bonds between these phosphorus, oxygen and carbon atoms are all covalent bonds.

· Controlled degradation of DNA required enzymes (nucleases) that break those covalent bonds.

· End nucleases attack internal sites in DNA, Exo nucleases attacks end

· DNA Molecules contain four nitrogen-containing bases (Fig 2.3)

· Two pyrimidines

· Thymine (T)

· Cytosine ©

· Two purines

· Guanine (G)

· Adenine (A)
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Figure 2.3 Nucleic acid bases




· Since the purines are bigger than the pyrimidines, a regular double helix requires a purine in one strand to be matched by a pyrimidine in the other.
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Figure 2.4 Base-pairing in DNA

Box 2.1 Complementary sequences

DNA sequences are often represented as the sequence of just one of the two strands,
in the &' to 3’ direction, reading from left to right. Thus the double-stranded DNA
sequence

5'-AGGCTG-3'
3'-TCCGAC-5’

would be shown as AGGCTG, with the orientation (i.e., the position of the 5’ and 3’
ends) being inferred.

To get the sequence of the other (complementary) strand, you must not only
change the A and G residues to T and C (and vice versa), but you must also reverse
the order.

So in this example, the complement of AGGCTG is CAGCCT, reading the lower
strand from right to left (again in the 5’ to 3’ direction).





· Regularity of double helix requires specific hydrogen bonding between the bases so that they fit together (A-T, G-C) (Fig 2.4).

· 5’-AGGCTG-3’

· 3-TCDTAC-5’

· Thanks to this base-pairing arrangement, the two strand can be safety separated in cell or in test tube which referred as denaturation

· Since GC base pairs have three hydrogen bonds they are stronger than AT pairs and require higher melting temperature or chemicals.

· It is possible to estimate the melting temperature of DNA fragment if you know the sequence, this is important in hybridization techniques and gene probes.

· Due to double stranded DNA characteristic as hydrophobic, it tends to stick together.

· In some viruses or bacteria with only single DNA strand, it tends to fold forming stem-loop structures.

(2)  RNA

· Molecules which contain the sugar ribose (Fig 2.2)

· Less stable than DNA (Due to their greater susceptibility to attack by nucleases, and chemical degradation, especially by alkaline condition)

· RNA contains Uracil rather thymine (Fig 2.5)
· Most of RNA consists of single polynucleotide strands.  As their roles in the cell do not require second strand.  Opposite to the DNA which is the inherited material responsible for genetic composition of the cell, and replication process.
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Figure 2.5 Differences between DNA and RNA




Understanding Cell Division
(1) What instructions are necessary for inheritance.

(2) How those instructions are duplicate for distribution into daughter c ells.

(3) What Mechanisms are the duplicated instructions parceled out to daughter.

· Parents produce a new generation of cells or multicelled individuals like themselves.  The process starts in cells that are programmed to divide.

· Ground rule for division is this: Parent cells must provide their daughter cells with herediting instructions, encoded in DNA and enough Metabolic Machinery to start up their own operation

· DNA contains instructions for synthesizing protein.

· Before the cells of organisms reproduce, they must undergo nuclear division.

· Mitosis occurs in body cells (Somatic Cells), while Meiosis occurs only in (Germ Cells).

· Prokaryotic cells such as bacteria reproduce a sexually by Mechanism called prokaryotic fission.

· Chromosome is DNA Molecule, with its attached protein.

· When chromosome number is diploid, or 2n if a cell has two of each type of chromosome characteristic of the species.  When chromosome is haploid, in only one of the each type.
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