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Disclaimer: This report is offered by Nutrahacker, LLC. It is not intended to diagnose, treat, or prevent any disease. It is for
informative and educational purposes only. Please follow the advice of your healthcare provider.

This is a genetic report that identifies single nucleotide polymorphisms (SNP) that have been identified as being critically important.

SNPs starred with an asterisk (*) have been calculated using impute software.

Imputed alleles are phased, meaning it can be discerned which gene copy caries a particular allele. Phasing separates maternally and paternally inherited
copies of alleles so that haplotypes can be determined.

Conventionally, major/minor allele is selected as the predominant allele versus less common allele in a particular population, and this can vary depending
on the population assessed.

In this report, the majority of "expected" alleles come from the major allele and variant is minor allele, however in certain circumstances it was found that
the minor allele provides a benefit and is selected as expected or "beneficial" allele. We refer to these as "expected" and "variant" allele.

This report is provided for informational purposes, speak with your doctor if you would like further understanding or guidance. 
 

Total number of expected homozygous mutations: 41
Total number of variant homozygous mutations: 2
Total number of heterozygous mutations: 3
Total number of SNPs imputed: 40

Gender of customer: Male

SAMPLE



RSID Condition Gene Phenotype Your Genotype

rs13078881* Biotinidase deficiency BTD BIOTINIDASE DEFICIENCY GG: 2/2

BTD, ALA171THR AND ASP444HIS. In an asymptomatic man with biotinidase deficiency (253260) who was diagnosed because his affected child was identified by newborn screening, Wolf et al. (1997)

identified a homozygous allelic double missense mutation in the BTD gene: a 511G-A transition, resulting in an ala171-to-thr (A171T) substitution, which had been described by Cole et al. (1994), and a

1330G-C transversion, resulting in an asp444-to-his (D444H) substitution, which had been described by Norrgard et al. (1996). The daughter had the same genotype; the parents of the father and his wife

were heterozygous for this doubly mutant allele. Swango et al. (1998) found that 18 of 19 randomly selected individuals with partial biotinidase deficiency (10 to 30% activity) were heterozygous for the

D444H mutation. Previous studies had indicated that the D444H mutation results in 48% of normal enzyme activity for that allele and occurs with an estimated frequency of 0.039 in the general population.

Swango et al. (1998) compared the D444H mutation to the Duarte variant of galactosemia (230400.0005). The D444H mutation in 1 allele in combination with a mutation for profound deficiency in the other

allele is a common cause of partial biotinidase deficiency. Norrgard et al. (1999) found the double mutation (A171T/D444H) to be the second most common allele identified by newborn screening, appearing

in 17.3% of alleles. They observed a second double mutation (F403V/D444H); see 609019.0009. It was unknown whether A171T or F403V must act in concert with D444H to produce profound

biotinyl-hydrolase and -transferase deficiencies. Either the A171T or the F403V mutation alone could produce a nonfunctional enzyme, although neither had been observed alone. Although A171T/D444H

was very frequent in newborn screening alleles, it was found in none of the patients whose disorder had been detected on the basis of symptoms. In a preconception carrier screen for 448 severe recessive

childhood diseases involving 437 target genes, Bell et al. (2011) found that the D444H mutation in BTD is a polymorphism carried by asymptomatic individuals. 

https://www.ncbi.nlm.nih.gov/books/NBK1322/

Norrgard, K. J., Swango, K. L., Wolf, B. Mutation (D444H) in the biotinidase gene causes approximately 50% loss of enzyme activity and is common in the general population. (Abstract) Am. J. Hum. Genet.

59 (suppl.): A275 only, 1996.

https://pubmed.ncbi.nlm.nih.gov/7509806/

https://pubmed.ncbi.nlm.nih.gov/9375914/

https://pubmed.ncbi.nlm.nih.gov/9654207/

https://pubmed.ncbi.nlm.nih.gov/21228398/

RSID Condition Gene Phenotype Your Genotype

rs1800255* Ehlers-Danlos syndrome, vascular type COL3A1 COLLAGEN TYPE III POLYMORPHISM GG: 2/2

COL3A1, ALA531THR. Zafarullah et al. (1990) demonstrated a change from GCT (ala) to ACT (thr) in the codon for amino acid 531 of the triple helix. On the basis of a study of 122 chromosomes, the

frequency of the alanine allele was 0.68.

https://www.ncbi.nlm.nih.gov/books/NBK1494/

https://pubmed.ncbi.nlm.nih.gov/2235526/

SAMPLE



RSID Condition Gene Phenotype Your Genotype

rs1801166* Familial adenomatous polyposis APC FAMILIAL ADENOMATOUS POLYPOSIS 1,

ATTENUATED

GG: 2/2

APC, GLU1317GLN. In 4 patients with multiple colorectal adenomas and/or carcinomas (see 175100), Frayling et al. (1998) identified a 3949G-C transversion in exon 15 of the APC gene, resulting in a

glu1317-to-gln (E1317Q) substitution. One of these individuals had an unusually large number of metaplastic polyps of the colorectum. Although 2 patients had a remote family history of colorectal cancer

and 1 had a family history of gastric cancer, none had a family history of colonic adenomas or classic FAP. Lamlum et al. (2000) identified the E1317Q variant in 7 of 164 unrelated patients with multiple

(3-100) colorectal adenomas. Among the entire group, germline APC variants accounted for approximately 10% of patients with multiple adenomas. The authors recommended screening multiple adenoma

patients for a restricted number of germline APC variants, including E1317Q.

https://www.ncbi.nlm.nih.gov/books/NBK1345/

https://pubmed.ncbi.nlm.nih.gov/9724771/

https://pubmed.ncbi.nlm.nih.gov/11001924/

RSID Condition Gene Phenotype Your Genotype

rs2229992* Familial adenomatous polyposis APC FAMILIAL ADENOMATOUS POLYPOSIS 1 CC: 2/2

APC, TYR486TER. In affected members of a family with FAP1 (175100), Eccles et al. (1997) identified a C-to-T transition in exon 11 of the APC gene, resulting in a tyr486-to-ter (Y486X) substitution. The

proband was diagnosed with FAP at age 15 years and had a colectomy the same year. Three other affected family members had colectomies at ages 9 and 15 years.

https://www.ncbi.nlm.nih.gov/books/NBK1345/

https://pubmed.ncbi.nlm.nih.gov/9487968/

RSID Condition Gene Phenotype Your Genotype

rs11591147* Familial hypercholesterolemia PCSK9 LOW DENSITY LIPOPROTEIN CHOLESTEROL

LEVEL QUANTITATIVE TRAIT LOCUS 1

GG: 2/2

PCSK9, ARG46LEU. Cohen et al. (2006) found that the arg46-to-leu (R46L) substitution (rs11591147) in white subjects in a longitudinal study was associated with significant reduction in plasma levels of

total cholesterol (9%) and LDL cholesterol (15%) (see 603776). Cohen et al. (2006) found that persons who were heterozygous or homozygous for PCSK9(46L) had a 47% reduction in the rate of coronary

events (6.3% vs 11.8%). Kathiresan (2008) reported a significant association between the R46L variant and decreased risk of early-onset myocardial infarction in a study of 1,454 patients from 5 different

study sites (metaanalysis odds ratio of 0.40; p = 2.0 x 10(-5)). The R46L allele frequency in 1,617 controls was 2.4%.

https://www.ncbi.nlm.nih.gov/books/NBK174884/

https://pubmed.ncbi.nlm.nih.gov/16554528/

https://pubmed.ncbi.nlm.nih.gov/18499582/

SAMPLE



RSID Condition Gene Phenotype Your Genotype

rs28362286* Familial hypercholesterolemia PCSK9 LOW DENSITY LIPOPROTEIN CHOLESTEROL

LEVEL QUANTITATIVE TRAIT LOCUS 1

CC: 2/2

PCSK9, CYS679TER. In 4 of 64 African American subjects with low plasma levels of LDL cholesterol (LDLCQ1; see 603776), Cohen et al. (2005) found a 2037C-A transversion in the PCSK9 gene that was

predicted to truncate the protein by 14 amino acids (cys679 to ter; C679X). Among 549 Nigerians from a Yoruba-speaking rural community, they found a frequency of the 2037A allele of 1.4%, which was

similar to the frequencies observed in 2 African American populations. This is one of the sequence variations found by Cohen et al. (2006) to be associated with protection against coronary heart disease in

black participants in a longitudinal study.

