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Gastroenterology Test

Introduction

The Gastroenterology Report is based on Whole Genome Sequencing Test. As such, it analyzes all Common and Rare Variants associated with

Gastrointestinal Diseases instead of a limited set of genes, like old genetic target panels. Gastrointestinal Diseases are a group of diseases that affects the

gastrointestinal apparatus including pancreas, gallbladder, bile ducts and liver. These include Gastrointestinal Cancer, Hepatitis, Gastroesophageal Reflux,

Peptic Ulcer Disease Colitis, Irritable Bowel Syndrome and Inflammatory Bowel Disease. Along with environmental factors, Genetics plays a key role in the

regulation of Gastrointestinal Diseases.

In our analysis, we found pathogenic or likely pathogenic variants related to:

Preeclampsia/eclampsia 4

Acute myeloid leukemia with maturation

Pseudoxanthoma elasticum

Congenital heart disease

Glutaric aciduria

Diabetes mellitus

Mitochondrial complex II deficiency

DUFFY BLOOD GROUP SYSTEM

Cancer progression and tumor cell motility

Acquired immunodeficiency syndrome

Estrogen resistance

Inflammatory bowel disease 1

Encephalopathy

Legius syndrome
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Genes/Locations included in report:

SI

(0)

FAH

(0)

LCT

(1)

MVK

(0)

RET

(0)

AHI1

(0)

ARL6

(0)

B9D1

(0)

B9D2

(0)

BAAT

(0)

BBS1

(0)

BBS2

(0)

BBS4

(0)

BBS5

(0)

BBS7

(0)

BBS9

(0)

BDNF

(0)

CFTR

(0)

CHD7

(1)

CLMP

(0)

CPA1

(0)

CTRC

(0)

EDN3

(0)

GLI3

(0)

IL10

(1)

IL21

(0)

INVS

(0)

JAG1

(0)

KIF7

(0)

LIPA

(0)

LMF1

(0)

LRP5

(0)

MID1

(0)

MITF

(1)

MKKS

(0)

MKS1

(0)

MYCN

(0)

NCF2

(0)

NEK8

(0)

NPC1

(0)

NPC2

(0)

NRG1

(0)

NRTN

(0)

OFD1

(0)

PAX3

(0)

PEX1

(0)

PEX2

(0)

PEX5

(0)

PEX6

(1)

PKD1

(0)

PKD2

(0)

RFX6

(0)

RMRP

(0)

SOX2

(1)

STX3

(0)

TJP2

(0)

TRMU

(0)

TTC8

(0)

UBR1

(0)

XIAP

(0)

ZEB2

(1)

ABCB4

(0)

ABCC2

(0)

ANKS6

(0)

APOA5

(2)

APOC2

(0)

BBS10

(0)

BBS12

(0)

CEP41

(0)

DCDC2

(0)
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DGAT1

(0)

DGUOK

(0)

DHCR7

(0)

EDNRB

(0)

EPCAM

(0)

FANCB

(0)

FANCC

(0)

FOXP3

(0)

GANAB

(0)

GLIS2

(0)

IQCB1

(0)

L1CAM

(0)

MYO5B

(0)

NPHP1

(0)

NPHP3

(0)

NPHP4

(1)

NR1H4

(0)

PEX10

(0)

PEX12

(0)

PEX26

(1)

PKHD1

(1)

PRSS1

(0)

PTF1A

(0)

SAR1B

(0)

SEC63

(0)

SMPD1

(0)

SOX10

(0)

TCTN1

(0)

TCTN2

(0)

TCTN3

(0)

TTC37

(0)

TTC7A

(0)

WDR19

(0)

WDR35

(0)

ABCB11

(0)

ADAM17

(0)

AKR1D1

(0)

ARL13B

(0)

ATP8B1

(0)

CC2D2A

(0)

CELSR3

(0)

CEP164

(0)

CEP290

(0)

CYP7B1

(0)

EFTUD2

(0)

GUCY2C

(0)

HSD3B7

(0)

IL10RA

(0)

IL10RB

(0)

INPP5E

(0)

KIF1BP

(0)

NOTCH2

(0)

PHOX2B

(0)

PRKCSH

(1)

SKIV2L

(0)

SLC5A1

(0)

SLC9A3

(0)

SPINK1

(0)

SPINT2

(0)

TMEM67

(0)

TRIM32

(0)

TTC21B

(0)

UGT1A1

(2)

VPS33B

(0)

ZNF423

(0)

C5ORF42

(0)

CREB3L3

(0)

CYP27A1

(0)

GPIHBP1

(0)

NEUROG3

(0)
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SLC10A2

(0)

SLC26A3

(1)

TMEM138

(0)

TMEM216

(0)

TMEM231

(0)

TMEM237

(0)

VIPAS39

(0)

RPGRIP1L

(0)

SERPINA1

(0)

SLC25A13

(0)
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Variants Found:

Gene/Loc Chr: Pos RSID Phenotype Name Zygosity Variant
Allele

Frequency
Significance

Review

Status

APOA5 chr11:116663707 rs662799
lovastatin response -

Efficacy
HOM G>A 0.83706 drug response

PKHD1

Rare

chr6:51503753 rs149427926
Autosomal recessive

polycystic kidney disease
HET C>T 0.00022

uncertain

significance

SLC26A3 chr7:107414586 rs201220816
Congenital secretory

diarrhea
HET A>C

uncertain

significance

ZEB2 chr2:145142170 rs886054873 Mowat-Wilson syndrome HET G>T
uncertain

significance

PEX26

Rare

chr22:18572035 rs118188952
Peroxisome biogenesis

disorder 1A (Zellweger)
HET G>A 0.0018

uncertain

significance

PEX6

Rare

chr6:42931861 rs1051218
Peroxisome biogenesis

disorder 1A (Zellweger)
HET G>A 0.00998

uncertain

significance

PRKCSH

Rare

chr19:11557155 rs138530475 Polycystic liver disease 1 HET C>T 0.00021
uncertain

significance

CHD7 chr8:61690321 rs4738824 Scoliosis HET A>G 0.86062
uncertain

significance

MITF

Rare

chr3:70014411 rs201375960 Tietz syndrome HET T>C 0.00009
uncertain

significance

SOX2

Rare

chr3:181430212 rs727504169 Unknown HET G>A 0.00027
uncertain

significance

APOA5 chr11:116660686 rs2266788 Hypertriglyceridemia HOM G>A 0.8742 risk factor

UGT1A1 chr2:234672639 rs6742078 Bilirubin HET G>T 0.34764 association

LCT chr2:136608646 rs4988235 Lactase persistence HET G>A 0.16134 association
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Gene/Loc Chr: Pos RSID Phenotype Name Zygosity Variant
Allele

Frequency
Significance

Review

Status

UGT1A1

Rare

chr2:234669074 rs34526305 Hyperbilirubinemia HET C>T 0.001

conflicting

interpretations

of pathogenicity

NPHP4

Rare

chr1:5940228 rs199875059 Nephronophthisis HET C>A 0.00104

conflicting

interpretations

of pathogenicity

IL10 chr1:206946407 rs1800872

Human

immunodeficiency virus

type 1

HOM T>G 0.5651 protective
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Individual Variant Interpretations:

rs1805010 - NM_000418.4(IL4R):c.223A>G (p.Ile75Val)

Association with Atopy

Idzerda et al. (1990) and Galizzi et al. (1990) identified an ile75-to-val (I75V) variant of human IL4R-alpha. The authors referred to this mutation as ile50 to

val (I50V; ILE50VAL), based on the numbering of the mature peptide. Up to 1998, it was the only known extracellular variant of human IL4R. To test

whether the ile50-to-val variant promotes dysregulation of IgE synthesis, Mitsuyasu et al. (1998) conducted a genetic association study for serum IgE levels

in a Japanese population. A significant difference in ile/val genotype frequencies was found between control and atopic subjects; ile50 associated with atopic

asthma but not with non-atopic asthma; ile50 specifically and significantly associated with raised total serum IgE levels and mite-specific IgE. The

association with atopy was especially strong in children. The high frequency of ile50 homozygotes (approximately 60%) in the childhood atopic asthma

group and the significant skewing from Hardy-Weinberg equilibrium (P less than 0.0001) suggested a largely recessive genetic effect for ile50 on atopy. In

contrast, the effect of the previously reported arg576-to-gln variant (Q576R; 147781.0001) appeared to be mainly dominant. (Because the common allele,

I50, is associated with atopy susceptibility, the minor allele, V50, can be viewed as conferring atopy resistance.)

To investigate the functional aspects of the ile50 and val50 variants of IL4R, Mitsuyasu et al. (1998) transfected complete cDNAs for these variants into

mouse and human B-lymphocyte lines. In response to human IL4, the ile50-transfected mouse cells showed almost 3 times greater cell growth and

approximately 3 times greater induction of luciferase activity (expression under the control of the IgE promoter) compared with val50-transfected cells

(15.5- vs 5.4-fold increase, respectively). These augmented responses of ile50-transfected mouse cells to IL4 were not due to higher expression of ile50

than val50 transfectants. Furthermore, no difference between ile50- and val50-transfected cells in binding assays was detected. Similar results were

obtained with the transfected human B-lymphocyte clones. Mitsuyasu et al. (1998) found that the ile50 variant augmented STAT6 (601512) activation 1.8-

fold compared with the val50 variant in both mouse and human cells. These data suggested that the ile50 variant significantly upregulates receptor

response to IL4, with resultant increased activation of STAT6, and hence increased cell proliferation and increased IgE production. The data on this and the

arg576-to-gln variant provide compelling evidence that IL4R is a major atopy locus.

Franjkovic et al. (2005) found that transfection of mouse B-cell lines with human IL4R containing both the I75V and Q576R variants did not result in

enhanced IL4-induced CD23 expression compared with cell lines expressing wildtype IL4R. Analysis of 6 common IL4R coding SNPs, including I75V and

Q576R, and common haplotypes in 300 blood donors failed to show a significant association with elevated serum IgE level. Moreover, analysis of the 3 most

informative coding SNPs and related 2- and 3-point haplotypes in a second group of 689 blood donors failed to detect a significant association with

elevated serum IgE. Franjkovic et al. (2005) concluded that common coding SNPs in IL4R are unlikely to contribute significantly to elevated IgE levels.

Association with Progression to AIDS

By analysis of IL4R allele and genotype frequencies in individuals with different risk factors for human immunodeficiency virus (HIV; see 609423) acquisition

and different rates of progression to acquired immunodeficiency syndrome (AIDS), Soriano et al. (2005) determined that the V50 allele predominated in

HIV-positive long-term nonprogressors (LTNPs), whereas the I50 allele predominated in healthy controls, typical progressors, and those at risk for infection

due to sexual exposure or treatment of hemophilia. Homozygosity for V50 was increased in LTNPs compared with other groups. Soriano et al. (2005)

concluded that V50 homozygosity appears to be associated with slow progression to AIDS after HIV infection.

 PMID: 2278997

 PMID: 2307934

 PMID: 9620765

 PMID: 15712015

 PMID: 16189667

https://www.ncbi.nlm.nih.gov/pubmed/?term=2278997
https://www.ncbi.nlm.nih.gov/pubmed/?term=2307934
https://www.ncbi.nlm.nih.gov/pubmed/?term=9620765
https://www.ncbi.nlm.nih.gov/pubmed/?term=15712015
https://www.ncbi.nlm.nih.gov/pubmed/?term=16189667
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rs351855 - NM_213647.3(FGFR4):c.1162G>A (p.Gly388Arg)

Bange et al. (2002) found a relationship between the gly388-to-arg substitution in FGFR4 and cancer progression and tumor cell motility. The arg388 allele

was associated with metastasis and poor prognosis in breast cancer and in colon cancer. In a control group of 123 subjects, the frequencies of the gly/gly,

gly/arg, and arg/arg genotypes were 45%, 49%, and 6%, respectively.

Ulaganathan et al. (2015) noted that the FGFR4 SNP rs351855 (c.1162G-A, G388R), associated with cancer progression and poor prognosis, was found in

the 1000 Genomes Project database at a minor allele frequency of 0.30 and was found in approximately 50% of patients with cancer (Bange et al., 2002).

Ulaganathan et al. (2015) showed that substitution of the conserved glycine-388 residue to a charged arginine residue alters the transmembrane-spanning

segment and exposes a membrane-proximal cytoplasmic STAT3 (102582)-binding site Y(390)-(P)XXQ(393). Ulaganathan et al. (2015) demonstrated that

such membrane-proximal STAT3-binding motifs in the germline of type I membrane receptors enhance STAT3 tyrosine phosphorylation by recruiting STAT3

proteins to the inner cell membrane. Remarkably, such germline variants frequently colocalize with somatic mutations in the Catalogue of Somatic Mutations

in Cancer (COSMIC) database. Using Fgfr4 G385R (mouse homolog of human G388R) knockin mice and transgenic mouse models for breast and lung

cancers, the authors validated the enhanced STAT3 signaling induced by the FGFR4 G388R variant in vivo. Ulaganathan et al. (2015) concluded that their

findings elucidated the molecular mechanism behind the genetic association of rs351855 with accelerated cancer progression and suggested that germline

variants of cell surface molecules that recruit STAT3 to the inner cell membrane confer a significant risk for cancer prognosis and disease progression.

 PMID: 11830541

 PMID: 26675719

https://www.ncbi.nlm.nih.gov/pubmed/?term=11830541
https://www.ncbi.nlm.nih.gov/pubmed/?term=26675719
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rs2814778 - NM_002036.3(ACKR1):c.-67T>C

The Fy(a-b-) phenotype is rare among white and Asian populations, whereas it is the predominant phenotype among populations of black people, especially

those originating in West Africa. Tournamille et al. (1995) demonstrated that the molecular basis of the Fy(a-b-) phenotype is a T-to-C transition at

nucleotide -46, numbering relative to the erythroid transcriptional start site, in the GATA box of the FYB promoter. This mutation disrupts the binding site

for the GATA1 (305371) erythroid transcription factor, results in a silent FYB allele in erythroid cells, and is considered to be responsible for most cases of

Fy(a-b-) erythrocytes in black populations. The GATA mutation generates a StyI restriction site, allowing the identification of this mutation by RFLP. The

Fy(a-b-) phenotype provides complete protection from Plasmodium vivax infection (see 611162).

Iwamoto et al. (1996) reported the same DARC promoter mutation as Tournamille et al. (1995). The mutation, which Iwamoto et al. (1996) called -365T-C,

was found in the proximal GATA motif from 3 black Fy(a-b-) individuals. Iwamoto et al. (1996) found that the black-type mutation abolished

chloramphenicol acetyltransferase transcription in human erythroleukemia cells but not in human microvascular endothelial cells. Deletion mutagenesis

studies revealed that the proximal GATA motif represents the erythroid regulatory core region for the Duffy gene. Gel shift assay showed that the proximal

GATA motif is the target sequence of GATA1 (305371). These studies indicated that the black-type mutation abolishes Duffy gene expression in erythroid

but not in postcapillary venule endothelium, which is compatible with the Northern blot and immunohistochemical observation in black Fy(a-b-) individuals.

In their review, Pogo and Chaudhuri (2000) referred to this SNP as -33T-C, numbering relative to the major erythroid transcriptional start site reported by

Iwamoto et al. (1996), which is located 34 nucleotides upstream of the translation initiation codon for the major DARC isoform. Pogo and Chaudhuri (2000)

referred to the allele as FYB-erythroid silent, or FYB-ES. In another review, Meny (2010) referred to this SNP as -67T-C, numbering relative to the

translational start site of the major DARC isoform.

In a P. vivax-endemic region of Papua New Guinea where the resident Abelam-speaking population is characterized by a frequency of alpha(+)-thalassemia

of 98% or greater, Zimmerman et al. (1999) discovered that the mutation responsible for erythrocyte Duffy antigen-negativity, Fy(a-b-), is located on the

FY*A allele. In this study population, there were 23 heterozygous and no homozygous individuals bearing the new allele, giving an allele frequency of

23/1062, or 0.022. Flow cytometric analysis illustrated a 2-fold difference in erythroid-specific Fy-antigen expression between heterozygous-null and

homozygous-normal individuals, suggesting a gene dosage effect. In further comparisons, Zimmerman et al. (1999) observed a higher prevalence of P. vivax

infection in homozygous normals (83/508, or 0.163) compared with heterozygous FY*A/FY*A(null) (2/23, or 0.087) individuals, giving an odds ratio of 2.05.

Emergence of FY*A(null) in this population suggests that P. vivax is involved in selection of this erythroid polymorphism. This mutation would ultimately

compromise the alpha(+)-thalassemia/P. vivax-mediated protection against severe P. falciparum malaria.

In a review of the evolutionary significance of cis-regulatory mutations, Wray (2007) listed a common polymorphism of DARC resulting in resistance to

infection with malaria. They argued that changes in cis-regulatory sequences constitute an important part of the genetic basis for adaptation. The claim was

empirically well supported by studies, such as those of DARC, identifying cis-regulatory mutations that have functionally significant consequences for

morphology, physiology, and behavior.

The -46T-C promoter SNP in DARC is widely prevalent in populations of African descent, and -46CC genotype results in selective loss of DARC expression

on RBCs. He et al. (2008) found that, in the admixed African-American population, the DARC -46C allele was in Hardy-Weinberg equilibrium in human

immunodeficiency virus (HIV; see 609423)-negative subjects, but it was in disequilibrium in HIV-positive patients. Genotype analysis indicated that the

prevalence of -46CC was greater in HIV-positive patients, and -46CC individuals had a 50% higher risk of acquiring HIV. Calculation of the population

attributable fraction for excess HIV burden was estimated to be 11% for DARC -46CC in African settings. In contrast, DARC -46CC was associated with

slower disease progression in terms of death or development of dementia.

Kulkarni et al. (2009) found that ethnic leukopenia present in healthy African Americans was also present in the setting of HIV infection. The disease course

among HIV+ African Americans with low WBC was slower than that of HIV+ European Americans with low WBC. DARC -46CC was present nearly exclusively

in African Americans (69.1%) compared to European Americans (0.2%), and there was a trend toward a survival advantage for HIV+ African Americans with

-46 CC compared to HIV+ European Americans or to African Americans with DARC -46CT or -46TT. However, the survival advantage associated with -46CC

was highly dependent on WBC counts, as this association was greatly magnified in subjects with low WBC and muted in those with high WBC. Overall, the

observations indicated that ethnic leukopenia in HIV-infected African Americans may be associated with a more benign phenotype, despite HIV-induced

immunodeficiency.

White blood cell count is lower among African Americans compared to European Americans (see 611862). In a study of 2 African American populations

using admixture mapping to identify loci that influence white blood cell count, Nalls et al. (2008) found a significant association of low white blood cell

count with a higher proportion of African ancestry, and identified the strongest association with the DARC single-nucleotide polymorphism rs2814778,

which controls expression of the Duffy blood group antigen. Nalls et al. (2008) noted that this is one of the alleles in the genome with the largest allele

frequency difference between West Africans and European Americans.
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By quadrupling the sample size from the Nalls et al. (2008) study, Reich et al. (2009) showed that low white blood cell count in African Americans primarily

results from reduced neutrophil count due to homozygosity for the Duffy-null SNP, rs2814778, rather than to ancestry alone. Reich et al. (2009) noted the

clinical significance of the lower neutrophil counts in individuals homozygous for the Duffy-null variant in medical decision making, as white blood cell count

is a marker of immunocompetence, infection, and inflammation, and they proposed the potential utility of rs2814778 genotyping.

 PMID: 7663520

 PMID: 8651934

 PMID: 20932074

 PMID: 8547665

 PMID: 10791881

 PMID: 10570183

 PMID: 17304246

 PMID: 18621010

 PMID: 19620399

 PMID: 18179887

 PMID: 19180233

rs886041062 - NM_144772.3(NAXE):c.804_807delinsA (p.Lys270del)

In a male infant, born of unrelated German parents (family 3), with early-onset progressive encephalopathy with brain edema and/or leukoencephalopathy

(PEBEL; 617186), Kremer et al. (2016) identified a homozygous c.804_807del/insA mutation in exon 6 of the NAXE gene, resulting in an in-frame deletion of

conserved residue Lys270 (Lys270del). The mutation, which was found by exome sequencing and confirmed by Sanger sequencing, segregated with the

disorder in the family and was not found in public databases, including ExAC (March 2015). Western blot analysis of patient fibroblasts showed reduced

levels of the NAXE protein.

 PMID: 27616477

https://www.ncbi.nlm.nih.gov/pubmed/?term=7663520
https://www.ncbi.nlm.nih.gov/pubmed/?term=8651934
https://www.ncbi.nlm.nih.gov/pubmed/?term=20932074
https://www.ncbi.nlm.nih.gov/pubmed/?term=8547665
https://www.ncbi.nlm.nih.gov/pubmed/?term=10791881
https://www.ncbi.nlm.nih.gov/pubmed/?term=10570183
https://www.ncbi.nlm.nih.gov/pubmed/?term=17304246
https://www.ncbi.nlm.nih.gov/pubmed/?term=18621010
https://www.ncbi.nlm.nih.gov/pubmed/?term=19620399
https://www.ncbi.nlm.nih.gov/pubmed/?term=18179887
https://www.ncbi.nlm.nih.gov/pubmed/?term=19180233
https://www.ncbi.nlm.nih.gov/pubmed/?term=27616477
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rs5743289 - NM_022162.3(NOD2):c.2798+158C>T

Inflammatory Bowel Disease 1 (Crohn Disease), Susceptibility to

In 112 Ashkenazi Jewish patients with Crohn disease (IBD1; 266600), Sugimura et al. (2003) found a novel disease-predisposing variant in the NOD2 gene,

IVS8+158, which is a C-to-T mutation in the palindrome sequence in the intron 8 splicing region. The IVS8+158 variant, which the authors designated 'JW1,'

occurred on a specific haplotype with a 268S variant, and this combination exhibited a further increased risk (odds ratio = 5.75, p = 0.0005) and the highest

population-attributable risk (15.1%) for Crohn disease (CD) among reported disease-predisposing mutations in Jews. However, no association was found

between the 268S-JW1 haplotype and disease in 166 non-Jewish white CD patients. Sugimura et al. (2003) concluded that in Ashkenazi Jews, unrecognized

population-specific predisposing factor(s) for CD exist on the 268S-JW1 haplotype at the IBD1 locus.

In a study of 193 Jewish Israeli CD patients, Karban and Eliakim (2004) failed to replicate the association of the S268P variant or S268P-IVS+158

combination with Crohn disease.

Tukel et al. (2004) assessed the haplotypes and allele frequencies of the common NOD2 mutations and variants in 219 members of 50 Ashkenazi Jewish

and 53 members of 10 Sephardi/Oriental Jewish multiplex families with CD, in 36 Ashkenazi Jewish patients with sporadic CD, and in 246 Ashkenazi and 82

Sephardi/Oriental Jewish controls, and found no evidence for increased risk associated with the IVS8+158 variant.

