SNC 1D
4.1 DNA Structure and Biotechnology

Break biotechnology into its root words and you have:

· “bio”— the use of biological processes and

· “technology”— to solve problems or make useful products. 

Biotechnology is the use of knowledge of biological systems to make a desired product or to run a process that may control a genetically engineered organism. 

New frontiers in agriculture, medicine, the chemical and pharmaceutical industries, forensics and environmental protection all encompass the basic techniques and applications in the laboratory of genetic engineering and gene manipulation. 

Ex., 
Genetic alterations can be seen in purebred dogs. Breeding individuals with certain desired traits produces offspring with similar traits. This is called selective breeding. Since ancient times humans have saught to alter the natural features of plant and animal species to suit various human needs.

Biotechnology Through The Ages

· Biotechnology is not new science. 

· Ancient civilizations employed techniques similar to the practices in use today; however, present-day knowledge of DNA has allowed scientists to manipulate genes in ways never before seen. 

· From ancient recipes for making wines and breads, today’s concept of biotechnology encompasses genetics, microbiology, immunology, agriculture, plant science, medicine, and the environment. 

· We now employ cell and tissue cultures, cell fusion, molecular biology, and recombinant DNA technology to generate organisms with the potential to produce innovative products.

History Time-Line of Biotechnology
Reproductive Technology 

Reproductive technology uses new or traditional techniques to control outcomes in the reproductive process. A key point is that the genetic information of the organism is not touched or modified during these procedures. 

The Reproductive Technologist Uses 
Reproductive Technology is used to

Traditional Breeding Techniques

Clone Organisms

In-Vitro Fertilization



Create “test-tube” babies

Cloning of Organisms


Carry out selective breeding

4.2 The Importance of DNA

History of DNA
What is a chromosome?
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A chromosome is a solid rod or oval shaped body found in the nucleus of cells.

Each chromosome consists of one very long and highly coiled DNA molecule, (DNA is short for deoxyribonucleic acid) wound around proteins called histones.

The chromosomal DNA carries the genetic (hereditary) information of the chromosome. This genetic information is coded in various parts of the DNA molecule called the genes.

Only some parts of a DNA molecule form genes. These regions contain the genetic code and are separated by non-coding DNA.

The Shape of DNA 
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The Structure of DNA

Deoxyribonucleic acid, or DNA, carries the hereditary information, DNA and proteins make up the chromosomes of cells. Although the chemical composition of DNA was known in the 1920s, its structure was not determined until the 1950s. James D. Watson and Francis H.C. Crick worked out the structure of DNA in 1953, after long months of research. Watson, Crick, and Maurice Wilkins shared the 1962 Nobel Prize for this important discovery.

The Watson and Crick Model of DNA Structure

1. The DNA molecule is Double-stranded and Helical

2. DNA is composed of nucleotides containing a base, a 5-carbon deoxyribose sugar and a phosphate. 

3. The bases project towards the centre of the molecule and there are 4 bases: Adenine Guanine, Cytosine, Thymine

4. The bases demonstrate complementary-base pairing



for eg: Adenine pairs with Thymine (2 H bonds)



Guanine pairs with Cytosine (3 H bonds)
5. The backbone of the 2 strands is composed of phosphates bonded to the sugar.

DNA is a long twisted molecule. It is made up of two strands of material which are twisted into a form known as a double helix. If one could undo the twistings of the double helix, the molecule would assume the form of a ladder.
The large double helix of DNA (polymer) is made of many small units called nucleotides (monomers).

What is a nucleotide?
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So one nucleotide of DNA will look like this:
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The nucleotides of DNA look like this:
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	Note:
	Adenine (A) can only bond with Thymine (T).
Guanine (G) can only bond with Cytosine (C)


The DNA molecule consists of two parallel strands of nucleotides which are joined together to form a ladder structure mentioned earlier.
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The order or sequence of the nucleotide bases in the DNA determines the hereditary information of the gene.

Mutations defined
Genetic Disorders
Genetic Engineering
Cloning
The Bioethics of cloning