https://www.ncbi.nlm.nih.gov/books/NBK174884/

https://pubmed.ncbi.nlm.nih.gov/15654334/

RSID Condition Gene Phenotype Your Genotype

rs67608943* Familial hypercholesterolemia PCSK9 LOW DENSITY LIPOPROTEIN CHOLESTEROL

LEVEL QUANTITATIVE TRAIT LOCUS 1

CC: 2/2

PCSK9, TYR142TER. In 3 of 64 African American subjects with low plasma levels of low density lipoprotein cholesterol (LDLCQ1; see 603776), Cohen et al. (2005) identified a 426C-G transversion in exon 3

of the PCSK9 gene, resulting in a tyr142-to-ter mutation (Y142X). This mutation was predicted to delete the last four-fifths of the protein. The authors hypothesized that the Y142X mutation would induce

nonsense-mediated mRNA decay. This is one of the sequence variations found by Cohen et al. (2006) to be associated with protection against coronary heart disease in black participants in a longitudinal

study.

https://www.ncbi.nlm.nih.gov/books/NBK174884/

https://pubmed.ncbi.nlm.nih.gov/15654334/SAMPLE



RSID Condition Gene Phenotype Your Genotype

rs4986852* Hereditary breast and ovarian cancer BRCA1 RECLASSIFIED - VARIANT OF UNKNOWN

SIGNIFICANCE

CC: 2/2

BRCA1, SER1040ASN. This variant, formerly titled BREAST-OVARIAN CANCER, FAMILIAL, SUSCEPTIBILITY TO, 1, has been reclassified based on the findings of Millot et al. (2012).  Friedman et al.

(1994) studied 63 breast cancer patients and 10 ovarian cancer patients in 10 families with cancer linked to chromosome 17q21 (604370). They identified a G-to-A transition at nucleotide 3238 in exon 11 of

the BRCA1 gene, changing serine to asparagine at position 1040 (S1040N).  Functional assays used to assess the impact of the S1040N variant indicated that S1040N is a class 1 variant (not pathogenic or

of no clinical significance), according to the International Agency for Research on Cancer (IARC) class system (Millot et al., 2012). 

https://www.ncbi.nlm.nih.gov/books/NBK1247/

https://pubmed.ncbi.nlm.nih.gov/22753008/

https://pubmed.ncbi.nlm.nih.gov/7894493/

RSID Condition Gene Phenotype Your Genotype

rs144848* Hereditary breast and ovarian cancer BRCA2 RECLASSIFIED - VARIANT OF UNKNOWN

SIGNIFICANCE

AA: 2/2

BRCA2, ASN372HIS. This variant, formerly titled BREAST-OVARIAN CANCER, FAMILIAL, SUSCEPTIBILITY TO, 2, has been reclassified based on the findings of Guidugli et al. (2014). Healey et al. (2000)

described a polymorphism of the BRCA2 gene, asn372 to his (N372H), located in exon 10 and associated not only with an increased risk of breast cancer (BROVCA2; 612555) but also with an effect on

prenatal viability with increased fitness of males and decreased fitness of females. The rarer allele (372H) had a frequency of 0.221 in Finnish, 0.285 in German, and a frequency intermediate between these

2 in British populations. HH homozygotes were found to have a 1.31-fold (95% confidence interval, 1.07-1.61) greater risk than the NN group. Moreover, in normal female controls of all ages there was a

significant deficiency of homozygotes compared with that expected from Hardy-Weinberg equilibrium, whereas in males there was an excess of homozygotes: the HH group had an estimated fitness of 0.82

in females and 1.38 in males. The authors suggested that the differences in genotype may be due to selection, and concluded that this variant of BRCA2 may also affect fetal survival in a sex-dependent

manner. Using a mathematical model to analyze the BRCA2 N372H polymorphism data reported by Healey et al. (2000) as well as data from 8 other populations, Teare et al. (2004) found significant

evidence consistent with a heterozygote advantage in females, but no evidence of genotype-specific selection in males. Functional assays used to assess the impact of the N372H variant indicated that

N372H is a class 1 variant (not pathogenic or of no clinical significance), according to the International Agency for Research on Cancer (IARC) class system (Guidugli et al., 2014).

https://www.ncbi.nlm.nih.gov/books/NBK1247/

https://pubmed.ncbi.nlm.nih.gov/24323938/

https://pubmed.ncbi.nlm.nih.gov/11062481/

https://pubmed.ncbi.nlm.nih.gov/15235023/

SAMPLE



RSID Condition Gene Phenotype Your Genotype

rs80359065* Hereditary breast and ovarian cancer BRCA2 FANCONI ANEMIA, COMPLEMENTATION GROUP

D1

GG: 2/2

BRCA2, 8415G-T. In the Fanconi anemia (FANCD1; 605724) cell line AP37P, Howlett et al. (2002) identified a G-to-T transversion at nucleotide 8415 in exon 18 of the BRCA2 gene. This mutation was in

compound heterozygosity with a C-to-A transversion at nucleotide 8732 in exon 20 (600185.0023). 

https://www.ncbi.nlm.nih.gov/books/NBK1247/

https://pubmed.ncbi.nlm.nih.gov/12065746/

RSID Condition Gene Phenotype Your Genotype

rs1799945* Hereditary hemochromatosis HFE HEMOCHROMATOSIS, TYPE 1 CC: 2/2

https://www.omim.org/entry/613609?search=rs1799945&highlight=rs1799945

https://www.ncbi.nlm.nih.gov/books/NBK1440/

https://pubmed.ncbi.nlm.nih.gov/9371823/

RSID Condition Gene Phenotype Your Genotype

rs1800562* Hereditary hemochromatosis HFE HEMOCHROMATOSIS, TYPE 1 GG: 2/2

https://www.omim.org/entry/613609?search=rs1800562&highlight=rs1800562

https://www.ncbi.nlm.nih.gov/books/NBK1440/

https://hal.archives-ouvertes.fr/hal-00613915/documentSAMPLE



RSID Condition Gene Phenotype Your Genotype

rs1800730* Hereditary hemochromatosis HFE HEMOCHROMATOSIS, TYPE 1 AA: 2/2

HFE, SER65CYS. Mura et al. (1999) reported on the analysis of the cys282-to-tyr (C282Y; 613609.0001), his63-to-asp (H63D; 613609.0002), and ser65-to-cys (S65C) mutations of the HFE gene in a series

of 711 probands with hereditary hemochromatosis (235200) and 410 controls. The results confirmed that the C282Y substitution is the main mutation involved in HH, accounting for 85% of carrier

chromosomes, whereas the H63D substitution represented 39% of the HH chromosomes that did not carry the C282Y mutation. In addition, the screening showed that the S65C substitution, which results

from a 193A-T transversion, was significantly enriched in probands with at least 1 chromosome without an assigned mutation. This substitution accounted for 7.8% of HH chromosomes that were neither

C282Y nor H63D. This enrichment of S65C among HH chromosomes suggested that the S65C substitution is associated with a mild form of hemochromatosis. Barton et al. (1999) identified the S65C

mutation in 2 patients. One was also heterozygous for C282Y, i.e., was a compound heterozygote, and had porphyria cutanea tarda (see 176100). The other patient had hereditary stomatocytosis (185000).

Iron overload due to the HFE mutations probably precipitated or exacerbated the porphyria cutanea tarda in the first patient. In the second patient, iron overload from the hereditary stomatocytosis

undoubtedly exacerbated the iron overload due to the HFE mutation. 

https://www.ncbi.nlm.nih.gov/books/NBK1440/

https://pubmed.ncbi.nlm.nih.gov/10194428/

https://pubmed.ncbi.nlm.nih.gov/11336458/SAMPLE



RSID Condition Gene Phenotype Your Genotype

rs1800758* Hereditary hemochromatosis HFE HFE INTRONIC POLYMORPHISM GG: 2/2

HFE, 5569G-A. In a population screening study of 5,211 voluntary blood donors, Jeffrey et al. (1999) identified 31 putative 5474A (613609.0001) homozygotes. When they validated the assay by genomic

DNA sequence analysis, only 16 individuals were confirmed to be 5474A homozygotes and the remaining 15 were heterozygous for this mutation. Each of the 5474A heterozygotes was also heterozygous for

a previously unrecognized 5569G-A single nucleotide polymorphism located in the binding region of the antisense primer. Jeffrey et al. (1999) developed a new antisense primer that excluded the site of this

newly found polymorphism and confirmed the 15 putative homozygotes to be 5474A heterozygotes using restriction endonuclease digestion. Hill and Robertson's maximum likelihood estimate of linkage

disequilibrium D (Hill and Robertson, 1968) was 0.71 (P less than 0.005), confirming the presence of moderate to strong linkage disequilibrium between the 2 variant sites. It was considered unlikely that the

