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Nucleic acid extraction and purification

Nucleic acids (genomic or plasmid DNA, RNA) are located inside cells. However, most molecular biology techniques involve isolating them from the rest of the cellular material (lipids, proteins, carbohydrates, other nucleic acids). The main stages of sample preparation are as follows: recovery of the specimen (tissue, cell) from which the extraction will be carried out: this specimen must be preserved in suitable conditions (T in particular); rupture of the cellular envelopes, in general by the use of detergents and enzymes; inactivation of nucleases which can degrade the material of interest, and of interfering substances which will hinder subsequent studies; separation of nucleic acids from normally associated proteins; elimination of unwanted nucleic acids, possibly ;purification of the nucleic acid of interest by different methods; possibly concentration or dilution of the material.

The goal is to obtain more or less concentrated, more or less pure nucleic acids, allowing subsequent analyzes. It is important to keep in mind the extreme fragility of the material (especially RNA): numerous precautions must therefore be taken at each stage of the protocol.

Many methods exist for extracting genomic DNA, depending on the objectives sought (envisioned application), the nature of the DNA source, the expected purity criteria.
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Polypeptide: chain of several amino acids.

Protein sequence: amino acid sequence

Gene: unit of operation on DNA at the origin of a polypeptide. DNA sequence allowing the synthesis of an mRNA then the synthesis of a protein at the origin of a phenotype character.
Transcription: copying a strand of DNA into a complementary mRNA sequence.

Translation: assembly of amino acids from mRNA.

Ribosome: cellular organelle allowing the assembly of amino acids.

Codon: sequence of 3 nucleotides of an mRNA corresponding to an amino acid.

Genetic code: table (or system) of correspondence between triplets of mRNA nucleotides and amino acids.

Code redondant : tableau de correspondance entre les codons d’ARNm et les acides aminés montrant que plusieurs codons correspondent au même acide aminé.

Redundant code: mapping table between mRNA codons and amino acids showing that multiple codons correspond to the same amino acid.

Exercise:
Fill in the missing words: 
Keyword: cell life, genetic code,  amino acids, haemoglobin, double helix, researchers, tissues, diseases, deoxyribonucleic acid, genome, nobel prize, mutation,  molecules,  nucleotides, organism
1. DNA (which stands for --------------) is one of the most important elements in living cells.


2. DNA can be compared to the programming code in a computer. Indeed, DNA contains all the information necessary for---------------------.

3. DNA is composed of two large ----------------- which interact with each other.

4. The DNA shape is special and looks like a -----------------.

5. That special structure was identified by two English-speaking--------------- in 1953.

6. They received a ------------for that scientific discovery in 1962.

7. Each strand of the helix is composed of a series of small molecules called---------------which are linked to one another. There are four different nucleotides: adenine, guanine, cytosine and thymine.
8. The sequence of nucleotides is very important and defines the--------------.

9. Each living --------------has its own genome which encodes different proteins.

10. The -------------- is used to translate the DNA sequence into a protein sequence.

11. Proteins are composed of small blocks called----------------------. The length of the proteins varies from 50 to 25000 amino acids.

12. Proteins are used by organisms to structure cells, to form different cellular------------such as liver, lung or brain. But proteins also play a crucial role in regulating cell functions.

13. Each cell is regulated differently, so------------- is more expressed in blood cells than in neuron for example.
British English: haemoglobin / North American English: hemoglobin

14. A single ---------------in the DNA induces a modification of the protein.

15. That modification can be responsible for-------------. The appearance of those diseases can be prevented by adopting a healthy lifestyle.