Blau Syndrome

In a 9-month-old Caucasian boy with Blau syndrome (BLAUS; 186580), Borzutzky et al. (2010) identified heterozygosity for the IVS8+158 variant in the

NOD2 gene. Borzutzky et al. (2010) stated that this was the first reported case of gastrointestinal granulomas in a patient with early-onset sarcoidosis.

Yao Syndrome, Susceptibility to

In 7 unrelated patients with multisystem autoinflammatory disease (YAOS; 617321), Yao et al. (2011) identified heterozygosity for the IVS8+158 variant in the

NOD2 gene. Four of the patients also carried the R702W mutation in NOD2 (605956.0003). Yao et al. (2011) stated that the clinical relevance of these gene

mutations remained to be determined, and that this disease might be genetically complex rather than mendelian.

In 22 patients with autoinflammatory disease, including the 7 patients previously studied by Yao et al. (2011), Yao et al. (2013) screened the NOD2 gene and

found that all carried at least 1 variant: 21 had the IVS8+158 variant, and 8 had the R702W variant. Yao et al. (2013) noted that the allele frequency of the

IVS8+158 variant in the healthy white population had been estimated to be approximately 15% by Sugimura et al. (2003), whereas in an aggregated cohort

of 41 patients tested by Yao et al. (2013) for IVS8+158, the variant was detected in approximately 55% of patients (p less than 0.001), all of whom were

non-Jewish.

Yao et al. (2015) genotyped 143 patients with symptoms suggestive of Yao syndrome for NOD2 variants and identified 54 patients who fulfilled criteria for

the disorder, including the presence of NOD2 variants. The IVS8+158 variant was detected in 46 of the 54 patients, including 30 who carried only IVS8+158

and 18 who also carried other known variants, including R702W, 3020insC (605956.0001), and G908R (605956.0002). In addition, 9 other rare NOD2

variants were detected in 13 of the patients. Yao et al. (2015) noted that it remained unclear whether these variants were causative or served as markers

indirectly associated with the disease.

 PMID: 12577202

 PMID: 14765395

 PMID: 15024686

 PMID: 19467619

 PMID: 21914217

 PMID: 23102769

 PMID: 26070941
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rs10509305 - NM_152709.5(STOX1):c.1824A>C (p.Glu608Asp)

In 2 preeclamptic Dutch sib pairs (609404), van Dijk et al. (2005) identified a glu608-to-asp (E608D) substitution in exon 3 of the STOX1 gene. The

mutation was also found in their mothers, who had a history of pregnancy-induced hypertension (see 189800). One sib pair also carried the Y153H

mutation (609397.0001): 1 third-generation daughter carried both mutations and was born of a preeclamptic pregnancy; the other carried neither and was

born of a normal pregnancy.

Preeclampsia is a complication of pregnancy in which affected women develop high blood pressure (hypertension); they can also have abnormally high levels

of protein in their urine (proteinuria). This condition usually occurs in the last few months of pregnancy and often requires early delivery of the infant.

However, this condition can also appear shortly after giving birth (postpartum preeclampsia).Many women with mild preeclampsia do not feel ill, and the

condition is often first detected through blood pressure and urine testing in their doctor's office. In addition to hypertension and proteinuria, signs and

symptoms of preeclampsia can include excessive swelling (edema) of the face or hands and a weight gain of more than 3 to 5 pounds in a week due to

fluid retention. Affected women may also experience headaches, dizziness, irritability, shortness of breath, a decrease in urination, upper abdominal pain, and

nausea or vomiting. Vision changes may develop, including flashing lights or spots, increased sensitivity to light (photophobia), blurry vision, or temporary

blindness.In many cases, symptoms of preeclampsia go away within a few days after the baby is born. In severe cases, however, preeclampsia can damage

the mother's organs, such as the heart, liver, and kidneys, and can lead to life-threatening complications. Extremely high blood pressure in the mother can

cause bleeding in the brain (hemorrhagic stroke). The effects of high blood pressure on the brain (hypertensive encephalopathy) may also result in seizures.

If seizures occur, the condition is considered to have worsened to eclampsia, which can result in coma. About 1 in 200 women with untreated preeclampsia

develop eclampsia. Eclampsia can also develop without any obvious signs of preeclampsia.Between 10 and 20 percent of women with severe preeclampsia

develop another potentially life-threatening complication called HELLP syndrome. HELLP stands for hemolysis (premature red blood cell breakdown),

elevated liver enzyme levels, and low platelets (cell fragments involved in blood clotting), which are the key features of this condition.Severe preeclampsia can

also affect the fetus, with impairment of blood and oxygen flow leading to growth problems or stillbirth. Infants delivered early due to preeclampsia may

have complications associated with prematurity, such as breathing problems caused by underdeveloped lungs.Women who have had preeclampsia have

approximately twice the lifetime risk of heart disease and stroke than do women in the general population. Researchers suggest that preeclampsia, heart

disease, and stroke may share common risk factors. Women who have health conditions such as obesity, hypertension, heart disease, diabetes, or kidney

disease before they become pregnant have an increased risk of developing preeclampsia. Preeclampsia is most likely to occur in a woman's first pregnancy,

although it can occur in subsequent pregnancies, particularly in women with other health conditions.

 PMID: 15806103
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rs1801253 - NM_000684.3(ADRB1):c.1165G>C (p.Gly389Arg)

The beta-1-adrenergic receptor, a key cell surface signaling protein expressed in the heart and other organs, mediates the actions of catecholamines in the

sympathetic nervous system. Mason et al. (1999) identified a C-to-G transversion in the intracellular cytoplasmic tail near the seventh transmembrane-

spanning segment of the human ADRB1 gene, resulting in an arg389-to-gly substitution (R389G). Allele frequencies for gly389 and arg389 residues were

0.26 and 0.74, respectively (the former had previously been considered as the human wildtype ADRB1 allele). Using site-directed mutagenesis to mimic the 2

variants, cultured cells were permanently transfected to express the gly389 and arg389 receptors. In functional studies with matched expression, the

arg389 receptors had slightly higher basal levels of adenylyl cyclase activities. However, maximal isoproterenol-stimulated levels were markedly higher for the

arg389 receptor as compared with the gly389 receptor. Agonist-promoted binding was also increased for the arg389 receptor, consistent with enhanced

coupling to stimulatory G protein (Gs; see 139320) and increased adenylyl cyclase activation. These and other studies indicated that this polymorphic

variation of the human ADRB1 gene results in alterations of receptor-Gs interaction with functional consequences on signal transduction, consistent with

its localization in a putative G-protein binding domain. Mason et al. (1999) suggested that the genetic variation of the ADRB1 gene may be the basis of

interindividual differences in pathophysiologic characteristics or in the response to therapeutic beta-adrenergic receptor agonists and antagonists in

cardiovascular and other diseases.

Among black subjects, Small et al. (2002) found an adjusted odds ratio for heart failure (10.11) in persons who were homozygous for both arg389 of the

ADRB1 gene and for a 4-bp deletion (322-325del; 104250.0001) in the ADRA2C gene. Small et al. (2002) reasoned that the decreased function of the

deletion polymorphism would reduce the control of norepinephrine by negative feedback from presynaptic alpha-2-adrenergic receptors, and that the

increased function of the arg389 form of the beta-1-adrenergic receptor on myocytes would in combination result in increased synaptic norepinephrine

release and enhanced receptor function at the myocyte, thus predisposing persons to heart failure. They found no increased risk with the arg389 allele

alone.

Liggett et al. (2006) studied isolated right ventricular trabeculae from failing and nonfailing human hearts and observed that arg389 receptors had

approximately 3- and 4-fold greater agonist-promoted contractility compared to gly389 receptors, respectively. The beta-blocker, bucindolol, was an inverse

agonist in failing arg389, but not gly389, ventricles. In transfected cells, bucindolol antagonized agonist-stimulated cAMP, with a greater absolute decrease

for arg389. In a placebo-controlled trial of bucindolol in 1,040 heart failure patients, no outcome was associated with genotype in the placebo group,

indicating little impact on the natural course of heart failure. However, arg389 homozygotes treated with bucindolol had an age-, sex-, and race-adjusted

38% reduction in mortality (p = 0.03) and a 34% reduction in mortality or hospitalization (p = 0.004) versus placebo. Gly389 carriers had no clinical

response to bucindolol compared with placebo. Liggett et al. (2006) concluded that the R389G variation alters signaling in multiple models and affects the

therapeutic response to beta-blockers.

Lobmeyer et al. (2007) genotyped 54 patients with congestive heart failure for the R389G and del322-325 polymorphisms in the ADRB1 and ADRA2C

genes, respectively, and performed echocardiography before and after treatment with the beta-blocker metoprolol. The authors found that patients

homozygous for R389 who also carried del322-325 showed a significantly higher ejection fraction increase with metoprolol than all the other genotype

combination groups, and concluded that the ADRB1 and ADRA2C polymorphisms synergistically influence the ejection fraction response to beta-blocker

therapy of heart failure patients.

 PMID: 10212248

 PMID: 12374873

 PMID: 16844790

 PMID: 17496726

rs2069707 - NM_000619.2(IFNG):c.-893C>G

Huang et al. (2007) identified a SNP in the IFNG gene, a C-to-G change at position -764 (rs2069707) in the proximal promoter region next to the binding

motif for HSF1 (140580), that was significantly associated with sustained virologic response to IFNA (147660) therapy in one cohort of hepatitis C virus

(HCV; see 609532)-positive patients and with spontaneous recovery from HCV infection in another cohort of HCV-positive patients. Luciferase reporter and

EMSA analyses showed that the -764G allele had 2- to 3-fold higher promoter activity and stronger binding affinity for HSF1 than the -764C allele. Huang et

al. (2007) concluded that the -764C-G SNP is functionally important in determining viral clearance and treatment response in HCV-infected patients.

 PMID: 17215375
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rs10246939 - NM_176817.5(TAS2R38):c.886A>G (p.Ile296Val)

Kim et al. (2003) identified an 886A-G transition in the PTC gene, resulting in an ile296-to-val (I296V) substitution (rs10246939). This polymorphism, in

conjunction with other SNPs in the gene, give rise to the ability to taste or not taste phenylthiocarbamide (see 171200).

 PMID: 12595690

rs713598 - NM_176817.5(TAS2R38):c.145G>C (p.Ala49Pro)

Within the PTC gene, Kim et al. (2003) found 3 common polymorphisms that influence the ability to taste phenylthiocarbamide (see 171200). One was a

145G-C transversion, resulting in an ala49-to-pro (A49P) substitution (rs713598).

 PMID: 12595690

rs1801280 - NM_000015.2(NAT2):c.341T>C (p.Ile114Thr)

This mutation, caused by a 341T-C transition in the NAT2 gene that results in an ile114-to-thr (I114T) substitution, was identified in a liver with slow

acetylation activity (243400) by Vatsis et al. (1991). This allele characterizes the NAT2*5B haplotype (Magalon et al., 2008).

Patin et al. (2006) applied the long-range haplotype (LIH) test to define linkage disequilibrium in the region of chromosome 8 containing the NAT1 and

NAT2 genes and the pseudogene NATP. In studies of 13 different populations with distinct ethnic backgrounds and demographic pasts, the LRH test

identified a particular NAT2 haplotype (NAT2*5B) under recent positive selection in western/central Eurasians. This haplotype harbors the mutation 341T-C

and encodes the 'slowest-acetylator' NAT2 enzyme, suggesting a general selective advantage for the slow-acetylator phenotype. Interestingly, the NAT2*5B

haplotype, which seems to have conferred a selective advantage during the past 6,500 years, exhibits today the strongest association with susceptibility to

bladder cancer and adverse drug reactions (Hein et al., 2000; Hein, 2002). Thus, the patterns observed for NAT2 illustrate how geographically and temporally

fluctuating xenobiotic environments may have influenced not only our genome diversity but also our present day susceptibility to disease.

 PMID: 18043717

 PMID: 2068113

 PMID: 10667461

 PMID: 12351146

 PMID: 16416399
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rs4879809 - NM_005866.4(SIGMAR1):c.*31A>G

This variant is classified as a variant of unknown significance because its contribution to amyotrophic lateral sclerosis-16 (ALS16; 614373) has not been

confirmed.

In 2 sibs, born of consanguineous Pakistani parents, with amyotrophic lateral sclerosis, Ullah et al. (2015) identified a homozygous A-to-G transition in the

3-prime UTR of the SIGMAR1 gene (rs4879809) The variant was not found in 100 healthy ethnically matched controls. Functional studies of the variant

were not performed, but the variant was predicted to disturb miRNA binding, which could affect regulation of gene expression. The patients had no signs

of dementia. Linkage analysis excluded a pathogenic expanded hexanucleotide repeat in the C9ORF72 gene (614260) in this family.

Amyotrophic lateral sclerosis (ALS) is a progressive neurodegenerative disease involving both upper motor neurons (UMN) and lower motor neurons

(LMN). UMN signs include hyperreflexia, extensor plantar response, increased muscle tone, and weakness in a topographic representation. LMN signs include

weakness, muscle wasting, hyporeflexia, muscle cramps, and fasciculations. Initial presentation varies. Affected individuals typically present with either

asymmetric focal weakness of the extremities (stumbling or poor handgrip) or bulbar findings (dysarthria, dysphagia). Other findings may include muscle

fasciculations, muscle cramps, and labile affect, but not necessarily mood. Regardless of initial symptoms, atrophy and weakness eventually affect other

muscles. The mean age of onset is 56 years in individuals with no known family history and 46 years in individuals with more than one affected family

member (familial ALS or FALS). Average disease duration is about three years, but it can vary significantly. Death usually results from compromise of the

respiratory muscles.

 PMID: 26205306

rs4746 - NM_006708.3(GLO1):c.332A>C (p.Glu111Ala)

This variant, formerly titled AUTISM, SUSCEPTIBILITY TO, has been reclassified based on the findings of Rehnstrom et al. (2008) and Wu et al. (2008).

Using a proteomics method to identify abnormal proteins in autopsied brains of patients with autism (209850), Junaid et al. (2004) found an increase in

polarity of glyoxalase I by 2-dimensional gel electrophoresis; direct sequencing of the GLO1 gene identified a 419C-A transversion in the gene, resulting in an

ala111-to-glu (A111E) substitution. The glu111 enzyme is more acidic than the ala111 enzyme and has reduced functional activity. Four brains were

homozygous for A/A (glu111), 3 were heterozygous for A/C (ala111/glu111), and 1 was homozygous for C/C (ala111). Of 9 controls, which included 1 patient

with Down syndrome and 3 patients with mental retardation, 2 were A/A, 3 were A/C, and 4 were C/C. In a larger sample of autism patients and controls,

the frequency of the 419A allele was 0.6 in autism and 0.4 in controls. Junaid et al. (2004) suggested that a reduction in GLO1 enzyme activity could result

in the accumulation of methylglyoxal, which may be toxic to the developing brain. The data suggested that homozygosity for the glu111 allele is a

predisposing factor in the development of autism.

Rehnstrom et al. (2008) genotyped 6 polymorphisms in the GLO1 gene, including A111E, in Finnish families with more than 230 individuals with autism

spectrum disorders and carried out both linkage and association analyses. They observed no significant linkage or association between any SNP and ASD.

Wu et al. (2008) performed mutation screening of all exons of the GLO1 gene in 272 Han Chinese patients with autism and 310 healthy controls. They found

no significant differences in the frequency distributions of A111E between the autism and control groups. Moreover, they did not identify any other

mutations associated with autism in the exon regions.

 PMID: 17722011

 PMID: 18721844

 PMID: 15386471
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rs1861972 - NM_001427.4(EN2):c.686-1073G>A

This variant, formerly titled AUTISM, ASSOCIATION WITH, 10, has been reclassified as a variant of unknown significance because its contribution to autism

(611016) has not been confirmed.

In a study of 138 families in which at least 2 individuals had a strict diagnosis of autism, Gharani et al. (2004) demonstrated that a haplotype consisting of 2

intronic SNPs of the EN2 gene, the A allele of rs1861972 and the C allele of rs1861973 (131310.0002), showed significant association with autism (p =

0.000005). Less significant association (p = 0.0024) was observed for a larger group of 157 families with a broader phenotype including autism spectrum

disorders. Benayed et al. (2005) replicated these association results in an additional 222 Autism Genetic Resource Exchange (AGRE) families and in 129

NIMH families.

 PMID: 15024396

 PMID: 16252243

rs1861973 - NM_001427.4(EN2):c.686-921T>C

This variant, formerly titled AUTISM, ASSOCIATION WITH, 10, has been reclassified as a variant of unknown significance because its contribution to autism

(611016) has not been confirmed.

See 131310.0001, Gharani et al. (2004), and Benayed et al. (2005).

 PMID: 15024396

 PMID: 16252243

rs11544238 - NM_032496.4(ARHGAP9):c.1108T>G (p.Ser370Ala)

This variant, formerly titled CORONARY ARTERY SPASM 3, SUSCEPTIBILITY TO, has been reclassified because its contribution to the phenotype has not

been confirmed.

Takefuji et al. (2010) analyzed 67 missense SNPs in Rho-family GTPases and their regulators in 103 unrelated Japanese individuals with acetylcholine-induced

coronary artery spasm and 102 Japanese controls without acetylcholine-induced coronary artery spasm. They found a significant association between

coronary artery spasm and a C-A transversion (rs11544238) in the ARHGAP9 gene, resulting in an ala370-to-ser (A370S) substitution in the PH domain

(odds ratio, 2.67). Boyden chamber assay demonstrated that the ser370 mutant had a weaker inhibitory effect on cell migration, spreading, and adhesion

than wildtype protein. Takefuji et al. (2010) suggested that ARHGAP9 variation has a critical function in the infiltration of hematopoietic cells into the

endothelium and inflammation leading to endothelial dysfunction.

 PMID: 19911011
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rs6688832 - NM_004285.4(H6PD):c.1358G>A (p.Arg453Gln)

This variant, formerly titled CORTISONE REDUCTASE DEFICIENCY, has been reclassified based on the findings of White (2005), Draper et al. (2006), Smit et

al. (2007), and Lavery et al. (2008).

In 2 subjects with cortisone reductase deficiency (see 604931), Draper et al. (2003) found heterozygosity for a double intronic mutation in HSD11B1

(600713.0001) and homozygosity for an arg453-to-gln (R453Q) mutation in H6PD. One of the subjects was an Indo-Asian female who presented with

longstanding hirsutism at 44 years of age. The other was a 6-year-old male of Polish descent, who presented with gonadotropin-independent precocious

puberty and hyperandrogenism.

Because the phenotype of cortisone reductase deficiency resembles that of polycystic ovary syndrome (PCOS; see 184700), San Millan et al. (2005)

investigated the R453Q variant of H6PD and the 83557insA variant of HSD11B1 (see 600713.0001) in 116 patients with PCOS and 76 nonhyperandrogenic

controls. Four controls and 5 patients presented 3 of 4 mutant alleles in H6PD R453Q and HSD11B1 83557insA, which is the genotype observed in some

subjects with cortisone reductase deficiency. Estimates of 11-beta-HSD oxoreductase activity were measured in 6 of these 9 women, ruling out cortisone

reductase deficiency. Patients homozygous for the R453 allele, which was more frequent in PCOS patients, presented with increased cortisol and 17-

hydroxyprogesterone levels compared with carriers of Q453 alleles; these differences were not observed in controls. HSD11B1 83557insA genotypes were

not associated with PCOS and did not influence any phenotypic variable. San Millan et al. (2005) concluded that digenic triallelic genotypes of the H6PD

R453Q variant and HSD11B1 83557insA mutation do not always cause CRD. They also suggested that the H6PD R453Q variant is associated with PCOS and

might influence its phenotype by influencing adrenal activity.

In a population-based association study, White (2005) genotyped 3,551 individuals for the 83597T-G polymorphism in intron 3 of the HSD11B1 gene (see

600713.0001) and the R453Q polymorphism in the H6PD gene. Both polymorphisms occurred more frequently than had been reported, with the so-called

'apparent CRD (ACRD) genotypes' (at least 3 of 4 minor alleles present) occurring in 7% of subjects. There were no associations between genotype and

body mass index; waist/hip ratio; visceral adiposity; measures of insulin sensitivity; levels of testosterone, FSH, or LH (in females); or risk of PCOS. In

addition, there was no genotype effect on urinary free cortisol/cortisone or corticosteroid metabolite ratios, which were measured in 10 subjects, each

carrying 0, 3, or 4 minor alleles. White (2005) concluded that previously reported associations of ACRD with HSD11B1 and H6PD alleles represented

ascertainment bias, but noted that rare severe mutations in these genes could not be ruled out.

In a case-control study involving 256 nuclear families ascertained from PCOS offspring, 213 singleton cases, and 549 controls, Draper et al. (2006) analyzed

CRD-related variants in the HSD11B1 (83597T-G; rs12086634) and H6PD (R453Q; rs6688832) genes but found no differences in genotype distribution

between PCOS cases and controls. Draper et al. (2006) concluded that the variants do not influence susceptibility to PCOS.

Smit et al. (2007) analyzed the 83557insA polymorphism in the HSD11B1 gene and the R453Q polymorphism in H6PD in 6,452 elderly Caucasian individuals

from 2 population-based cohorts and found no association between genotype distribution or combined genotypes on body mass index, adrenal androgen

production, waist-to-hip ratio, systolic and diastolic blood pressure, fasting glucose levels, glucose tolerance test, or incidence of dementia (see 600274).

Given the high frequency of the 2 polymorphisms in these 2 Caucasian populations, with 3.8% and 4.0% carrying at least 3 affected alleles, respectively, Smit

et al. (2007) concluded that it was very unlikely that these SNPs interact to cause CRD.

Lavery et al. (2008) could not demonstrate an effect of the R453Q variant on enzyme activity, in contrast to the findings of Draper et al. (2003), and noted

that reasons for the discrepancy remained to be fully elucidated.
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 PMID: 16817821

 PMID: 17062770

 PMID: 12858176

 PMID: 15827106
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rs1131454 - NM_016816.4(OAS1):c.484G>A (p.Gly162Ser)

This variant, formerly titled DIABETES MELLITUS, TYPE 1, SUSCEPTIBILITY TO, has been reclassified based on a review of the gnomAD database by Hamosh

(2018).

Tessier et al. (2006) confirmed the association of type 1 diabetes (222100) with a splicing alteration in OAS1 (164350.0001) but concluded that the closely

linked ser162-to-gly (S162G; rs3741981) mutation is more likely responsible for the association. Tessier et al. (2006) described this variant as a C-to-T

substitution and gave the frequency of the minor allele (C) as 0.373.

Hamosh (2018) found this variant (GLY162SER) in 155,412 of 275,902 alleles and in 46,108 homozygotes in the combined populations of the gnomAD

database, for an allele frequency of 0.5633 (July 3, 2018).