5569A polymorphism has functional significance, because it is within intron 4 and does not disrupt a splice site consensus sequence. Moreover, all 5474A/5569A compound heterozygotes had a transferrin

saturation in the normal range. In their population survey, Jeffrey et al. (1999) found that 21% of 113 normal patients, corresponding to an allele frequency of 0.106, had the polymorphism. In their sample, the

prevalence of hemochromatosis was reduced from 1 in 168 to 1 in 327 by the use of new primers. These results had major public health implications regarding the use of population screening for

hemochromatosis. Individuals previously considered to be nonexpressing 5474A homozygotes on the basis of PCR-based restriction endonuclease digestion assay using the original Feder et al. (1996)

primers require confirmatory testing.The European Haemochromatosis Consortium (1999), representing 11 laboratories, retyped 944 samples for the C282Y mutation (613609.0001) by a primer external to

the 5569G-A polymorphism or by sequencing. Five hundred seventy-five previously diagnosed C282Y homozygotes were confirmed using the new primer, as well as 192 C282Y wildtype homozygotes,

including 10 carrying the polymorphism in homozygosity, and 177 heterozygotes. Of the heterozygotes, 28 were C282Y/5569G-A compound heterozygotes which had been reported correctly using the

original Feder reverse primer. The European Haemochromatosis Consortium (1999) did not observe nonamplification of the polymorphic allele, demonstrating that the validity of their previous publications

was not compromised by findings reported by Jeffrey et al. (1999). Noll et al. (1999) confirmed the observations of the European Haemochromatosis Consortium (1999). Gomez et al. (1999) reevaluated 221

putative C282Y homozygotes; 219 were confirmed and 2 were found to be 5569A/282Y compound heterozygotes without clinical evidence of iron overload. There was a significantly higher prevalence of the

5569A allele in a group of healthy controls (33 of 314, or 10.5%) than in the putative HFE C282Y homozygous group (2 of 442, or 0.45%), suggesting that the polymorphism is very common, but is not found

on the same founder chromosome as the C282Y mutation.

https://www.ncbi.nlm.nih.gov/books/NBK1440/

https://pubmed.ncbi.nlm.nih.gov/10431233/

https://pubmed.ncbi.nlm.nih.gov/24442307/

https://pubmed.ncbi.nlm.nih.gov/8696333/

https://pubmed.ncbi.nlm.nih.gov/10545942/

https://pubmed.ncbi.nlm.nih.gov/10545943/

https://pubmed.ncbi.nlm.nih.gov/10545944/

SAMPLE



RSID Condition Gene Phenotype Your Genotype

rs111710113* Hereditary hemorrhagic telangiectasia ACVRL1 TELANGIECTASIA, HEREDITARY HEMORRHAGIC,

TYPE 2

CC: 2/2

ACVRL1, IVS9AS, C-G, -216. In a 4-generation family (family 1) with hereditary hemorrhagic telangiectasia-2 (HHT2; 600376), Wooderchak-Donahue et al. (2018) identified a novel heterozygous deep

intronic variant (c.1378-216C-G) in the ACVRL1 gene. The mutation, which was identified by whole-genome sequencing and confirmed by Sanger sequencing, was predicted by splice site prediction

programs to create a new splice acceptor site and alter splicing. RNA studies confirmed partial retention of intron 9 in the aberrantly spliced product. 

https://www.ncbi.nlm.nih.gov/books/NBK1351/

https://pubmed.ncbi.nlm.nih.gov/30244195/

RSID Condition Gene Phenotype Your Genotype

rs113652589* Hereditary paraganglioma-pheochromocytoma syndrome SDHAF2 VARIANT OF UNKNOWN SIGNIFICANCE CC: 2/2

SDHAF2, 12C-T. This variant is classified as a variant of unknown significance because its contribution to pheochromocytoma (171300) has not been confirmed. In 2 unrelated adults with isolated adrenal

pheochromocytoma and no family history of a cancer susceptibility syndrome, Casey et al. (2014) identified a heterozygous c.12C-T transition in the 3-prime untranslated region of the SDHAF2 gene.

Functional studies of the variant were not performed. The patients were part of a larger retrospective study of 31 individuals with pheochromocytomas or paragangliomas who underwent sequencing of

several candidate susceptibility genes.

https://www.ncbi.nlm.nih.gov/books/NBK1548/

https://pubmed.ncbi.nlm.nih.gov/24712571/SAMPLE



RSID Condition Gene Phenotype Your Genotype

rs1042522 Li-Fraumeni syndrome TP53 CODON 72 POLYMORPHISM CC: 2/2

TP53, PRO72ARG. Ara et al. (1990) reported that the pro72-to-arg (P72R) change in p53 is caused by polymorphism rather than mutation. Olschwang et al. (1991) assessed the frequency of the

pro72-to-arg (P72R) polymorphism and, from its frequency in colon cancer patients and control subjects, concluded that there was no strong association with colon cancer. In both the cancer group and the

control group, the frequencies of the pro72 and arg72 alleles were about 31 and 69%, respectively. The E6 oncoprotein derived from tumor-associated human papillomaviruses (HPVs) binds to and induces

degradation of p53. Moreover, allelic analysis of patients with HPV-associated tumors revealed a striking overrepresentation of homozygous arg72 p53 compared with the normal population, indicating that

individuals homozygous for arg72 are about 7 times more susceptible to HPV-associated tumorigenesis than heterozygotes. Laryngeal papillomatosis is caused by human papillomavirus and is associated

with malignant transformation in 3 to 7% of cases. In 92 Caucasian MLH1 (120436) or MSH2 (609309) mutation carriers, including 47 with colorectal cancer, Jones et al. (2004) analyzed the p53 codon 72

genotype and found that arg/pro heterozygotes were 1.94 times more likely to get colorectal cancer during any age interval and developed it 13 years earlier than arg/arg homozygotes. Kruger et al. (2005)

studied the p53 genotype of 167 unrelated patients with hereditary nonpolyposis colon cancer (HNPCC; see 120435) with germline mutations in either MSH2 or MLH1 and found that the median age of onset

was 41 years for arg/arg, 36 years for arg/pro, and 32 years for pro/pro individuals (p less than 0.0001). The mean age of tumor onset in p53 codon 72 polymorphism arg allele carriers (21.8 years) was

different from that of pro/pro patients (34.4 years, p less than 0.05). IASPP (607463) is among the most evolutionarily conserved inhibitors of p53, whereas ASPP1 (606455) and ASPP2 (602143) are

activators of p53. In a study of 9,219 Danish individuals, they found that overall 12-year survival was increased in p53 arg/pro heterozygotes by 3% (P of 0.003) and in pro/pro homozygotes by 6% (P of

0.002) compared with arg/arg homozygotes, corresponding to an increase in median survival of 3 years for pro/pro versus arg/arg homozygotes. Pro/pro homozygotes also showed increased survival after

development of cancer, or even after development of other life-threatening diseases, compared with arg/arg homozygotes. The arg72-to-pro change was not associated with decreased risk of cancer. The

pro/pro genotype was present in 20.6% of patients with onset before age 45 years, compared to in 6.5% of those with onset after age 45 years (p = 0.002) and 5.9% among 238 controls (p = 0.001).

https://www.ncbi.nlm.nih.gov/books/NBK1311/

https://pubmed.ncbi.nlm.nih.gov/9607760/

https://pubmed.ncbi.nlm.nih.gov/9891044/

https://pubmed.ncbi.nlm.nih.gov/10802655/

https://pubmed.ncbi.nlm.nih.gov/11403041/

https://pubmed.ncbi.nlm.nih.gov/12567188/

https://pubmed.ncbi.nlm.nih.gov/15355915/

https://pubmed.ncbi.nlm.nih.gov/16199549/

https://pubmed.ncbi.nlm.nih.gov/16258005/

https://pubmed.ncbi.nlm.nih.gov/16964264/

https://pubmed.ncbi.nlm.nih.gov/17535973/

https://pubmed.ncbi.nlm.nih.gov/19171829/

https://pubmed.ncbi.nlm.nih.gov/19521721/

https://pubmed.ncbi.nlm.nih.gov/1975675/

https://pubmed.ncbi.nlm.nih.gov/1999338/

SAMPLE



RSID Condition Gene Phenotype Your Genotype

rs78378222* Li-Fraumeni syndrome TP53 BASAL CELL CARCINOMA, SUSCEPTIBILITY TO, 7 TT: 2/2

