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Bioinformatics is an interdisciplinary field that corresponds to the application of computer science techniques, in the sense of information analysis, in the study areas of biology. As an interdisciplinary field of science, bioinformatics combines biology, computer science, statistics, mathematics, and engineering to analyze and interpret and process biological data.One of the greatest achievements of bioinformatics was the complete mapping of the human genome.Bioinformatics has become a very important part of many areas of molecular biology. In experimental molecular biology, bioinformatics techniques, such as imaging and signal processing, allowed the extraction of useful results from large amounts of raw data. In the field of genetics and genomics, it aids in the sequencing and annotations of genomes and their observed mutations. It also plays an important role in the analysis of the expression and regulation of genes and proteins. Bioinformatics tools assist in comparing genetic and genomic data and, more generally, in understanding the evolutionary aspects of biology at the molecular level. At a more integrative level, it helps to analyze and catalog biological pathways and networks, which are an important part of systemic biology. In structural biology, bioinformatics assists in the simulation and modeling of DNA, RNA and proteins, as well as biomolecular interactions.
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DNA (Deoxyribonucleic acid) is a molecule present in the nuclei of cells of all living beings and carries all the genetic information of an organism.It consists of a double-stranded double-helix ribbon composed of nucleotides.
The DNA molecule consists of three chemical substances:
1. Nitrogenated bases - Adenine (A), Thymine (T), Cytosine (C) and Guanine (G);
2. Pentose - A sugar having molecules formed by five carbon atoms;
3. Phosphate - a phosphoric acid radical.
The two filaments that make up the DNA coil one over the other and join through hydrogen bonds, which form between the 4 nitrogenous bases of the nucleotides:
A-Adenine;
T-Thymine;
C-Cytosine;
G-Guanine.
Hydrogen bridges are formed between the base pairs: A-T and C-G. Adenine with Thymine and Cytosine with Guanine.The DNA is so compacted in the cell nucleus that if it were possible to stretch it, it would be 2 meters long.
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RNA (ribonucleic acid) is a molecule responsible for the synthesis of proteins in the body cells. Its main function is the production of proteins.By means of the DNA molecule, the RNA is produced in the cellular nucleus, being also found in the cytoplasm of the cell. The acronym for RNA comes from the English language: RiboNucleic Acid.
The RNA molecule is composed of ribonucleotides, which are formed by a ribose (sugar), a phosphate and the nitrogenous bases.The nitrogenous bases are classified in:
- Adenine (A) and Guanine (G): purines
[bookmark: _GoBack]- Cytosine (C) and Uracil (U): pyrimidines
There are 3 types of RNA:
1- Ribosomal RNA (RNAr): it receives this name because it is the main constituent of the ribosomes. It has the highest weight, being the main responsible for the synthesis of proteins.
2- Messenger RNA (mRNA): together with ribosomal RNA, it assists in the synthesis of proteins, guiding the order of amino acids for protein formation. It is responsible for carrying the genetic information received from the DNA from the cell nucleus to the cytoplasm. Its weight is smaller than ribosomal RNA.
3- RNA Carrier (RNAt): its name already indicates that its function is to transport the molecules of amino acids that will be used in the synthesis of proteins. It transports these molecules to the ribosomes, where they bind and form proteins. Compared with the others, it has the lowest weight.
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The messenger RNA molecule is synthesized from a template of DNA by the transcription mechanism. The mRNA contains the information necessary to construct a protein, i.e., the base sequence in the mRNA determines the amino acid sequence in the polypeptide chain resulting from the translation. This information is encoded, i.e., the sequence of three adjacent nucleotides (codon) is specific for an amino acid-genetic code.In eukaryotes, the RNA molecule resulting from transcription is designated as the pre-mRNA or primary transcript. It presents coding regions (exons) and non-coding regions (introns) that are identified and removed. The set of changes that occur in the pre-mRNA is called RNA processing.

[image: Resultado de imagem para mRNA english]