 PMID: 16014697

rs2114592 - NM_080424.2(SP110):c.752-483C>T

This variant, formerly titled MYCOBACTERIUM TUBERCULOSIS, SUSCEPTIBILITY TO (see 607948), has been reclassified based on the findings of Thye et al.

(2006) and Szeszko et al. (2007).

Tosh et al. (2006) examined 27 SNPs in the SP110 gene in 219 Gambian families and identified 3 that were associated with tuberculosis, including T/C in

intron 6 (rs2114592). The most common allele (T) was transmitted more often than expected to affected offspring. Examination of an additional 99

Guinean and 102 Guinea-Bissau families independently replicated the association. The SNP did not affect a known functional domain of SP110.

Thye et al. (2006) observed no significant differences in the frequencies of 21 SP110 variants, including leu425 to ser (604457.0003), between 2,004

sputum-positive, HIV-negative Ghanaian tuberculosis patients and 1,231 exposed, healthy personal contacts and 1,135 community controls. They concluded

that an association of SP110 variants and distinct phenotypes of human M. tuberculosis infection is doubtful.

Szeszko et al. (2007) genotyped 29 SNPs in SP110, including 7 causing amino acid changes, and 15 ancestry-informative markers as genomic controls in

nearly 2,000 HIV-seronegative, M. tuberculosis culture-positive Russians and a similar number of controls. They found no evidence for association of SP11O

SNPs, including leu425 to ser, with susceptibility to adult pulmonary tuberculosis. Szeszko et al. (2007) proposed that the effect of SP110 polymorphisms in

outbred human populations may be smaller than the effect of Ipr1 in inbred mice and emphasized the importance of whole-genome scans to identify genes

and causal variants predisposing to tuberculosis in human populations.

 PMID: 16816019

 PMID: 17149599

 PMID: 16803959
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rs4738824 - NM_017780.4(CHD7):c.1666-3238A>G

This variant, formerly titled SCOLIOSIS, IDIOPATHIC, SUSCEPTIBILITY TO, 3, has been reclassified based on the findings of Tilley et al. (2013).

To search for genes underlying susceptibility to idiopathic scoliosis (see IS3, 608765), Gao et al. (2007) ascertained a cohort of 52 families and conducted a

study by genomewide scans, which produced evidence of linkage in association with 8q12 loci (multipoint lod = 2.77; p = 0.0028). Further mapping in the

region showed significant evidence of disease-associated haplotypes centering over exons 2 through 4 of the CHD7 gene, which is associated with the

CHARGE syndrome of multiple developmental anomalies. In 25 affected probands with idiopathic scoliosis (see IS3, 608765) and 44 parental controls, Gao

et al. (2007) identified a single-nucleotide polymorphism, SNP rs4738824, an A-to-G change in intron 2 of the CHD7 gene that was predicted to disrupt a

caudal-type (cdx) transcription factor binding site. The A nucleotide of this SNP appears to be perfectly conserved across 9 vertebrate species. In the 27

remaining families in the study, Gao et al. (2007) found significant overtransmission of the G allele, which was predicted to disrupt a caudal-type (cdx)

transcription factor binding site, to affected offspring (p = 0.005).

Tilley et al. (2013) performed model-independent linkage analysis and tests of association for 22 single-nucleotide polymorphisms in the CHD7 gene in 244

families of European descent with familial idiopathic scoliosis. Linkage analysis identified 3 marginally significant results. However, their results were not

significant for tests of association to the CHD7 gene (p less than 0.01). In addition, no significant results (p less than 0.01) were found from a metaanalysis

of the results from the tests of association from their sample and that of Gao et al. (2007).

 PMID: 23883829

 PMID: 17436250

rs10516487 - NM_017935.5(BANK1):c.182G>A (p.Arg61His)

This variant, formerly titled SYSTEMIC LUPUS ERYTHMATOSUS, ASSOCIATION WITH, has been reclassified because its contribution to the phenotype has

not been confirmed.

Kozyrev et al. (2008) identified an association between systemic lupus erythematosus (SLE; 152700) and a nonsynonymous substitution, rs10516487, in

the BANK1 gene. This SNP consists of a G-to-A transition that results in substitution of his for arg at codon 61, with the G allele conferring risk.

 PMID: 18204447
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rs2279744 - NM_002392.5(MDM2):c.14+309T>G

By screening 50 healthy volunteers, Bond et al. (2004) identified a SNP in the MDM2 promoter, -410T-G, which they called SNP309 (rs2279744) because of

its position at the 309th nucleotide of intron 1. SNP309 was present at a relatively high frequency in both the heterozygous state (T/G, 40%) and the

homozygous state (G/G, 12%). Bond et al. (2004) showed that SNP309 increased the affinity of the transcriptional activator Sp1 (189906), resulting in

higher levels of MDM2 RNA and protein and the subsequent attenuation of the p53 (191170) pathway. They demonstrated that SNP309 was associated

with accelerated tumor formation (614401) in both hereditary and sporadic cancers in humans. Bond et al. (2004) studied 88 individuals who were

members of Li-Fraumeni syndrome (LFS1; 151623) families and had germline mutations in 1 allele of p53. The frequency of SNP309 in these individuals was

similar to that found in the 50 normal volunteers. Of the 88 individuals in the Li-Fraumeni cohort, 66 were diagnosed with at least 1 cancer at a median age

of 22 years old. Those either heterozygous or homozygous for SNP309 developed tumors on average 7 years earlier than those lacking SNP309. To

determine whether SNP309 acted upon sporadic tumors as well as genetically altered individuals with a p53 defect, Bond et al. (2004) studied a group of

patients who developed sporadic adult soft tissue sarcomas and had no known hereditary cancer predisposition and no known germline p53 mutation.

Individuals homozygous for SNP309 were diagnosed on average 12 years earlier than those without SNP309, and the frequency of the SNP309 G allele was

greatly increased in those who developed soft tissue sarcomas at a young age. These data demonstrated that SNP309 does not require the presence of an

inactivating germline p53 mutation to associate with earlier soft tissue sarcoma formation.

Bougeard et al. (2006) studied the effect of the SNP309 polymorphism and the arg72-to-pro polymorphism of the p53 gene (191170.0005) on cancer risk

in 61 French carriers of the p53 germline mutation. The mean age of tumor onset in MDM2 SNP309 G allele carriers (19.6 years) was significantly different

from that observed in patients homozygous for the T allele (29.9 years, p less than 0.05). For the p53 codon 72 polymorphism, the mean age of tumor

onset in arg allele carriers (21.8 years) was also different from that of pro/pro patients (34.4 years, p less than 0.05). Bougeard et al. (2006) also observed a

cumulative effect of both polymorphisms because the mean ages of tumor onset in carriers of MDM2 G and p53 arg alleles (16.9 years) and those with the

MDM2 T/T and p53 pro/pro genotypes (43 years) were clearly different (p less than 0.02). Therefore, the results confirmed the impact of the MDM2

SNP309 G allele on the age of tumor onset in germline p53 mutation carriers, and suggested that this effect may be amplified by the p53 arg72 allele.

Polymorphisms affecting p53 degradation therefore represent one of the few examples of modifier genetic factors identified to that time in mendelian

predispositions to cancer.

Using 14 different SNPs across the MDM2 gene from Caucasian, African American, and Ashkenazi Jewish population samples, Atwal et al. (2007)

characterized the haplotype structure of the MDM2 gene. They found reduced variability of the deleterious SNP309 G allele haplotype and multiple common

SNP309 T alleles in all 3 populations. These data suggested that the G allele haplotype underwent recent positive selection.

In 25 Dutch and 11 Finnish p53 mutation carriers, Ruijs et al. (2007) observed a significantly earlier age of tumor onset in SNP309 G allele carriers versus

those homozygous for the T allele (mean difference, 16 years earlier; p = 0.005), confirming previously reported results. In 72 Dutch p53-negative LFS and

LFS-related patients, no difference was seen in the age of tumor onset, but there was a significantly higher percentage of SNP309 G/G homozygotes than

in the general population (p = 0.02). Ruijs et al. (2007) suggested that the MDM2 SNP309 G allele contributes to cancer susceptibility in LFS and LFS-

related families.

Smoking-Related Accelerated Decline in Lung Function

In a study of 863 individuals with European grandparents from an unselected New Zealand birth cohort, Hancox et al. (2009) analyzed lung function (FEV1

and FEV1/FVC) between ages 18 and 32 in relation to cumulative history of cigarette smoking and the rs2279244 SNP, and found that the G allele was

associated with accelerated smoking-related decline in lung function (608852) (FEV1, p = 0.004).

 PMID: 15550242

 PMID: 16258005

 PMID: 17360557

 PMID: 17003841

 PMID: 19521721
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rs279871 - NM_000807.4(GABRA2):c.704-104A>G

Edenberg et al. (2004) found association of a 3-SNP haplotype in the GABRA2 gene with susceptibility to alcoholism (103780). The marker rs279871

consists of an adenosine at nucleotide position 46155656 from 4pter, within intron 7 of GABRA2.

 PMID: 15024690

rs279845 - NM_000807.4(GABRA2):c.255+4909A>T

See 137140.0001 and Edenberg et al. (2004). The marker rs279845 consists of a thymidine at nucleotide position 46179646 from 4pter, within intron 4 of

GABRA2.

 PMID: 15024690

rs279836 - NM_000807.4(GABRA2):c.188-4371A>T

See 137140.0001 and Edenberg et al. (2004). The marker rs279836 consists of an adenosine at nucleotide position 46188993 from 4pter, within intron 3 of

GABRA2.

 PMID: 15024690

rs20541 - NM_002188.3(IL13):c.431A>G (p.Gln144Arg)

Heinzmann et al. (2000) determined that R130Q variant of IL13, which they referred to as R110Q, associated with asthma in case-control populations from

Britain and Japan (peak odds ratio (OR) = 2.31, 95% confidence interval, 1.33 - 4.00); the variant also predicted asthma and higher serum IL13 levels in a

general, Japanese pediatric population. Chen et al. (2004) noted that R110Q numbering does not include a 20-amino acid signal sequence and that the R110Q

variant has been referred to as R130Q. Immunohistochemistry demonstrated that both subunits of IL13R are prominently expressed in bronchial epithelium

and smooth muscle from asthmatic subjects. Detailed molecular modeling analyses indicated that residue 110 of IL13 is important in the internal

constitution of the ligand and crucial in ligand-receptor interaction.

In Chinese adult patients with allergic rhinitis (607154), Wang et al. (2003) found a significant association of the IL13 arg130-to-gln (R130Q) SNP, but not of

the IL13 promoter -1112C-T SNP (147683.0001), with serum total IgE levels. Patients with a gln/gln genotype showed much higher serum total IgE than

those with an arg/arg genotype.

Hiromatsu et al. (2005) noted that the R130Q amino acid substitution arises from a G-to-A transition at nucleotide 2044 (G2044A) in exon 4 of the IL13

gene.

Vladich et al. (2005) examined the impact of the IL13 R130Q variant on the functional properties of IL13 by comparing the activity of the variant to wildtype

IL13 on primary effector cells of human allergic inflammation. IL13 R130Q was significantly more active than wildtype IL13 in multiple effector assays and

was neutralized less effectively by an IL13R-alpha-2 decoy. Vladich et al. (2005) suggested that natural variation in the coding region of IL13 may be an

important genetic determinant of susceptibility to allergy.

 PMID: 10699178

 PMID: 15356556

 PMID: 12928861

 PMID: 15483090

 PMID: 15711639
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NM_016511.4(CLEC1A):c.77G>C (p.Gly26Ala)

Stappers et al. (2018) identified a single-nucleotide polymorphism (SNP) in CLEC1A, rs2306894 (gly26 to ala, global minor allele frequency 0.3295) that

negatively affects myeloid inflammatory responses. They found that the risk allele of the SNP was significantly associated with susceptibility to aspergillosis

in stem-cell transplant recipients (614079) when the variant was carried by the donor, not the recipient (p = 0.003), in a comparison of the incidence of

invasive aspergillosis after transplantation according to donor (238 wildtype, 72 risk allele-carrying individuals) or recipient (228 wildtype, 80 risk allele-

carrying individuals) genotype at rs2306894. Stappers et al. (2018) found that macrophages from individuals carrying this SNP produced significantly less

IL1-beta (147720) and IL8 (146930) after in vitro stimulation with A. fumigatus conidia compared to controls, whereas there was no difference in response

upon stimulation with lipopolysaccharide. Stappers et al. (2018) concluded that in humans, the protective functions of MelLec are primarily mediated by

myeloid cells.

Aspergillus species are ubiquitous in nature and cause a wide spectrum of diseases, including saprophytic colonization of existing cavities (aspergilloma),

allergic asthma, hypersensitivity pneumonitis, allergic bronchopulmonary aspergillosis, and disseminated disease associated with high mortality rates in

patients with hematologic malignancies and recipients of solid organs and stem cell transplantations. Immunocompetent and nonatopic individuals are

relatively resistant to infection, and disease occurs in the setting of host damage. Association of persistent inflammation with intractable infection is

common in nonneutropenic patients after hematopoietic stem cell transplantation, as well as in allergic fungal diseases. The pathophysiology underlying

Aspergillus infection highlights the bipolar nature of the inflammatory process in infection, in which early inflammation prevents or limits infection, but an

uncontrolled response may oppose disease eradication (summary by Cunha et al., 2010). For information on familial occurrence of allergic

bronchopulmonary aspergillosis, see 103920.

 PMID: 29489751

rs1805018 - NM_005084.4(PLA2G7):c.593T>C (p.Ile198Thr)

Kruse et al. (2000) identified a common variant of the PLA2G7 gene in exon 7, ile198-to-thr (I198T), and found that the variant allele thr198 was highly

associated with total IgE (147180) concentrations in an atopic population (147050) and with atopic asthma (see 600807) in an asthmatic population.

 PMID: 10733466

rs324981 - NM_207172.2(NPSR1):c.320A>T (p.Asn107Ile)

Laitinen et al. (2004) found a coding polymorphism SNP591694 (rs324981) in the GPRA gene in which asparagine-107 in the first exoloop lining the putative

ligand-binding pocket is replaced by isoleucine (N107I). This SNP occurs within the 133-kb asthma susceptibility region that spans introns 2 to 5 of GPRA

(see 608584).

 PMID: 15073379

rs4950928 - NM_001276.2(CHI3L1):c.-131C>G

In a genomewide association study of serum YKL-40 levels in 632 Hutterites, Ober et al. (2008) identified a polymorphism (-131C-G; rs4950928) in the

promoter of the CHI3L1 gene that was significantly associated with elevated YKL-40 levels (p = 1.1 x 10(-13)) and asthma-related traits (611960), including

asthma (p = 0.047), bronchial hyperresponsiveness (p = 0.002), and measures of pulmonary function (p = 0.046 to 0.002). The -131C-G polymorphism also

predicted the presence of asthma in 2 case-control populations (combined p = 1.2 x 10 (-5)) and serum YKL-40 levels at birth through 5 years of age in a

birth cohort (p = 8.9 x 10(-13) to 2.5 x 10(-4)). The authors stated that although they could not statistically distinguish between implicated SNPs in perfect

linkage disequilibrium, -131C-G, located within a binding site for the MYC (190080) and MAX (154950) transcription factors, seemed likely to be the causal

SNP.

 PMID: 18403759
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rs1801275 - NM_000418.4(IL4R):c.1727A>G (p.Gln576Arg)

Hershey et al. (1997) described a polymorphism of the IL4A gene that occurred with increased frequency in patients with allergic inflammatory disorders.

The variant allele consisted of an A-to-G transition at nucleotide 1902, causing a change from glutamine to arginine at codon 576 (Q576R) in the

cytoplasmic domain of the interleukin-4 receptor alpha protein. The R576 allele was found in 3 of 3 patients with the hyper-IgE syndrome (147060) and in 4

of 7 patients with severe atopic dermatitis. Among 50 prospectively recruited adults, it was found in 13 of 20 subjects with atopy (147050) and in 5 of 30

without atopy; the relative risk of atopy among those with a mutant allele was 9.3. The R576 allele was associated with higher levels of expression of CD23

(151445) by interleukin-4 than was the wildtype allele. This enhanced signaling was associated with a change in the binding specificity of the adjacent

tyrosine residue at position 575 to signal-transducing molecules.

Deichmann et al. (1998) confirmed the association of IL4R alleles with atopy. However, in a subsequent association study of individuals aged 6 to 22 years

from 109 nuclear families (Kruse et al., 1999), they found significantly reduced total IgE concentrations in individuals with the minor R576 allele of the Q576R

polymorphism in IL4R, a direct contrast to the findings of Hershey et al. (1997). Kruse et al. (1999) also found that Q576R is in direct linkage disequilibrium

with another polymorphism, S503P (147781.0003), with 76% of R576 carriers also carrying P503, and 95% of P503 carriers also carrying R576. The P503

allele was also associated with significantly reduced IgE levels, and the most significant result occurred with carriers of both P503 and R576 (p = 0.0008).

R576 and P503 were not associated with specific sensitization to common inhalant allergens. Functional studies suggested that the S503P and Q576R

polymorphisms independently reduce STAT6 (601512) binding and STAT6 phosphorylation, leading to reduced total IgE levels. In addition, the occurrence of

both polymorphisms together, but not alone, increases IRS (see 147545) phosphorylation, leading to an even greater reduction in total IgE levels.

Grimbacher et al. (1998) investigated the frequency of Q576R in 25 control subjects and 20 unrelated patients with the hyper-IgE syndrome who were

followed at the National Institutes of Health Clinical Center. Only 4 of the 20 patients had the Q576R mutation (allelic frequency, 10%), which was not

significantly different from the frequency of 12% (6 of 25) in the control subjects.

Patuzzo et al. (2000) could find no evidence of linkage or association of atopic asthma with this mutation in 851 Italian subjects with atopic asthma.

Tang et al. (2004) screened affected members of a 3-generation family with diffuse cutaneous mastocytosis (MASTC; 154800) due to mutation in the KIT

gene (164920) for the Q576R variant in IL4R. Q576R was present in 2 of the 5 affected individuals in this family; however, there was no clear difference in

disease severity between those with and those without Q576R, and the only individual with known systemic disease did not carry the polymorphism.

Franjkovic et al. (2005) found that transfection of mouse B-cell lines with human IL4R containing both the I75V (147781.0002) and Q576R variants did not

result in enhanced IL4-induced CD23 expression compared with cell lines expressing wildtype IL4R. Analysis of 6 common IL4R coding SNPs, including I75V,

Q576R, and S503P, and common haplotypes in 300 blood donors failed to show a significant association with elevated serum IgE level. Moreover, analysis of

the 3 most informative coding SNPs and related 2- and 3-point haplotypes in a second group of 689 blood donors failed to detect a significant association

with elevated serum IgE. Franjkovic et al. (2005) concluded that common coding SNPs in IL4R are unlikely to contribute significantly to elevated IgE levels.

 PMID: 9392697

 PMID: 10233717

 PMID: 9515586

 PMID: 9537881

 PMID: 10905893

 PMID: 15173254

 PMID: 15712015

rs7794745 - NM_014141.6(CNTNAP2):c.208+18133A>T

In 2 independent family-based samples, Arking et al. (2008) identified a common variant in the CNTNAP2 gene, rs7794745, that was associated with

increased risk for autism (AUTS15; 612100). This SNP resides in intron 2 of the CNTNAP2 gene. In the combined sample, overall transmission frequency of

the T allele to affected children (tau = 0.55, p less than 7.35 x 10(05)) was significantly greater from mothers (tau = 0.61) than from fathers (tau = 0.53),

and this parent-of-origin difference was significant (P less than 0.001).

 PMID: 18179894
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rs2710102 - NM_014141.6(CNTNAP2):c.2099-26267A>G

In a 2-stage analysis of a 10-Mb quantitative trait locus for autism-related traits on 7q35-q36 (AUTS15; 612100) using parent-child trios, Alarcon et al.

(2008) identified an association between variation at rs2710102 in the CNTNAP2 gene and age at first word in autism spectrum disorder samples from

male-only families (p = 0.005). The authors noted that the SNP association results did not imply that variation at rs2710102 is causally related to autism

spectrum disorder, but rather that variation here is likely to be in linkage disequilibrium with an untested functional variant.

A genomewide association study by Ma et al. (2009) of 438 Caucasian families with 1,390 individuals with autism and validation in an additional cohort of

2,390 samples from 457 families did not show a significant association between autism and rs2710102, which was the tagging SNP in the study of Alarcon

et al. (2008). No tested markers linking to the CNTNAP2 gene were significant after correction.

 PMID: 18179893

rs180195 - NM_003235.4(TG):c.-1623A>G

Stefan et al. (2011) identified a -1623A-G SNP (rs180195) in the promoter region of the TG gene that modified a binding site for IRF1 (147575) and

predisposed to autoimmune thyroid disease (AITD; 608175). By genotyping 271 Caucasian patients with AITD (201 with Graves disease and 70 with

Hashimoto thyroiditis) and 165 matched controls, they found a significant increase in the frequency of the G allele (p = 0.006) and the GG genotype (p =

0.03; odds ratio = 1.6) in AITD patients compared with controls. Stefan et al. (2011) confirmed the association in a cohort of 102 multiplex families. Database

analysis revealed that rs180195 lies within a putative binding motif for IRF1 or ETS1 (164720), and that the AITD-associated G allele is conserved in

vertebrates, whereas the protective A allele is unique to humans. Cell culture and in vitro assays revealed that IRF1 bound the TG promoter with the G allele

at the rs180195 site and activated transcription of a reporter gene. Binding of IRF1 correlated with histone markers of active chromatin. IRF1 did not activate

transcription from the A allele. Stefan et al. (2011) concluded that the disease-associated variant of TG defines an active enhancer element.

 PMID: 21757724

rs203462 - NM_007202.4(AKAP10):c.1936A>G (p.Ile646Val)

In a screen comparing allele frequencies of 6,500 SNPs located in approximately 5,000 genes between samples of young and elderly European Americans,

Kammerer et al. (2003) identified a 2073A-G SNP in exon 14 of the AKAP10 gene, resulting in an ile646-to-val (I646V) substitution. The frequency of the

SNP differed significantly between young and old persons in both males (P = 0.03) and females (P = 0.009). There was no significant difference between

young males and females or between old males and females. GG homozygotes were reduced and AA homozygotes were increased in the older samples of

both sexes, suggesting that the G allele, which determines the val allele at I646V, is associated with a negative impact on health and, therefore, longevity

(152430).

Tingley et al. (2007) characterized the cardiac cycle and AKAP10 I646V genotype of 122 participants in the Heart and Soul Study who had stable coronary

heart disease and found that the 646V variant was associated with markers of low vagus nerve sensitivity, e.g., fast heart rate and low heart rate variability;

the authors noted that these markers predict an increased risk of sudden cardiac death (see 115080).

 PMID: 12646697

 PMID: 17485678

rs9289231 - NC_000003.11:g.123774078T>G

In a peakwide association mapping study of the chromosome 3q13 region associated with early-onset coronary artery disease (CHDS5; 608901), Wang et al.