TP53, A-C, 3-PRIME UTR. In the discovery phase of a genomewide association study of 16 million SNPs identified through whole-genome sequencing of 457 Icelanders, Stacey et al. (2011) identified

association of a single-nucleotide polymorphism (SNP) in the TP53 gene, rs78378222C, with susceptibility to basal cell carcinoma (BCC7; 614740). Stacey et al. (2011) then confirmed this association in

non-Icelandic samples (OR = 1.75, p = 0.0060; overall OR = 2.16, p = 2.2 x 10(-20)). The SNP rs78378222 is in the 3-prime untranslated region of TP53 and changes the AATAAA polyadenylation signal to

AATACA. Studies of RNA from rs78378222A/C heterozygotes and A/A homozygotes suggested that the rs78378222C variant impairs proper termination and polyadenylation of the TP53 transcript.

https://www.ncbi.nlm.nih.gov/books/NBK1311/

https://pubmed.ncbi.nlm.nih.gov/21946351/

RSID Condition Gene Phenotype Your Genotype

rs4987188* Lynch syndrome MSH2 MSH2 POLYMORPHISM GG: 2/2

MSH2, GLY322ASP. Liu et al. (1998) concluded that gly322 to asp is a common polymorphism of the MSH2 gene and not a disease-causing mutation. They found this exon 6 mutation in 9 of 170 colorectal

cancer (see 114500) patients (5.3%) from high-risk families, and in 6 of those families this alteration was shown not to segregate with disease. They also found this alteration in 12 of 192 normal controls

(6.3%) and in none of 104 sporadic colorectal cancer cases. 

https://www.ncbi.nlm.nih.gov/books/NBK1211/

https://pubmed.ncbi.nlm.nih.gov/10023327/

RSID Condition Gene Phenotype Your Genotype

rs2020912* Lynch syndrome MSH6 RECLASSIFIED - VARIANT OF UNKNOWN

SIGNIFICANCE

TT: 2/2

MSH6, VAL878ALA. This variant, formerly designated COLORECTAL CANCER, HEREDITARY NONPOLYPOSIS, TYPE 5, DIGENIC, has been reclassified based on a review of ClinVar on December 7,

2016 by Hamosh (2016). In a patient with hereditary nonpolyposis colorectal cancer (see HNPCC5, 614350) who had a mutation in the MLH3 gene (E1451K; 604395.0005), Wu et al. (2001) also found a

heterozygous val878-to-ala (V878A) mutation in the MSH6 gene.

https://www.ncbi.nlm.nih.gov/books/NBK1211/

Hamosh, A. Personal Communication. Baltimore, Md. December 7, 2016.

https://pubmed.ncbi.nlm.nih.gov/11586295/

SAMPLE



RSID Condition Gene Phenotype Your Genotype

rs1325310* Malignant hyperthermia susceptibility CACNA1S THYROTOXIC PERIODIC PARALYSIS,

SUSCEPTIBILITY TO, 1

TC: 1/2

CACNA1S, IVS2, G-A.In a study of the genetic associations of thyrotoxic periodic paralysis involving southern Chinese men, Kung et al. (2004) sequenced the CACNA1S gene, including the 5-prime

promoter region, and identified 3 SNPS that showed significant differences between patients with thyrotoxic periodic paralysis (TTPP1; 188580) compared with controls with Graves disease (275000) or

normal controls. One of these was a G/A polymorphism at nucleotide 57 of intron 2 (rs1325310). The variant AA genotype was found in 57.3% of patients with thyrotoxic periodic paralysis, 73.3% of Graves

disease controls, and in 46.7% of normal controls. The t test analysis showed a difference in distribution between patients with thyrotoxic periodic paralysis and Graves disease controls, but no difference

between patients with thyrotoxic periodic paralysis and normal controls.

https://www.ncbi.nlm.nih.gov/books/NBK1146/

https://pubmed.ncbi.nlm.nih.gov/15001631/

RSID Condition Gene Phenotype Your Genotype

rs2281845 Malignant hyperthermia susceptibility CACNA1S THYROTOXIC PERIODIC PARALYSIS,

SUSCEPTIBILITY TO, 1

TT: 2/2

CACNA1S, -476G-A. In a study of the genetic associations of thyrotoxic periodic paralysis involving southern Chinese men, Kung et al. (2004) sequenced the CACNA1S gene, including the 5-prime promoter

region, and identified 3 SNPS that showed significant differences between patients with thyrotoxic periodic paralysis (TTPP1; 188580) compared with controls with Graves disease (275000) or normal

controls. One of these was a G/A polymorphism at nucleotide -476 of the 5-prime flanking region (rs2281845). The variant genotype AA was more commonly found in patients with thyrotoxic periodic

paralysis (80.0%) than in the normal controls (57.8%) or controls with Graves disease (58.9%). The t test analysis showed significant difference between patients with thyrotoxic periodic paralysis and Graves

disease controls versus normal controls, but not between thyrotoxic periodic paralysis patients and Graves disease controls.

https://www.ncbi.nlm.nih.gov/books/NBK1146/

https://pubmed.ncbi.nlm.nih.gov/15001631/SAMPLE



RSID Condition Gene Phenotype Your Genotype

rs3831308* Malignant hyperthermia susceptibility CACNA1S THYROTOXIC PERIODIC PARALYSIS,

SUSCEPTIBILITY TO, 1

TT: 2/2

CACNA1S, IVS26, A-G. In a study of the genetic associations of thyrotoxic periodic paralysis involving southern Chinese men, Kung et al. (2004) sequenced the CACNA1S gene, including the 5-prime

promoter region, and identified 3 SNPS that showed significant differences between patients with thyrotoxic periodic paralysis (TTPP1; 188580) compared with controls with Graves disease (275000) or

normal controls. One of these was an A/G polymorphism at nucleotide 67 of intron 26 (rs3831308). The genotype GG was seen more commonly in thyrotoxic periodic paralysis patients (41.1%) than in

Graves disease controls (15.6%) or normal controls (34.7%). The t test analysis showed significant difference in the distribution between patients with thyrotoxic periodic paralysis and Graves disease

controls and between patients with thyrotoxic periodic paralysis and normal controls.

https://www.ncbi.nlm.nih.gov/books/NBK1146/

https://pubmed.ncbi.nlm.nih.gov/15001631/

RSID Condition Gene Phenotype Your Genotype

rs147012990* Malignant hyperthermia susceptibility RYR1 MINICORE MYOPATHY WITH EXTERNAL

OPHTHALMOPLEGIA

TT: 2/2

RYR1, 2-BP DEL, 5726AG AND MET3081THR. In 2 South African patients with a severe form of autosomal recessive myopathy and ophthalmoplegia (255320), Wilmshurst et al. (2010) identified compound

heterozygosity for 2 alleles containing complex mutations in the RYR1 gene: 1 allele carried a 2-bp deletion (5726delAG) in exon 35 and a 9242T-C transition in exon 63, resulting in a met3081-to-thr

(M3081T) substitution, and the other allele carried a splice site mutation and a V4842M substitution (180901.0036). Haplotype analysis indicated a founder effect in the South African population. The

phenotype was characterized by onset at birth, neonatal hypotonia and weakness, delayed motor development, external ophthalmoplegia, and bulbar involvement. Histopathologic findings included central

nuclei, multiple internalized nuclei, type 1 fiber predominance and hypotrophy, relative type 2 hypertrophy, and oxidative abnormalities in electron microscopic analysis, although frank cores were not typically

seen.

https://www.ncbi.nlm.nih.gov/books/NBK1146/

https://pubmed.ncbi.nlm.nih.gov/20839240/SAMPLE



RSID Condition Gene Phenotype Your Genotype

rs148772854* Malignant hyperthermia susceptibility RYR1 MINICORE MYOPATHY WITH EXTERNAL

OPHTHALMOPLEGIA

CC: 2/2

RYR1, 2-BP DEL, 8342TA AND HIS3981TYR. In 3 South African patients with a severe form of autosomal recessive myopathy and ophthalmoplegia (255320), Wilmshurst et al. (2010) identified compound

heterozygosity for 2 alleles containing complex mutations in the RYR1 gene: 1 allele carried a 2-bp deletion in exon 53 (8342delTA) and a 11941C-T transition in exon 87, resulting in a his3981-to-tyr

(H3981Y) substitution, and the other allele carried a splice site mutation and a V4842M substitution (180901.0036). Haplotype analysis indicated a founder effect in the South African population. The

phenotype was characterized by onset at birth, neonatal hypotonia and weakness, delayed motor development, external ophthalmoplegia, and bulbar involvement. Histopathologic findings included central

nuclei, multiple internalized nuclei, type 1 fiber predominance and hypotrophy, relative type 2 hypertrophy, and oxidative abnormalities in electron microscopic analysis, although frank cores were not typically

seen.

