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(Genetics

Scientific study of how physical, biochemaical,

and behavioral traits are transmaitted from
parents to their offspring. In essence, the

science of heredity.




Organism A human body Each cell One specific Each DNA

(human) is made up nucleus chromosome  chromosome is a
of trillions contains an pair is one long DNA double
of cells. identical molecule and helix.
complement of genes are functional
chromosomes. regions of this DNA.

Genetic information contained in DNA
DNA is composed of nucleotides

A gene is a unique sequence of nucleotides
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Some Genetic Terms

Allele for purple flowers

i Homologous

Locus for flower-color gene > pair of
chromosomes

-

Allele for white flowers

« (Genes are instructions for producing a trait
+ Locus is the spot each genes has on a chromosome

* Diploid cells have two genes (a gene pair) for each trait,
each on a homologous chromosome

+ Alleles are various molecular forms of a gene encoding
for the same trait (i.e. flower color)




T1 €ival yovidlo

« Baolkn povada KANPOVOUIKOTNTAC

* AKoAoubia Bacewv N OoTToia PETAPEPEI TNV
TTANPOPOPIa TTOU ATTAITEITAI VIO VO
ONUIoUPYNOEI hIa CUYKEKPIMEVN TTPWTEIVN

* ‘Eva yovidlo KWOIKOTTOIEI hIa TTPWTEIVN N £va
uopio RNA



Structure of a Gene

Exon 3
Intron 2 M Intron 3

A

Gene (DNA)

Transcription

Primary transcript (RNA)

:
—_

Mature transcript (mRNA) L

Protein synthesis

FFFFIAIS




WAY

HUMAXN INDIVIDUALITY




DNA sequence of all human beings is 99.9% identical
2 Our DNAs differ by 0.1%.

= Does it make a difference ? @

0.1% difference translates into 3 million
separate “spelling” differences in a
genome of 3 billion bases




Small variations in genotype can make
big differences to phenotype (.2




Two unique
individuals

Chromosomes

DNA
AACGTTGTGACCTGCAGTGGAAACAGTATGA




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,Gor T



POLYMORPHISMS

INSERTIONS DELETIONS
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- Nonsense * Nonsense « Nonsense
» Silent * Frameshift « Frameshift
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Single nucleotide polymorphisms (SNP)
G G|TIAACTTG.....
GGlclaacTTOG...

¢ Most common, Incidence 1 per 300 - 600bp
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Mutation

General Mutation
population




Polymorphism

SNPS "Poly” ¢ "morphe’

(pronounced snips)

General
population




Mendelian Traits in Humans

Recessive phenotype: Albinism Dominant phenotype: Achondroplasia




 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
seguence 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
Nnon-synonymaous.

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 assoclation studies



Type 1 Diabetes Patients l

Controls I

'8 HLA DR4

Odds Ratio: 3.6
95% CI = 1.3 to0 10.4

’ = non-HLA DR4



Consequences of polymorphisms

Drug metabolism Drug transport

Disease ; | Receptor
susceptibility « Polymorphisms »
Adverse Drug Respnndersf
Reaction Non-responders




From SNP to Haplotype

Phenotype
Black eye © 1 %;TT:‘__.._ AC .
Brown eye » GATGTTCGTACTGA Haplotypes

e
L

Black eye < CATATTCGTACGGA AG- 2/6

™ GATATTCGTACGGA GTA 3/6
Brown eye o GATGTTCGTACTGA AGA 1/6
Brown eye — GATGTTCG

DNA Sequence




* Haplotype : the combination of two or
more at physically neighbouring
positions within the


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

Haplotype

pe: A set of closely linked genetic markers
present on one chromosome which tend to be
inherited together (not easily separable by
recombination).

Set of SNP polymorphisms: a SNP haplotype
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Crossing Over Points




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, r?, LOD



PERSPECTIVES

SNF1 ' Promaoter Two major haplotypes SNPs 1-4

SNP2 AG Non-synonymaoLs SNP1 SNP2 SNP3 SNP4
SNP3 AT Synonymous G A A T
SNP4 T/G Deep intronic T G T G
SNPS AC Non-synorymous

Figure 1| Haplotypes and linkage disequilibrium in single-nucleotide-polymorphism selection.
Single-nuclectide polymorphisms (SNPs) 1-4 are in linkage disequilibrium and form two common
haplotypes, which can be characterized by any of the variants. Therefore, it is only necessary to detemine
the genotype of one of the SNPs to capture the information about all four SNPs. SNPS is not in linkage
disequilibrium with SNFs 1-4 and is not part of the haplotype, but it might still contribute independently to
the risk of the phenotype.




Genome wide associlation studies

Figure 3. Genome-wide Association Findings in Rheumatoid Arthritis

* PTPN22
TRAF1-C5

17 18 19 20 21 22

Genome-wide association studies assume a priori hypotheses about candidate genes or regions that might be
associated with disease; rather, they test single-nucleotide polymorphisms (SNPs) throughout the genome for
possible evidence of genetic susceptibility. Associations plotted as —log,, P values for a genome-wide associa-
tion study in 1522 cases with rheumatoid arthritis and 1850 controls, showing single data points for SNPs with
P <107 (lower horizontal red line) for 22 autosomes and the X chromosome. The predefined level of signifi-
cance, at 5 X 107 is shown with a horizontal blue line. SNPs at PTPN22 on chromosome 1, the major histo-
compatibility comples (MHC) on chromosome 6, and the TRAF7-C5 locus on chromosome 9 exceed this thresh-
old. Reproduced with permission from Plenge et al.¥
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Example: MTHFR gene. Go to PubMed (
MTHFR and search GENE

@' Home - PubMed - NCBI - Mozilla Firefox
File Edit Yiew History Bookmarks Toocls Help
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http://www.pubmed.com/

Click MTHFR for Homo Sapiens

@ MTHFR - Gene - NCEI - Mozilla Firefox
Eile Edit View History Bookmarks Tools Help

£ MTHFR - Gene - NCEI |T|

= hitp://www.nchi.nlm.nih.gov/genetterm=MTHFR

Resources [¥] How To [+ My NCBI Sign In
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Save search Limits  Advanced

Cisplay Settings: Summary, 20 per page, Sorted by Relevance Sendto: Filter your results:

All (1750)

Results: 1 to 20 of 1750 Page 1 ofB8 Mext=  Last=s Current Only (1749}

MTHFR Genes Genomes (1745)

Official Symbol: MTHFR and Name: methylenetetrahydrofolate reductase (NAD(P)H) [Homo sapiens] SNP GeneView (79)

Other Aliases: RP11-56M19.4

Other Designations: 5,10-methylenetetrahydrofolate reductase (NADPH), methylenetetrahydrofolate reductase

Chromosome: 1; Location: 1p36.3 IManage Fiters

Annotation: Chromosome 1, NC_000001.10 (11845787 11866160, complement)

MIM: 607093 )

ID: 4524 W Top Organisms [Iree]

Order cDNAclone Homo sapiens (70)

Desulfatibacillum alkenivorans AK-01 (10)

Mthfr Desulfobacca acetoxidans DSM 11109 (10

Official Symbol: Mthfr and Name: 5,10-methylenetetrahydrofolate reductase [Mus musculus) Desulfobacterium autotrophicum HRM2 (9)