(2007) found significant association of a single-nucleotide polymorphism (SNP) in the first intron of an alternative transcript of the KALRN gene,

rs9289231, with early-onset coronary artery disease in all white data sets examined (p = 0.05). In the joint analysis of 332 white, early-onset coronary artery

disease cases and 546 controls, this SNP was highly significant (P = 0.00008), with an odds ratio estimate of 2.1. Furthermore, the risk allele of this SNP

was associated with atherosclerosis burden (P = 0.03) in 145 human aortas.

 PMID: 17357071
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rs1884302 - NC_000020.11:g.7125642T>C

In 13 families with craniosynostosis (CRS7; 617439) in which heterozygosity for variants in the SMAD6 gene (see, e.g., 602931.0003-602931.0005) had been

detected, Timberlake et al. (2016) observed striking incomplete penetrance (57%), nearly all of which could be explained by the presence or absence of the

'C' risk allele of rs1884302, a common variant located approximately 345-kb downstream of the BMP2 gene. All 14 individuals with a SMAD6 mutation who

also carried the 'C' modifier allele had craniosynostosis, whereas only 3 (19%) of 16 individuals with a SMAD6 mutation and no rs1884302 risk allele were

affected. None of the 18 family members who carried only the rs1884302 modifier allele, including 2 homozygotes, had craniosynostosis.

 PMID: 27606499

rs1805097 - NM_003749.3(IRS2):c.3170G>A (p.Gly1057Asp)

Mammarella et al. (2000) genotyped 193 Italian patients with type II diabetes (125853) and 206 control subjects for the IRS2 gly1057-to-asp (G1057D)

polymorphism. In the absence of obesity, the risk of type II diabetes decreased according to the dosage of the D1057 allele (GD genotype odds ratio 0.46,

95% CI 0.25-0.86; DD 0.18, CI 0.04-0.68; P for trend = 0.0012). Conversely, the interaction between obesity and genotype increased the risk of type II

diabetes according to the dosage of the D1057 allele (GD 2.50, CI 1.11-5.65; DD 5.74, CI 1.11-29.78; P for trend = 0.0047). Among controls, fasting C-peptide

levels were inversely related to the dosage of the D1057 allele (P = 0.020). The authors suggested that carriers of the D1057 allele may have higher insulin

sensitivity and that this allele may have a protective effect. Conversely, among obese patients there was a parallel increase in fasting plasma glucose (P =

0.037) and fasting C-peptide according to the dosage of the D1057 allele, suggesting that higher insulin resistance and relative beta-cell failure contributed

to the increased risk of type II diabetes in obese carriers of this allele. The authors concluded that there is evidence for a strong association between type II

diabetes and the G1057D common genetic variant of IRS2, which appears to be protective against type II diabetes in a codominant fashion.

Fritsche et al. (2001) tested the hypothesis that an extreme challenge of the beta cell might reveal subtle abnormalities in carriers of this polymorphism

undetected by conventional insulin secretion tests. Neither beta-cell function indices from an oral glucose tolerance test nor secretory response during a

hyperglycemic clamp differed measurably between carriers and controls. The authors concluded that the G1057D polymorphism in IRS2 is not associated

with beta-cell dysfunction. The normal maximal insulin secretory response makes it unlikely that this common polymorphism results in abnormal beta-cell

development.

 PMID: 11030756

 PMID: 11600548

rs13266634 - NM_001172813.2(SLC30A8):c.826C>T (p.Arg276Trp)

Sladek et al. (2007) identified an association between a nonsynonymous variant in SLC30A8 (arg325 to trp; R325W) and susceptibility to type 2 diabetes

(T2D; 125853).

In genomewide association studies of type 2 diabetes involving genotype data from a variety of international consortia, the Diabetes Genetics Initiative of

Broad Institute of Harvard and MIT, Lund University, and Novartis Institutes for BioMedical Research (2007), Zeggini et al. (2007), and Scott et al. (2007)

confirmed the association identified by Sladek et al. (2007) of the SLC30A8 polymorphism rs13266634 with diabetes. Strong evidence was obtained in

combined samples from all studies (OR = 1.12, P = 5.3 x 10(-8)).

In a genomewide association study for type 2 diabetes in 1,399 Icelandic cases and 5,275 controls, Steinthorsdottir et al. (2007) replicated the association

between the C allele of rs13266634 and type 2 diabetes (OR, 1.19; P = 0.000061); the association was also confirmed in study groups from Denmark,

Philadelphia, and Hong Kong. The association was greater in nonobese individuals with type 2 diabetes than in obese diabetics, indicating that the variant

does not confer increased risk of type 2 diabetes by increasing body mass index (BMI). A significant effect of rs13266634 was seen on insulin response, and

the reduction was consistent with an additive effect.
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rs2488457 - NM_015967.6(PTPN22):c.-1123C>G

By sequencing both strands of genomic DNA from 35 healthy Japanese individuals, Kawasaki et al. (2006) identified a -1123C-G promoter SNP (rs2488457)

in the PTPN22 gene. In a study of 484 Japanese patients with type I diabetes (IDDM; 222100), 317 of whom had acute-onset diabetes, and 492 healthy

controls, the authors found that the heterozygous C/G genotype was associated with susceptibility to acute-onset but not slow-onset type I diabetes (OR

= 1.42, p = 0.015). A similar tendency was observed in 69 Korean patients with acute-onset type I diabetes (p = 0.0105, combined OR = 1.41).

 PMID: 16470599

rs237025 - NM_001002255.2(SUMO4):c.163G>A (p.Val55Met)

Bohren et al. (2004) and Guo et al. (2004) identified an A-to-G transition in the SUMO4 gene resulting in a met55 to val amino acid change (M55V), at an

evolutionarily conserved residue of the crucial CUE domain. Both groups demonstrated association of the polymorphism with susceptibility to type I

diabetes (IDDM5; 600320).

Guo et al. (2004) observed that the M55V substitution resulted in 5.5 times greater NF-kappa-B transcriptional activity and in approximately 2 times greater

expression of IL12B (161561), an NF-kappa-B-dependent gene. The findings suggested a new pathway that may be implicated in the pathogenesis of type I

diabetes.

Smyth et al. (2005) and Qu et al. (2005) were unable to confirm an association between type I diabetes and the M55V mutation; on the other hand, in a

Korean population, Park et al. (2005) showed a higher frequency of the GG and AG genotypes in individuals with type I diabetes (62%) than in controls

(52.1%), with a relative risk of 1.5 (p less than 0.003). In reply to these reported results, Wang et al. (2005) suggested that heterogeneity might be

responsible for the differences of results. They emphasized the importance of functional evidence providing support for the role of susceptibility genes in

disease pathogenesis and pointed to the evidence Guo et al. (2004) provided for a reduced sumoylation function of the 55V variant, which showed

increased frequency in individuals with type I diabetes. Wang et al. (2005) suggested that this variant increases susceptibility for type I diabetes by reducing

levels of protective heat-shock proteins, which may have antiapoptotic effects and a protective role in autoimmune-mediated beta-cell death during the

development of type I diabetes.

Type 1 diabetes is a disorder characterized by abnormally high blood sugar levels. In this form of diabetes, specialized cells in the pancreas called beta cells

stop producing insulin. Insulin controls how much glucose (a type of sugar) is passed from the blood into cells for conversion to energy. Lack of insulin

results in the inability to use glucose for energy or to control the amount of sugar in the blood.Type 1 diabetes can occur at any age; however, it usually

develops by early adulthood, most often starting in adolescence. The first signs and symptoms of the disorder are caused by high blood sugar and may

include frequent urination (polyuria), excessive thirst (polydipsia), fatigue, blurred vision, tingling or loss of feeling in the hands and feet, and weight loss.

These symptoms may recur during the course of the disorder if blood sugar is not well controlled by insulin replacement therapy. Improper control can also

cause blood sugar levels to become too low (hypoglycemia). This may occur when the body's needs change, such as during exercise or if eating is delayed.

Hypoglycemia can cause headache, dizziness, hunger, shaking, sweating, weakness, and agitation.Uncontrolled type 1 diabetes can lead to a life-threatening

complication called diabetic ketoacidosis. Without insulin, cells cannot take in glucose. A lack of glucose in cells prompts the liver to try to compensate by

releasing more glucose into the blood, and blood sugar can become extremely high. The cells, unable to use the glucose in the blood for energy, respond by

using fats instead. Breaking down fats to obtain energy produces waste products called ketones, which can build up to toxic levels in people with type 1

diabetes, resulting in diabetic ketoacidosis. Affected individuals may begin breathing rapidly; develop a fruity odor in the breath; and experience nausea,

vomiting, facial flushing, stomach pain, and dryness of the mouth (xerostomia). In severe cases, diabetic ketoacidosis can lead to coma and death.Over many

years, the chronic high blood sugar associated with diabetes may cause damage to blood vessels and nerves, leading to complications affecting many

organs and tissues. The retina, which is the light-sensitive tissue at the back of the eye, can be damaged (diabetic retinopathy), leading to vision loss and

eventual blindness. Kidney damage (diabetic nephropathy) may also occur and can lead to kidney failure and end-stage renal disease (ESRD). Pain, tingling,

and loss of normal sensation (diabetic neuropathy) often occur, especially in the feet. Impaired circulation and absence of the normal sensations that

prompt reaction to injury can result in permanent damage to the feet; in severe cases, the damage can lead to amputation. People with type 1 diabetes are

also at increased risk of heart attacks, strokes, and problems with urinary and sexual function.
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rs3825942 - NM_005576.4(LOXL1):c.458G>A (p.Gly153Asp)

Thorleifsson et al. (2007) found that the G allele of rs3825942, a SNP in exon 1 of the LOXL1 gene that corresponds to a gly-to-asp substitution at codon

153 (G153D), was associated with increased risk of exfoliation glaucoma (XFG; 177650) in combined case-control samples from Iceland and Sweden (OR =

20.1, P = 3.0 x 10(-21)). The rs3825942 SNP was in strong linkage disequilibrium with another SNP in exon 1, rs1048661 (153456.0001). Both of these SNPs

correspond to changes in the LOXL1 N-terminal propeptide and were predicted to affect both the catalytic activity of the protein through modifications of

propeptide cleavage and the binding to substrates like tropoelastin (see 130160) and fibulin-5 (604580).

In a Caucasian Australian population-based cohort of 2,508 individuals, 86 (3.4%) of whom were diagnosed with pseudoexfoliation syndrome, Hewitt et al.

(2008) confirmed that 2 previously identified nonsynonymous variants in exon 1 of LOXL1, R141L (153456.0001) and G153D, were strongly associated with

pseudoexfoliation: 2 copies of the high-risk haplotype at these SNPs conferred a risk of 7.20 (95% CI, 3.04 to 20.75) compared to no copies of the high-risk

haplotype.

Lemmela et al. (2009) analyzed rs3825942 as well as 2 other LOXL1 SNPS, rs1048661 and rs2165241 (153456.0003), in a case-control study of 59 Finnish

patients with exfoliation syndrome (XFS) and 82 with XFG and a family study of 28 patients with XFS or XFG and 92 unaffected relatives from an extended

Finnish family. They found significant association in the case-control study with the risk (G) allele of rs3825942 (p = 2.24 x 10(-8)); association for the G

allele of rs3825942 was not observed in the family study because of its high frequency in both exfoliation patients and unaffected relatives. The

corresponding 3-locus haplotype GGT increased the risk of XFS/XFG nearly 15-fold relative to the low-risk GAC haplotype (p = 1.6 x 10(-16)).

 PMID: 17690259

 PMID: 18037624

 PMID: 19343041

rs2165241 - NM_005576.4(LOXL1):c.1102+1976T>C

Lemmela et al. (2009) analyzed the SNP rs2165241, a C-T change in intron 1 of the LOXL1 gene, as well as 2 other LOXL1 SNPS, rs1048661 (153456.0001)

and rs3825942 (153456.0002), in a case-control study of 59 Finnish patients with XFS and 82 with exfoliation glaucoma (XFG) and a family study of 28

patients with XFS or XFG and 92 unaffected relatives from an extended Finnish family. They found significant association in both studies with the risk (T)

allele of rs2165241 (p = 2.62 x 10(-13) and p less than 0.0001, respectively). The corresponding 3-locus haplotype GGT increased the risk of XFS/XFG nearly

15-fold relative to the low-risk GAC haplotype (p = 1.6 x 10(-16)).
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rs751141 - NM_001979.6(EPHX2):c.860G>A (p.Arg287Gln)

In a study of EPHX2 polymorphisms in 25 human liver specimens, Sandberg et al. (2000) observed an 860G-A substitution in exon 8 of the EPHX2 gene

resulting in an arg287-to-gln (R287Q) substitution in 4 of 50 (8%) alleles. In an analysis of genomic DNA from 72 healthy individuals representing black,

Asian, and white populations, Przybyla-Zawislak et al. (2003) identified the gln287 variant in 7% of alleles. In patient and control populations from Utah,

however, Sato et al. (2004) found the gln287 allele to be more common, reporting a frequency of 84% among 160 control alleles and a frequency of 92% in

320 alleles from 160 members of a large Utah pedigree ascertained for familial hypercholesterolemia (see later).

Sato et al. (2004) described studies of the EPHX2 R287Q variant on the plasma total cholesterol and triglyceride phenotype in a very large Utah family with

coronary artery disease studied by Takada et al. (2002). In studying 160 members of an 8-generation extended family with familial hypercholesterolemia (see

143890), they found that 69 members had type IIa hyperlipoproteinemia (i.e., high plasma cholesterol) and 10 had type IIb hyperlipoproteinemia (i.e., high

plasma triglyceride as well as high plasma cholesterol). Intrafamilial correlation analysis of the modifier effect of the R287Q substitution in the EPHX2 gene

was carried out among 79 mutation carriers of the LDLR mutation IVS14+1G-A (606945.0063) and 81 noncarriers. Half of the patients who presented with

type IIb hyperlipoproteinemia had inherited a defective LDLR allele as well as an EPHX2-arg287 allele, whereas most who presented with type IIa

hyperlipoproteinemia had a defective LDLR allele but not an EPHX2-arg287 allele. These results indicated a significant modification of the phenotype of

familial hypercholesterolemia with defective LDLR allele by the arg287 variation. (The arg287-to-gln polymorphism was erroneously published as

GLU287ARG in Sato et al., 2004).

In a study of coronary artery calcification in 1,201 African American individuals and 1,506 white individuals, Fornage et al. (2004) found that African

American individuals with at least 1 copy of the gln287 allele had an approximately 2-fold greater risk of having coronary artery calcification, and the

quantity of calcification was significantly greater, compared to those not carrying the allele. There was no relationship between the R287Q polymorphism

and the probability of having coronary artery calcification in white participants.

Ohtoshi et al. (2005) evaluated insulin resistance and arg287gln status in 86 Japanese patients with type II diabetes (125853) and 205 controls and found

that insulin resistance was significantly increased in type II diabetic patients with the 287gln allele. There was no association between the arg287gln

polymorphism and insulin sensitivity in nondiabetic individuals.

Familial hypercholesterolemia (FH) is characterized by severely elevated LDL cholesterol (LDL-C) levels that lead to atherosclerotic plaque deposition in the

coronary arteries and proximal aorta at an early age, leading to an increased risk for cardiovascular disease. Xanthomas (patches of yellowish cholesterol

buildup) may worsen with age as a result of extremely high cholesterol levels. Xanthomas can occur around the eyelids and within the tendons of the

elbows, hands, knees, and feet. In FH, the more common cardiovascular disease is coronary artery disease (CAD), which may manifest as angina and

myocardial infarction; stroke occurs more rarely. Untreated men are at a 50% risk for a fatal or non-fatal coronary event by age 50 years; untreated women

are at a 30% risk by age 60 years. An estimated 70%-95% of FH results from a heterozygous pathogenic variant in one of three genes (APOB, LDLR,

PCSK9). FH is the most common inherited cardiovascular disease, with a prevalence of 1:200-250. FH likely accounts for 2%-3% of myocardial infarctions in

individuals younger than age 60 years. In contrast, homozygous FH (HoFH) results from biallelic (homozygous or compound heterozygous) pathogenic

variants in one of these known genes (APOB, LDLR, PCSK9). Most individuals with HoFH experience severe CAD by their mid-20s and the rate of either

death or coronary bypass surgery by the teenage years is high. Severe aortic stenosis is also common.

 PMID: 10862610

 PMID: 12869654

 PMID: 14673705

 PMID: 12522687

 PMID: 14732757

 PMID: 15845398

https://www.ncbi.nlm.nih.gov/pubmed/?term=10862610
https://www.ncbi.nlm.nih.gov/pubmed/?term=12869654
https://www.ncbi.nlm.nih.gov/pubmed/?term=14673705
https://www.ncbi.nlm.nih.gov/pubmed/?term=12522687
https://www.ncbi.nlm.nih.gov/pubmed/?term=14732757
https://www.ncbi.nlm.nih.gov/pubmed/?term=15845398


DANTE LABS™ TEST RESULTS

KIT ID:   SAMPLE

Dante Labs | Gastroenterology Test | v1.0.0
Kit ID: Sample
Lot: 19:03:17
Batch: 2019-11-19

Page 29

rs1143627 - NM_000576.2(IL1B):c.-118C>T

A C-T SNP at position -31 from the transcription start site (rs1143627) involves the TATA sequence in the IL1B promoter. Using electrophoretic mobility

shift analysis to assess DNA binding in vitro, El-Omar et al. (2000) found that the IL1B -31T allele was associated with a 5-fold increase in DNA binding after

lipopolysaccharide stimulation. Individuals carrying the IL1B -31T allele were at higher risk of hypochlorhydria and of gastric cancer (137215) after H. pylori

infection.

Hamajima et al. (2001) observed the near complete linkage of the -31C/-511T and -31T/-511C IL1B alleles in 241 Japanese non-cancer outpatients participating

in an H. pylori eradication program. They determined that the C-to-T transition at position -31, creating a TATA box, is associated with vulnerability to

persistent H. pylori infection, and that the susceptibility is modified by smoking. They noted that this linkage was opposite to that reported in Caucasian

subjects (El-Omar et al., 2000). Prompted by the report of Hamajima et al. (2001), El-Omar et al. (2000) reviewed and corrected their own data. In an

erratum, El-Omar et al. (2000) stated that consistent with the observation of Hamajima et al. (2001), -511T/-31C is the correct linkage in Caucasians.

Among 310 individuals from eastern India, Chakravorty et al. (2006) found that the frequency of the IL1B -31TT genotype was 0.071 compared to 0.37 as

reported in Caucasians. Among the Indian population, they observed a significantly higher frequency of the IL1B -511TT genotype (OR of 4.22) and -31CC

genotype (OR of 2.16) in H. pylori-infected persons with duodenal ulcer compared to infected persons with normal mucosa. The -511T/-31C haplotype was

present at a higher frequency in H. pylori-infected duodenal ulcer patients than in infected controls (OR of 2.47). Carriers of the -31CC genotype had

significantly lower IL1B mRNA levels in gastric mucosa compared to other genotypes, and IL1B promoter assay showed that the -31T promoter had a 10-

fold increase in activity compared to -31C. Chakravorty et al. (2006) suggested that H. pylori-infected individuals with the -31CC genotype secrete less IL1B

and are susceptible to duodenal ulcers.

---Possible Association with Tuberculosis Susceptibility

Zhang et al. (2014) examined the genotype distribution of 4 IL1B SNPs with potential regulatory effects in 2 independent Chinese populations with

tuberculosis (TB; see 607948) and 2 independent sets of healthy controls (1,799 total TB cases and 1,707 total controls). They found that only the

frequency of the T allele of the -31C-T SNP in the IL1B promoter was significantly higher in patients with active TB, both pulmonary and extrapulmonary.

High-resolution computer-assisted tomography analysis indicated that the -31T allele was associated with more severe pulmonary TB than the -31C allele.

Stimulation of monocytes with Mycobacterium tuberculosis (Mtb) antigens resulted in higher amounts of IL1B protein and mRNA, but not of IL1R

antagonist (IL1RN; 147679), in healthy controls carrying -31TT or -31TC compared with those carrying -31CC. Stimulation of PBMCs with Mtb antigens

resulted in no significant differences in IFNG (147570) or IL17 (603149) production in controls; however, stimulation was associated with higher IFNG

production in TB patients carrying -31TT. Analysis of bronchoalveolar lavage fluid from patients with active TB showed that higher IL1B production was

associated with higher neutrophil recruitment. EMSA supershift analysis detected higher binding of CEBPA (116897) and PU.1 (SPI1; 165170) to the -31T

oligonucleotide compared with the -31C oligonucleotide. Zhang et al. (2014) concluded that the higher IL1B production and neutrophil recruitment

associated with -31T lead to increased tuberculosis susceptibility, tissue-damaging inflammatory responses, and accelerated disease progression.
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rs3087243 - NM_005214.5(CTLA4):c.*1148+236G>A

Ueda et al. (2003) identified a series of single-nucleotide polymorphisms (SNPs) between 0.2 and 6.3 kb 3-prime of the end of the CTLA4 transcript. One

was termed CT60 and encodes either a protective A/A genotype or a predisposing G/G genotype for autoimmune disease (rs3087243). CT60 is a common

SNP, with 63.4% of 1,316 Graves disease (275000) patient chromosomes and 53.2% of 1,646 control chromosomes having the susceptible G allele.

Compared with the protective CT60 A/A genotype, the A/G and G/G genotypes had odds ratios of 1.59 (1.19-2.13) and 2.32 (1.71-3.15), respectively. In

controls, the A/A, A/G, and G/G genotypes had frequencies of 22.8%, 48.0%, and 29.2%, and in Graves disease cases, 13.7%, 45.7%, and 40.6%, respectively.

Conversely, relative to the disease-predisposing G/G genotype, A/G and A/A had odds ratios of 0.68 (0.54-0.86) and 0.43 (0.32-0.59), respectively. The CT60

SNP was also associated with autoimmune hypothyroidism, or Hashimoto thyroiditis (140300) to the same degree as Graves disease (odds ratio = 1.45

(1.17-1.80); p = 0.0005). However, the effect was much weaker in type I diabetes. Ueda et al. (2003) suggested the presence of a common Graves disease,

type I diabetes (IDDM12; 601388), and autoimmune hypothyroidism locus in the 6.1-kb 3-prime region of CTLA4. Using a real-time PCR assay, Ueda et al.

(2003) showed that the CT60 polymorphism determines the efficiency of the splicing and production of soluble CTLA4, with the CT60G disease-

susceptibility haplotype producing less soluble CTLA4 transcript than the resistant CT60A haplotype. In a mouse model of type I diabetes, susceptibility was

also associated with variation in CTLA4 gene splicing with reduced production of a splice form encoding a molecule lacking the CD80/CD86 ligand-binding

domain.

