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Tι είναι γονίδιο  

• Βασική μονάδα κληρονομικότητας 

• Ακολουθία βάσεων η οποία μεταφέρει την 

πληροφορία που απαιτείται για να 

δημιουργηθεί μια συγκεκριμένη πρωτεΐνη 

• Ένα γονίδιο κωδικοποιεί μια πρωτεΐνη ή ένα 

μόριο RNA 

  



 





 



 



 



definitions 
• Polymorphism : a variation in nucleotide sequence at a 

given position in the genome, seen in the population at a 
frequency of 1% or higher  

 

• Mutation : a change in nucleotide sequence which can 
occur in germ line cells or somatic cells. In germ line 
cells, mutations can be passed on to offspring who 
inherit the mutation. Mutations generally have a 
frequency of less than 1% in the population.  

 

• Allele : the specific variant (nucleotide) of a 
polymorphism at a single locus on a chromosome; for 
example A, C, G or T  

 



 



 



 



 



 



• However, common Multifactorial disorders 

result from polymorphisms in multiple 

genes, often coupled with environmental 

causes. The complicated bases of these 

diseases make them difficult to study and 

to treat. Heart disorder, diabetes and 

cancer are examples of this type of 

disorder.  



 

• SNPs may fall within coding sequences of genes, non-coding regions of 

genes, or in the intergenic regions between genes. SNPs within a coding 

sequence will not necessarily change the aminoacid 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 - if a different polypeptide sequence is produced they are 

non-synonymous.  

 

• Variations in the DNA sequences of humans can affect how humans 

develop diseases and respond to pathogens, chemicals, drugs, vaccines, 

and other agents. 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).  

 

• Genetic association studies 



 

Odds Ratio: 3.6 
95% CI = 1.3 to 10.4 



 



 



• Haplotype : the combination of two or 

more alleles at physically neighbouring 

positions within the genome  

 

http://www.ihgpharmaco.com/test/web-content/glossary.html
http://www.ihgpharmaco.com/test/web-content/glossary.html


 



 



 



Linkage disequilibrium 

• The occurrence together on the same 

chromosome of specific alleles at closely linked 

loci more frequently than would be expected by 

chance. Because linkage disequilibrium is a 

function of the distance between loci, it can be 

used to help infer the order of genes on 

chromosomes.  

 

• LD metrics: D, r2, LOD 



 



Genome wide association studies 

 



Overview 

• Gene 

• Polymorphism  

• Mutation 

• Genetic association studies 

• Haplotype 

• Linkage disequilibrium 

• Genome-wide association studies 



 



Example: MTHFR gene. Go to PubMed (www.pubmed.com) and type 

MTHFR and search GENE 

 

http://www.pubmed.com/


Click MTHFR for Homo Sapiens 

 



Available information regarding :Summary, Genomic regions, transcripts, 

Genomic context, Bibliography, Interactions, General gene information  

General protein information, Reference Sequences, Related Sequences  

 

 



 



Have a look to the references from PubMed…and how the 

gene and its SNPs are named in the literature… 

 



click on the link MIM 607093, hyperlink to OMIM database 



High quality description of the gene in text format 

 



Back to GENE, click on ENSEMBL link  



Detailed description of the gene with many bioinformatic 

tools. Click on the location link to view its location… 

 



 



Back to GENE, click on SNP geneview, to search for 

MTHFR SNPs 

 



dbSNP for MTHFR gene: all coding 

SNPs are shown (default) 

 



Scroll down… 

 



From bibliography, we are interested for a SNP with a nucleotide change 

C677T resulting in aminoacid change Ala222Val. This SNP has been 

implicated with many disorders and we are interested in identifying its 

unique rs code. Tick include clinically sources and then click refresh 

 



In exon 5, it is rs1801133. Click… 

 

http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?rs=1801133


dbSNP for rs1801133 

 



dbSNP for rs1801133 

 



dbSNP for rs1801133 

 



We are now interested to see the haplotype structure of the 

gene. Is our SNP in LD with other SNPs? Type 

www.hapmap.org 

 



 



 



 



Click HapMap Genome Browser 

(#24 - full data set)  

 

http://www.hapmap.org/cgi-perl/gbrowse/gbrowse?source=hapmap_B35
http://www.hapmap.org/cgi-perl/gbrowse/gbrowse?source=hapmap_B35
http://www.hapmap.org/cgi-perl/gbrowse/gbrowse?source=hapmap_B35
http://www.hapmap.org/cgi-perl/gbrowse/gbrowse?source=hapmap_B35
http://www.hapmap.org/cgi-perl/gbrowse/gbrowse?source=hapmap_B35
http://www.hapmap.org/cgi-perl/gbrowse/gbrowse?source=hapmap_B35
http://www.hapmap.org/cgi-perl/gbrowse/gbrowse?source=hapmap_B35


Search for MTHFR 

 



 



 



Click on Download HapMap data to find LD scores for 

all SNPs, including rs1801133  

 



results 

 



LD results for rs1801133 

 



Back to MTHFR page, click 

Annotate LD plot 

 



Click configure 

 



Red color shows regions of High 

LD 

 



gene 

 



Search for the published literature of MTHFR gene. Go 

to HuGE Navigator (http://www.hugenavigator.net/), 

and click on HuGE literature finder 

 

http://www.hugenavigator.net/


Search literature for MTHFR 

 



2429 results found!!! 

 



Limit by disease and choose Breast 

Neoplasms…and click continue 

 



Limit by study type and choose 

meta-analysis 

 



Click on the title to view the 

PubMed abstract 

 



Back to HuGE Literature Finder, click on HuGE Reviews, to 

find state-of-the-art open-access reviews for gene-disease 

associations 

 



 



 



Useful links 

• http://www.genecards.org/ 

GeneCards is an integrated database of human 

genes that includes automatically-mined 

genomic, proteomic and transcriptomic 

information, as well as orthologies, disease 

relationships, SNPs, gene expression, gene 

function, and service links for ordering 

assays and antibodies.  

http://www.genecards.org/


 



• http://www.snps3d.org/ 

• SNPs3D is a website which assigns 

molecular functional effects of non-

synonymous SNPs based on structure and 

sequence analysis.  

• Gene-gene interactions networks 

http://www.snps3d.org/


 



Genetic Association Database  

• archive of human genetic association studies of 
complex diseases and disorders. The goal of 
this database is to allow the user to rapidly 
identify medically relevant polymorphism from 
the large volume of polymorphism and 
mutational data, in the context of standardized 
nomenclature.  

• The data is from published scientific papers. 

• additional molecular reference numbers and 
links.  

• gene centered.  

• http://geneticassociationdb.nih.gov/ 



 



 



www.genome.gov 

 



 



 



 



 