Other Aliases: RP23-139J21.2, AI323986 Mus musculus (8)

Other Designations: methylenetetranydrofolate reductase All other taxa (1643)
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Available information regarding :Summary, Genomic regions, transcripts,
Genomic context, Bibliography, Interactions, General gene information
General protein information, Reference Sequences, Related Sequences

@ MTHFR methylenetetrahydrofolate reductase (MAD(PJH) [Homo sapiens] - Gene - MCBI - Mozilla Firefox
File Edit View History Bookmarks Tools Help
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Display Settings: [+ Full Report Send to:

Table of contents
MTHFR methylenetetrahydrofolate reductase (NAD(P)H) [ Homo sapiens ] Summary
Gene |D: 4524, updated on 19-MNov-2011 Genaomic context

Genomic regions, transcripts, and products
< Summary _ Bibliography

Official Symbol MTHFR provided by HGHC Fhenotypes
Official Full Mame methylenetetrahydrofolate reductase (NAD(PIH) provided by HGNC Interactions
Primary source HGMNC: 7436 General gene info
Locustag RP11-56M19.4
Seerelated EnsemblENSG00000177000; HPRD:06158; MIM:607093; Vegqa:OTTHUMGOO000002277
Gene type  protein coding
RefSeq status REVIEWED
Organism Homo sapiens Additional links
Lineage Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria;
Euarchontoglires; Primates; Haplorrhini; Catarrhini; Hominidae; Homao
Summary The protein encoded by this gene catalyzes the conversion of 5, 10-methylenetetrahydrofalate to Links
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Have a look to the references from PubMed...and how the
gene and its SNPs are named in the literature...

@ MTHFR methylenetetrahydrofelate reductase (MAD{P)H) [Homo sapiens] - Gene - NCEI - Mezilla Firefox
File Edit View History Bookmarks Tools Help
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@ [ Links to other resources

AceView
~| Bibliography Ensembl
Evidence Viewer

Related articles in PubMed GeneTests for MIM: 236250

Gene polymorphisms MTHFRCATTT and MTRAZ756G as predictive factors in adjuvant chemotherapy for stage Il GeneTests for MIM: 607033
colorectal cancer. Tafin H, st al. Anticancer Res, 2011 Sep. PMID 21868559. HGMC

[The role of 1691G=4 (L eiden) mutation in Factor V gene. 20210G=Ain prothrombin gene and 677C=T in MTHFR gene HPRD
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case-control study Kasperzyk JL, et al. Am J Epidemiol, 2011 Oct 1. PMID 21810727. MGC
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Chorna LB, et &l. Tsitol Genet, 2011 May-Jun. PMID 21774403, PharmGKB

Methylenetetrahydrofolate reductase (MTHFR) genotype, smoking habit, metastasis and oral cancer in Taiwan. Tsai Reactome
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click on the link MIM 607093, hyperlink to OMIM database

@ MTHFR methylenetetrahydrofolate reductase (NAD(P)H) [Homo sapiens] - Gene - NCBI - Mozilla Firefox
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- Summary
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See related
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High quality description of the gene in text format

@ OMIM Entry - *607093 - 510-METHYLENETETRAHYDROFOLATE REDUCTASE; MTHFR - Mazilla Firefox
File Edit View History Bookmarks Teools Help
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Back to GENE, click on ENSEMBL link
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Detailed description of the gene with many bioinformatic
tools. Click on the location link to view its location...
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Back to GENE, click on SNP geneview, to search for

MTHFR SNPs
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dbSNP for MTHFR gene: all coding
SNPs are shown (default)

@ SMP linked to Gene MTHFR(genell:4524) Via Contig Annotation - Mozilla Firefox
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Scroll down...

@ 5MP linked to Gene MTHFR(genelD:4524) Via Contig Annotation - Mozilla Firefox
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= = http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgiflocusld=4524

SNP SUBMISSION Amino

DOCUMENTATION Chr. mRNA dbSNP rs# Hetero- /600 maF A1'®1® 3p Linkout Function 4PSNP Protein Codon ™ v p
position pos clusterid zygosity origin allele residue pos pos

-

11850749 2188 rs45572531 0.006 w 0.0056 1= synonymous A Thr[T] 3

contig
reference

11850750 2187 rs35737219 0.035 15 missense Met [M] 2

contig
reference

11850759 2178  rs145544233 0.000 missense Val [V] 2

contig
reference

11850767 2170 rs139586522 0.001 SYnonymaous Thr[T] 3

contig
reference =l

11850805 2132 1190087897 N.D. missense T Leu [L]

contig
reference Etl

11850842 2095 rs140496402 0.001 synonymous A Val [V]

contig
reference Val [V]

11850927 2010 rs2274976 0.099 ; missense A Gin [Q]
missense C Pro [F]

B P A% e

I G Thr[T 3

= Th[T] 2

Ala[A] 2




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

@ SMP linked to Gene MTHFR({genelD:4524] Via Contig Annotation - Mozilla Firefox
File Edit View History Bockmarks Tools Help

;j SMP linked to Gene MTHFR(genelD:4524... | + |

& | = httpe/Swww . ncbi.nlm.nih.gov/SNP/snp_ref.cgiflocusld=4524
DNUIL JeNeue vanauvins
PubMed Mucleotide Protein Genome Structure PopSet Taxonomy OMIM Books SNP

[ Search for SNP on NCBI Reference Assembly
Search Entrez SNP ~ for Go

SNP linked to Gene MTHFR{genelD:4524) Via Contig Annotation
| Send | rs# on all gene models to Batch Queryl Download | all rs# to ﬁle_Mm i§

B Gene Model {(mRNA alignment) information from genome sequence
Total gene model (contig mRNA transcript): 1
mrna transcript  protein  mrna orientation Contig Contig Label List SNP
MM_005957.4 plus strand NP_005948.3 forward MT_021937.19 GRCh37.p&  =- currently shown
dbSMP Homepage

Y| Clinical Source in gene region @ cSMP has frequency ' double hit
Announcements

dbSNP Summary gene model Contig Label  Contig mrna protein  mrna orientation transcript snp count
FTP Download (contig mRNA transcript): GRCh37.p5 NT_021937.19 MM_005957.4 NP _005948.3 forward plus strand 81, coding
HUMAN VARIATION

SNP SUBMISSION . Amino
Chr. mRNA db5SNP rs# Hetero- Allele dbSNP Protein Codon

DOCUMENTATION Region Validation MAF 3D Linkout Function acid Publ

position pos clusterid zygosity — origin allele residue pos -

SEARCH

L7} ol mel G




In exon 5, 1t IS

@' SMP linked to Gene MTHFR{genelD:4524) Via Contig Annotation - Mozilla Firefox
Eile Edit ¥iew History Bookmarks Tools Help

% SMP linked to Gene MTHFR(genellt4524... | +

= = http:/fwww.ncbi.nlm.nih.gov/SMP/snp_ref.cgifshowRare= on8ichooseRs=coding&locusld=4524 & mrna=N

. J/.