https://www.ncbi.nlm.nih.gov/books/NBK1146/

https://pubmed.ncbi.nlm.nih.gov/20839240/

RSID Condition Gene Phenotype Your Genotype

rs35180584* Malignant hyperthermia susceptibility RYR1 MALIGNANT HYPERTHERMIA, SUSCEPTIBILITY

TO, 1

CC: 2/2

RYR1, ARG2676TRP AND THR2787SER. In affected members of a family with MHS (145600), Guis et al. (2004) identified 2 mutations in the RYR1 gene on the same allele: an 8026C-T transition in exon

50, resulting in an arg2676-to-trp (R2676W) substitution, and an 8160C-G transversion in exon 53, resulting in a thr2787-to-ser (T2787S) substitution. Affected members of the family had an unusual clinical

phenotype including multiminicore myopathy without clinical muscle involvement. Guis et al. (2004) suggested that the R2676W mutation is the candidate mutation responsible for MHS and that the T2787S

mutation is a 'secondary aggravating' mutation leading to histologic multiminicores.

https://www.ncbi.nlm.nih.gov/books/NBK1146/

https://pubmed.ncbi.nlm.nih.gov/14732627/SAMPLE



RSID Condition Gene Phenotype Your Genotype

rs140598* Marfan syndrome, Loeys-Dietz syndromes, and familial thoracic

aortic aneurysms and dissections

FBN1 FNB1 POLYMORPHISM GG: 2/2

FBN1, PRO1148ALA. Dietz et al. (1995) reported an 11-year-old girl with typical features of Marfan syndrome who also had hypotonia, scaphocephaly with craniosynostosis, ocular proptosis, low-set

anomalous ears, micrognathia, hyperelastic skin, umbilical hernia, talipes equinovarus, and mental retardation. In this patient, Dietz et al. (1995) identified a C-to-G transversion at nucleotide 3442,

substituting alanine for proline at codon 1148 (P1148A) within an EGF-like domain. This mutation was not present in the mother; the father's DNA was not available for study. The same mutation had been

found in apparently unaffected members of families with Marfan syndrome or an isolated aortic aneurysm and had been found with much higher frequency in families affected by Marfan syndrome than in

controls (Tynan et al., 1993). Indeed, Dietz et al. (1995) had identified P1148A in approximately 5% of the affected families, but in none of over 300 chromosomes from a control population. This suggested

that P1148A defines a predisposing allele that is subject to extreme modification by epistatic, stochastic, and/or environmental modifiers. Sood et al. (1996) reported further on these 2 patients. Schrijver et al.

(1997) screened 416 unrelated control individuals for the P1148A substitution and found an allele frequency of 3.8%. They observed a similar allele frequency (3%) after screening 133 patients with

connective tissue disorders, including 55 with Marfan syndrome and 54 with aortic aneurysms. The authors concluded that the P1148A substitution is a polymorphism of no clinical significance. Watanabe et

al. (1997) came to similar conclusions. In 3 unrelated Japanese patients with Shprintzen-Goldberg syndrome, they found that 1 was heterozygous for P1148A, 1 was homozygous for this substitution, and the

third was homozygous for the wildtype allele. Among 3 healthy relatives of the SGS patient who was homozygous for P1148A, 2 (the mother and maternal grandmother) were found to be homozygous and 1

(the brother) to be heterozygous. In 161 native Japanese persons without SGS or Marfan syndrome, they found that 11 were P1148A homozygotes and 49 were heterozygotes. The estimated allele

frequency of P1148A was calculated to be 0.22 among native Japanese. Wang et al. (1997) identified 5 individuals with P1148A in a mixed patient population, but none in 120 Caucasian or 50 African

American controls. They found that 3 of the 5 individuals were Japanese. They also found that 8 of 25 native Chinese individuals were heterozygous and none homozygous for P1148A. Thus, Watanabe et

al. (1997) concluded that P1148A is a polymorphic variant with increased frequency in Asian populations.

https://www.ncbi.nlm.nih.gov/books/NBK1335/

https://www.ncbi.nlm.nih.gov/books/NBK1133/

https://www.ncbi.nlm.nih.gov/books/NBK1120/

Dietz, H. C., Sood, I., McIntosh, I. The phenotypic continuum associated with FBN1 mutations includes the Shprintzen-Goldberg syndrome. (Abstract) Am. J. Hum. Genet. 57: A211, 1995.

https://pubmed.ncbi.nlm.nih.gov/8281141/

https://pubmed.ncbi.nlm.nih.gov/8563763/

https://pubmed.ncbi.nlm.nih.gov/9150726/

https://pubmed.ncbi.nlm.nih.gov/9338588/

https://pubmed.ncbi.nlm.nih.gov/8988160/

SAMPLE



RSID Condition Gene Phenotype Your Genotype

rs34833812* Marfan syndrome, Loeys-Dietz syndromes, and familial thoracic

aortic aneurysms and dissections

TGFBR2 COLORECTAL CANCER, HEREDITARY

NONPOLYPOSIS, TYPE 6

CC: 2/2

TGFBR2, THR315MET. Lu et al. (1998) described a heterozygous germline thr315-to-met (T315M) mutation in an 80-year-old patient with colorectal cancer (HNPCC6; 614331). The other allele was wildtype

in the constitutional DNA and showed deletion in tumor tissue. Unlike patients with typical HNPCC, the affected members of this family lacked multiple synchronous, metachronous colorectal cancers and

extracolonic cancers. Notably, there was no microsatellite instability in this case. The patient's 2 brothers had developed colon cancer at the ages of 65 and 60. The T315M mutation was found in 2 of the

patient's 6 children, neither of whom had developed cancer. Tissue samples could not be obtained from the brothers of the patient.

https://www.ncbi.nlm.nih.gov/books/NBK1335/

https://www.ncbi.nlm.nih.gov/books/NBK1133/

https://www.ncbi.nlm.nih.gov/books/NBK1120/

https://pubmed.ncbi.nlm.nih.gov/9590282/

RSID Condition Gene Phenotype Your Genotype

rs1169288 Maturity-onset diabetes of the young HNF1A INSULIN RESISTANCE, SUSCEPTIBILITY TO

SERUM HDL CHOLESTEROL LEVEL, MODIFIER

OF, INCLUDED

AC: 1/2

SERUM HDL CHOLESTEROL LEVEL, MODIFIER OF, INCLUDED. HNF1A, ILE27LEU. Chiu et al. (2000) examined the relationship between the ile27-to-leu (I27L) polymorphism of HNF1-alpha and insulin

sensitivity (see 125853) and beta-cell function assessed by a hyperglycemic clamp. This study included 52 healthy glucose-tolerant and normotensive subjects (age, 19 to 40 years; body mass index,

17.58-35.61 kg/m2; waist/hip ratio, 0.65-1.03). Chiu et al. (2000) identified 19 LL subjects, 24 IL subjects, and 9 II subjects. The LL group had the highest postchallenge insulin levels at 30 and 90 min (P =

0.038 and P = 0.015, respectively) and also the highest insulin area under curve (P = 0.009) among the 3 genotypes. The LL group was more insulin resistant than the IL and II groups (P = 0.042 for insulin

sensitivity index). After adjusting for age, gender, obesity, and ethnicity, the I27L polymorphism was an independent determinant of the insulin sensitivity index (P = 0.001). However, it had no impact on either

the first or second phase insulin response. The authors concluded that the I27L polymorphism is associated with insulin resistance, but not beta-cell function. The mechanism of this association is unclear,

but HNF1-alpha may play a role in regulating hepatic glucose metabolism. Babaya et al. (2003) studied the relationship of the HNF1A gene polymorphism I27L with lipid parameters, in particular with serum

HDL cholesterol level, in 356 unrelated Japanese men. Though no significant difference was observed in total cholesterol and triglyceride levels among the 3 genotypes, the serum HDL cholesterol level was

significantly associated with the genotype (P less than 0.01). Subjects with the II genotype had low serum HDL cholesterol levels, and those with the LL genotype had high serum HDL cholesterol levels. The

authors concluded that the HNF1A gene locus is associated with serum HDL cholesterol level and suggested that the I27 allele is a risk marker for atherosclerosis. 