Van Belzen et al. (2004) genotyped 215 Dutch patients with celiac disease (609755) and 213 controls for the 49A-G (123890.0001) and CT60

polymorphisms in the CTLA4 gene. They found no significant difference between patients and controls in the frequency of the 49G allele, but did find an

increase in the frequency of the CT60 G allele in patients (p = 0.048). Van Belzen et al. (2004) concluded that CTLA4 is involved in the development of celiac

disease.

 PMID: 12724780
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rs3737787 - NM_007122.5(USF1):c.*187C>T

Pajukanta et al. (2004) identified 2 SNPs of the USF1 gene, usf1s1 (rs3737787) and usf1s2 (191523.0002), that were associated with familial combined

hyperlipidemia mapping to a locus on 1q21-q23 (FCHL1; 602491). The usf1s1 SNP is located in the 3-prime untranslated region (Naukkarinen et al., 2005).

The common alleles (1-1) of the 2 SNPs define an at-risk haplotype. Allelic associations of the at-risk haplotype were found with triglycerides, apoB (107730),

total cholesterol, and LDL peak particle size, supporting the concept that USF1 affects the complex lipid phenotype of FCHL and not only 1 lipid trait.

 PMID: 14991056

 PMID: 16076849

rs2073658 - NM_007122.5(USF1):c.561-100G>A

The usf1s2 SNP (rs2073658), which was associated with susceptibility to familial combined hyperlipidemia (FCHL1; 602491) by Pajukanta et al. (2004), is

located in intron 7; see 191523.0001.

Naukkarinen et al. (2005) identified a 20-bp DNA sequence in intron 7 of the USF1 gene, containing rs2073658, that bound nuclear proteins and likely

represented a transcriptional regulatory element. This functional role was further supported by the differential expression of USF1-regulated genes in fat

biopsy between individuals carrying different allelic variants of USF1. Apolipoprotein E (APOE; 107741) was the most downregulated gene in the at-risk

individuals, linking the potential risk alleles of USF1 with the impaired APOE-dependent catabolism of atherogenic lipoprotein particles.
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rs2266788 - NM_001166598.2(APOA5):c.*158C>T

The APOA5*2 haplotype includes the rare C allele of the SNP c.*158C-T (rs2266788, also referred to as c.1891T-C, c.1259T-C, or SNP1), located in the 3-prime

untranslated region (UTR), in strong linkage disequilibrium with 3 other SNPs (g.4430C-T, rs662799, also referred to g.-1131T-C or SNP3; c.-3A-G, rs651821;

and c.162-43A-G, rs2072560, also referred to as IVS3+476G-A or SNP2). The APOA5*2 haplotype was associated with a 20 to 30% elevation in plasma

triglyceride levels (145750) in 500 unrelated Caucasian men and women, and was more than 3 times as common in individuals who had plasma triglyceride

concentrations greater than the 90th percentile than in those with plasma triglyceride concentrations below the 10th percentile for age and sex (Pennacchio

et al., 2001; summary by Pennacchio et al., 2002). Individuals with APOA5*2 display reduced APOA5 expression at the posttranscriptional level. Caussy et al.

(2014) hypothesized that the hypertriglyceridemic effects of APOA5*2 could involve miRNA regulation in the APOA5 3-prime UTR. Bioinformatic studies

identified the creation of a potential miRNA binding site for liver-expressed MIR485 (615385)-5p in the mutant APOA5 3-prime UTR with the c.*158C allele.

In HEK293T cells cotransfected with an APOA5 3-prime UTR luciferase reporter vector and a MIR485-5p precursor, c.*158C allele expression was

significantly decreased. Moreover, in Huh-7 cells endogenously expressing MIR485-5p, Caussy et al. (2014) observed that luciferase activity was significantly

lower in the presence of the c.*158C allele than in the presence of the c.*158T allele, which was completely reversed by a MIR485-5p inhibitor. Caussy et al.

(2014) suggested that the well-documented hypertriglyceridemic effect of APOA5*2 involves an APOA5 posttranscriptional downregulation mediated by

MIR485-5p. Caussy et al. (2014) cited a frequency of APOA5*2 of approximately 7% in populations of European descent.
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rs2073711 - NM_003613.4(CILP):c.1184T>C (p.Ile395Thr)

Through genotyping 30 sequence variants in 20 candidate genes in 188 individuals with lumbar disc disease (see 603932) and 376 controls, Seki et al.

(2005) identified a functional SNP in the CILP gene, 1184T-C, resulting in the amino acid change ile395 to thr (I395T), that was significantly associated with

the phenotype. They confirmed the association in an additional 279 cases and 278 controls. The susceptibility-associated 1184C allele showed increased

binding and inhibition of TGFB1 (190180).

 PMID: 15864306

rs2010963 - NM_001025366.3(VEGFA):c.-94C>G

Awata et al. (2002) studied the -634G-C polymorphism of the VEGF gene in type 2 diabetes (125853) patients with proliferative and nonproliferative

diabetic retinopathy (MVCD1; 603933) and compared the genotype frequencies with controls (patients without retinopathy). The odds ratio for the CC

genotype to the GG genotype was 3.20 (95% CI, 1.45-7.05; p = 0.0046). The -634C allele was significantly increased in patients with nonproliferative diabetic

retinopathy (p = 0.0026) and was insignificantly increased in patients with proliferative diabetic retinopathy compared with patients without retinopathy,

although frequencies of the allele did not differ significantly between the nonproliferative and proliferative diabetic retinopathy groups. Logistic regression

analysis revealed that the -634G-C polymorphism was strongly associated with an increased risk of retinopathy. Furthermore, VEGF serum levels were

significantly higher in healthy subjects with the CC genotype of the polymorphism than in those with other genotypes.
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rs1617640 - NM_000799.3(EPO):c.-1306C>A

In a cohort of 374 patients with type 2 diabetes (125853) and microvascular complications of diabetes, including proliferative diabetic retinopathy (PDR)

and end-stage renal disease (ESRD) (MVCD2, 612623), and 239 age- and ethnicity-matched diabetic controls, Tong et al. (2008) found significant

association between the T allele of rs1617640, a SNP in the promoter of the EPO gene, and PDR and ESDR (corrected p = 0.036). The association with

diabetic microvascular complications was confirmed in 365 patients with type 1 diabetes (222100) with both PDR and ESRD, 500 with nephropathy and

retinopathy without progression to PDR and ESRD, and 574 type 1 diabetic control patients without nephropathy or retinopathy (p = 2.66 x 10(-8)), as well

as in a third cohort involving 379 type 1 diabetics with both PDR and nephropathy and 141 diabetic controls (p = 0.021). The EPO concentration in vitreous

samples was 7.5-fold higher in normal subjects with the TT risk genotype than in those with the GG genotype, and studies in cultured HEK293 cells showed

that the T allele enhanced luciferase reporter expression by 25-fold compared with that of the G allele (p = 4.7 x 10(-29)).

 PMID: 18458324

rs3127334 - NM_003181.3(TBXT):c.1034+79C>T

Morrison et al. (1996) identified a T-to-C transition polymorphism in the T gene located 79 bp downstream from the 5-prime end of intron 7. They referred

to this variant as 'TIVS7-2.' They observed a bias in transmission of the C allele from heterozygous parents to offspring with neural tube defects (NTD;

182940) in Dutch and U.K. families.

Shields et al. (2000) also found an association between the TIVS7-2 allele and neural tube defects. However, Trembath et al. (1999) and Speer et al. (2002)

found no association.

Jensen et al. (2004) developed a genotyping assay for the TIVS7 T/C polymorphism and used it to genotype spina bifida case-parent trios. Analyses of the

data demonstrated that heterozygous parents transmitted the C allele to their offspring with spina bifida significantly more frequently than expected under

the assumption of mendelian inheritance. Moreover, the analyses suggested that the C allele acts in a dominant fashion, such that individuals carrying 1 or

more copies of this allele have a 1.6-fold increased risk of spina bifida compared with individuals with 0 copies.

 PMID: 8733136

 PMID: 10332959

 PMID: 10817656

 PMID: 12116228

 PMID: 15449172
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rs2975760 - NM_023083.4(CAPN10):c.471-187T>C

Horikawa et al. (2000) referred to a polymorphism consisting of a g.4841T-C transition (relative to the initiator codon) in intron 3 of the CAPN10 gene as

SNP44.

Using family-based and case-control studies, Evans et al. (2001) examined the contribution of CAPN10 to the development of type II diabetes (125853) in

white subjects of English/Irish ancestry. While they did not confirm the previously described 3-SNP haplotype associated with type II diabetes in Mexican

Americans and in 2 northern European populations (Horikawa et al., 2000), they observed significantly increased (p = .033) transmission of the less

common C allele at SNP44 to affected offspring in parents-offspring trios (odds ratio 1.6). An independent UK case-control study and a small discordant-

sib study did not show significant association individually. In a combined analysis of all U.K. studies (p = .015) and in combination with a Mexican American

study (p = .004), the C allele at SNP44 was associated with type II diabetes.

Gonzalez et al. (2002) investigated whether polymorphisms in the CAPN10 gene are associated with polycystic ovary syndrome (PCOS; 184700), which is

characterized by chronic anovulation infertility, hyperandrogenemia, and frequently, insulin resistance. The allelic frequencies and genotypes of CAPN10

polymorphisms SNP44, SNP43, SNP19, and SNP63 were determined in 55 women with polycystic ovaries and 93 unrelated healthy controls, using

spectrofluorimetric analyses and RT-PCR. The data indicated that the CAPN10 SNP44 allele is associated with PCOS in the Spanish population (p = 0.01) and

the results supported a role of the CAPN10 gene in PCOS susceptibility in humans.

Weedon et al. (2003) confirmed a role for calpain-10 variation in type II diabetes susceptibility, by a metaanalysis and a large association study. The results

confirmed that the SNP44 variant, located in intron 3, predisposes to type II diabetes. They noted that in several studies SNP44 was in perfect linkage

disequilibrium with a missense mutation and 2 SNPs in the 5-prime UTR and therefore may not be the causal variant.

In an extension analysis of 148 patients, Gonzalez et al. (2003) confirmed the association of the SNP44 allele of CAPN10 with PCOS in Spanish women.

 PMID: 11017071

 PMID: 11481585

 PMID: 12161543

 PMID: 14574648

 PMID: 14602801
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rs1341667 - NM_152709.5(STOX1):c.457T>C (p.Tyr153His)

In 23 preeclamptic Dutch sib pairs (609404), van Dijk et al. (2005) identified a tyr153-to-his (Y153H) substitution in exon 2 of the STOX1 gene. The

substitution arose from a 458T-C transition. The authors traced informative nucleotide variations across 3 generations in 6 of the 23 families and found

that the mutation on the maternal allele in the second generation was transmitted to 13 children in the third generation who were born from preeclamptic

pregnancies, whereas the 2 children who were born of normal pregnancies did not carry the mutated maternal allele.

Iglesias-Platas et al. (2007) observed a high frequency of the CC genotype of the Y153H variation in uncomplicated pregnancies, which led them to conclude

that this allele cannot be considered a mutation predisposing to preeclampsia.

Preeclampsia is a complication of pregnancy in which affected women develop high blood pressure (hypertension); they can also have abnormally high levels

of protein in their urine (proteinuria). This condition usually occurs in the last few months of pregnancy and often requires early delivery of the infant.

However, this condition can also appear shortly after giving birth (postpartum preeclampsia).Many women with mild preeclampsia do not feel ill, and the

condition is often first detected through blood pressure and urine testing in their doctor's office. In addition to hypertension and proteinuria, signs and

symptoms of preeclampsia can include excessive swelling (edema) of the face or hands and a weight gain of more than 3 to 5 pounds in a week due to

fluid retention. Affected women may also experience headaches, dizziness, irritability, shortness of breath, a decrease in urination, upper abdominal pain, and

nausea or vomiting. Vision changes may develop, including flashing lights or spots, increased sensitivity to light (photophobia), blurry vision, or temporary

blindness.In many cases, symptoms of preeclampsia go away within a few days after the baby is born. In severe cases, however, preeclampsia can damage

the mother's organs, such as the heart, liver, and kidneys, and can lead to life-threatening complications. Extremely high blood pressure in the mother can

cause bleeding in the brain (hemorrhagic stroke). The effects of high blood pressure on the brain (hypertensive encephalopathy) may also result in seizures.

If seizures occur, the condition is considered to have worsened to eclampsia, which can result in coma. About 1 in 200 women with untreated preeclampsia

develop eclampsia. Eclampsia can also develop without any obvious signs of preeclampsia.Between 10 and 20 percent of women with severe preeclampsia

develop another potentially life-threatening complication called HELLP syndrome. HELLP stands for hemolysis (premature red blood cell breakdown),

elevated liver enzyme levels, and low platelets (cell fragments involved in blood clotting), which are the key features of this condition.Severe preeclampsia can

also affect the fetus, with impairment of blood and oxygen flow leading to growth problems or stillbirth. Infants delivered early due to preeclampsia may

have complications associated with prematurity, such as breathing problems caused by underdeveloped lungs.Women who have had preeclampsia have

approximately twice the lifetime risk of heart disease and stroke than do women in the general population. Researchers suggest that preeclampsia, heart

disease, and stroke may share common risk factors. Women who have health conditions such as obesity, hypertension, heart disease, diabetes, or kidney

disease before they become pregnant have an increased risk of developing preeclampsia. Preeclampsia is most likely to occur in a woman's first pregnancy,

although it can occur in subsequent pregnancies, particularly in women with other health conditions.

 PMID: 15806103

 PMID: 17325670

rs16260 - NM_004360.4(CDH1):c.-124-161C>A

Jonsson et al. (2004) genotyped 1,036 patients with sporadic familial (2 close relatives) or hereditary (3 or more close relatives) prostate cancer (176807)

and 669 controls for the -160C/A promoter polymorphism (rs16260). The risk of hereditary prostate cancer was increased among CA carriers (odds ratio =

1.7) and AA carriers (odds ratio = 2.6) compared to controls; genotype frequencies did not differ between sporadic or familial cases and controls. Jonsson

et al. (2004) concluded that CDH1 is a low-penetrant prostate cancer susceptibility gene that might explain a proportion of familial and particularly

hereditary prostate cancer.

In an independent replication study population consisting of 612 patients with sporadic prostate cancer and 211 patients with at least 2 relatives with

prostate cancer in a nuclear family (so-called 'FH+' cases) and 540 controls, Lindstrom et al. (2005) found strong evidence of an association between the

-160C-A promoter polymorphism and risk of prostate cancer (p = 0.003) when comparing FH+ cases and controls. In the total study population, CA and

AA carriers had an increased risk compared to CC carriers (odds ratio = 1.5 and 2.6, respectively). No significant difference in genotype frequency was

observed between sporadic cases and controls.

 PMID: 14961571

 PMID: 16189707
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rs486907 - NM_021133.4(RNASEL):c.1385G>A (p.Arg462Gln)

In addition to the rare inactivating germline mutations associated with hereditary prostate cancer linked to HPC1 (601518), some relatively common RNASEL

variants have been found in some families. Casey et al. (2002) found that one of these, arg462 to gln (R462Q), is associated with 3 times less enzymatic

activity than the wildtype and is significantly associated with prostate cancer risk (P = 0.007). At least one copy of the mutated allele that causes this

substitution was carried by nearly 60% of the men in their study. Men who were heterozygous with respect to the mutated allele had 50% greater risk of

prostate cancer than noncarriers, and homozygotes had more than double the risk.

Urisman et al. (2006) reported an association of xenotropic murine leukemia-related virus (XMRV) with prostate tumors in patients homozygous for the

R462Q variant; based on other reports refuting this association, the editors of PloS Pathogens retracted the article by Urisman et al. (2006).

 PMID: 12415269

rs6504649 - NM_022167.4(XYLT2):c.2402C>G (p.Thr801Arg)

Schon et al. (2006) found that the amino acid substitution thr801 to arg (T801R) in XYLT2 occurred with significantly higher frequency in pseudoxanthoma

elasticum (PXE; 264800) patients under 30 years of age at diagnosis (43% vs 26%; p = 0.04); all PXE patients with this variation suffered from skin lesions

compared to only 75% of the wildtype patients (p = 0.002). This variant was also more frequent in patients with organ involvement (p = 0.02). The amino

acid substitution arose from a 2402C-G transversion in XYLT2 exon 11.

 PMID: 16571645

rs3766379 - NM_016382.4(CD244):c.834+526A>G

In an analysis of a 1.1-Mb linkage disequilibrium segment associated with susceptibility to rheumatoid arthritis (180300) involving 2 independent rheumatoid

arthritis cohorts from Japan, Suzuki et al. (2008) observed the most significant association at rs3766379 (P = 3.23 x 10(-8), odds ratio = 1.31, confidence

interval 1.19-1.44) in intron 5 of the CD244 gene. The SNP rs3766379 is located in a heat-shock transcription factor-1 (HSF1)/HSF2/early growth response-2

(EGR2) binding site and an upstream transcription factor-1 (USF1) binding site. The susceptibility allele increased the expression of CD244 in luciferase and

allele-specific transcript quantification assays.

 PMID: 18794858

NM_144605.5(SEPTIN12):c.474G>A (p.Val158=)

Lin et al. (2012) analyzed the SEPT12 gene in 160 infertile men (SPGF10; 614822) and 200 fertile controls and identified a 474G-A transition in exon 5, within

the GTP-binding domain, that was more prevalent in infertile men than controls in both allele (p = 0.007) and genotype (p = 0.003) frequencies. Sequence

analysis showed that the G-to-A transition created a novel splice donor site that resulted in skipping of 41 bp in the 3-prime portion of exon 5, causing a

frameshift and a premature termination codon in exon 6. Transfection studies in NT2D1 cells overexpressing SEPT12 showed that wildtype SEPT12 formed

filaments surrounding the nuclear membrane whereas mutant SEPT12 aggregated to form a dot-like structure that did not surround the nuclear periphery.

Similarly, immunofluorescence assay in spermatozoa from fertile men demonstrated the presence of SEPT12 around the nuclear periphery of round

spermatids, at the neck region of elongating spermatids, and at the neck region and annulus of mature spermatozoa, whereas in infertile men with 474A/A,

SEPT12 showed a dot-like pattern in different stages of haploid germ cells. Mutant SEPT12 was also observed to disrupt the filament formation of wildtype

SEPT12 in a dose-dependent manner. Examination of sperm from 474A/A infertile men by transmission electron microscopy showed a loose nuclear matrix;

narrow head and decondensed nuclear matrix was observed under atomic force microscopy.

 PMID: 22479503
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rs2070197 - NM_001098629.3(IRF5):c.*128T>C

In a case-control study of IRF5 SNPs in Mexican patients with SLE (SLEB10; 612251), Reddy et al. (2007) found a significant disease association with 3

different SNPs in the IRF5 gene. The strongest association was for allele C of rs2070197, which tagged a risk haplotype (combined case-control analysis, P =

1.26 x 10(-21)). The frequency of this risk haplotype was significantly higher in healthy Mexican individuals, and even higher in healthy Mexican Indians,

compared to healthy individuals of European ancestry. The C allele of rs2070197 is a tag for a risk haplotype and is itself not functional; Kozyrev et al.

(2007) found that this SNP broke up the originally identified haplotype (Graham et al., 2006; Cunninghame Graham et al., 2007) into an ancestral haplotype

of lower frequency that contained additional risk alleles. Carriers of the risk haplotype tagged by C allele of rs2070197 express alternative IRF5 protein

isoforms and have high levels of IRF5 mRNA and transcripts from the alternative exon 1B.

 PMID: 16642019

 PMID: 17189288

 PMID: 17393452

 PMID: 17476532

rs10954213 - NM_001098629.3(IRF5):c.*555G>A

Cunninghame Graham et al. (2007) identified 2 overtransmitted IRF5 haplotypes and a single undertransmitted haplotype among 380 UK SLE (SLEB10;

612251) nuclear families. The strongest association was with a TCTAACT haplotype, which carried all the overtransmitted alleles in the study. The TAT

haplotype showed a dose-dependent relationship with mRNA expression. A differential expression pattern was seen between 2 expression probes located

on each side of rs10954213 in the 3-prime untranslated region (UTR). rs10954213 showed the strongest association with RNA expression levels. The A allele

of rs10954213 created a functional polyadenylation site, and the A genotype correlated with increased expression of a transcript variant containing a

shorter 3-prime UTR. Expression levels of transcript variants with the shorter or longer 3-prime UTRs were inversely correlated. The authors proposed a

new mechanism by which an IRF5 polymorphism may control the expression of alternate transcript variants, which may have different effects on interferon

signaling.

In a study of 485 Swedish SLE patients and 563 controls, Sigurdsson et al. (2008) performed logistic regression analysis conditioned on the CGGGG indel

polymorphism in the promoter of the IRF5 gene (607218.0001), and found that the CGGGG indel accounts for the association signal previously observed

with rs10954213.

Systemic lupus erythematosus (SLE) is a chronic disease that causes inflammation in connective tissues, such as cartilage and the lining of blood vessels,

which provide strength and flexibility to structures throughout the body. The signs and symptoms of SLE vary among affected individuals, and can involve

many organs and systems, including the skin, joints, kidneys, lungs, central nervous system, and blood-forming (hematopoietic) system. SLE is one of a

large group of conditions called autoimmune disorders that occur when the immune system attacks the body's own tissues and organs.SLE may first

appear as extreme tiredness (fatigue), a vague feeling of discomfort or illness (malaise), fever, loss of appetite, and weight loss. Most affected individuals also

have joint pain, typically affecting the same joints on both sides of the body, and muscle pain and weakness. Skin problems are common in SLE. A

characteristic feature is a flat red rash across the cheeks and bridge of the nose, called a "butterfly rash" because of its shape. The rash, which generally

does not hurt or itch, often appears or becomes more pronounced when exposed to sunlight. Other skin problems that may occur in SLE include calcium

deposits under the skin (calcinosis), damaged blood vessels (vasculitis) in the skin, and tiny red spots called petechiae. Petechiae are caused by a shortage

of cell fragments involved in clotting (platelets), which leads to bleeding under the skin. Affected individuals may also have hair loss (alopecia) and open

sores (ulcerations) in the moist lining (mucosae) of the mouth, nose, or, less commonly, the genitals.About a third of people with SLE develop kidney

disease (nephritis). Heart problems may also occur in SLE, including inflammation of the sac-like membrane around the heart (pericarditis) and

abnormalities of the heart valves, which control blood flow in the heart. Heart disease caused by fatty buildup in the blood vessels (atherosclerosis), which is

very common in the general population, is even more common in people with SLE. The inflammation characteristic of SLE can also damage the nervous

system, and may result in abnormal sensation and weakness in the limbs (peripheral neuropathy); seizures; stroke; and difficulty processing, learning, and

remembering information (cognitive impairment). Anxiety and depression are also common in SLE.People with SLE have episodes in which the condition

gets worse (exacerbations) and other times when it gets better (remissions). Overall, SLE gradually gets worse over time, and damage to the major organs

of the body can be life-threatening.