11856328 944 rs190090/19 N.U. I Yes

11856330 942  rs138760604 0.000

1856335 937  rs34279942 0.004

11856343 929  rs45589033 0.004

11856376 896  rs150847674 0.001

11856378 894 rs1801133 0.387 Ha 03251

11856382 890  rs45438591 0.004

11856383 88 rs141060174 0.000

missense

contig
reference

missense

contig
reference

SyNonymous

contig
reference

missense

contig
reference

missense

contig
reference

missense

contig
reference

missense

contig
reference

SyNonymous
contig

(8
I
A
G
T
C
A
G
A
G
T
C
A
G
A

Pl
Leu |L] 1
Phe [F] 1
His [H] 2
Arg[R] 2
Phe [F] 3
Phe [F] 3
Asn [N] 1
Asp [D] 1
Asn [N] 1
Asp [D] 1
Val [V] 2
Ala[A] 2
Arg [R]
Gly [G] 1
Ala[A] 3
Ala TAT 3

[T o TR | TN o TR | TR o

b2 TR

" @

@

A



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

dbSNP for rs1801133

@ Reference SMP(refSMP) Cluster Report: rs1801133
File Edit Yiew History Bookmarks Tools Help

Fj Reference SMP(refSMP) Cluster Report: rs...l + |

**Clinical Source™ - Moazilla Firefox

= http://www.nchi.nlm.nih.gov/SNP/snp_ref.cgifrs=1801133

dbSNP
Short Genetic Variations

Nucleotide Protein Genome  Structure F’DpSE.‘l TE!I'[DT'IDI'T'I}" OMIM  Books SNP
Search for SNP on NCBI Reference Assembly

Reference SNP({refSNP) Cluster Report: rs1801133

RefSNP
Organism: human (Homo sapiens)

PubMed

Search Entrez SNP - for

*Clinical Source™

Allele
SV

HGVS Names
MC_000001.10:g.11856373(

dbSNP Homepage
Announcements
dbSHP Summary
FTP Download
HUMAN VARIATION
SNP SUBMISSION

DOCUMENTATION
1

Molecule Type: Genomic
Created/Updated in build: 83/135
Map to Genome Build: 37 3
Validation Status: =~ L 7' Hix
Citation: FubMed
Association: NHGEI GWAS PheGenl

SMP Details are organized in the following sections:
Geneliew

Variation Class: . . -
single nucleotide variation

RefSNP Alleles: C/T
Allele Origin:
Ancestral Allele: C
Clinical Source: CRERTEE L0l
Clinical Significance: MA
MAF/MinorAlleleCount: A=0.325/711
MAF Source: 1000 Genomes

Submission | _Fasta | Resource | Validation

MNG_013351.1:9.14783C>T
MM_005957 4:c BBAC=T
MP_005948 3:p.Ala222Val

B integrated Maps (Hint: click on 'Chr Pos' or ‘Contig Pos’ column value to see variation in NCBI sequence viewer)

Intenrated Mans

-

http://main.genome-browser.bx.psu.edu/cgi..&db=hgli&position=chrl 11778944 11778985

© O




dbSNP for rs1801133

@ Reference SMP(refSMP) Cluster Report: rs1801133
Eile Edit View History Bookmarks Tools Help

% Reference SNP(refSNP) Cluster Report: rs...l + ‘

**Chnical Source™ - Mozilla Firefox

= http:/fwww.nebinlm.nih.gov/SNP/snp_ref.cgifrs=1801133

€
M

B Fasta sequence (Legend)

=gnl|dbSNP(rs1801133|allelePos=401|totalLen=801[taxid=9606|snpclass=1|alleles="C/T|mal=Genomic|build=135

TCITITCTAT
TGGEGAGTITG
GRGTCATCTC
CAGGCTGIGE
CTGCCCARGTC
TGACTGICRAT
GCTIGACCTIGR
Y

CGATTITCATC
ATGCACCGAC
GGGECCCAGGER
GCIGGEGEGEGECT
CCAGRACTITG
RLRCCCRGCR
AAGGGATTCT

GECCACCALG
GRAGCRAATCCR
TGGEETCRGR
TGIGCIGTIG
CCIGTIGGICT
CCCTATTGGC
AGCACTTGAR

ATCRACGCAGC
ABTGGGCATCA
GRGCCCATAR
CIGGGEIGGEAG
CRACAGCGTIG
BCRGTGICIG
BATTCTCATT

INCBI Resource Links

Hesource

Submitter-Referenced
dbSTS GenBank
80 GA7T549 NT 02193717

B Population Diversity

TGCAGGCCTG
CCCCCACICT
AGCATATCRG
GRAGGETGCAR
CTICATCCCT
RAGGTTACCCC
GEAGAAGETG

TTITCTTIGR
CTIGCCCCAT
GCICCCTICCR
TGCTGAGITC
CTIGGCCACC
TTGAGGGETT
ACRRATCCTG

dbSNP Blast Analysis

ATTIGCITGG
TEGARCTGGEE
TCATGRGCCC
GATCAGAGCC
CGCCTTGALC
LBBRGGCCRCC
TCIGCGGGEAG

GECTGACACR
CGICCCCGGG
CCCCARCICIC
GCTIGAGTITCT
CCATTTTGGT
TGITGTACTT
CITARATCAG

CTGCTICRAGGE
CICTGAGCCAR
AGCCRCTCRC
CCCRARAGCAG
AGGTGEAGGEC
CCGRAGCRGE

TTCTTCCGCT
ATCTTTCCCA
ACCGCACCGET
TCCCAGATCT
TACCTICTAAT
TGECCRARCRR

UniGene Cluster ID

214142

CAGGACAGIG
CCTCCCCIGAR
TGTTTITAGTT
AGGRCTCTCT
CAGCCTICTICC
GRAGCTITIGAG

TTGIGRAAGEC
TCCAGGIGAG
CCTCGCRCAG
CCTCTICAGET
TITCCCCCCA
GCATCRCCRR

3D structure mapping
MNP_005948

OMIM

607093.0003

-

http://main.genome-browser.bx.psu.edu/cgi.. &db=hglE&position=chrl 11778944 11778385




dbSNP for rs1801133

@ Reference SMP(refSMP) Cluster Report: rs1801133 **Clinical Source™ - Mozilla Firefox
File Edit Yiew History Bookmarks Tools Help

gj Reference SMNP(refSMP) Cluster Report: rs...l + |

& | = http:/ fwwow.ncbinlm.nih.gov/SMP/snp_ref.cgifrs=1801133
e

B Population Diversity

Sample Ascertainment Genotype Detail Mew Alleles

Individual Chrom. c ¢c of T 1T I
Group Sample Cnt. . — | WP

55105110012 PA155830955 2308 0.684
55161162859 ENSEMBL celera 6 0.667 0.333 0.667
55166100327 PGP 2 1.000 0.500
55198024843 BUSHMAN_POP 2 1.000 0.500
55218238438 pilot_1_YREI_low_coverage_panel 0.881
55230427635 pilot_1_CEU_low_coverage_panel 0.725
55238142821 pilot_1_CHB+JPT_low_coverage_panel 0.567
523844687 AFD _EUR_PANEL European 0.042 0.3170.708

AFD _AFRE_PAMNEL African American 0.7520.870

AFD_CHN_PAMNEL Asian 0.167 0.2510.667
552978066 MNIHPDR Global 0.081 0.2510.784
553210929 JBIC-allele 0.597

55341933225 ESP_Cohort_Populations 0.078 0.0200.740
http://main.genome-browser.bx.psu.edu/cgi. &db=hgl8&position=chrl 11778944 11778385

00 . % @8

Population




We are now interested to see the haplotype structure of the
gene. Is our SNP in LD with other SNPs? Type
www.hapmap.org

@ HapMap Homepage - Mozilla Firefox
File Edit VYiew History Bookmarks Tools Help

:Eg;HapMap Homepage |T‘

6 J :: http://hapmap.ncbi.nlm.nih.gow/
o

International

HapPI}/Iap__. A International HapMap Project
oiect adl P

Home | About the Project | Data | Publications | Tutonial

77 | English | Frangais | BAEE | Yoruba

The International HapMap Project is a partnership of scientists and funding agencies from Canada, China, Japan, Nigeria, the United Kingdom and the United States to

develop a public resource that will help researchers find genes associated with human disease and response to pharmaceuticals. See "About the International HapMap
Project” for more information.

