A biomarker, or biological marker, is in general a 

substance" 
substance
 used as an indicator of a biological state. It is a characteristic that is objectively measured and evaluated as an indicator of normal biological processes, pathogenic processes, or pharmacologic responses to a therapeutic intervention. It is used in many 

fields" 
scientific fields
.

	· 1 Medicine
· 2 Geology, astrobiology, and biochemistry
· 3 Psychiatry
· 4 Cell biology
· 5 Exposure assessment
· 6 Genetics


Disease-related Biomarkers and Drug-related Biomarkers

It is necessary to distinguish between disease-related and drug-related biomarkers. Disease-related biomarkers give an indication of whether there is a threat of disease (risk indicator or predictive biomarkers), if a disease already exists (diagnostic biomarker), or how such a disease may develop in an individual case (prognostic biomarker). In contrast, drug-related biomarkers indicate whether a drug will be effective in a specific patient .

Marcatori genetici
Un marcatore genetico è una 

DNA" 
sequenza di DNA
 conosciuta che può essere identificata mediante un semplice 

 (procedura)" 
saggio
.

Un marcatore genetico può essere costituito da una breve sequenza di DNA, come la sequenza che circonda un polimorfismo a singolo nucleotide (single nucleotide polymorphism), o da una sequenza lunga, come i microsatelliti.

Tipi [modifica]
Alcuni tipi di marcatori genetici comunemente usati sono:

· RFLP (Restriction Fragment Length Polymorphism)

VNTR (
· 
inesistente)" 
Variable Number of Tandem Repeat
)

· Microsatellite Polymorphism
· SNP (Single Nucleotide Polymorphism)

· STR (Short Tandem Repeat)

La sequenza del DNA
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i primi due genomi umani sequenziati sono quelli di Venter (Celera) e di Watson (

 Genome Project" 
Human Genome Project
 at the National Institutes of Health,).  Nel 2010 il prezzo che le ditte pubblicizzano per la sequenza di un genoma umano e' di 5000 dollari, un prezzo realistico e' di 50000 dollari.

La seuqenza del genoma di watson e' costata 2 milioni di dollari

· http://translate.google.it/translate?hl=it&sl=en&u=http://www.roche-applied-science.com/publications/multimedia/genome_sequencer/flx_multimedia/wbt.htm&ei=Qds_SvGoOdGksAbny8jbCw&sa=X&oi=translate&resnum=5&ct=result&prev=/search%3Fq%3DGenome%2BSequencer%2BRoche%2B454%2BFLX%26hl%3Dit%26client%3Dfirefox-a%26rls%3Dorg.mozilla:it:official%26hs%3DNtU
A single-nucleotide polymorphism (SNP, pronounced snip) is a 
· 
sequence" 
DNA sequence
 variation occurring when a single nucleotide — A, T, C, or G — in the genome (or other shared sequence) differs between members of a species or paired chromosomes in an individual. For example, two sequenced DNA fragments from different individuals, AAGCCTA to AAGCTTA, contain a difference in a single nucleotide. In this case we say that there are two alleles : C and T. Almost all common SNPs have only two alleles.

Within a population, SNPs can be assigned a 

allele frequency" 
minor allele frequency
 — the lowest allele frequency at a 
· 
(genetics)" 
locus
 that is observed in a particular population. This is simply the lesser of the two allele frequencies for single-nucleotide polymorphisms. There are variations between human populations, so a SNP allele that is common in one geographical or ethnic group may be much rarer in another.

Types of SNPs
	Types of SNPs

	· Non-coding region

· Coding region 

· Synonymous

· Nonsynonymous 

· Missense

· Nonsense


Single nucleotide polymorphisms may fall within coding sequences of genes, non-coding regions of genes, or in the 

region" 
intergenic regions
 between genes. SNPs within a coding sequence will not necessarily change the amino acid sequence of the protein that is produced, due to degeneracy of the genetic code. A SNP in which both forms lead to the same polypeptide sequence is termed synonymous (sometimes called a 

mutation" 
silent mutation
) — if a different polypeptide sequence is produced they are nonsynonymous. A nonsynonymous change may either be 

mutation" 
missense
 or 

mutation" 
nonsense
, where a missense change results in a different amino acid, while a nonsense change results in a premature stop codon. SNPs that are not in protein-coding regions may still have consequences for gene splicing, transcription factor binding, or the sequence of non-coding RNA.

[edit] Use and importance of SNPs
Variations in the DNA sequences of humans can affect how humans develop diseases and respond to pathogens, chemicals, drugs, vaccines, and other agents. SNPs are also thought to be key enablers in realizing the concept of personalized medicine.[1] However, their greatest importance in biomedical research is for comparing regions of the genome between cohorts (such as with matched cohorts with and without a disease).

The study of single-nucleotide polymorphisms is also important in crop and livestock breeding programs (see genotyping). See 

genotyping" 
SNP genotyping
 for details on the various methods used to identify SNPs.

· "c." for a coding DNA sequence (like  c.76A>T)

· "g." for a genomic sequence (like g.476A>T)

· "m." for a mitochondrial sequence (like m.8993T>C, see Reference Sequence) 

· "r." for an RNA sequence (like r.76a>u)

· "p." for a protein sequence (like  p.Lys76Asn)

As there are for genes, there are also bioinformatics databases for SNPs. dbSNP is a SNP database from National Center for Biotechnology Information (NCBI). SNPedia is a wiki-style database from a 

organization" 
hybrid organization
. The OMIM database describes the association between polymorphisms and, e.g., diseases in text form, while HGVbaseG2P allows users to visually interrogate the actual summary-level association data.
http://www.ncbi.nlm.nih.gov/sites/entrez?db=omim