 PMID: 17189288

 PMID: 18063667
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rs9344 - NM_053056.2(CCND1):c.723G>A (p.Pro241=)

Susceptibility to Colorectal Cancer

The CCND1 gene contains a common G/A polymorphism at nucleotide 870 (codon 242) that modulates mRNA splicing to produce 2 transcripts, one of

which lacks the exon 5 sequence encoding a protein-destabilizing (PEST) destruction box responsible for rapid turnover of the protein. Both the A and G

alleles of the polymorphism encode the 2 transcripts, but the A allele preferentially encodes the transcript lacking exon 5, leading to a state of increased

CCND1 level, even in the heterozygous state. The CCND1 870G-A polymorphism influences susceptibility to colorectal cancer (114500) (Kong et al., 2000;

Kong et al., 2001). Le Marchand et al. (2003) found an association between the CCND1 870A allele and advanced colorectal cancer (114500) in white and

Hawaiian but not Japanese patients; the association was stronger for rectal than colon cancer.

von Hippel-Lindau Syndrome, Modifier of

To assess the influence of variation in CCND1 on the retinal, renal, and central nervous system (CNS) manifestations of von Hippel-Lindau disease (193300),

Zatyka et al. (2002) genotyped 118 patients for the codon 242 SNP. Thirty patients (25%) possessed the AA genotype, 56 (47%) the AG genotype, and 32

(27%) the GG genotype. The number of retinal angiomas was significantly higher in individuals harboring the G allele compared with AA homozygotes (p of

0.04). Possession of 1 or more G alleles was associated with earlier diagnosis of CNS hemangioblastoma by almost 2-fold, although the difference did not

attain statistical significance (p of 0.05). A similar analysis for onset of renal cell carcinoma showed no evidence of an association with CCND1 genotype.

Susceptibility to Multiple Myeloma, t(11;14) Type

Weinhold et al. (2013) performed a metaanalysis of 2 genomewide association studies of multiple myeloma (254500), including a total of 1,661 affected

individuals, to investigate the risk for developing a specific tumor karyotype. They found that the t(11;14)(q13;q32) translocation, in which CCND1 is placed

under the control of the immunoglobulin heavy chain (147100) enhancer, was strongly associated with the CCND1 870A-G polymorphism (rs603965) (p =

7.96 x 10(-11)). While the majority of studies had found an association between the 870A allele, which allows for the production of the cyclin D1b transcript,

and increased cancer risk, Weinhold et al. (2013) found association between the 870G allele, which results in production of the D1a transcript, and risk of

t(11;14) multiple myeloma. The lack of an association of CCND1 genotype with other subgroups of multiple myeloma, which are also characterized by

immunoglobulin translocations deregulating other genes, argues against the rs603965 genotype facilitating the development through a general mechanism.

Weinhold et al. (2013) concluded that these results provided a model in which a constitutive genetic factor is associated with risk of a specific chromosomal

translocation.

Multiple myeloma is a cancer that develops in the bone marrow, the spongy tissue found in the center of most bones. The bone marrow produces red

blood cells, which carry oxygen throughout the body; white blood cells, which form the body's defenses (immune system); and platelets, which are

necessary for blood clotting.Multiple myeloma is characterized by abnormalities in plasma cells, a type of white blood cell. These abnormal cells multiply out

of control, increasing from about one percent of cells in the bone marrow to the majority of bone marrow cells. The abnormal cells form tumors within the

bone, causing bone pain and an increased risk of fractures. If the tumors interfere with nerves near the bones, numbness or weakness in the arms or legs

can occur. Affected individuals may also experience a loss of bone tissue, particularly in the skull, spine, ribs, and pelvis. The deterioration of bone can result

in an excess of calcium in the blood (hypercalcemia), which can lead to nausea and loss of appetite, excessive thirst, fatigue, muscle weakness, and

confusion.The abnormal plasma cells in multiple myeloma produce proteins that impair the development of normal blood cells. As a result, affected

individuals may have a reduced number of red blood cells (anemia), which can cause fatigue, weakness, and unusually pale skin (pallor); a low number of

white blood cells (leukopenia), which can result in a weakened immune system and frequent infections such as pneumonia; and a reduced number of

platelets (thrombocytopenia), which can lead to abnormal bleeding and bruising. Kidney problems can also occur in this disorder, caused by hypercalcemia

or by toxic proteins produced by the abnormal plasma cells.People with multiple myeloma typically develop the disorder around age 65. Over time, affected

individuals can develop life-threatening complications, but the rate at which this happens varies widely. Some affected individuals are diagnosed incidentally

when tests are done for other purposes and do not experience symptoms for years.
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rs12150220 - NM_033004.4(NLRP1):c.464T>A (p.Leu155His)

In a study of families with vitiligo-associated multiple autoimmune disease (VAMAS1; 606579), Jin et al. (2007) identified association of a nonsynonymous

change in the coding region of the NALP1 gene, leu155 to his (L155H; rs12150220), with susceptibility both to vitiligo alone and to autoimmune and

autoinflammatory diseases. The L155H substitution occurs between the N-terminal pyrin and NACHT domains of the NALP1 polypeptide, within a region

highly conserved through primate evolution. An association was also identified with another SNP in the promoter region.

 PMID: 17377159

rs11276 - NM_021071.4(ART4):c.793G>A (p.Asp265Asn)

To determine if ART4 polymorphisms correlate with Do blood group (616060) antigenicity, Gubin et al. (2000) studied 8 blood donors of defined serology,

i.e., 4 Do(a+b-) and 4 Do(a-b+), and sequenced the coding region of ART4. Three SNP sites were identified. While 2 SNPs did not alter the predicted amino

acid primary structure, the third predicted a change in the protein sequence, asn265 to asp (N265D). This SNP fell within an RGD adhesion motif of the

molecule. All 3 SNP sites were consistent among the 8 donors, with N265 found in the 4 Do(a+b-) samples, and D265 found the 4 Do(a-b+) samples.

 PMID: 11001920

rs916977 - NM_004667.5(HERC2):c.1598+247A>G

In 3 independent genomewide association studies of a total of 1,406 persons and a genomewide linkage study of 1,292 relatives, all from the Netherlands,

Kayser et al. (2008) found that the HERC2 variant rs916977 showed a gradient-wise (clinal) allele distribution across 23 European populations that was

significantly correlated to iris color variation (227220), with the C allele, associated with blue eyes, being more common in northern Europe and the T allele,

associated with brown eyes, more common in southern Europe. Analysis of rs916977 together with the 3 SNPs in intron 1 of the OCA2 gene identified by

Duffy et al. (2007) (611409.0013) revealed significant genomewide association for only the HERC2 SNP (P = 3.53 x 10(-18)).

 PMID: 17236130

 PMID: 18252221

rs642742 - NC_000012.12:g.88905969C>T

Miller et al. (2007) studied the rs642742 SNP, located 326 kb upstream of the KITLG transcription start site, to evaluate the role of the KITLG gene in

human skin pigmentation (611664). The frequency of the ancestral A allele is at least 92% in West Africans, whereas the frequency of the derived G allele is

at least 86% in Europeans and East Asians. Admixture mapping suggested that replacement of 2 West African alleles (AA) with 2 European alleles (GG) may

account for a lightening of a person's skin by 6 to 7 melanin units. In comparison, the overall skin reflectance difference between West Africans and

Europeans is 30 melanin units.

 PMID: 18083106

rs414171 - NM_001243926.1(MAPKAPK3):c.-436A>T

In a case-control study testing for association between CISH polymorphisms and susceptibility to major infectious diseases involving 8,402 individuals from

Gambia, Hong Kong, Keyna, Malawi, and Vietnam, Khor et al. (2010) found that rs414171 at the -292 position relative to the CISH gene results in increased

susceptibility to tuberculosis (607948), malaria (611162), and invasive bacterial disease (BACTS2; 614383) (p = 4.58 x -10(-7)). In addition, peripheral blood

mononuclear cells obtained from adult subjects carrying the -292 variant, as compared with wildtype cells, showed a muted response to the stimulation of

interleukin-2 (IL2; 147680), i.e., 25 to 40% less CISH expression.

 PMID: 20484391
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rs2242047 - NM_004213.5(SLC28A1):c.1528C>T (p.Arg510Cys)

In a male infant with uridine-cytidineuria (URCTU; 618477), Perez-Torras et al. (2019) detected compound heterozygosity for 2 missense variants in the

SLC28A1 gene. One was a c.1528C-T transversion (c.1528C-T, NM_001287762.1) (rs2242047) in exon 14 that resulted in an arg510-to-cys (R510C)

substitution. The other was a c.1682G-A transition in exon 16 that resulted in an arg561-to-gln substitution (R561Q; 606207.0003). The mutations were

identified by sequence analysis of genes directly involved in uridine and cytidine metabolism. Functional studies showed that the variants affected the 3-

dimensional structure, altered glycosylation, and decreased the half-life of the CNT1 protein. Coexpression of both variants dramatically impaired transport

activity. The patient presented with myoclonia and fever, developed persistent lactate acidosis and severely disturbed liver enzymes, and died of multiorgan

failure at 9 weeks of age; the SLC28A1 mutations were found incidentally. The patient was also found by whole-genome sequencing to be compound

heterozygous for mutations in the PRF1 gene (50delT, 170280.0001 and 853_855del), which explained the presenting symptoms consistent with familial

hemophagocytic lymphohistiocytosis type 2 (FHL2; 603553). Perez-Torras et al. (2019) cited the allele frequency of the c.1528C-T variant (R510C) in ExAC

as 5.7%, with a MAF in the European and East Asian populations of 1.6% and 36%, respectively. They cited the allele frequency of the c.1682G-A variant

(R561Q) in ExAC as 0.0041%.

 PMID: 30658162

rs6742078 - NM_001072.4(UGT1A6):c.862-3041G>T

Johnson et al. (2009) combined results from 3 genomewide association studies (Framingham Heart Study, Rotterdam Study, and AGES-Reykjavik) to

assess genetic factors affecting serum bilirubin levels (601816) in 9,464 individuals. Metaanalysis showed strong replication of a genetic influence at the

UGT1A1 locus for a G-T transversion rs6742078 (combined p value less than 5.0 x 10(-324)). In a subset of 490 individuals with UGT1A1*28 (191740.0011)

and rs6742078 genotypes available, they found the markers to be in high linkage disequilibrium, suggesting the signal may be attributed to the UGT1A1*28

polymorphism. The rs6742078 variant in the UGT1A1 gene explained 18% of the variation in total serum bilirubin levels.

In 610 patients treated with tocilizumab plus methotrexate or another disease-modifying antirheumatic drug (DMARD), those homozygous for the variant

allele at rs6742078 experienced an additional 0.43 mg/dl increase in maximum bilirubin, accounting for 32% of the total population variance in maximum

change from baseline (p = 2.2 x 10(-53)).

 PMID: 19414484
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rs41295061 - NC_000010.11:g.6072697C>A

In an analysis of 5,312 individuals with type 1 diabetes (IDDM10; 601942) and 6,855 controls, Lowe et al. (2007) found that a SNP in the IL2RA gene,

ss52580101, was the most associated SNP in a 40-kb region encompassing IL2RA intron 1 and the 5-prime regions of IL2RA and RBM17 (606935) (P =

3.37 x 10(-20)). The submitted SNP ss52580101 has been assigned the refSNP identifier rs41295061.

Type 1 diabetes is a disorder characterized by abnormally high blood sugar levels. In this form of diabetes, specialized cells in the pancreas called beta cells

stop producing insulin. Insulin controls how much glucose (a type of sugar) is passed from the blood into cells for conversion to energy. Lack of insulin

results in the inability to use glucose for energy or to control the amount of sugar in the blood.Type 1 diabetes can occur at any age; however, it usually

develops by early adulthood, most often starting in adolescence. The first signs and symptoms of the disorder are caused by high blood sugar and may

include frequent urination (polyuria), excessive thirst (polydipsia), fatigue, blurred vision, tingling or loss of feeling in the hands and feet, and weight loss.

These symptoms may recur during the course of the disorder if blood sugar is not well controlled by insulin replacement therapy. Improper control can also

cause blood sugar levels to become too low (hypoglycemia). This may occur when the body's needs change, such as during exercise or if eating is delayed.

Hypoglycemia can cause headache, dizziness, hunger, shaking, sweating, weakness, and agitation.Uncontrolled type 1 diabetes can lead to a life-threatening

complication called diabetic ketoacidosis. Without insulin, cells cannot take in glucose. A lack of glucose in cells prompts the liver to try to compensate by

releasing more glucose into the blood, and blood sugar can become extremely high. The cells, unable to use the glucose in the blood for energy, respond by

using fats instead. Breaking down fats to obtain energy produces waste products called ketones, which can build up to toxic levels in people with type 1

diabetes, resulting in diabetic ketoacidosis. Affected individuals may begin breathing rapidly; develop a fruity odor in the breath; and experience nausea,

vomiting, facial flushing, stomach pain, and dryness of the mouth (xerostomia). In severe cases, diabetic ketoacidosis can lead to coma and death.Over many

years, the chronic high blood sugar associated with diabetes may cause damage to blood vessels and nerves, leading to complications affecting many

organs and tissues. The retina, which is the light-sensitive tissue at the back of the eye, can be damaged (diabetic retinopathy), leading to vision loss and

eventual blindness. Kidney damage (diabetic nephropathy) may also occur and can lead to kidney failure and end-stage renal disease (ESRD). Pain, tingling,

and loss of normal sensation (diabetic neuropathy) often occur, especially in the feet. Impaired circulation and absence of the normal sensations that

prompt reaction to injury can result in permanent damage to the feet; in severe cases, the damage can lead to amputation. People with type 1 diabetes are

also at increased risk of heart attacks, strokes, and problems with urinary and sexual function.

 PMID: 17676041

rs2070895 - NM_000236.2(LIPC):c.-293G>A

Todorova et al. (2004) genotyped 490 subjects participating in the Finnish Diabetes Prevention Study at position -250 of the LIPC gene to investigate

whether the -250G-A polymorphism of the LIPC gene predicts the conversion from impaired glucose tolerance to type II diabetes (125853). In the entire

study population, the conversion rate to type II diabetes was 17.8% among subjects with -250G-G genotype and 10.7% among subjects with the -250A

allele (P = 0.032). In multivariate logistic regression analysis, the -250G-G genotype predicted the conversion to diabetes independently of the study group

(control or intervention), gender, weight, waist circumference at baseline, and change in weight and waist circumference. The authors concluded that the

-250G-G genotype of the LIPC gene is a risk factor for type II diabetes. Therefore, genes regulating lipid and lipoprotein metabolism may be potential

candidate genes for type II diabetes.

To investigate the effect of the -250G-A variant of LIPC (rs2070895) on metabolic traits and risk of type 2 diabetes, Grarup et al. (2008) genotyped this

variant in 16,156 Danish subjects. They found an association of the A allele with a 0.057 mmol/l (95% CI 0.039-0.075) increase in fasting serum HDL

cholesterol (P = 8 x 10(-10)) in 5,585 middle-aged treatment-naive subjects from a randomized population-based study. This association was replicated in

8,407 high-risk individuals. Carriers of the A allele had an increased fasting serum total cholesterol in both of these studies. Grarup et al. (2008) also

observed an interaction between the A genotype and self-reported physical activity on serum HDL cholesterol (P = 0.002). The authors observed no

association with type 2 diabetes in a cross-sectional design in this study.

 PMID: 15126514

 PMID: 18364377
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rs662 - NM_000446.7(PON1):c.575A>G (p.Gln192Arg)

Humbert et al. (1993) found that arginine at position 192 of PON1 specifies high-activity plasma paraoxonase, whereas glutamine at this position specifies a

low-activity variant. They showed that allele-specific probes or restriction enzyme analysis of amplified DNA could be used for genotyping of individuals. This

polymorphism is also referred to as GLN191ARG. Adkins et al. (1993) also demonstrated that glutamine or arginine at amino acid 191 determines the A and B

allozymes, respectively, of PON1.

Serrato and Marian (1995), who referred to the gln192-to-arg (Q192R) polymorphism as the A/G polymorphism or the A/B polymorphism, demonstrated a

relationship to coronary artery disease. The A and G alleles code for glutamine (A genotype) and arginine (B genotype), respectively. Individuals with the A

genotype have a lower enzymatic activity than those with the B genotype. Serrato and Marian (1995) determined the genotypes in 223 patients with

angiographically documented coronary artery disease and in 247 individuals in the general population. The distribution of genotypes was in Hardy-Weinberg

equilibrium in both groups. Genotypes A and B were present in 49% and 11% of control individuals and in 30% and 18% of patients with coronary artery

disease, respectively (p = 0.0003). The frequency of the A allele was 0.69 in controls and 0.56 in patients (p = 0.0001). There was no difference in the

distribution of PON genotypes in the subgroups of patients with restenosis, myocardial infarction, or any of the conventional risk factors for coronary

artery disease as compared with corresponding subgroups.

Antikainen et al. (1996) referred to this polymorphism as gln191 to arg (Q191R). In Finns they were unable to confirm an association with the risk of

coronary artery disease. The most common genotype found in both 380 well-characterized CAD patients and 169 controls was AA (gln/gln). The frequency

of the A allele was 0.74 in both patients and controls. The genotype distributions of the 2 groups did not differ and were similar to those reported earlier in

other caucasoid populations.

Odawara et al. (1997) performed an association study of the arg192 polymorphism with coronary heart disease (CHD) in Japanese noninsulin-dependent

diabetes mellitus (NIDDM; 125853) subjects. They genotyped 164 NIDDM patients (42 with and 122 without CHD). Other known risk factors for CHD were

matched between the 2 groups. AB + BB isoforms were detected in 41 of 42 NIDDM patients with CHD. The proportion of B allele carriers (AB + BB) was

significantly higher than that of AA carriers among NIDDM patients with CHD compared to those without CHD (chi square = 7.68, p = 0.003). Multivariate

logistic regression analyses showed an increased odds ratio (8.8; CI, 1.1-69) in B allele carriers, while odds ratios of other risk factors remained between 1.0

and 1.9. The authors concluded that Japanese NIDDM patients who are carriers of the B allele of the gln192-to-arg polymorphism have an increased risk for

developing CHD independent of other known risk factors for CHD.

The arg192 isoform of paraoxonase hydrolyzes paraoxon more rapidly than the gln192 isoform. However, with respect to hydrolysis of toxic nerve agents,

such as sarin, the arg192 isoform displays a lower activity than the other isoform. Yamasaki et al. (1997) found that the arg192 allele is more common in the

Japanese (allele frequency, 0.66) than in people of other races (range, 0.24 to 0.31). In Japanese, 41.4% of subjects were homozygous for the arg192 allele,

which shows a very low hydrolysis activity for sarin. Thus, there seems to be a racial difference in vulnerability to toxic nerve agents, such as sarin. The

dominance of the arg192 allele in the Japanese population probably worsened the tragedy of March 1995 in the Tokyo subway.

Heinecke and Lusis (1998) reviewed the results of previous studies of the PON1 Q192R polymorphism in CHD and raised the question of whether these PON

polymorphisms support the oxidative damage hypothesis of atherosclerosis.

Paolisso et al. (2001) investigated the relationship between a PON1 polymorphism and brachial reactivity in healthy adult subjects in the presence of acute

hypertriglyceridemia as a prooxidant factor. In 101 healthy subjects the response to flow-induced vasodilation was measured before and after Intralipid

infusion. In the same subjects the A/B PON1 polymorphism was genotyped. The frequency was 0.545 for the AA genotype, 0.356 for the AB genotype, and

0.099 for the BB genotype. At baseline all genotype groups had similar increases in brachial artery diameter and flow. After Intralipid infusion, subjects

sharing the BB genotype had a significant decrease versus baseline values in changes in brachial artery diameter, but not in flow. In a subgroup of 55

subjects distributed along the 3 PON1 genotypes the same study protocol was repeated by buccal nitroglycerine administration to study the endothelium-

independent vasodilation. Again, subjects with the BB genotype had the worse vasodilation. The authors concluded that transient hypertriglyceridemia

decreases vascular reactivity more in subjects with the PON1 BB genotype than in those with the other PON1 genotypes.

Ito et al. (2002) found that the incidence of the PON1 192R allele was significantly higher in a cohort of 214 Japanese patients with coronary spasm than in

212 control subjects. They speculated that the high frequency of the PON1 arg192 allele may be related to the higher prevalence of coronary spasm among

Japanese than among Caucasians. They also noted that cigarette smoking reduces serum PON1 activity in patients with coronary artery disease, and that

cigarette smoking is highly prevalent in the Japanese.

PON1 hydrolyzes diazinonoxon, the active metabolite of diazinon, which is an organophosphate used in sheep dip. Cherry et al. (2002) studied PON1

polymorphisms in 175 farmers with ill health that they attributed to sheep dip and 234 other farmers nominated by the ill farmers and thought to be in

good health despite having also dipped sheep. They calculated odds ratios for the Q192R and L55M (168820.0002) polymorphisms, and for PON1 activity
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with diazinonoxon as substrate. Cases were more likely than referents to have at least 1 R allele at position 192 (odds ratio 1.93), both alleles of type LL

(odds ratio 1.70) at position 55, and to have diazoxonase activity below normal median (odds ratio 1.77). The results supported the hypothesis that

organophosphates contribute to the reported ill health of people who dip sheep.

Bonafe et al. (2002) examined the Q192R polymorphism in 308 Italian unrelated centenarians and 579 Italian individuals aged 20 to 65 years. The percentage

of carriers of the R192 allele was significantly higher in centenarians than in young people (0.539 vs 0.447, p = 0.011). No significant difference between

centenarians and young individuals was observed for the PON1 L55M polymorphism (168820.0002). The authors proposed that the R192 allele decreases

mortality in carriers, but that the effect of PON1 variability on the overall population mortality is rather slight. The findings suggested that PON1 is one of

the genes affecting the individual adaptive capacity and is therefore one of the genes affecting rate and quality of aging (152430).

In a longitudinal study of survival involving 1,932 Danish individuals, Christiansen et al. (2004) found that women homozygous for the R192 allele had a

poorer survival rate compared to Q192 homozygotes (hazard ratio, 1.38; p = 0.04). An independent sample of 541 Danish individuals confirmed the findings

for R192 homozygous women, with a hazard ratio of 1.38 (p = 0.09). Combining the 2 samples did not change the risk estimate, but increased the statistical

significance (p = 0.008). Using self-reported data on ischemic heart disease, the authors found only a nonsignificant trend of R192 homozygosity in women

being a risk factor. Christiansen et al. (2004) concluded that PON1 R192 homozygosity is associated with increased mortality in women in the second half of

life and that this increased mortality is possibly related to CHD severity and survival after CHD rather than susceptibility to the development of CHD.