Project Information - MNew __________________________|

About the Project

s 2011-06-13: HapMap help desk announcement
HapMap Publications

HapMap Tutorial There was a prnblem with the HapMap help desk system. In the past several weeks, emails sent to hapmag-

A . help@nchbi.nlm.nih.gov did not reach the help desk, and thus user requests were not addressed. Please resend your
Haphap Mailing List email request if you sent emails to the HapMap help desk in the past several weeks. Sorry for the inconvenience.
HapMap Project Participants

+ 2011-04-20: Hapmap help desk service interruption notice

HapMap Genome Browser release #28 (
Phases 1, 2 & 3 - merged genotypes & + 2011-02-02: Haploview issues with rel 28 data
freguencies |

There will be no help desk support from 05/03/2011 to 05/23/2011. Sorry for the inconvenience.

ol o W @




International HapMap Project

« A catalog of common genetic variants that occur in

human beings.

— what these variants are

—were they ocour in our DNA

- how they are distributed among people within populations and
among populations in different parts of the world

Crestoasrw! ANCACDEGA::: : TTEOGOETE. .o AOTCORGE ®a::
fesrcars] AACAEBEEL... TPEAAOAYTE. . AOTEL AEES. . ] i PRI
Ea | AACEHETEBECOhkc:cx:: FTETDOWUEYE . s dAETESA ATOS

Tewvranead AAEARCBEEA,... TFEACHAATE AATELAEES |E|E'|'It|f||:-:|t||:||'|

rew

el 1 TTCAAEREETEACOATTE R

o nEEc A
R fl. N F R BN FN | - - Hd PII:It:rlFE
fickchoad CCCOATOTETOATAD | .:.].n-,p”dlj.:.r-

i 4

"Tag” SNPs
For genotyping

]
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mipc vy Fapmap.orgfonginhaplotype




Ewova 2: H xataokew) tov HapMap
' : ' YIVETOL GE 3 GTO0. (a)
Chansone ] ANCACOEEA.... TTEGEGETE.... AGTEEAECE..., LLPOOOIOPILOVTUL SNPS OF OgtypoTo
Chorcsone? ARCACGEEA, .., TTCGAGTE, .. AGTEA ACEG,,., DINA 070 TOALG GTopua. (b) Tetrovekol
Oronceaned AACATGCCA..., TTCGEGGTC,... AGTCAACEG,.,, SIS OV KATpOvOLOUVTOL Pl
Choresoned AACACGCEA.... TTCGGGTC..., AGTCEACCE.,., KUTUTAOOOVTOL OF UMAOTVMOVG (C)
> [Tpocotopilovton'Tag" SNPs néca
GTOUS OMAOTOIONS T OT01N
TEPLYPUPOVY TTATPOS TOVS

B SNPs

Hagkthpa ! CTCAAAGTACOOTTCAOGCA amhotomovs. Me Ty yovotonmaon 3 tag

Haplotype? TTGATTGCGCAACAGTAATA SNPs 100 @oivovTot TNV £1KOVT, 01

Hephtype CCCEATCTGTGATACTGGTG EPEVVITES TPOGO10PILOLY TO10S U0

Hightype4 T0V¢ 4 UMAOTUTTONG ElVOL TEPOV GE
Ka6e drollo..
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To owypapa Gelyvet 2 TPOYOVIK
YPOUOCOUOTO TOL CVALLYVVOVTOL HECEH
UVOGLVOVUGOV Y10 TOAAES YEVIEC MOGTE VU
OMCOVV OLIYOPETIKA Y POUOCO AT
amoyovav. Edv 1o YEVETIKI) TUPAAAGYT) TOV
CNUEIOVETOL ILE TO YPULIY A GTO TPOYOVIKO
YPOUOCOUE CVEAVEL TOV KIVOLVO Y10 KATO10
VOGTLLO. 01 2 aTOYOVOL TNG GUYYPOVIS YEVIAS
OV KANPOVOLLOVY TO GUYKEKPILEVO THTILM
TOV YPOUOCONATOC. B0 EYOLV VLN LLEVO
Kivovvo. ITanciov m¢ mopariaync A.
VITAPyoVY ToALO1 SNPS Tov nmopovy vo
¥PNOLLOTOM B0V Y10 TOV EVIOMGIO NS A.



@ HapMap Homepage - Mozilla Firefox
Eile Edit View History Bookmarks Tools Help

:EE;HapMap Homepage |T|

€9 --- hitp://hapmap.ncbi.nlm.nih.gov/ - '-"l- Google Pl A “'.G
HapMap Tutorial
HapMap Mailing List
HapMap Project Participants

There was a problem with the HapMap help desk system. In the past several weeks, emails sent to hapmap- o
help@ncbi_nlm.nih.gov did not reach the help desk, and thus user requests were not addressed. Please resend your
email request if you sent emails to the HapMap help desk in the past several weeks. Sorry for the inconvenience.

2011-04-20: Hapmap help desk service interruption notice

There will be no help desk support from 05/03/2011 to 05/2372011. Sorry for the inconvenience.

HapMap Genome Browser release #28 |
Phases 1, 2 & 3 - merged genotypes & 2011-02-02: Haploview issues with rel 28 data

frequencies |

HapMap3 Genome Browser release #3 |
Phase 3 - genotypes & frequencies )

Recently, there are several questions about Haploview data format errors when users tried to analyze HapMap release
28 data. The current Haploview version (4.2) does not recognize the new individuals in release 28 and the software will
generate an error similar to "Hapmap data format error: NA18876" when trying to open the data.

HapMap Genome Browser release #27 |

Phase 1, 2 & 3 - merged genotypes & Haploview is developed and maintained by an organization different from HapMap. Please contact Haploview help desk
frequencies ) (haploview(@broadinstitute org) for questions specific to this software.

HapMap3 Genome Browser release #2 (
Fhase 3 - genotypes, frequencies & LD )

HapMap Genome Browser release#24 | The liftover of the HapMap Il genetic map from human genome build b35 to GRCh37 is available. Data is available for
Phase 1 & 2 - full dataset ) bulk download.