[bookmark: _Toc532998719]tRNA
RNA transporter (RNAt) is a molecule synthesized from the DNA transcription process in segments located in specific regions of the chromosomes. It is involved with the synthesis of proteins in the mechanism of gene translation.This molecule is responsible for conducting the amino acids to the formation of the polypeptide chains constituting the proteins. His work in gene translation can be understood by parts:
1. The mRNA (messenger RNA), bringing the DNA coding for protein synthesis, is associated with the smaller subunit of the ribosome. This ribosome will traverse the ends of the mRNA, catalyzing the union of the amino acids.
2. Each tRNA, carrying a specific amino acid, binds to the mRNA codons through its anticodons. The rNAt that initiates protein synthesis is what transports methionine. Its anticodon has the AUC sequence therefore it binds to the AUG sequence of the mRNA codon. In the same way, the other tRNAs will fit their amino acids, which, through the action of the ribosome, are joined by peptide bonds.
3. As the ribosome "slides" on the mRNA molecule, the amino acids brought by the tRNA are bound in each predecessor and loaded by the ribosome until it arrives in a stop codon.
At the end of this process, the amino acids brought by the tRNA will then have formed the polypeptide chain. The mRNAs, ribosomes and RNAt involved in the process separate and the formed protein is released.Although there is a specificity in relation to the antitumor of the tRNA and the mRNA codon, the mRNA may encode more than one amino acid. This is because for almost all twenty existing amino acids there is more than one coding crack in mRNA, as determined by DNA. The amino acid leucine, for example, can be encoded by six different nucleotide breaks. In this way, it can be inferred that the tRNA can carry more than one type of amino acid.
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A microRNA (abbreviated miRNA) is a small non-coding RNA molecule (containing about 22 nucleotides) found in plants, animals and some viruses, that functions in RNA silencing and post-transcriptional regulation of gene expression. miRNAs function via base-pairing with complementary sequences within mRNA molecules. As a result, these mRNA molecules are silenced, by one or more of the following processes: 
1. Cleavage of the mRNA strand into two pieces, 
2. Destabilization of the mRNA through shortening of its poly(A) tail,  
3. Less efficient translation of the mRNA into proteins by ribosomes. 
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Both DNA and RNA are genetic materials responsible for the transmission of hereditary characters.DNA (deoxyribonucleic acid) is a molecule that carries all the genetic information of an organism and is present in the nucleus of the cells of all living beings.It has the function of transmitting the genetic information to the RNA. In relation to the pentose it contains, the RNA is formed by a ribose, while the DNA by a deoxyribose.
In relation to size, RNA is smaller than DNA. This is because RNA is formed by a single strand (ie a single strand), while DNA is composed of a double helix. Thus, RNA is formed from a DNA strand.
RNA and DNA also differ in their nitrogen bases as is demonstrated by the following figure.
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Genes are hereditary information units that form the chromosomes, formed by special sequences of hundreds or thousands of nitrogenous base pairs (A-T or C-G).They determine both the characteristics of the human species and the characteristics of each individual.The genes specify the amino acid sequences that serve as the basis for the synthesis of cellular proteins.These proteins, in general enzymes, act on the structure and metabolic functions of cells and consequently on the functioning of the whole organism.
[image: Resultado de imagem para gene]









[bookmark: _Toc532998723]Genome
The genome is all hereditary information encoded in the DNA of an organism or in RNA in the case of viruses. It is the set of all genes of a given species.DNA or genome sequencing is the technique used to determine in what order the nitrogen bases (Adenine, Thymine, Cytosine, Guanine) are in the DNA.Sequencing a genome means determining the order in which the information, that is, the genes, are placed in the genome, which allows to obtain information about the evolutionary line of the organisms, being able to bring new methods to diagnose diseases or formulate medicines and vaccines.
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Protein is the most important of biological macromolecules, making up more than half the dry weight of a cell. It is present in every living being and has the most varied functions.It is a polymer of amino acids that can act as enzymes, catalyzing chemical reactions, can carry small molecules or ions; can be motor to aid movement in cells and tissues; participate in gene regulation, activating or inhibiting; are in the immune system, among hundreds of other functions. Virtually all cellular functions require proteins to mediate them.Over billions of years each of them has been specializing in a distinct function, which depends on its structure and form.A protein is a large polypeptide, that is, amino acid residues are covalently linked together, we call the peptide bond. It is the union between the carboxyl group of one amino acid and the amino group of another amino acid, releasing water. This amino acid sequence is unique to each specific protein and is determined by the gene.
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The process of transcription in eukaryotes produces a primary transcript. This transcript contains intercalated sequences that will not be translated, called introns, which interrupt the exons, the sequences that will be translated. The amount of RNA discarded ranges from 50% to 90% of the primary transcript. The remaining segments, exons, are joined to form the complete mRNA molecules. The removal of introns and the formation of the final mRNA molecule by the union of the exons is called RNA splicing.The existence of introns seems to be a waste, but their presence increases the coding capacity of a given gene stretch because alternative patterns of recomposition produce different mRNA molecules.It is important to note that an RNA sequence is said to exon from the time it remains in the final RNA. Any sequence removed in the splicing process is intron. Therefore, the same primary transcript can have several introns and produce several final mRNAs - a phenomenon called alternative splicing.The process of "choosing" the introns is done by the action of small nuclear RNAs (RNAsn), which, together with proteins, form the small nuclear particles of ribonucleoproteins (snRNAs). The snRNAs together with the primary transcript form the spliceosome - responsible for the splicing process.As for the union process, the exons are united in the same order as the primary transcript.
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Genetics deals with heredity, that is, how individual traits are inherited through genes - on a small scale or molecular scale. The study is done by the investigation of genes, which is the fundamental unit of heredity. Each gene has a specific coding [nucleic acid sequence (DNA / RNA)] that will represent a well-defined function. It is because of him that his hair can be black and with curls, or have blue or brown eyes.

[image: Resultado de imagem para genetics]

Genomics deals with the study of all (or many) genes in a genome and their interactions with the environment. - wide or very large scale. Although it is related to genetics, they are different, since genetics deals with individual study of genes and what one takes from one generation to another.
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