Using a validated microsomal expression system of metabolizing enzymes, Bouman et al. (2011) identified PON1 as the crucial enzyme for the bioactivation

of the antiplatelet drug clopidogrel, with the common Q192R polymorphism determining the rate of active metabolite formation. A case-cohort study of

individuals with coronary artery disease who underwent stent implantation and received clopidogrel therapy revealed that Q192 homozygotes were more

likely to undergo stent thrombosis than patients with the RR192 or QR192 genotypes (odds ratio, 3.6; p = 0.0003). In addition, PON1 QQ192 homozygotes

showed a considerably higher risk than RR192 homozygotes of lower PON1 plasma activity, lower plasma concentrations of active metabolite, and lower

platelet inhibition.
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rs854560 - NM_000446.7(PON1):c.163T>A (p.Leu55Met)

This polymorphism was originally designated MET54LEU (M54L; Garin et al., 1997) and has also been designated MET55LEU (M55L; e.g., Kao et al., 1998,

2002). It is referred to here as LEU55MET (L55M) because Brophy et al. (2001) noted that leucine is the more frequent amino acid at position 55 (or 54,

depending on the numbering system).

Garin et al. (1997) investigated this polymorphism in 408 diabetic patients with or without vascular disease. There were highly significant differences in

plasma concentrations and activities of paraoxonase between genotypes defined by the met54-to-leu polymorphism. On the other hand, the arg191 variant

(168820.0001) had little impact on paraoxonase concentration. Homozygosity for the leu54 allele was an independent risk factor for cardiovascular disease.

A linkage disequilibrium was apparent between the mutations giving rise to leu54 and arg191. Garin et al. (1997) stated that their study underlined the fact

that susceptibility to cardiovascular disease correlated with high-activity paraoxonase alleles. The M54L polymorphism appeared to be of central importance

to paraoxonase function by virtue of its association with modulated concentrations. Linkage disequilibrium could explain the association between both the

leu54 and the arg191 polymorphisms and CVD.

Brophy et al. (2001) presented evidence that the L55M effect of lowered activity is not due primarily to the amino acid change itself but to linkage

disequilibrium with the -108 regulatory region polymorphism (168820.0003). The -108C/T polymorphism accounted for 22.8% of the observed variability in

PON1 expression levels, which was much greater than that attributable to other PON1 polymorphisms.

Deakin et al. (2002) analyzed glucose metabolism as a function of PON1 polymorphisms in young healthy nondiabetic men from families with premature

coronary heart disease (CHD) and matched controls. The L55M PON1 polymorphism was independently associated with the glucose response to an oral

glucose tolerance test. LL homozygotes had significantly impaired glucose disposal (p = 0.0007) compared with LM and MM genotypes. It was particularly

marked for subjects from high CHD risk families and differentiated them from matched controls (p = 0.049). The area under the glucose curve (p = 0.0036)

and the time to peak glucose value (p = 0.026) were significantly higher in the LL carriers, whereas the insulin response was slower (p = 0.013). The results

showed that an association exists between PON1 gene polymorphisms and glucose metabolism. The authors also concluded that the L55M-glucose

interaction differentiated offspring of high CHD risk families, suggesting that it may be of particular relevance for vascular disease and possibly other

diabetic complications.

Barbieri et al. (2002) investigated association of the M54L polymorphism with the degree of insulin resistance (IR) in 213 healthy subjects by the

homeostasis model assessment. The frequency was 0.366 for the LL genotype, 0.469 for the LM genotype, and 0.164 for the MM genotype. Comparing the

3 genotype groups, LL genotype had the more severe degree of IR. Subjects carrying the LL genotype were associated with the IR syndrome picture more

than individuals carrying the M allele because they were more overweight and had the highest levels of triglycerides and blood pressure and the lowest

values of plasma high density lipoprotein cholesterol. In a multivariate stepwise regression analysis, LL genotype was a significant predictor of IR,

independent of age, sex, body mass index, fasting plasma triglycerides, and high density lipoprotein cholesterol. The authors concluded that the presence of

LL PON genotype is associated with a more severe degree of IR. Thus, IR might be the possible missing link between the M54L polymorphism and the

increased cardiovascular risk.

Kao et al. (1998) investigated the potential significance of these PON1 polymorphisms in the pathogenesis of diabetic retinopathy in IDDM (MVCD5;

612633). They analyzed samples from 80 patients with diabetic retinopathy and 119 controls. The allelic frequency of the leu54 (L) polymorphism was

significantly higher in the group with retinopathy than in the group without retinopathy (73% vs 57%, p less than 0.001). Kao et al. (1998) concluded that

the genotype L/L was strongly associated with the development of diabetic retinopathy (p less than 0.001), but a similar association was not found with

the arg192 polymorphism.

Kao et al. (2002) analyzed the M54L PON1 polymorphism in 372 adolescents with type 1 diabetes (222100) and confirmed increased susceptibility to

diabetic retinopathy with the leu/leu genotype (odds ratio, 3.4; p less than 0.0001) independent of age, duration of disease, and cholesterol.
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rs1260326 - NM_001486.4(GCKR):c.1337T>C (p.Leu446Pro)

Beer et al. (2009) noted that the 1403C-T transition (rs1260326) in the GCKR gene results in a pro446-to-leu (P446L) substitution at a conserved residue

in the glucokinase regulatory protein. Residue 446 lies between 2 motifs thought to be directly involved in binding of phosphate esters.

By genomewide association studies, Orho-Melander et al. (2008) showed that the intronic rs780094 variant of the GCKR gene was associated with higher

plasma triglyceride levels (p = 3 x 10(-56)) but lower fasting plasma glucose levels (p = 1 x 10(-13)) (FGQTL5; 613463). Fine-mapping by genotyping and

imputing SNPs across the GCKR locus identified a common 1403C-T transition, resulting in a pro446-to-leu (P446L; rs1260326) substitution, as the

strongest signal for association with triglycerides. The rs1260326 SNP shows strong linkage disequilibrium (r(2) = 0.93) with rs780094 and has a minor

allele frequency of 0.34.

In 4,833 middle-aged French individuals, Vaxillaire et al. (2008) found that the minor T allele of the P446L (rs1260326) SNP was strongly associated with

lower fasting glucose levels and fasting insulin levels, and conversely, higher triglyceride levels.

Dupuis et al. (2010) performed metaanalyses of 21 genomewide association studies informative for fasting glucose, fasting insulin, and indices of beta-cell

function (HOMA-B) and insulin resistance (HOMA-IR) in up to 46,186 nondiabetic participants. Follow-up of 25 loci in up to 76,558 additional subjects

identified 16 loci associated with fasting glucose and HOMA-B and 2 loci associated with fasting insulin and HOMA-IR. Dupuis et al. (2010) identified

association of elevation of fasting blood glucose (p = 5.6 x 10(-38)) and decreased triglyceride levels (p = 9.6 x 10(-17)) with the C allele of the intronic C-T

SNP (rs780094) in the GCKR gene on chromosome 2p23.3-p23.2. This variant was also associated with fasting insulin levels (3.0 x 10(-24)).

In a series of transfection experiments using wildtype and P446L-GKRP, Beer et al. (2009) reported reduced regulation by physiologic concentrations of

F6P in the presence of P446L-GKRP, resulting indirectly in increased GCK activity. Assays matched for GKRP activity demonstrated no difference in dose-

dependent inhibition of GCK activity or F1P-mediated regulation. Quantitative RT-PCR analysis showed that GCKR is highly expressed relative to GCK in

human liver and has very low expression in human pancreatic islets relative to GCK. The authors noted that altered GCK regulation in liver is predicted to

enhance glycolytic flux, promoting hepatic glucose metabolism and elevating concentrations of malonyl-CoA (a substrate for de novo lipogenesis). Beer et

al. (2009) proposed this as a mutational mechanism for the association of the leu446 allele with raised triglycerides and lower glucose levels.
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rs326 - NM_000237.3(LPL):c.1323-187A>G

In an association study of 7 HDL metabolism genes in participants in the Dallas Heart Study and in 849 African American men and women from Maywood,

Illinois, Spirin et al. (2007) identified a SNP of the LPL gene, rs326, that was associated with incremental changes in HDL cholesterol levels in 3 independent

samples (see HDLCQ11, 238600). This SNP achieved a P value of 3.49 x 10(-8) in analysis of covariance in the entire sample in a model that included race,

sex, age, and body mass index (BMI). The A allele was associated with lowering of HDL cholesterol.

Richardson et al. (2013) showed that rs326 is in linkage disequilibrium with rs13702 (609708.0043), which is the functional variant in this LD region.
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rs3843763 - NC_000020.10:g.44548193C>T

In an association study of 7 HDL metabolism genes in participants in the Dallas Heart Study and in 849 African American men and women from Maywood,

IL, Spirin et al. (2007) identified a SNP of the PLTP gene, rs3843763, that was associated with incremental changes in HDL cholesterol levels in 3

independent samples. This SNP achieved a P value of 1.19 x 10(-4) in analysis of covariance in the entire sample in a model that included race, sex, age, and

body mass index (BMI). The minor allele, T, was associated with lowering of HDL cholesterol.
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rs182549 - NM_005915.6(MCM6):c.1362+117G>A

Enattah et al. (2002) identified a SNP in intron 9 of the MCM6 gene, which they designated G/A(-22018) (rs182549), approximately 22 kb upstream of the

LCT gene, the G allele of which was associated with lactase nonpersistence (223100) in 229 of 236 cases. G/A(-22018) is 8 kb telomeric to C/T(-13910)

(601806.0001), another SNP associated with lactase persistence.

Bersaglieri et al. (2004) found that the -22018A and -13910T alleles of the SNPs identified by Enattah et al. (2002) uniquely mark a lactase persistence-

associated haplotype found in approximately 77% of European Americans studied that extends over more than 800 kb.

 PMID: 11788828

 PMID: 15114531

rs4988235 - NM_002299.2(LCT):c.-13907C>T

In an analysis of a 47-kb region on chromosome 2q21 associated with hypolactasia (223100), Enattah et al. (2002) identified a variant in intron 13 of the

MCM6 gene, which they designated C/T(-13910) (rs4988235), that was completely associated with the trait in Finnish families and in 3 other populations.

The C/T(-13910) variant occurs approximately 14 kb upstream of the LCT gene (603202) and affects a binding site of transcription factor AP-2 (see

107580). The C allele, associated with lactase nonpersistence, is in the consensus binding motif, whereas the T variant disrupts this motif. It is possible that

the AP-2 element has a long-range cis-transcriptional effect on developmental stage-specific regulation of LCT.

Olds and Sibley (2003) characterized the functional role of the C/T(-13910) polymorphism in regulating lactase gene transcription by transfecting human

intestinal cells with variant/promoter-reporter constructs and assaying them for promoter activity. A 200-bp region surrounding the -13910C variant,

associated with lactase nonpersistence, resulted in a 2.2-fold increase in lactase promoter activity. The -13910T variant, associated with lactase persistence,

resulted in an even greater increase. The DNA sequence of the C/T(-13910) variants differentially interacted with intestinal cell nuclear proteins. The authors

concluded that the DNA region of the C/T(-13910) lactase persistence/nonpersistence variant functions in vitro as a cis element capable of enhancing

differential transcriptional activation of the lactase promoter.

The lactase-persistence phenotype, which is frequent in populations of northern European extraction, is found at low frequency in most populations in

sub-Saharan Africa but, in some populations, particularly pastoral groups, it is significantly more frequent. Mulcare et al. (2004) tested the C-13.9kbT single-

nucleotide polymorphism (SNP) in 1,671 individuals from 20 distinct cultural groups in 7 African countries. It was possible to match 7 of the groups tested

with groups from the literature for whom phenotypic information was available. In 5 of these groups, the published frequencies of lactase persistence were

25% or more. However, they found the T allele to be so rare that it cannot explain the frequency of the lactase-persistence phenotype throughout Africa.

They concluded that the C-13.9kbT polymorphism is not a predictor of lactase persistence in sub-Saharan Africans.

Bersaglieri et al. (2004) found that the -22018A (601806.0002) and -13910T alleles of the SNPs identified by Enattah et al. (2002) uniquely mark a lactase

persistence-associated haplotype that extends over more then 800 kb in approximately 77% of European Americans studied.

Campbell et al. (2005) studied a European American panel discordant for height (see 606255), a heritable trait that varies widely across Europe. Genotyping

178 SNPs and applying standard analytical methods yielded no evidence of stratification. However, they found that the -13910C-T polymorphism (which they

designated LCT -13910C-T) was strongly associated with height (P less than 10(-6)). The T allele was strongly associated with tall stature. This apparent

association was largely or completely due to stratification; rematching individuals on the basis of European ancestry greatly reduced the apparent

association, and no association was observed in Polish or Scandinavian individuals. Campbell et al. (2005) concluded that the failure of standard methods to

detect this stratification indicates that new methods may be required.

 PMID: 11788828

 PMID: 12915462

 PMID: 15106124

 PMID: 15114531

 PMID: 16041375
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rs2124437 - NM_170672.3(RASGRP3):c.-261+9727G>T

The frequency of the homozygous SNP genotype AA in cases was 31% from a total of 500 patients analysed and the frequency in the control group

comprising of long term tobacco chewers (minimum of 10 years tobacco chewing habit) was 25% of the total 500 subjects. The p-value calculated was

<0.01 and the OR was 1.34 (1.01-1.76) indicating a 34% increased risk of oral cancer in tobacco habitues to oral cancer.

rs1957358 - NM_001161576.2(SAMD4A):c.912+4220T>C

A significant association of rs1957358 (SAMD4A) TT (odds ratio [OR] 1.44; 95% confidence interval [CI] 1.10-1.90) indicated increased risk to oral cancer.

While, the rs1957358 (SAMD4A) TC (OR 0.67; 95% CI 0.53-0.87) indicated decreased risk to oral cancer.

rs1335022 - NM_021956.4(GRIK2):c.2086-16819C>T

The homozygous SNP genotype TT demonstrated a higher frequency in the cases (0.528) than in controls (0.414). A significant association was observed

with an OR of 1.58 (1.23-2.03) while the heterozygous genotype CT decreased risk of oral cancer with OR 0.68 (0.53-0.87). The SNP allele was associated

with increased risk and WT allele with decreased risk of oral cancer.
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rs17070145 - NM_015238.3(WWC1):c.1185-3222C>T

Papassotiropoulos et al. (2006) identified a common C-to-T substitution (rs17070145) within the ninth intron of the KIBRA gene that was associated with

memory performance (MEMRYQTL; 615602). Carriers of the KIBRA rs17070145 T allele had a 24% better free recall performance 5 minutes after word

presentation (p = 0.000004) and 19% better free recall performance 24 hours after word presentation (p = 0.0008) than did noncarriers.

Schaper et al. (2008) studied cognition in aging in 64 carefully phenotyped, cognitively healthy participants. All subjects were free of memory complaints

and showed intact cognitive performance by scoring within 1.5 standard deviations of the German age-, gender-, and education-adjusted range on the

CERAD neuropsychologic battery. None was suffering from any psychiatric, neurologic, or significant medical disorder and none was taking medication with

known effect on cognition. Thirty-five participants were carriers of the rs17070145 CT (n = 33) or TT (n = 2) genotype (23 males, 12 females; mean age, 67.1

+/- 7.3; years of formal education, 15.1 +/- 3.1; verbal IQ, 123.7 +/- 11.9). CT and TT carriers were combined in parallel to the original study by

Papassotiropoulos et al. (2006). Twenty-nine subjects were CC carriers (17 males, 12 females; mean age, 66.8 +/- 8.6; years of formal education, 14.1 +/- 2.8;

verbal IQ, 122.4 +/- 10.9). Schaper et al. (2008) observed a statistically significant poorer performance in total recall and in recognition in CC genotype

carriers compared with the CT/TT genotype group. Free recall after interference and delayed free recall showed a trend toward difference between both

groups. There was no difference between groups in verbal fluency.

Palombo et al. (2013) investigated whether the KIBRA C-to-T polymorphism is associated with volume differences in the human hippocampus and whether

specific subfields are differentially affected by KIBRA genotype. High-resolution MRI (T2-weighted, voxel size = 0.4 x 0.4 mm, in-plane) was used to manually

segment hippocampal cornu ammonis (CA) subfields, dentate gyrus, and the subiculum as well as adjacent medial temporal lobe cortices in healthy carriers

and noncarriers of the KIBRA T allele (rs17070145). Overall, Palombo et al. (2013) found that T carriers had a larger hippocampal volume relative to

noncarriers. The structural differences observed were specific to the CA fields and dentate gyrus regions of the hippocampus, suggesting a potential neural

mechanism for the effects of KIBRA on episodic memory performance reported previously.

Milnik et al. (2012) reported 2 random effects metaanalyses testing the association of rs17070145 with episodic and working memory. All currently available

population-based association studies that investigated effects of rs17070145 on episodic or working memory were included in the analyses. Where

performance measures for multiple domain-specific tasks were available for a given study population, averaged effect size estimates were calculated. The

performed metaanalyses relied on 17 samples that were tested for episodic memory performance (n = 8,909) and 9 samples that had performed working

memory tasks (n = 4,696). Milnik et al. (2012) reported a significant association of rs17070145 with both episodic (r = 0.068, p = 0.001) and working

memory (r = 0.035, p = 0.018). Milnik et al. (2012) concluded that rs17070145 explains 0.5% of the variance for episodic memory tasks and 0.1% of the

variance for working memory tasks in samples of primarily Caucasian background.

Duning et al. (2013) identified 2 common missense SNPS in exon 15 of the KIBRA gene, M734I (rs3822660), resulting from a G to T substitution, and

S735A (rs3822659), resulting from a T to G substitution, that were in complete linkage disequilibrium with rs17070145 in intron 9. The 2 exonic SNPS are

in the KIBRA C2 domain within a moderately conserved region preceding the alpha-helix of that domain. Duning et al. (2013) performed biochemical

structural analyses and demonstrated that the KIBRA C2 domain has a bona fide lipid-binding capacity and a preference toward phosphatidylinositol 3-

phosphate that is altered in the variant carrying I734 and A735 as well as a weaker interaction with PI(4P), PI(5P), and PI(4,5)P(2).

 PMID: 17053149

 PMID: 17353070

 PMID: 23926262

 PMID: 23065961

 PMID: 23778582

rs2491132 - NM_014654.4(SDC3):c.622G>A (p.Val208Ile)

In a population-based cohort study consisting of 245 obese Korean subjects and 229 age- and gender-matched controls, Ha et al. (2006) observed a

correlation of the CC genotype of a nonsynonymous SNP in exon 2 of the SDC3 gene, rs2491132, with obesity (601665) (P less than 0.0001). The results

were confirmed in a second independent study group. The frequency of the TT genotype of rs2491132 in the controls was more than 5 times higher than

in obese subjects (6.6% vs 1.2%, respectively). The C-to-T transition that constitutes rs2491132 results in a val-to-ile substitution at codon 150 of syndecan-

3 (V150I).

 PMID: 17018662

https://www.ncbi.nlm.nih.gov/pubmed/?term=17053149
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https://www.ncbi.nlm.nih.gov/pubmed/?term=17018662
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rs7732671 - NM_133263.4(PPARGC1B):c.607G>C (p.Ala203Pro)

In a case-control study of 7,790 individuals, Andersen et al. (2005) found that alleles carrying a 649G-C transversion in exon 5 of the PPARGC1B gene,

resulting in an ala203-to-pro (A203P) substitution, were significantly less frequent among obese participants than normal or overweight subjects (p =

0.004). The ala/ala genotype was found in 84%, 85%, and 88% of normal, overweight, and obese subjects, respectively. Andersen et al. (2005) concluded

that variation of PPARGC1B may contribute to the pathogenesis of obesity, with the widespread ala203 allele being a risk factor for the development of this

common disorder. The authors noted that they used the most abundant human isoform, PPARGC1B1a, for numbering codons.

 PMID: 15863669

rs1670533 - NM_001131034.4(RNF212):c.362+1497C>T

In a genomewide scan for variants associated with recombination rate (612042), Kong et al. (2008) identified a SNP in the RNF212 gene, rs1670533, that

was strongly associated. The SNP rs1670533 was strongly associated with female recombination rate (p = 1.9 x 10(-12)) and, relative to the TT homozygote,

each copy of allele C was estimated to increase recombination rate by 88.2 cM. See also 612041.0001.

 PMID: 18239089

rs3796619 - NM_001131034.4(RNF212):c.172-4654T>C

In a genomewide scan for variants associated with recombination rate (612042), Kong et al. (2008) identified a SNP in the RNF212 gene, rs3796619, that

was strongly associated. The SNP rs3796619 was strongly associated with male recombination rate (p = 3.2 x 10(-24)), and each copy of allele T (compared

with C) was estimated to decrease recombination rate by 70.7 cM. This and another associated SNP in RNF212, rs1670533 (612041.0002), are in strong

linkage disequilibrium; for males, haplotype CT was associated with significantly higher recombination rate than both TT and TC (p = 3.2 x 10(-7) and 7.0 x

10(-23), respectively). For females, haplotype TC was associated with significantly higher recombination rate than both haplotypes TT (p = 6.6 x 10(-7)) and

CT (P = 5.4 x 10(-11)), although there was not a significant difference between the latter 2 haplotypes.

 PMID: 18239089

rs973851559|2004640|1432329681 - NM_001098629.3(IRF5):c.-12+198=

In an analysis of SNPs in genes of the type I interferon pathway in cases and controls, Sigurdsson et al. (2005) identified SNPs in the IRF5 gene that

displayed strong signals in joint analysis of linkage and association with SLE (SLEB10; 612251). In joint linkage and association analysis, the SNP rs2004640

achieved a combined P of 2.4 x 10(-7).

Graham et al. (2006) replicated the association of the IRF5 T allele of rs2004640 with SLE found by Sigurdsson et al. (2005) in 4 independent case-control

cohorts and by family-based transmission disequilibrium test analysis. The T allele creates a 5-prime donor splice site in exon 1B of the IRF5 gene, allowing

expression of several unique IRF5 isoforms.

In a study of IRF5 SNPs in Swedish patients with rheumatoid arthritis (RA; 180300), Sigurdsson et al. (2007) found association with rs2004640 (p =

0.0067) and an even stronger association (p = 0.00063) with rs3807306, which was in linkage disequilibrium (r(2) = 0.67) with rs2004640. The authors

noted that the minor alleles of these 2 SNPs are on the same protective haplotype in both SLE and RA.

In a study of 485 Swedish SLE patients and 563 controls, Sigurdsson et al. (2008) performed logistic regression analysis conditioned on the CGGGG indel

polymorphism in the promoter of the IRF5 gene (607218.0001), and found that the CGGGG indel accounts for the association signal previously observed

with rs2004640.

