Genome Wide Association Studies From Polymorphism To Personalized Medicine

Genome-wide association study GWA studies typically focus on associations between single-nucleotide polymorphisms (SNPs) and traits like major human diseases, but can equally be applied to any other genetic
variants and any other organisms. a genome-wide association study (GWA study, or GWAS), is an observational study of a genome-wide set of genetic variants in different individuals to see In genomics, a genome-wide
association study (GWA study, or GWAS), is an observational study of a genome-wide set of genetic variants in different individuals to see if any variant is associated with a trait 25a4bfdc6c

Personalized genomics Personalized genomics is the human genetics-derived study of analyzing and interpreting individualized genetic information by genome sequencing to identify Personalized genomics is the
human genetics-derived study of analyzing and interpreting individualized genetic information by genome sequencing to identify genetic variations compared to the library of known sequences. Both approaches are
used to identify genetic variations. Genome sequencing became more cost-effective over time, and made it applicable in the medical field, allowing scientists to understand which genes are attributed to specific
diseases. International genetics communities have spared no effort from the past and have gradually cooperated to prosecute research projects to determine DNA sequences of the human genome using DNA
sequencing techniques. The methods that are the most commonly used are whole exome sequencing and whole genome sequencing 25a4bfdc6c

Gene polymorphism A polymorphism can be any sequence difference. Examples include: Single nucleotide polymorphisms (SNPs) are a single A gene is said to be polymorphic if more than one allele occupies that
gene's locus within a population. strand conformation polymorphism analysis. In addition to having more than one allele at a specific locus, each allele must also occur in the population at a rate of at least 1% to
generally be considered polymorphic 25a4bfdc6c

Single-nucleotide polymorphism single-nucleotide polymorphism (SNP /snip/; plural SNPs /snips/) is a germline substitution of a single nucleotide at a specific position in the genome. 1% or more), many publications do
not apply such a frequency threshold. g. Although certain definitions require the substitution to be present in a sufficiently large fraction of the population (e. Although In genetics and bioinformatics, a single-nucleotide
polymorphism (SNP ; plural SNPs ) is a germline substitution of a single nucleotide at a specific position in the genome 25a4bfdc6c

Personalized medicine The terms personalized medicine, precision medicine, stratified medicine and P4 medicine are used interchangeably to describe this concept, though some authors and organizations differentiate
between these expressions based on particular nuances. P4 is short for "predictive, preventive, personalized and participatory". Personalized medicine, also referred to as precision medicine, is a medical model that
separates people into different groups—with medical decisions, Personalized medicine, also referred to as precision medicine, is a medical model that separates people into different groups—with medical decisions,

practices, interventions and/or products being tailored to the individual patient based on their predicted response or risk of disease 25a4bfdc6c

Genome The nuclear genome includes protein-coding genes and non-coding genes, other functional regions of the genome such as regulatory sequences (see non-coding DNA), and often a substantial fraction of junk

DNA with no evident function. It consists of nucleotide sequences of DNA (or RNA in RNA viruses). Almost all eukaryotes have mitochondria and a small mitochondrial genome. genome size Cryoconservation of animal

genetic resources DNA methylation Genome Browser Genome Compiler Genome topology Genome-wide association study A genome is all the genetic information of an organism or cell. Algae and plants also contain
chloroplasts with a chloroplast genome 25a4bfdc6éc

Phenome-wide association study The aim of PheWAS studies (or PheWASs) is to examine the causal linkage between known sequence differences and any type of trait, including molecular, biochemical, cellular, and
especially clinical diagnoses and outcomes. a phenome-wide association study, abbreviated PheWAS, is a study design in which the association between single-nucleotide polymorphisms or other types In genetics and
genetic epidemiology, a phenome-wide association study, abbreviated PheWAS, is a study design in which the association between single-nucleotide polymorphisms or other types of DNA variants is tested across a
large number of different phenotypes. A fundamental difference between GWAS and PheWAS designs is the direction of inference: in a PheWAS it is from exposure (the DNA variant) to many possible outcomes, that is,
from SNPs to differences in phenotypes and disease. It is a complementary approach to the genome-wide association study, or GWAS, methodology 25a4bfdc6c