https://www.ncbi.nlm.nih.gov/books/NBK500456/

https://pubmed.ncbi.nlm.nih.gov/10852449/

https://pubmed.ncbi.nlm.nih.gov/12788852/

SAMPLE



RSID Condition Gene Phenotype Your Genotype

rs17158558 Multiple endocrine neoplasia type 2 RET HIRSCHSPRUNG DISEASE, SUSCEPTIBILITY TO,

1

CT: 1/2

RET, ARG982CYS. Svensson et al. (1998) described a family with missense mutations in both the RET gene (arg982 to cys; R982C) and the EDNRB gene (gly57 to ser; 131244.0005). In this family, 3 of 5

members had both mutations, but only 1, a boy, had the Hirschsprung disease phenotype (142623).

https://www.ncbi.nlm.nih.gov/books/NBK1257/

https://pubmed.ncbi.nlm.nih.gov/9760196/

RSID Condition Gene Phenotype Your Genotype

rs1800858 Multiple endocrine neoplasia type 2 RET HIRSCHSPRUNG DISEASE, SUSCEPTIBILITY TO,

1

GG: 2/2

RET, ALA45ALA.Fitze et al. (1999) found a highly significant association of the codon 45 polymorphism of the RET gene in 2 independent populations with sporadic Hirschsprung disease (HSCR; 142623)

(37 individuals from Dresden, Germany and 25 individuals from Erlangen, Germany). The polymorphism consisted of a change of codon GCG to GCA, which produced no alteration in the amino acid. They

pointed out that Puffenberger et al. (1994) described a significant excess of this polymorphism on the HSCR haplotype that was transmitted to affected members of Mennonite families with HSCR. However,

the predominant mutation identified in that kindred was a founder homozygous W276C mutation of the EDNRB gene (131244.0001). The association supported the polygenic, complex inheritance of HSCR.

In addition, Auricchio et al. (1999) reported a patient with both an EDNRB mutation (131244.0006) and a RET mutation (164761.0037) that apparently resulted in aberrant RET RNA splicing. Fitze et al.

(1999) speculated as to the possible mechanism by which the silent codon 45 polymorphism might act in the genesis of HSCR. Borrego et al. (2000) identified 12 haplotypes using 7 loci across RET in

individuals with Hirschsprung disease, their unaffected parents, and region-matched controls. Four specific genotypes containing the ala45-to-ala variant were found in more than 35% of cases, while

genotypes which did not contain this variant accounted for 43% of control genotypes, but were never seen in the Hirschsprung cases. Borrego et al. (2000) concluded that Hirschsprung genotypes containing

this variant predispose to Hirschsprung disease either in a simple autosomal recessive manner or in an additive, dose-dependent fashion, even in isolated cases of Hirschsprung disease.

https://www.ncbi.nlm.nih.gov/books/NBK1257/

https://pubmed.ncbi.nlm.nih.gov/10521317/

https://pubmed.ncbi.nlm.nih.gov/8001158/

https://pubmed.ncbi.nlm.nih.gov/10090908/

https://pubmed.ncbi.nlm.nih.gov/10922382/

SAMPLE



RSID Condition Gene Phenotype Your Genotype

rs2435357 Multiple endocrine neoplasia type 2 RET HIRSCHSPRUNG DISEASE, SUSCEPTIBILITY TO,

1

CC: 2/2

RET, IVS1, C-T, +9.7 KB. Emison et al. (2005) identified a single-nucleotide polymorphism (SNP) within a 27.6-kb region of intron 1 of the RET gene associated with susceptibility to Hirschsprung disease

(142623). The variant, designated SNP RET+3 (rs2435357), is located within a multispecies conserved sequence, MCS+9.7 (identified by distance in kilobases from the RET start site), that demonstrated a

minimum identity of 72.5% with all mammalian species examined. The RET+3:C allele was highly conserved in all 9 mammalian species examined; the T allele was associated with Hirschsprung disease.

Transient transfection assays demonstrated that MCS+9.7 acts as an enhancer in vitro, and MCS+9.7 with the RET+3 mutant allele showed a 6.3-fold reduction in enhancer function. Emison et al. (2005)

showed that the RET+3:T allele is a derived allele that is virtually absent in Africa but rose to a frequency of 0.25 in Europe and 0.45 in Asia in 100,000 years or less, suggesting positive selective pressure in

the maintenance of this allele. Hirschsprung disease shows marked gender difference in expression and incidence; Emison et al. (2005) observed that transmission frequency of the associated allele in the

RET region was always smaller to affected daughters than to affected sons, with rare exceptions at nonsignificant SNPs. Two other features of the RET+3 mutation displayed sex differences consistent with

the greater incidence in males than females. The transmission frequency to affected sons and daughters led to a 5.7-fold and 2.1-fold increase in susceptibility in males and in females, respectively,

assuming a multiplicative model for penetrance. Second, genotype frequencies of affected individuals could be used to estimate the penetrance, which varied between 6.2 x 10(5) and 1.8 x 10(3),

considerably smaller than that for long-segment Hirschsprung disease. Emison et al. (2010) studied 882 probands with Hirschsprung disease and 1,478 first-degree relatives from U.S., European, and

Chinese families, and demonstrated the ubiquity of a greater than 4-fold increase in susceptibility from the rs2435357 T allele. In vitro assays showed that the T variant disrupts a SOX10 (602229) binding

site within MCS+9.7 that compromises RET transactivation. Emison et al. (2010) found that the T allele was involved in all forms of HSCR, and was significantly associated with length of aganglionosis (p =

7.6 x 10(-5)) and familiality (p = 6.2 x 10(-4)), with the enhancer variant being more frequent in the common forms of male, short-segment, and simplex families. In addition, the T variant increased penetrance

in patients with rare RET coding mutations. 

https://www.ncbi.nlm.nih.gov/books/NBK1257/

https://pubmed.ncbi.nlm.nih.gov/15829955/

https://pubmed.ncbi.nlm.nih.gov/20598273/SAMPLE



RSID Condition Gene Phenotype Your Genotype

rs3026785* Multiple endocrine neoplasia type 2 RET HIRSCHSPRUNG DISEASE, PROTECTION

AGAINST

TT: 2/2

RET, 128496T-C. Griseri et al. (2007) identified a 128496T-C polymorphism (rs3026785) in the 3-prime untranslated region of the RET gene located in the AU-rich tract between the third and fourth

polyadenylation sites. In vitro and cell culture studies showed that the rare 128496C variant resulted in increased expression of the RET gene by interfering with physiologic mRNA turnover mediated by

AU-rich sequences. The 128496T-C SNP was found to be in complete linkage disequilibrium with a haplotype (previously associated with a 2508C-T SNP) found to be protective against Hirschsprung

disease (142623) (Griseri et al. (2000, 2002)). Due to its location, the effect of the 128496T-C SNP is expected to be limited to transcripts encoding RET51. However, Griseri et al. (2007) noted that the

protective effect of the SNP may not be sufficient to counteract strong HSCR-predisposing factors, such as karyotypic abnormalities.

https://www.ncbi.nlm.nih.gov/books/NBK1257/

https://pubmed.ncbi.nlm.nih.gov/16986122/

https://pubmed.ncbi.nlm.nih.gov/10980580/

https://pubmed.ncbi.nlm.nih.gov/12214285/

RSID Condition Gene Phenotype Your Genotype

rs76397662* Multiple endocrine neoplasia type 2 RET RECLASSIFIED - VARIANT OF UNKNOWN

SIGNIFICANCE

GG: 2/2

RET, ARG114HIS. This variant, formerly titled CENTRAL HYPOVENTILATION SYNDROME, CONGENITAL, has been reclassified based on its allele frequency in the gnomAD database (v.2.1.1) (Hamosh,

2021). In a patient with congenital central hypoventilation syndrome (CCHS; 209880), an 8-year-old girl, Kanai et al. (2002) found a 341G-A transition in exon 3 of the RET gene resulting in an arg114-to-his

(R114H) amino acid substitution. The mutation was inherited from her healthy father and was absent in 50 healthy Japanese controls. The patient required home ventilation therapy only during sleep and

presented normal psychomotor development. She was born at term and showed hypoventilation and/or apnea soon after birth, especially during sleep, and required endotracheal intubation and mechanical

ventilation within a few hours after birth. Respiratory function tests performed during sleep showed extremely low or no response to hypercapnia. There was no increase in minute ventilation, even when

blood carbon dioxide levels increased, although results of the respiratory function test during the awake state were normal. Screening tests for neuroblastoma were negative and symptoms suggesting

Hirschsprung disease (142623) or tumors of neural crest origin were not detected. The patient had very mild constipation (treatment was not needed), strabismus, and incomplete right bundle branch block.