2011-01-19: HapMap phase Il recombination rate on GRCh37

Whs Karyogram 2010-08-18: HapMap Public Release #28
HapMart
HapMap FTP Genotypes and frequency data in hapma_p fcurm_at are now available for data in merged Hiaphu'lap phases I+_|I+||I rel_ease
Bulk Data Download #28 (MCBI build 36, dbSNP b126). Data is available for bulk download and also available for browsing. Click here
uik Lata Lowmioa to read the latest release notes.
Data Freezes for Publication

ENCODE Praiect « 2010-05-28: HapMap3 Public Release #3
http:_r'_r'hapmap.ncbi.nlm.nih.gw_r'cgi—perl_f'gbrowsefgbrowse??nurce:hapmap24_835 L, . . o 49 Ol bl

9 ¥ @8~ e e



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

@ HapMap Data Rel 24/phasell Mov08, on MCBI B36 assembly, dbSMP b126 - Meozilla Firefox
File Edit View History Bookmarks Tools Help
11} HapMap Data Rel 24/phasell Nov0g, on ... | + |

:EE# http:/‘hapmap.nchinlm.nih.gov/cgi-perl/gbrowse/hapmap24_B36/

€)
M

International HapMap Project

Home | About the Project | Data | Publications | Tutorial

B _Instructions
Searching: Search using a sequence name, gene name, locus, or other landmark. The wildcard character * is allowed.
Mavigation: Click one of the rulers to center on a location, or click and drag to select a region. Use the Scroll/Zoom buttons to change magnification and position.

Examples : Chr20, Chr3:660,000..760,000, SNP:rs6870660, NM_153254, BRCA2, 531, ENm010, gwa®, PARK3.

[Help] [Reset]
B _Search
Help links:

Landmark or Region : Reports & Analysis :

|MTHFF<'! Search | |Ann0tate LD Pleot E Configure... | Go |

Data Source
| HapMap Data Rel 24/phasell Nov(5, on NCBI B36 assembly, dbSNP b126 E|

Population descriptors:YRI: Yoruba in |badan, Nigeria, JPT: Japanese in Tokyo, Japan, CHB: Han Chinese in Beijing, China, CEU: CEPH (Utah residents with ancestry
from northern and western Europe)




@ HapMap Data Rel 24/phasell Nowv08, on NCBI B36 assembly, dbSNP b126: chrl:11768374.11788702 - Mozilla Firefox
File Edit View History Bookmarks Tools Help

:fié HapMap Data Rel 24/phasell Novi8, on ... | + ‘

€ | :EE# http://hapmap.ncbi.nlm.nih.gov/cgi-perl/gbrowse/hapmap24_B36/%search
s

International

HaPMaP - N ,
Project 1

International HapMap Project

Home | About the Project | Data | Publications | Tutorial

Showing 20.33 kbp from chr1, positions 11,768,374 to 11,788,702

B Instructions
Searching: Search using a sequence name, gene name, locus, or ather landmark. The wildcard character * is allowed.
Navigation: Click one of the rulers to center on a location, or click and drag to select a region. Use the Scroll/Zoom buttons to change magnification and position.

Examples: Chr20, Chr3:660,000..760,000, SNP:rs6870660, NM_153254, BRCAZ2, 5g31, ENm010, gwa®, PARK3.

[Bookmark this] [Upload your own data] [Hide banner] [Share these tracks] [Link to Image] [SNP genotype data] [High-res Image] [Help] [Reset]
B Search

Help finks:

Landmark or Region: Reports & Analysis:

||"-.'1THFR Search | |Ann0tate LD Plot E Configure... | Go |

Data Source « < 55 .
| HapMap Data Rel 24/phasell Nov08, on NCBI B36 assembly, dbSNP b126 [« ScrolliZoom: | Show 2033 kbp | v | Clrip

Ponulatinn descrinto ha in lhadan Bigeria JPT: e in Tokva Janan CHB: Han Chinese in Beiing China - PH ah reside i

-

6 @ &




@ HapMap Data Rel 24/phasell Movil8, on NCEI B36 assembly, dbSMP b126: chrl:11768374..11788702 - Mozilla Firefox
File Edit View History Bookmarks Tools Help
" HapMap Data Rel 24/phasell New08, on ... | + |

€ ” http://hapmap.ncbinlm.nib.gov/cgi-perl/gbrowse/hapmap2d_B36/
o
LI E
B E B Genotyped SNPs

GG A CC
AA G TG

C
T

E & H Entrez genes
HM_005957
< 4t 4ot 0 0 4 1+ 13—  —
MTHFR: Sl0-methulenetetrahudrofolate reductaze

B B H Genome-Wide Association studies (NHGRI Catalog)

E B H Reactome pathways

—

Metabolizm of witaming and cofactors
E & H tag SNP Picker
t5HPs_PairwiseTapger_CEU

reddde0dd  reldiedll rE12121543 rel801133r17421511 r27333315 refe51115 rE1330
L L L] L L] » L
.r‘s4846052

Clear highlighting Update Image |

For perfarming in depth LD and Haplotype analysis of genctype data, install Haploview in your local machine. Haploview (ver 4.1) is currently available for download. This
version does not handle hapmapd samples. Please check the Haploview website for updates.

B Tracks
B Overview Al on Al off

& o - B




Click on Download HapMap data to find LD scores for

all SNPs, including rs1801133

@ HapMap Data Rel 24/phasell Mov(8, on MCEI B36 assembly, dbSMNP b126: chrl:11768374..11788702 - Mozilla Firefox
File Edit Miew History Bookmarks Tools Help

:féi HapMap Data Rel 24/phasell MoviE, on ... | + |

& | :E §~'- http://hapmap.nchbi.nim.nih.gov/cgi-perl/gbrowse/hapmap4_B36/
e

bl Bl . A I X .
Project i PP v
L e

“ Home | About the Project | Data | Publications | Tutorial

Showing 20.33 kbp from chr1, positions 11,768,374 to 11,722 702

*| Annotate LD Plot
Annotate Phased Haplotype Display

B Instructions _ _ | Annotate tag SMNF Picker
Searching: Search using a sequence name, gene name, locus, or other landmark. The wildei bownload Decorated FASTA File

Navigation: Click one of the rulers to center on a location, or click and drag to select a regior

Download HapMap GFF File cation and position.
Examples - Chr20, Chro:660,000..760,000, SNP:rs6870660, NM_153254, BRCA2, 5q31, EN/ELSMUEC AL LD —

Download Impute Data
. . . Download Phased Haplotype Data
LBG:I;Z'L?::( this] [Upload your own data] [Hide banner] [Share these tracks] [Link to Im Download SNP Allele Frequency Data
Help links: Download SMP Genotype Frequency Data
€0 [INKS. Download SMNP genctype data
I S RN IS, | O o nioad tag SNP Data

Landmark or Region - Highlight SNP Properties

Help] [Reset]

—

|MTHFF1! Search | |Annotatetag SNP Picker E| Configure... | Go |

Data Source ¢
| HapMap Data Rel 24/phasell Nov08, on NCBI B36 assembly, dbSNP b126 [+] Scroll/Zoom: | Show 20.33 kbp |~

222 EFlip

Population descriptors:YRI: Yoruba in Ibadan, Migena, JPT: Japanese in Tokyo, Japan, CHB: Han Chinese in Beijing, China, CEL: CEPH (Utah residents with ancestry

from northern and western Europe)