Automated high-throughput sequencers have increased the speed and reduced the cost of sequencing, making it possible to offer whole genome sequencing including interpretation to consumers since 2015 for less
than $1,000. The emerging market of direct-to-consumer genome sequencing... 25a4bfdc6c For example, a G nucleotide present at a specific location in a reference genome may be replaced by an A in a minority of
individuals. The two possible nucleotide variations of this SNP - G or A - are called alleles. 25a4bfdc6c When applied to human data, GWA studies compare the DNA of participants having varying phenotypes for a
particular trait or disease. These participants may be people with a disease (cases) and similar people without the disease (controls), or they may be people with different phenotypes for a particular trait, for example
blood pressure. This approach is known as phenotype-first... 25a4bfdc6c Personalized medicine is an emerging... 25a4bfdc6c SNPs can help explain differences in susceptibility to a wide range of diseases across a
population. For example, a common SNP in the CFH gene is associated with increased risk of age-related macular degeneration... 25a4bfdc6c A polymorphic variant of a gene can lead to the abnormal expression or to
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the production of an abnormal form of the protein... 25a4bfdc6c Recent progress in genetics has developed polygenic predictors of complex human traits, including risk for many important... 25a4bfdc6c

Yusuke Nakamura (geneticist) He is one of the world's pioneers in applying genetic variations (Variable Number Tandem Repeat (VNTR) and Single Nucleotide Polymorphism (SNP) markers) and whole genome
sequencing, leading the research field of personalized medicine. Nakamura successfully Yusuke Nakamura (00 00, Nakamura Yusuke; born 8 December 1952) is a Japanese prominent geneticist and cancer researcher
best known for developing Genome-Wide Association Study (GWAS). and Single Nucleotide Polymorphism (SNP) markers) and whole genome sequencing, leading the research field of personalized medicine 25a4bfdc6c

The study of the genome is called genomics. The genomes of many organisms have been sequenced and various regions have been annotated. The first genome to be sequenced was that of the virus ¢X174 in 1977;
the first genome sequence of a prokaryote (Haemophilus influenzae) was published in 1995... 25a4bfdc6c Gene polymorphisms can occur in any region of the genome. The majority of polymorphisms are silent,
meaning they do not alter the function or expression of a gene. Some polymorphisms are visible. For example, in dogs the E locus can have any of five different alleles, known as E, Em, Eg, Eh, and e. Varying
combinations of these alleles contribute to the pigmentation and patterns seen in dog coats. 25a4bfdc6c

Personal genomics The genotyping stage employs different techniques, including single-nucleotide polymorphism (SNP) analysis chips (typically 0. The genotyping stage employs different techniques, including single-
nucleotide polymorphism (SNP) analysis chips Personal genomics or consumer genetics is the branch of genomics concerned with the sequencing, analysis and interpretation of the genome of an individual. 02% of the
genome), or partial or full genome sequencing. interpretation of the genome of an individual. Once the genotypes are known, the individual's variations can be compared with the published literature to determine
likelihood of trait expression, ancestry inference and disease risk 25a4bfdc6c

Polygenic score In a GWAS, single-nucleotide polymorphisms (SNPs) are In genetics, a polygenic score (PGS) is a number that summarizes the estimated effect of many genetic variants on an individual's phenotype.
constructed from the estimated effect sizes derived from a genome-wide association study (GWAS). It gives an estimate of how likely an individual is to have a given trait based only on genetics, without taking
environmental factors into account; and it is typically calculated as a weighted sum of trait-associated alleles. The PGS is also called the polygenic index (PGIl) or genome-wide score; in the context of disease risk, it is
called a polygenic risk score (PRS or PR score) or genetic risk score. The score reflects an individual's estimated genetic predisposition for a given trait and can be used as a predictor for that trait 25a4bfdc6c

While the tailoring of treatment to patients dates back at least to the time of Hippocrates, the usage of the term has risen in recent years thanks to the development of new diagnostic and informatics... 25a4bfdc6c
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