Kanai (2002) claimed that this was the first report of a RET gene mutation in a patient with isolated CCHS. Hamosh (2021) noted that the R114H variant has a frequency of 0.01022 among East Asians

(204/19,952) and was identified in one homozygote in gnomAD. This is too high a frequency to account for a severe pediatric disorder.

https://www.ncbi.nlm.nih.gov/books/NBK1257/

Kanai, M. Personal Communication. Yamagata, Japan 7/26/2002.

Hamosh, A. Personal Communication. Baltimore, Md. 8/17/2021.

https://pubmed.ncbi.nlm.nih.gov/12086152/

SAMPLE



RSID Condition Gene Phenotype Your Genotype

rs121908381* MYH-associated polyposis; adenomas, multiple colorectal, FAP

type 2; colorectal adenomatous polyposis, autosomal recessive,

with pilomatricomas

MUTYH FAMILIAL ADENOMATOUS POLYPOSIS 2 CC: 2/2

MUTYH, GLU466TER. In 3 patients with multiple colorectal adenomas (FAP2; 608456) from unrelated Indian families, Jones et al. (2002) identified homozygosity for a 494A-G mutation in exon 14 of the

MUTYH gene, resulting in a glu466-to-ter (E466X) substitution.

https://www.ncbi.nlm.nih.gov/books/NBK107219/

https://pubmed.ncbi.nlm.nih.gov/12393807/

RSID Condition Gene Phenotype Your Genotype

rs36053993* MYH-associated polyposis; adenomas, multiple colorectal, FAP

type 2; colorectal adenomatous polyposis, autosomal recessive,

with pilomatricomas

MUTYH FAMILIAL ADENOMATOUS POLYPOSIS 2 CC: 2/2

 ENDOMETRIAL CANCER, INCLUDED. MUTYH, GLY382ASP. For discussion of the gly382-to-asp (G382D) mutation in the MUTYH gene that was found in compound heterozygous state in patients with

familial adenomatous polyposis-2 (FAP2; 608456) by Al-Tassan et al. (2002) and in a patient with endometrial adenocarcinoma (see 608089) by Barnetson et al. (2007), see 604933.0001. Sieber et al.

(2003) found the G382D mutation in compound heterozygous or homozygous state in 6 patients in the UK with multiple colorectal adenomas (608456). In a 45-year-old French man who was found to have

25 colorectal adenomas on colonoscopy, Rouleau et al. (2011) identified compound heterozygosity for G382D and a large rearrangement of the MUTYH gene resulting in the deletion of exons 3 to 16

(604933.0009).

https://www.ncbi.nlm.nih.gov/books/NBK107219/

https://pubmed.ncbi.nlm.nih.gov/11818965/

https://pubmed.ncbi.nlm.nih.gov/17956577/

https://pubmed.ncbi.nlm.nih.gov/12606733/

https://pubmed.ncbi.nlm.nih.gov/21815886/
SAMPLE



RSID Condition Gene Phenotype Your Genotype

rs1800321* Ornithine transcarbamylase deficiency OTC ORNITHINE TRANSCARBAMYLASE

POLYMORPHISM

AA: 2/2

OTC, LYS46ARG. In a patient with OTC deficiency (311250) caused by mutation in codon 45 (leu45-to-pro; 300461.0007), Grompe et al. (1989) identified a lys46-to-arg (K46R) polymorphism in the OTC

gene (see also Hata et al., 1988).

https://www.ncbi.nlm.nih.gov/books/NBK154378/

Grompe, M., Muzny, D. M., Caskey, C. T. Scanning detections of mutations in human ornithine transcarbamylase deficiency (OTC) by chemical mismatch cleavage. (Abstract) Am. J. Hum. Genet. 45

(suppl.): A192, 1989.

https://pubmed.ncbi.nlm.nih.gov/2836378/

RSID Condition Gene Phenotype Your Genotype

rs59912467* Peutz-Jeghers syndrome STK11 RECLASSIFIED - VARIANT OF UNKNOWN

SIGNIFICANCE

CC: 2/2

STK11, PHE354LEU. This variant, formerly titled PEUTZ-JEGHERS SYNDROME, has been reclassified based on a review of the gnomAD database by Hamosh (2020). Forcet et al. (2005) stated that a

heterozygous C-to-G transversion in exon 8 of the STK11 gene, resulting in a phe354-to-leu (F354L) substitution, had been identified in a 14-year-old proband with Peutz-Jeghers syndrome (PJS; 175200).

The boy displayed a large number of pigmented macules without evidence of intestinal polyps. The proband's mother, who transmitted the germline mutation, was asymptomatic. Hamosh (2020) noted that

the F354L mutation was present in 1,383 of 276,376 alleles and in 17 homozygotes in the gnomAD database (March 18, 2020).

https://www.ncbi.nlm.nih.gov/books/NBK1266/

Hamosh, A. Personal Communication. Baltimore, Md. 3/18/2020.

https://pubmed.ncbi.nlm.nih.gov/15800014/

RSID Condition Gene Phenotype Your Genotype

rs121907943* Pompe Disease GAA GLYCOGEN STORAGE DISEASE II CC: 2/2

GAA, ARG854TER. Becker et al. (1998) found a high frequency of the arg854-to-ter (R854X) mutation of the GAA gene in compound heterozygous or homozygous state in cases of glycogen storage disease

II (GSD2; 232300) in various African populations and in African American patients.

https://www.ncbi.nlm.nih.gov/books/NBK1261/

https://pubmed.ncbi.nlm.nih.gov/9529346/

SAMPLE



RSID Condition Gene Phenotype Your Genotype

rs1800299* Pompe Disease GAA ACID ALPHA-GLUCOSIDASE, ALLELE 2 GG: 2/2

GAA, ASP91ASN. Alpha-glucosidase (GAA) exhibits a genetic polymorphism, with 3 alleles (GAA*1, GAA*2, and GAA*4) segregating in the population. GAA*2 allozyme can be identified by starch-gel

electrophoresis, since the enzyme has less affinity for the starch and thus migrates more rapidly to the anode despite its basic pI. Martiniuk et al. (1990) demonstrated a 271G-A transition in the GAA gene,

resulting in an asp91-to-asn (D91N) substitution, as the basis for this feature. The bp substitution abolished a TaqI site.

https://www.ncbi.nlm.nih.gov/books/NBK1261/

https://pubmed.ncbi.nlm.nih.gov/2203258/

RSID Condition Gene Phenotype Your Genotype

rs1800309* Pompe Disease GAA ACID ALPHA-GLUCOSIDASE, ALLELE 4 GG: 2/2

The normal population exhibits 3 genetic biochemical polymorphic GAA allozymes, GAA*1, GAA*2, and GAA*4, with gene frequencies of 0.9, 0.03, and 0.06, respectively. The molecular basis of the GAA*2

allozyme is a 271A-G transition (606800.0001) leading to a D91N amino acid substitution as compared with the more common GAA*1 allozyme. Huie et al. (1996) demonstrated that the molecular basis of

the GAA*4 allozyme is a 2065G-A transition, predicting a glu689-to-lys (E689K) substitution. 

https://www.ncbi.nlm.nih.gov/books/NBK1261/

https://pubmed.ncbi.nlm.nih.gov/8912788/SAMPLE



RSID Condition Gene Phenotype Your Genotype

rs386834236* Pompe Disease GAA GLYCOGEN STORAGE DISEASE II, ADULT FORM TT: 2/2

GAA, IVS1AS, T-G, -13. In 2 patients with the adult-onset form of glycogen storage disease II (GSD2; 232300), Huie et al. (1994) identified a T-to-G transversion at position -13 of the acceptor site of intron 1

of the GAA gene, resulting in alternatively spliced transcripts with deletion of the first coding exon, exon 2. Boerkoel et al. (1995) reported an adult woman heterozygous for this mutation with a low level of

active enzyme (12% of normal) that was generated from the leakage of normally spliced mRNA and sustained the patient to adult life. The patient was a genetic compound for deletion of exon 18 of the GAA

gene (606800.0012). Kroos et al. (1995) identified the IVS1 splice site mutation in 38 of 50 heterozygous persons with the adult form of GSD II and in 4 of 13 heterozygous patients with the juvenile form, but

did not find the mutation in patients with the infantile form. Patients with deletion of exon 18 or deletion of 525T (606800.0014) in combination with the IVS1-13T-G transversion had the juvenile or the adult

form, suggesting that the intronic mutation was a mild mutation. Among 40 Italian patients with late-onset GSD II, Montalvo et al. (2006) identified 26 different mutations, including 12 novel mutations, in the