& O




@ Mozilla Firefox
Eile Edit View History Bookmarks Tools Help

:fi: http:_e'_e'hapmap.ncI:Ji...mapEd_BBﬁ;’#search| + ‘

= | :Eé# http://hapmap.ncbi.nlm.nih.gov/cgi-perl/gbrowse/hapmap24_B36/%search - | "'l- Google
o
$#Wed Hov 23 16:36:22 2011: HapMap LD data dump, 60 SHNPs genotyped in population CEU on chrl:11768374..11788702
#posl pos2 pop markerl markerz D' r°2 LOD

11768839 11770023 CEU r=4846048 r=2184226
11768839 11770036 CEU r=s4846048 r=3737967
11768839 11770448 CEU r=4846048 r=s1537516
11768839 11770655 CEU r=4846048 r=s1537514
11768839 117728952 CEU r=4846048 r=4846040
11768839 11773514 CEU r=4846048 r=2274976
11768839 11773590 CEU rs4846048 r=3818762 0.538 0.247 4.85
11768839 11773906 CEU rs4846048 rs2274974 0.004 0.18
11768839 11774697 CEU rs4846048 r=13306556 0.641 0.026 0.52
11768839 11774887 CEU r=4846048 r=1476413 0.453 0.182 3.5
11768839 11775103 CEU rs4846048 r=s17375901 1 0.027 1.11
11768839 11777063 CEU rs4846048 r=s1801131 0.52 0.241 4.82
11768839 11777258 CEU rs4846048 r=s12121543 0.478 0.166 3.05
11768839 11777342 CEU r=4846048 r=1994798 0.881 0.456 8.6
11768839 11777483 CEU r=4846048 r=2066462 1 0.067 1.62
11768839 11778454 CEU rs4846048 r=6541003 0.95 0.53 13.2
11768839 11778965 CEU rs4846048 r=1801133 1 0.16 4.16
11768839 11779434 CEU rs4846048 rs17421462 1 0.2 4.16
11768839 11780298 CEU r=4846048 r=s1572151 1 0.2 4.76
11768839 11780375 CEU r=4846048 r=17421511 1 0.524 12.86
11768839 11780538 CEU rs4846048 r=4846052 0.95 0.53 13.2
11768839 11780911 CEU rs4846048 r=s17421560 0.641 0.026 0.52
11768839 11782707 CEU r=4846048 rs11121832 0.866 0.663 10.66
11768839 11783045 CEU r=4846048 r=2066471 1 0.476 10.77
11768839 11783052 CEU r=4846048 r=13306567 0.208 0.001 0.02
11768839 11783270 r=4846048 r=7533315 1 0,891 24,23

O, P

0.2 4.76

.015 0 0

0.0560 1.53
0.063 1.61
.573 0.283 5.72
0.032 0.4

1
0
1
1
0
1
0
1




LD results for rs1801133

File Edit Yiew History Bookmarks Tools Help
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EED http:ﬂhapmap.ncbi...mapZJf_BEErf#search| + |

(- > :f:: http://hapmap.ncbi.nlm.nih.gov/cgi-perl/gbrowse/hapmap2d_B36/%search

11775103 11786736 CEU r=17375801 r=7553154 1 0.432 6.36

11775103 11788129 CEU r=s17375501 ra3753582 1 0.434 7.09

11775103 11788391 CEU r=17375901 r=13306561 1 0.239 3.88
11777258 rs31801131 rs12121543 1 0.671 18.7a
11777342 ra1801131 rs19%5479%8 0.5947 0.619 13.31
11777483 rs1801131 rs2066462 1 0.226 6.23
11776454 rs31801131 rs6541003 1 0.875 15.42
11778965 ra1801131 rs1801133 1 0.18% 5.61
11779434 r31801131 rs17421462 1 0.048 1.25
11780258 ra1801131 rs1572151 1 0.048 1.25
11780375 ra1801131 rs17421511 0.865 0.363 7.96
11780538 ra1801131 rs4846052 1 0.875 15.42
11780911 rs31801131 rs17421560 1 0.222 6.39
11782707 ra1801131 rs11121832 0.498 0.147 2.07
11783045 ra1801131 rs2066471 0.838 0.306 &6.24
11783052 rs1801131 rs13306567 1 0.072 1.64
11783270 ra1801131 rs7533315 0.517 0.204 4.03
11783430 ra1801131 rs17037350 1 0.345 5
11784634 rs1801131 rs170373%6 1 0.222 6.39
11784750 ra1801131 rs17037357 1 0.0%6 2.77
11784801 ra1801131 rs9%651118 1 0.1%8 &.8
117845919 ra1801131 rs7525338 1 0.016 0.45
11785365 ra1801131 rs17367504 1 0.345 S5.&
11785644 ra1801131 rs2066470 1 0.204 5.54
11786736 ra1801131 rs755319%4 0.872 0.171 4.185
11788129 ra1801131 rs3753582 0.888 0.151 4.57
117883581 ra1801131 rs13306561 0.753 0.252 4.36
11777342 rzl2121543 r=1594758 1 0.434 39.83
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Back to MTHFR page, click
Annotate LD plot

@ HapMap Data Rel 24/phasell Nowv08, on MCEI B36 assembly, dbSMNP b126: chrl:11768374,11788702 - Mozilla Firefox
File Edit Yiew History Bookmarks Tools Help
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~ Home | About the Project | Data | Publications | Tutonal
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Showing 20.33 kbp from chr1, positions 11,768,374 to 11,

Annotate Phased Haplotype Display

B Instructions _ . | Annotate tag SMP Picker
Searching: Search using a sequence name, gene name, locus, or other landmark. The wildei b gwnioad Decorated FASTA File

Mavigation: Click one of the rulers to center on a location, or click and drag to select a region o wnioad HapMap GFF File cation and position.

Download HapMap LD Data
Download Impute Data

Download Phased Haplotype Data
Download SNP Allele Frequency Data

Examples : Chr20, Chr9:660,000..760,000, SNP:rs6870660, NM_153254, BRCAZ, 5931, EN

[Bookmark this] [Upload your own data] [Hide banner] [Share these tracks] [Link to Im

:{ —I.ST-T:I? Download SMP Genotype Frequency Data
i [INKS. Download SMNP genotype data

I ISR R SRS | o ownioad tag SNP Data —

Landmark or Region : Highlight SNP Properties

|MTHFR Search | | Download HapMap LD Data E| Configure... | Go |

Data Source
LKL > i

| HapMap Data Rel 24/phasell Nov08. on NCBI B36 assembly. dbSNP b126  |w|  >crelliZoom: | Show 20.33 kbp [ ClFiip

Help] [Reset]

Population descriptors:YRI: Yoruba in Ibadan, Migeria, JPT: Japanese in Tokyo, Japan, CHB: Han Chinese in Beijing, China, CEU: CEPH (Utah residents with ancestry
from northern and western Europe)
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Click configure

@ HapMap Data Rel 24/phasell Nov0E, on NCEI B36 assemnbly, dbSMP b126: chrl:11768374,.11788702 - Mozilla Firefox
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Configure... LD Plot
Cancel | Configure |
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Color: Pairwise plot I red :
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CEU T off @ aon CHB @ off 0 on JPT @ off 0 on YRI @ off
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Cancel Configure |
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Home | About the Project | Data | Publications | Tutorial
Please send guestions and comments on website to hapmap-help@ncbhinlm.nih.gov

Note: This page uses cookies to save and restore preference information. No information is shared.
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Red color shows regions of High
LD

@ HapMap Data Rel 24/phasell Novl8, on MCEI B36 assembly, db5NP bl126: chrl:11768374, 11788702 - Moazilla Firefox
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Search for the published literature of MTHFR gene. Go
to HUGE Navigator (

and click on HUGE literature finder

@ HuGEMavigator - Mozilla Firefox
Eile Edit Yiew History Bookmarks Tools Help

is HapMap Data Rel 24/phasell Mov(8, ... T HuGEMavigator

] ©  http/fwww.hugenavigator.net/HuGEMavigater/home.do Googl FoRlE
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HuGE Navigator (version 2.0)

&n integrated, searchable knowledge base of genetic associations and human genome epidemiology.