 PMID: 15657875

 PMID: 16642019

 PMID: 17599733

 PMID: 18063667
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rs12913832 - NM_004667.5(HERC2):c.13272+874T>C

In a study of the association with eye color (227220) with haplotype-tagging SNPs proximal to intron 1 of the OCA2 gene (611409) that span the intergenic

region and encompass the 3-prime end of the upstream gene HERC2, Sturm et al. (2008) identified a SNP in intron 86 of HERC2, rs12913832, that was

strongly associated with eye color in 3011 European individuals (P = 2 x 10(-78)). Individuals carrying the CC genotype had only a 1% probability of having

brown eyes, while those with the TT genotype had an 80% probability. Haplotype analysis combining the 3 SNPs in OCA2 identified by Duffy et al. (2007)

(611409.0013) with rs12913832 followed by multiple ordinal logistic regression showed that the HERC2 SNP alone was the best predictor of eye color. Sturm

et al. (2008) concluded that the conserved region around rs12913832 represents a regulatory region controlling constitutive expression of OCA2, and that

the C allele of rs12913832 leads to decreased expression of OCA2, particularly within iris melanocytes, by abrogation of the binding site for HLTF (603257)

that regulates transcription of OCA2. Sturm et al. (2008) also demonstrated that the OCA2 coding SNP R419Q (611409.0012) acts as a penetrance modifier

of rs12913832.

In a 3-generation Danish family segregating blue and brown eye color, Eiberg et al. (2008) used fine mapping to identify a 166-kb candidate region within

the HERC2 gene. Further studies of SNPs within this region among 144 blue-eyed and 45 brown-eyed individuals identified 2 SNPs, rs1129038 and the

strongly conserved rs12913832, that showed significant associations with the blue-eyed phenotype (p = 6.2 x 10(-46)). A common founder haplotype

containing these SNPs was identified among blue-eyed persons from Denmark, Turkey, and Jordan. In vitro functional expression studies in human colon

carcinoma cells showed that what the authors referred to as the 'G' allele of rs12913832, present in blue-eyed individuals, had an inhibitory effect on OCA2

promoter activity.

Visser et al. (2012) found that HLTF, LEF1 (153245), and MITF (156845) bound to the enhancer region surrounding rs12913832 in darkly pigmented human

melanocytes carrying the T allele of rs12913832. Binding was associated with long-range chromatin looping between the enhancer and the OCA2 promoter,

leading to elevated OCA2 expression. In contrast, lightly pigmented melanocytes carrying the C allele of rs12913832 showed reduced enhancer binding,

chromatin looping, and OCA2 expression.

 PMID: 17236130

 PMID: 18252222

 PMID: 18172690

 PMID: 22234890

rs1667394 - NM_004667.5(HERC2):c.323-4749G>A

In a discovery sample of 2,986 Icelanders and replication samples of 2,718 Icelanders and 1,214 Dutch, Sulem et al. (2007) found association of the A allele

of rs1667394 with blue versus brown eyes (OR = 35.42, P = 1.4 x 10(-124)), with blue versus green eyes (OR = 7.02, P = 5.1 x 10(-25)), and with blond versus

brown hair (OR = 5.62, P = 4.4 x 10(-16)). Although the rs1667394 variant resides in the HERC2 gene, Sulem et al. (2007) considered it unlikely that the

association signal provided by this SNP was due to a functional effect on HERC2. Because of the established relationship between the OCA2 gene (611409)

and blue eye color and lighter hair and skin tones (227220), the authors suggested that perhaps sequence variation in the introns of HERC2 affects the

expression of OCA2, or that functional variants exist within OCA2 that correlate with rs1667394.

 PMID: 17952075

rs35264875 - NM_139075.4(TPCN2):c.1450A>T (p.Met484Leu)

In a genomewide association study for variants associated with human pigmentation characteristics (SHEP10; 612267) among 5,130 Icelanders, with follow-

up analyses in 2,116 Icelanders and 1,214 Dutch individuals, Sulem et al. (2008) found that an A-to-T transversion in the TPCN2 gene (rs35264875),

resulting in a met484-to-leu amino acid change (M484L), was significantly associated with blond rather than brown hair (P = 3.6 x 10(-30)). The

rs35264875T allele was found at a frequency of 22%.

 PMID: 18488028
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rs6449213 - NM_020041.3(SLC2A9):c.410+4190G>A

In combined analysis of a genomewide association study and 3 replication samples, Doring et al. (2008) found strong association between serum uric acid

concentration (UAQTL2; see 612076) and a SNP in intron 4 of the SLC2A9 gene, rs6449213 (P = 1.84 x 10(-47)). For gout, the odds ratio (OR) per risk allele

was 0.61 (P = 9.59 x 10(-8)) in an analysis of the initial study German population and one of the replication samples.

Vitart et al. (2008) found association of this SNP with serum uric acid concentration in Croatian (1.98 x 10(-5)) and UK (Orkney) (P = 0.000084) population

samples. In a metaanalysis of gout cases and controls from Croatian, German, and UK populations, the T allele of SNP rs6449213 achieved an odds ratio

(OR) of 1.34, P = 3.77 x 10(-4). Both Doring et al. (2008) and Vitart et al. (2008) observed a strong SNP allele-by-sex interaction for serum uric acid

concentration, such that in women the effects were much more significant than those in men.

 PMID: 18327256

 PMID: 18327257

rs1799987 - NM_000579.3(CCR5):c.-301+246A>G

Using in vitro studies, McDermott et al. (1998) showed that alleles containing an A at the -2459 position of the CCR5 gene displayed higher CCR5 promoter

activity than alleles with a G at this position. The in vivo relevance of these observations was supported by the finding that HIV-infected individuals

homozygous for the A allele (-2459A/A) progressed more rapidly to AIDS (see 609423) than those who were homozygous for the G allele (-2459G/G). A

32-bp deletion in the open reading frame of the CCR5 gene (601373.0001), which confers protection against HIV infection, is tightly linked to the promoter

-2459A allele.

Kawamura et al. (2003) found that, in vitro, Langerhans cells from individuals heterozygous for both the -2459A/G polymorphism and the 32-bp deletion in

the CCR5 gene were markedly less susceptible to HIV than were Langerhans cells from individuals homozygous for the A allele at -2459 and heterozygous

for the 32-bp deletion (P = 0.012). These genetic susceptibility data in Langerhans cells paralleled those of susceptibility studies performed in cohorts of

HIV-infected individuals. This suggested that CCR5-mediated infection of Langerhans cells is the biologic basis for host genetic susceptibility to initial HIV

infection. Kawamura et al. (2003) stated that the resistant diplotype occurs in approximately 10% of whites, whereas the more susceptible diplotype occurs

in approximately 6% of whites.

 PMID: 9742978

 PMID: 12815099
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rs698 - NM_000669.5(ADH1C):c.1048A>G (p.Ile350Val)

The ILE349VAL variant has been designated as I350V based on numbering which includes the translation initiation codon (Edenberg, 2007).

Hoog et al. (1986) found 2 amino acid differences between the gamma-1 and gamma-2 alleles: an arg271-to-gln (R271Q; 103730.0001) substitution in exon 6

and an ile349-to-val (rs698) substitution in exon 8 of the ADH1C gene. They determined that the R272Q substitution was responsible for the differences in

enzymatic properties, whereas the I350V substitution had no special importance. The location of R272Q appeared important for total charge and catalytic

properties, as well as NADH coenzyme interaction.

The gamma-1 allele, now known as ADH1C*1, was originally defined as a gamma subunit that has arg272 and ile350 (Hoog et al., 1986). In almost all cases,

these 2 SNPs are in linkage disequilibrium with one another. The gamma-2 allele, now known as ADH1C*2, has gln272 and val350. Homozygosity for the

ADH1C*1 allele has a 70% higher turnover rate than homozygosity for ADH1C*2 allele (Edenberg, 2007).

Xu et al. (1988) used the I350V substitution to distinguish ADH1C*1 from ADH1C*2 by means of allele-specific oligonucleotide probes.

Osier et al. (1999) showed that I350V substitution is in linkage disequilibrium with the ADH1B arg48-to-his (R48H; 103720.0001) substitution, and identified

the R48H variant as being responsible for differences in ethanol metabolism and alcoholism (103780) among Taiwanese, with the I350V variant showing

association only because of linkage disequilibrium.

Chai et al. (2005) examined ADH1B, ADH1C, and ALDH2 polymorphisms in 72 alcoholic and 38 nonalcoholic healthy Korean men; 48 patients had type I

alcoholism, and 24 had type II alcoholism. The frequency of ADH1B*1 (103720.0001) and ADH1C*2 alleles was significantly higher in men with type II

alcoholism (103780) than in men with type I alcoholism and in healthy men. The frequency of the ALDH2*1 (100650.0001) allele was significantly higher in

men with alcohol dependence than in healthy men. Chai et al. (2005) suggested that the genetic characteristics of alcohol metabolism in type I alcoholism

fall between nonalcoholism and type II alcoholism.

Among 9,080 Caucasian Danish men and women using the Michigan Alcohol Screening Test, Tolstrup et al. (2008) found that men heterozygous or

homozygous for the slower metabolizing ADH1C*2 allele had a 40 to 70% higher risk for heavy or excessive alcohol intake compared to those homozygous

for the fast metabolizing ADH1C*1 allele. Similar results were found for women, but effect sizes were smaller and reached significance only for heavy drinking.

Alcohol use disorder is a diagnosis made when an individual has severe problems related to drinking alcohol. Alcohol use disorder can cause major health,

social, and economic problems, and can endanger affected individuals and others through behaviors prompted by impaired decision-making and lowered

inhibitions, such as aggression, unprotected sex, or driving while intoxicated.Alcohol use disorder is a broad diagnosis that encompasses several commonly

used terms describing problems with drinking. It includes alcoholism, also called alcohol addiction, which is a long-lasting (chronic) condition characterized

by a powerful, compulsive urge to drink alcohol and the inability to stop drinking after starting. In addition to alcoholism, alcohol use disorder includes

alcohol abuse, which involves problem drinking without addiction.Habitual excessive use of alcohol changes the chemistry of the brain and leads to

tolerance, which means that over time the amount of alcohol ingested needs to be increased to achieve the same effect. Long-term excessive use of alcohol

may also produce dependence, which means that when people stop drinking, they have physical and psychological symptoms of withdrawal, such as sleep

problems, irritability, jumpiness, shakiness, restlessness, headache, nausea, sweating, anxiety, and depression. In severe cases, agitation, fever, seizures, and

hallucinations can occur; this pattern of severe withdrawal symptoms is called delirium tremens.The heavy drinking that often occurs in alcohol use disorder,

and can also occur in short-term episodes called binge drinking, can lead to a life-threatening overdose known as alcohol poisoning. Alcohol poisoning

occurs when a large quantity of alcohol consumed over a short time causes problems with breathing, heart rate, body temperature, and the gag reflex.

Signs and symptoms can include vomiting, choking, confusion, slow or irregular breathing, pale or blue-tinged skin, seizures, a low body temperature, a

toxic buildup of substances called ketones in the blood (alcoholic ketoacidosis), and passing out (unconsciousness). Coma, brain damage, and death can

occur if alcohol poisoning is not treated immediately.Chronic heavy alcohol use can also cause long-term problems affecting many organs and systems of

the body. These health problems include irreversible liver disease (cirrhosis), inflammation of the pancreas (pancreatitis), brain dysfunction

(encephalopathy), nerve damage (neuropathy), high blood pressure (hypertension), stroke, weakening of the heart muscle (cardiomyopathy), irregular

heartbeats (arrhythmia), and immune system problems. Long-term overuse of alcohol also increases the risk of certain cancers, including cancers of the

mouth, throat, esophagus, liver, and breast. Alcohol use in pregnant women can cause birth defects and fetal alcohol syndrome, which can lead to lifelong

physical and behavioral problems in the affected child.
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 PMID: 15863807

 PMID: 17923853

rs1693482 - NM_000669.5(ADH1C):c.815G>A (p.Arg272Gln)

The ARG271GLN variant has been designated as R272Q based on numbering which includes the translation initiation codon (Edenberg, 2007).

Hoog et al. (1986) found 2 amino acid differences between the gamma-1 and gamma-2 alleles: an arg272-to-gln (rs1693482) substitution in exon 6 and an

ile350-to-val (I350V; 103730.0002) substitution in exon 8 of the ADH1C gene. They determined that the R272Q substitution was responsible for the

differences in enzymatic properties, whereas the I350V substitution had no special importance. The location of R272Q appeared important for total charge

and catalytic properties, as well as NADH coenzyme interaction.

The gamma-1 allele, now known as ADH1C*1, was originally defined as a gamma subunit that has arg272 and ile350 (Hoog et al., 1986). In almost all cases,

these 2 SNPs are in linkage disequilibrium with one another. The gamma-2 allele, now known as ADH1C*2, has gln272 and val350. Homozygosity for the

ADH1C*1 allele has a 70% higher turnover rate than homozygosity for ADH1C*2 allele (Edenberg, 2007).

Chai et al. (2005) examined ADH1B, ADH1C, and ALDH2 polymorphisms in 72 alcoholic and 38 nonalcoholic healthy Korean men; 48 patients had type I

alcoholism, and 24 had type II alcoholism. The frequency of ADH1B*1 (103720.0001) and ADH1C*2 alleles was significantly higher in men with type II

alcoholism than in men with type I alcoholism and in healthy men. The frequency of the ALDH2*1 (100650.0001) allele was significantly higher in men with

alcohol dependence (103780) than in healthy men. Chai et al. (2005) suggested that the genetic characteristics of alcohol metabolism in type I alcoholism

fall between nonalcoholism and type II alcoholism.

Among 9,080 Caucasian Danish men and women using the Michigan Alcohol Screening Test, Tolstrup et al. (2008) found that men heterozygous or

homozygous for the slower metabolizing ADH1C*2 allele had a 40 to 70% higher risk for heavy or excessive alcohol intake compared to those homozygous

for the fast metabolizing ADH1C*1 allele. Similar results were found for women, but effect sizes were smaller and reached significance only for heavy drinking.

Alcohol use disorder is a diagnosis made when an individual has severe problems related to drinking alcohol. Alcohol use disorder can cause major health,

social, and economic problems, and can endanger affected individuals and others through behaviors prompted by impaired decision-making and lowered

inhibitions, such as aggression, unprotected sex, or driving while intoxicated.Alcohol use disorder is a broad diagnosis that encompasses several commonly

used terms describing problems with drinking. It includes alcoholism, also called alcohol addiction, which is a long-lasting (chronic) condition characterized

by a powerful, compulsive urge to drink alcohol and the inability to stop drinking after starting. In addition to alcoholism, alcohol use disorder includes

alcohol abuse, which involves problem drinking without addiction.Habitual excessive use of alcohol changes the chemistry of the brain and leads to

tolerance, which means that over time the amount of alcohol ingested needs to be increased to achieve the same effect. Long-term excessive use of alcohol

may also produce dependence, which means that when people stop drinking, they have physical and psychological symptoms of withdrawal, such as sleep

problems, irritability, jumpiness, shakiness, restlessness, headache, nausea, sweating, anxiety, and depression. In severe cases, agitation, fever, seizures, and

hallucinations can occur; this pattern of severe withdrawal symptoms is called delirium tremens.The heavy drinking that often occurs in alcohol use disorder,

and can also occur in short-term episodes called binge drinking, can lead to a life-threatening overdose known as alcohol poisoning. Alcohol poisoning

occurs when a large quantity of alcohol consumed over a short time causes problems with breathing, heart rate, body temperature, and the gag reflex.

Signs and symptoms can include vomiting, choking, confusion, slow or irregular breathing, pale or blue-tinged skin, seizures, a low body temperature, a

toxic buildup of substances called ketones in the blood (alcoholic ketoacidosis), and passing out (unconsciousness). Coma, brain damage, and death can

occur if alcohol poisoning is not treated immediately.Chronic heavy alcohol use can also cause long-term problems affecting many organs and systems of

the body. These health problems include irreversible liver disease (cirrhosis), inflammation of the pancreas (pancreatitis), brain dysfunction

(encephalopathy), nerve damage (neuropathy), high blood pressure (hypertension), stroke, weakening of the heart muscle (cardiomyopathy), irregular

heartbeats (arrhythmia), and immune system problems. Long-term overuse of alcohol also increases the risk of certain cancers, including cancers of the

mouth, throat, esophagus, liver, and breast. Alcohol use in pregnant women can cause birth defects and fetal alcohol syndrome, which can lead to lifelong

physical and behavioral problems in the affected child.
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rs1805015 - NM_000418.4(IL4R):c.1507T>C (p.Ser503Pro)

In an association study of individuals aged 6 to 22 years from 109 nuclear families, Kruse et al. (1999) found significantly reduced total IgE concentrations

(147050) in individuals with a ser503-to-pro (S503P) polymorphism in IL4R. Kruse et al. (1999) also found that S503P is in direct linkage disequilibrium with

another polymorphism, Q576R (147781.0001), with 76% of R576 carriers also carrying P503, and 95% of P503 carriers also carrying R576. The R576 allele

was also associated with significantly reduced IgE levels, and the most significant result occurred with carriers of both P503 and R576 (p = 0.0008). R576

and P503 were not associated with specific sensitization to common inhalant allergens. Functional studies suggested that the S503P and Q576R

polymorphisms independently reduce STAT6 (601512) binding and STAT6 phosphorylation, leading to reduced total IgE levels. In addition, the occurrence of

both polymorphisms together, but not alone, increases IRS (see 147545) phosphorylation, leading to an even greater reduction in total IgE levels. (Because

the common allele, S503, is associated with atopy susceptibility, the minor allele, P503, can be viewed as conferring atopy resistance.)

Howard et al. (2002) investigated 5 IL4RA single-nucleotide polymorphisms in a population of Dutch families ascertained through a proband with asthma

(600807). They observed significant associations of atopy and asthma-related phenotypes with several IL4RA polymorphisms, including the common allele

of S503P, which they referred to as SER478PRO (S478P), and total serum IgE levels. A significant gene-gene interaction between the common allele of

S503P in IL4RA and the rare allele of the -1112C-T promoter variant (147683.0001) in IL13, previously shown to be associated with bronchial

hyperresponsiveness, was detected. Individuals with the risk genotype for both genes were at almost 5 times greater risk for the development of asthma

compared to individuals with both nonrisk genotypes.

Franjkovic et al. (2005) found that transfection of a mouse T-cell line with human IL4R containing the S503P variant did not influence IL4-induced T-cell

proliferation compared with wildtype IL4R. Analysis of 6 common IL4R coding SNPs, including Q576R and S503P, and common haplotypes in 300 blood

donors failed to show a significant association with elevated serum IgE level. Moreover, analysis of the 3 most informative coding SNPs and related 2- and 3-

point haplotypes in a second group of 689 blood donors failed to detect a significant association with elevated serum IgE. Franjkovic et al. (2005)

concluded that common coding SNPs in IL4R are unlikely to contribute significantly to elevated IgE levels.

 PMID: 10233717

 PMID: 11709756

 PMID: 15712015

rs1800872 - NM_153758.3(IL19):c.-35+1984T>G

Shin et al. (2000) reported an increased susceptibility to HIV-1 infection (609423) and more rapid progression to AIDS in patients with a C-to-A

polymorphism at position -592 of the IL10 promoter. The -592A allele reduces IL10 transcription by a factor of 2 to 4. The authors found that -592A allele-

specific synthetic oligonucleotides did not bind certain ETS family transcription factors, which recognize the wildtype IL10 allele sequence. Heterozygosity

and homozygosity with respect to the -592A allele was associated with accelerated AIDS progression, probably owing to downregulation of the inhibitory

IL10 cytokine.

In 993 transplant recipients, Lin et al. (2003) found that the IL10 -592A/A genotype, as compared with the C/C genotype, was associated with a decreased

risk of acute graft-versus-host disease (GVHD; 614395) and death in remission. A haplotype analysis showed that the -592A allele was a specific marker for

a promoter haplotype, T-C-A-T-A, defined by 5 polymorphisms at positions -3575, -2763, -1082, -819, and -592, respectively. Among recipients of

hematopoietic cells from an HLA-identical sib, the -592A allele was shown to be a marker of a favorable outcome after transplantation. Cooke and Ferrara

(2003) commented on the usefulness of information on IL10 genotype in clinical practice.
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 PMID: 14657422

 PMID: 14657427
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List of Conditions:

Preeclampsia/eclampsia 4

Acute myeloid leukemia with maturation

Pseudoxanthoma elasticum

Congenital heart disease

Glutaric aciduria

Diabetes mellitus

Mitochondrial complex II deficiency

DUFFY BLOOD GROUP SYSTEM

Cancer progression and tumor cell motility

Acquired immunodeficiency syndrome

Estrogen resistance

Inflammatory bowel disease 1

Encephalopathy

Legius syndrome
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Methods

Extraction

Before sequencing, DNA extraction and library preparation processes were carried-out by automated liquid handling robots. Sequencing was completed

using the NovaSeq 6000 instrument (Illumina).

The Nextera DNA Flex (Illumina) library was used during sequencing.

Analysis

Primary and secondary analysis was performed on the Illumina DRAGEN platform. Our secondary analysis extends the GATK 'best practices' pipeline. This

includes Variant Quality Score Recalibration

It is important to note that applying a filter will not remove any data from the VCF file; it will just annotate the “FILTER” column. Variants with the “PASS”

annotation are considered high quality and may, therefore, be used for advanced downstream analysis.

Sequence data is primarily aligned to the GATK GRCh37 reference genome and mitochondria is aligned to the Revised Cambridge Reference Sequence

(NC_012920.1). Additional references may have been requested though tertiary analysis is not conducted on variant calls using references other than

GRCh37.

Limitations

Test results are not interpretations. All variants reported in the genes included in the panel are reported.

Rare polymorphisms may lead to false-negative or false-positive results.

Due to limited read length and other contributing technical limitations, repeat expansions (e.g. in the Huntington gene, the SCA-genes, the myotonic

dystrophy repeat region, and other similar regions) cannot be assessed with the applied method

Disclaimer

Any preparation and processing of a sample from saliva collection kit to Dante Labs by a customer is assumed to belong to the email used by the customer

at the moment of kit registration on the Dante Labs Genome Manager platform before the shipment of the specimen to the laboratory.

The analysis and reporting conducted by Dante Labs are based on information from one or more published third-party scientific and medical studies.

Because of scientific and medical information changes over time, your risk assessment for one or more of the conditions contained within this report may

also change over time. For example, opinions differ on the importance and relative weights given to genetic factors. Also, epidemiological data isn't available

for some conditions, and this report may not be able to provide definitive information about the severity of a particular condition. We recommend asking

your healthcare provider to correctly interpret them. Therefore, this report may not be 100% accurate (e.g., new research could mean different results) and

may not predict actual results or outcomes.

This test has not been cleared or approved by the U.S. Food and Drug Administration (FDA). The US Food and Drug Administration (FDA) has determined

that clearance or approval of this method is not necessary and thus neither have been obtained.

Contact

Please contact contact@dantelabs.com for more information on the contents of this report, our analysis methodology, and the limitations of this process.

https://software.broadinstitute.org/gatk/documentation/article.php?id=39
https://www.ncbi.nlm.nih.gov/assembly/GCF_000001405.25
https://www.ncbi.nlm.nih.gov/nuccore/NC_012920.1
mailto:contact@dantelabs.com