GAA gene. The most common mutation was IVS1-13T-G, present in heterozygosity in 34 (85%) of 40 patients (allele frequency 42.3%). Kroos et al. (2007) reported 98 Caucasian GSD II patients who were

compound heterozygous for the -13T-G transversion and a second fully deleterious mutation in the GAA gene. None had the infantile form of the disease, but age at onset ranged from less than 1 to 52

years. Alpha-glucosidase activity ranged from about 3 to 20% of normal, and clinical features varied far more than anticipated, although the disease course in general was slowly progressive. Twelve different

-13T-G haplotypes were identified. Gort et al. (2007) identified the -13T-G mutation in 25% of mutant alleles from 22 Spanish patients with GSD II. All had the same haplotype, indicating a founder effect. In a

cohort of 84 patients with Pompe disease who carried the common IVS1-13T-G mutation, Herbert et al. (2019) identified 4 patients who were compound heterozygous for a different second GAA mutation

and had onset of clinical symptoms before age 2 years (range, 10 days to 20 months). Herbert et al. (2019) concluded that despite the prior impression that this common mutation leads to milder, adult-onset

disease, it can lead to early-onset symptoms. 

https://www.ncbi.nlm.nih.gov/books/NBK1261/

https://pubmed.ncbi.nlm.nih.gov/7881425/

https://pubmed.ncbi.nlm.nih.gov/7717400/

https://pubmed.ncbi.nlm.nih.gov/30655185/

https://pubmed.ncbi.nlm.nih.gov/17616415/

https://pubmed.ncbi.nlm.nih.gov/17210890/

https://pubmed.ncbi.nlm.nih.gov/16917947/

https://pubmed.ncbi.nlm.nih.gov/8558570/SAMPLE



RSID Condition Gene Phenotype Your Genotype

rs1805124* Romano-Ward long-QT syndrome types 1, 2, and 3, Brugada

syndrome

SCN5A PROGRESSIVE FAMILIAL HEART BLOCK, TYPE IA TT: 2/2

SCN5A, THR512ILE AND HIS558ARG. In a 2-year-old boy with second-degree atrioventricular conduction block (PFHB1A; 113900) necessitating a pacemaker, Viswanathan et al. (2003) identified a

heterozygous 1535C-T transition in the SCN5A gene, resulting in a thr512-to-ile (T512I) substitution. In addition, there was a homozygous 1673A-G transition, resulting in a his558-to-arg (H558R)

substitution. H558R (rs1805124) is a polymorphism present in 20% of the population (Yang et al., 2002). One of the patient's alleles contained both T512I and H558R. The patient's father was heterozygous

for the H558R substitution, the asymptomatic mother was compound heterozygous for the T512I and H558R substitutions, and 2 sibs were heterozygous for the H558R substitution. Functional expression

studies showed that activation and inactivation of wildtype and H558R channels were similar. By contrast, voltage-dependent activation and inactivation of the T512I channel was shifted negatively by 8 to 9

mV and had enhanced slow activation and slower recovery from inactivation compared to the wildtype channel. Studies of the double H558R/T512I channel showed that H558R eliminated the negative shift

induced by T512I, but only partially restored the kinetic abnormalities. Viswanathan et al. (2003) suggested that enhanced slow inactivation disproportionately affected Purkinje cells, which have a longer

action potential duration and smaller diastolic interval, resulting in slowed atrioventricular conduction. Darbar et al. (2008) stated that the H558R variant was a known common nonsynonymous polymorphism

in the SCN5A gene; they detected H558R in 59 patients with lone atrial fibrillation and in 130 patients with atrial fibrillation associated with other heart disease, as well as in 128 of 720 control chromosomes,

for a minor allele frequency of approximately 25%.

https://www.ncbi.nlm.nih.gov/books/NBK1129/

https://pubmed.ncbi.nlm.nih.gov/12569159/

https://pubmed.ncbi.nlm.nih.gov/11997281/

https://pubmed.ncbi.nlm.nih.gov/18378609/SAMPLE



RSID Condition Gene Phenotype Your Genotype

rs41313031* Romano-Ward long-QT syndrome types 1, 2, and 3, Brugada

syndrome

SCN5A BRUGADA SYNDROME 1 GG: 2/2

SCN5A, VAL232ILE and LEU1308PHE. In a 45-year-old black man with no history of cardiac disease who developed monomorphic wide-complex ventricular tachycardia with right precordial ST segment

elevation consistent with Brugada syndrome (BRGDA1; 601144) after the administration of lidocaine, Barajas-Martinez et al. (2008) identified 2 mutations in the SCN5A gene, a G-to-A transition in exon 6 of

the SCN5A gene, resulting in a val232-to-ile (V232I) substitution in the C terminus of the transmembrane segment S4 of domain I, and a C-to-T transition in exon 22, resulting in a leu1308-to-phe (L1308F)

substitution, in the C terminus of transmembrane segment S4 of domain III. Although L1308F had previously been identified as a polymorphism found mostly in Americans of African descent (Ackerman et

al., 2004), Barajas-Martinez et al. (2008) did not find either mutation in over 400 alleles from 200 ethnically matched controls. The patient's parents were unavailable for study, but given the severity of his

clinical manifestations, the authors strongly suspected that both mutations were on the same allele (Dumaine, 2009). Using patch-clamp techniques in mammalian TSA201 cells, Barajas-Martinez et al.

(2008) observed use-dependent inhibition of I(Na) by lidocaine that was more pronounced in double-mutant channels than in wildtype; the individual mutations produced a much less accentuated effect. The

authors concluded that the double mutation in SCN5A alters the affinity of the cardiac sodium channel for lidocaine such that the drug assumes class IC characteristics with potent use-dependent block of the

sodium channel. When exposed to lidocaine, these "double mutant" individuals may develop ventricular tachycardia consistent with Brugada syndrome.

https://www.ncbi.nlm.nih.gov/books/NBK1129/

Dumaine, R. Personal Communication. Quebec, Canada 6/2009.

https://pubmed.ncbi.nlm.nih.gov/18599870/

https://pubmed.ncbi.nlm.nih.gov/15851227/

https://pubmed.ncbi.nlm.nih.gov/18599870/

RSID Condition Gene Phenotype Your Genotype

rs45563942* Romano-Ward long-QT syndrome types 1, 2, and 3, Brugada

syndrome

SCN5A CARDIOMYOPATHY, DILATED, 1E AA: 2/2

SCN5A, ILE1835THR. In 3 affected members over 2 generations of an African American family with cardiomyopathy and conduction system disease (CMD1E; 601154), Hershberger et al. (2008) identified

heterozygosity for a 99599T-C transition (numbering per SeattleSNP) in exon 28 of the SCN5A gene, resulting in an ile1835-to-thr (I1835T) substitution at a conserved residue. The mutation was not found in

unaffected family members or in 253 controls.

https://www.ncbi.nlm.nih.gov/books/NBK1129/

https://pubmed.ncbi.nlm.nih.gov/19412328/

SAMPLE



RSID Condition Gene Phenotype Your Genotype

rs73024533* Von Hippel–Lindau syndrome VHL VON HIPPEL-LINDAU SYNDROME TT: 2/2

VHL, LEU128VAL AND LEU138PRO. In 6 patients from a family (F8) with von Hippel-Lindau syndrome (VHLS; 193300), Lenglet et al. (2018) identified a heterozygous complex mutation in cryptic exon

1-prime of the VHL gene: a C-G transversion (c.340+617C-G) and a T-to-C transition (c.340+648T-C). The mutations, which were found by a combination of microsatellite analysis and gene sequencing,

segregated with the disorder in the family. The mutations were predicted to result in leu128-to-val (L128V) and leu138-to-pro (L138P; rs73024533) substitutions in the newly identified X1 VHL protein isoform.

Analysis of patient cells and tumor tissue showed upregulation of isoforms containing exon 1 and exon 1-prime, resulting in premature termination that would likely be degraded by nonsense-mediated

mRNA. There was also lower expression of other VHL isoforms. Minigene assays in various cell lines showed a synergistic effect of the 2 mutations on abnormal splicing; the expression of exon

1-prime-containing isoforms was higher for mutations associated with cancer compared to erythrocytosis. The c.340+648T-C mutation was found at a low frequency in the 1000 Genomes Project database.

Sequencing of tumor tissue from these patients did not identify loss of heterozygosity at the VHL locus, indicating that somatic VHL deletion may not be a prerequisite for developing cancer in patients with

this genotype.

https://www.ncbi.nlm.nih.gov/books/NBK1463/

https://pubmed.ncbi.nlm.nih.gov/29891534/
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