Home Download Center Open Source Projects Contact

HUGE Mavigator is a continuously updated knowledge base in
Physical Activity Attenuates the Influence of FTO Variants on Obesity Risk: A human genome epidemiclogy, including population prevalence
Meta-Analysis of 213,166 Adults and 19,268 Children. KilpelA=inen TO, Qi L, Brage 5, of genetic variants, genetic associations... mare

Sharp 5], Sonestedt E, et al. PLoS Med. 2011 Nov;8(11):e1001116. Jzin us on Facebuukﬁ and follow us on Twitter
PubMed Link '

Last database update: 23 Nov 2011

Site citation: W Yu, M Gwinn, M Clyne, A Yesupriva & M ] Khoury. A Mavigator for Human Genome Epidemiology. Mat Genet 2008 Feb;40(2): 124-5.

' Phenopedia: Look up genetic associations and human - 2 Genopedia: Look up genetic associations and human
H L
genome epidemiclogy summaries by disease e

genome epidemiclogy summaries by gene

Ay HuGE Literature Finder: Find publizhed articles in genetic

-

! Gene Prospector: & gateway for evaluating genes in

associations and human genome epidemioclogy relation to disease and risk factors

GWAS Integrator: Explore published GWAS and relevant Cancer GAMAdb: Database of cancer genetic associations
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http://www.hugenavigator.net/

Search literature for MTHFR

@ HuGEMavigator|HuGE Literature Finder|Search - Mozilla Firefox
Eile Edit View History Bookmarks Tools Help

-+:- HapMap Data Rel 24/phasell Nowvi8, ... | © HuGENavigator|HuGE Literature Find...
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\ /
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HuGE Na\’igatﬂr (version 2.0)

An integrated, searchable knowledge base of genetic associations and human genome epidemiology.

HuGE Mavigator > HuGE Literature Finder Last data upload: 23 Nov 2011, (Total 66054 articles)

HuGE Literature Finder

Data collected since 2001 )
Home | About | Search Instructions | FAQS

Search Literature - for MTHFR Go

Queries for the summary )
Enter search terms into the text box.

oim - . . .
Since lact upload Search terms can include disease, exposure, gene, author, journal, etc.

All publications Simple Boolean operators are allowed, such as AND or OR.
CWAS Use the Search dropdown list to switch to other HUGE Mavigator applications.
WA

Meta-analvsis

HUGE review HuGE Literature Finder is a search engine for finding published literature on genetic associations and other

himan nonnme anidoeminlony Tha saarch aene can include dicsacalmteonme anciconmantal factore nonos
'..;||| n RN
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2429 results found!!!

@ HuGEMavigator|HuGE Literature Finder|Search - Mozilla Firefox
File Edit View History Bookmarks Tools Help
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An integrated, searchable knowledge base of genetic associations and human genome epidemiclogy

HuGE Mawvigator > HuGE Literature Finder

Last data upload: 23 Now 2011. (Total 66054 articles)

HuGE Literature Finder

Data collected =since 2001

Home | About | Search Instructions | FAQs

Go Clear

Search Literature « for MTHFR

Search Criteria: MTHFR[Text+MeSH]

Filtered By | Disease| | Gene| | Stuu:l'_.'T'_.fpe| | Year| | ,'-'~.|.rlhu:|r| @ |Joumal | | Cnurdr},r|

Articles 1 - 25 of 2429

Display 25 ~ u:m 1 of 98

Common variants of homocysteine metabolism pathway genes and risk of type 2 diabetes and related traits in indians. [Detail ]
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Export
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Limit by disease and choose Breast
Neoplasms...and click continue

@ HuGEMavigator|HuGE Literature Finder|Search - Meozilla Firefox
Eile Edit ¥iew History Bookmarks Tools Help
s§: HapMap Data Rel 24/phasell Nov08, .. | ® HuGENavigator|HUGE Literature Find... % | + |
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o

LT Birth Weaight

I:l Elindness

D Blood Coagulation Disorders

I:‘ Blood Coagulation Disorders, Inherited

I:l Elood Flatelet Discrders

I:l Body Weight

I:‘ Bone Marrow Diseases

D Bone Neoplasms

I:l Bone Resorption

D Brain Damage, Chronic

I:‘ Brain Diseaseas

I:l Brain Infarction

D Brain Injuries

I:‘ Brain Ischemia

D Brain Neoplasms

Breast Neoplasms

D Bronchial Hyperreactivity

I:‘ Bronchopulmonary Dysplasia
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I:l Burkitt Lymphoma




Limit by study type and choose
NEEEREWAIE

@' HuGEMavigator|HuGE Literature Finder|Search - Mozilla Firefox
File Edit Yiew History Bookmarks Toeols Help

33 HapMap Data Rel 24/phasell Now08, .. * | © HuGENavigator|HUGE Literature Find... % | + |
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HuGE Mawvigater = HuGE Literature Finder Last data upload: 23 Now 2011. (Total 66054 articlez)

HuGE Literature Finder

Data collected since 2001 )
Home | About | Search Instructions | FAQs

Search Literature +* for MTHFR Go Clear

Search Criteria: MTHFR[Text+MeSH]==Mammary Neoplasms[Mezh]==Meta- )
. Query Detail] | Download
analysis[StudyType]

Filtered By | Dizeaze | | Gene | | Study Type | | Yearl | :’-‘u.rthorl | Joumal | | Cuurrtryl

Articles 1 - 8 of 8

Export Display 25 =~ on 1 of 1

[Polymorphic variants of folate metabelizing genes (C677T and A1298C MTHFR, C1420T SHMT1 and G1958A MTHFD) are not associated with the risk of
1. breast cancer in West Siberian Region of Russia). [Detail]

Molekuliarnaia biologiia 2010 44 (5): 5.

Authors are not available

Lack of association between methvlenetetrahydrofolate reductase gene A1238C polymorphism and breast cancer susceptibility. [Detail]

"Molecular biology reports 2010 Mov .
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Click on the title to view the
PubMed abstract

@ Methylenetetrahydrofolate reductase gene and susc... [Clin Genet. 2006] - PubMed - NCBI - Mozilla Firefox
File Edit View History Bookmarks Tools Help

:E%é HapMap Data Rel 24/phasell Mo, ... T HuGEMavigator|HuGE Literature Find... = Methylenetetrahydrofolate reductase ... | ol ‘

= http:/fwosrwnchbinlm.nih.gov/pubmed/166301667dopt=Abstract - """ Google

gﬁ NCBl Resources v How To [+

PublfQed ;..

