DNA - Structure, Replication, Profiling and Screening
DNA Structure  
DNA is the genetic material of all living cells and many viruses The DNA molecule is composed of two strands of a long molecule of deoxyribose sugar combined with phosphate. Chemicals called bases are attached to the sugars and form cross links between the two strands. The genetic code is the sequence of bases on one of the strands. 

A gene is a specific sequence of bases which has the information for the formation of a particular protein. 

DNA is self-replicating — it can make an identical copy of itself. 

Replication allows the genetic information to pass faithfully to the next generation. 

Replication occurs during interphase just before mitosis and meiosis. 

The chromosomes contain most of the cell’s DNA. 

DNA is present in mitochondria and chloroplasts. 

Textbook Diagram: molecular structure of DNA.
The genetic information is held within the base sequence along a DNA strand.

A gene is a specific section of a DNA strand that contains the information for a particular
protein or polypeptide.

Coding Structures
· These are the parts of the DNA that contain vital information for the synthesis of Protein or RNA. 

· These coding sequences are present within genes. 

· Non-coding Structures. 

· These are the parts of the DNA that do not contain critical information for the synthesis of protein or RNA. 

· The non-coding sequences are found between genes and within genes. 

· These non-coding sequences have been termed ‘junk DNA’ but they do play a role in gene expression, act as spacer material, permit the synthesis of many new proteins and play an important role in evolution. 

· Non-coding DNA makes up 95% of human DNA. 

· Non-coding DNA within genes are called introns. 


DNA Replication
Replication means to make a perfect identical copy.

· Nucleotides are synthesised in huge quantity in the cytoplasm. 

· An enzyme unzips the two complementary strands of DNA. 

· New complementary nucleotides link to the exposed bases on the separated strands. 

· A new complementary strand is built along each ‘old’ strand. 

· Two DNAs, identical to the original and each other, are now present. 

· Each DNA is ‘half old’ and ‘half new’. 

Textbook Diagram: DNA replication.

DNA Profiling
Introduction
· Popularly known as DNA fingerprinting. 

· Produces a unique pattern from an individual’s DNA which can then be used to distinguish that individual form another. 

· Extremely variable regions of non-coding DNA are used. 

· Genetically different individuals produce different profiles. 

· The closer the genetic relationship between individuals the more similar their profiles. 

Process of DNA Profiling
Four Major Steps:

· Extraction of DNA: the cells of an uncontaminated biological sample (blood, semen, hair root, cheek cell) are broken open and the DNA is released and separated. 

· Digestion: special enzymes are used to cut the DNA at specific point and produce a set of fragments of varying lengths. 

· Separation: the fragment mixture is placed in a block of gel and separated by gel electrophoresis on the basis of size – the smaller the fragment the further it travels. 

· Highlighting the Fragment Pattern: a radioactive genetic probe, which by binding to complementary DNA, shows up the positions of the DNA fragments on X-ray film as dark bands.The positions of these bands are the genetic profile of the individual and the more numerous the bands the more reliable the ‘fingerprint’. 

Applications of DNA Profiling
· Genetic Screening: detection of inherited diseases. 

· Parenthood Disputes: establishing 

· Crime Investigation: rape, murder or was the suspect at the scene of the crime. 

· Animal Pedigree Check 

· Archaeological: check relationship between human remains in archaeological sites and people alive today. 


DNA (Genetic) Screening
Genetic screening is a test to determine if an individual carries an abnormal gene for a particular trait.

Genetic screening can also tell if the individual is homozygous normal, homozygous abnormal or heterozygous.

Special genetic probes or DNA profiling may be used in genetic screening.


RNA
RNA - ribonucleic acid

· Three different types of RNA, (messenger, ribosomal, transfer) and all are involved in protein synthesis. 

· mRNA: copies the information from the DNA. 

· rRNA: each ribosome is composed of roughly equal parts RNA and protein. 

· tRNA: carries the specific amino acids to the mRNA in contact with the ribosome. 

Some RNA molecules can function as catalysts.


Differences between DNA and RNA
· DNA is a double polynucleotide strand; RNA is a single polynucleotide strand. 

· DNA contains the sugar deoxyribose; RNA contains the sugar ribose. 

· DNA has thymine base but not uracil; RNA has uracil base but not thymine. 

· DNA is self-replicating, RNA is copied from the DNA so it is not self-replicating. 


Mandatory Activity
Isolation of DNA from Plant Tissue
Textbook Diagram: DNA isolation from plant tissue.
· Make up a salt and detergent solution in water. 

· The detergent breaks up the cell membranes setting free the chromatin. 

· The salt protects the DNA from the phosphates of the cell membranes. 

· Mash a small piece of fresh onion with a glass rod in a beaker. 

· The mashing breaks the plant cell walls releasing the chromatin into the liquid. 

· Decant the liquid, containing the chromatin, from the pulp into a clean test tube. 

· Add a protease to the liquid. The protease digests the protein of the chromatin freeing the DNA. 

· Slowly pour freezer-cold ethanol into the test tube and let it stand for a short time. 

· A cold ethanol forms a separate layer on top of the DNA solution. 

· DNA is insoluble in ethanol and so it precipitates out at the boundary as fine whitish threads. 

· At the boundary twirl the roughly scratched end of a glass rod or twirl a small wire loop. 

· A sticky gel-like material is collected – this is DNA. 