US Mational Library of Medicine P
= Limits Advanced

Mational Institutes of Health

Display Seftings: [~] Abstract Send to: Rl Test  @WILEY
nline LN A HA

Clin Genet. 2006 Apr;59(4):327-36.

Methylenetetrahydrofolate reductase gene and susceptibility to breast cancer: a
meta-analysis.

Zintzaras E. Methylenetetrahydrofolate reductase
Department of Biomathematics, University of Thessaly School of Medicine, Larissa, Greece. zintza@med. uth.gr polymorphisms a [Breast Cancer Res Treat. 2010]

Related citations

CE77T and A1298C methylenetetrahydrofolate
reductase gene polymaorph [Psychiatr Genet. 2006]

Methylenetetrahydrofolate reductase CE7YT and
Abstract A1298C polymarphisms and [Arch Med Res. 2010]
The methylenetetrahydrofolate reductase (MTHFR) gene polymorphisms have been linked to the risk of developing breast
/ v ™ ) gene palymarp PIng BEIET Feripheral arterial disease and

cancer. Ameta-analysis of 18 case-control studies investigating the association between the C677T and the A1298C methylenetetrahydrofolate redu [J Vasc Surg. 2009)
polymarphisms of the MTHFR gene and breast cancer (BC)was carried ngt. The meta-analysis |n_c:luded genqtype data on 510-Methylenetetrahydrofolate reductase
54677336 and 3768/5276 casesicontrols for CE77T and A12938C, respectively. In the meta-analysis, the consistency of polymo [Cancer Epidemiol Biomarkers Prev. 2006]
genetic effects across different ethnicities and the effect of menopausal status for various genetic contrasts were investigated.

The overall analysis for investigating the association between the CE77T allele T and the risk of developing BC showed

significant heterogeneity (p = 0.08, 12 = 34%) and non-significant association [odds ratio (OR) 1.02; 95% confidence interval

(0.95-1.10)]. The allele contrast was not significant in Caucasians (nine studies) and in East Asians (four studies) [OR 1.03

(0.93-1.14) and OR 0.96 (0.81-1.15), respectively] orin pre-menopausal (five studies) and post-menopausal (four studies)

groups [OR 1.10 (0.94-1.29) and OR 1.06 (0.95-1.18), respectively]. The genotype contrast of the homozygotes (TT vs CC) Cited by 9 PubMed Central articles
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Back to HuGE Literature Finder, click on HUGE Reviews, to
find state-of-the-art open-access reviews for gene-disease
associations

@ HuGEMavigator|HuGE Literature Finder|Search - Mozilla Firefox
File Edit Yiew History Bookmarks Tcols Help
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HuGE NEI.VigEltDI' (version 2.0)

An integrated, searchable knowledge base of genetic associations and human genome epidemiclogy.

HuGE Mavigater = HuGE Literature Finder Last dats upload: 23 Nowv 2011, (Total 66054 articles)

HuGE Literature Finder

Data collected since 2001 ]
Home | About | Search Instructions | FAQs

Search Literature - for MTHFR

Queries for the summary )
Enter =earch terms into the text box.

Search terms can include disease, exposure, geneg, author, journal, etc.

&l publications Zimple Boolean cperators are allowed, such as AND or OR.

GWAS Usze the Search dropdown list to switch to other HuGE Navigator applications.
WAS

Since last upload

Mets-analysis

HUGE review HuGE Literature Finder is a search engine for finding published literature on genetic associatiens and other

Clinical trial human genome epidemiclogy. The search query can include disease/outcome, environmental factors, genes,
1ncal tria

auther's name, affiliation, ete. The results can be further refined by the filtering feature. The list of selected

Last Update: 23 Nov 2011 articles can be redirected to the PubMed website to take advantage of the functionality it provides, such as
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HuGE Navigater * HuGE Literature Finder L ast data upload: 23 Nov 2011, (Total 66054 articles)

HuGE Literature Finder
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Home | About | Search Instructions | FAQs

Search Literature » for HuGE review Go Clear

Search Criteria: HuGE Review[StudyType] Query Detail]
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Articles 1 - 25 of 92

Export Display 25 ~ un 1 of 4

-231 T/A polymarphism of the interleukin-8 gene and cancer risk: a HUGE review and meta-analysis based on 42 case-control studies. [Detail ]

" Molecular biolegy reports 2011 Jun .
Wang N, Zhou R, Wang C, Guo ¥, Chen Z, Yang 5, Li Y

Glutathione 5-Transferase M1 (G5TM1) and Glutathione S-Transferase T1 (G5TT1) Null Polymorphisms, Smoking, and Their Interaction in Oral

. Cancer: & HuGE Review and Meta-&nalysis. [Detail ]
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Useful links

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/

@ GeneCards V3 - Human Genes | Gene Database | Gene Search - Mozilla Firefox
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 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/

| £ Knowledge Met

SNPs Disease mouse Knockout KEGG GO Highlight Of

(3949]LDLR :. Disease Gene;click Node for detailed info.
Dizezse: #143890 hypercholesterolemia, autosomal dominant;
Mouse KnockOut: gene knockouts which are compatible with viability:cardiovascular system;

GO: plasma membrane; lipid metabolic process; steroid metabolic process; lipoprotein metabolic process; clathrin-coated endocytic vesicle membrane; very-low-density lipoprotein re
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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
iIdentify 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/
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Accompanying Genetic Epidemiology Lecture Note & Presentation

ACCE project (analytic validity, clinical validity, clinical utility, ELSI): ACDC sponsored project for evaluating data on emerging genetic tests. It takes its
name from the four components of evaluation: analytic validity, clinical validity, clinical utility and associated ethical, legal and social implications (ELSI).
For details, see ACCE Project website. See also Grosse & Khoury, 2006 for the clinical utility of genetic testing, Offit, 2008 for issues surrounding
genomic disease profiling, and Pharoah, 2008 for the possible utility of genomic profiling in breast cancer risk assessment.

Additive genetic model: In a disease association study, if the risk conferred by an allele is increased r-fold for heterozygotes and 2r-fold for
homozygotes, this corresponds to additive model (Lewis, 2002). These data are best analyzed using Armitage trend test for genotype frequencies or by
logistic regression in which the genotypes are represented as (-1), 0, (+1). This genotype-based association test does not require the locus to be in
Hardy-Weinberg equilibrium. In the case of an association with heterozygosity, the additive model test may be statistically non-significant despite the
presence of an association. Thus, a non-significant additive model test does not rule out an association. It has been pointed out that “genes do not
generally act in a simple additive manner but through complex networks involving gene-gene and gene-environment interactions” (Colhoun, 2003). The
effect that cannot be explained by an additive (or heterogeneity / non-interactive) model in complex disease genetics is due to the dominance (epistatic /

interactive) model. See also multiplicative genetic model. See MODEL-online tool for genetic association analysis for different models.

Additive variance: The component of genetic variance due to the additive effects of alleles segregating in the population. In evolutionary genetics,
additive genetic variance is a measure for the potential amount of evolutionary change caused by natural selection. See Genetic Calculation Applets:
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