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 Betaine-homocysteine S-methyltransferaseBHMT G742A

Rs Number: rs3733890

Your Genotype:

Allele 2Allele 1

Location: Chromosome 5q14.1

Potential Impact:

Variant +

   Upregulation 

Amino Acid Position: 239

DNA Position: 821

Amino Acid Codon

Wild Type -

GAGGCTGCC                           CTGAAAGCTC            A (G  A) or

SNP 

C     A        C     A

Arginine to Glutamine 

Genotypes Amino Acid

G G 
G A 
A A 

Arg Arg
Arg Gln

Gln Gln

  G   →    A

* Frequency:
Population
 Category 

SAS 

EUR 

EAS 

AFR 

AMR 

GG AA G A 

48%        41%      11%

52%        43%       5%

32%        52%      16%

55%        41%       4%

52%        41%       7%
References 

*Population frequency data is from 1000 GENOMES project as sourced from NCBI dbSNP. The population categories are listed below: 
EUR (European): Americans with Northern and Western European Ancestry, Toscani, Finnish, British, Spanish 
EAS (East Asian): Han Chinese (Beijing), Japanese (Tokyo), Southern Han Chinese, Chinese Dai, Kinh (Vietnam) 
AFR (African):  Nigerian, Kenyan, Gambian, Mendi (Sierra Leone), African American, African Caribbean 
AMR (Ad Mixed American): Mexican, Puerto Rican, Colombian, Peruvian 
SAS (South Asian): Americans of Gujarati descent (India), Punjabi (Pakistan), Bengali (Bangladesh), Sri Lankan/Indian in UK
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CBS C699T

Rs Number: rs234706

Your Genotype:

Allele 2Allele 1

Location: Chromosome 21q22.3

Potential Impact:

Wild Type -

No Upregulation 

Amino Acid Position: 233

DNA Position: 944

Amino Acid Codon

Wild Type -

SNP 

TA           TA

Tyrosine to Tyrosine 

Genotypes Amino Acid

C C
C T
T T 

Tyr Tyr

Tyr Tyr
Tyr Tyr

  C →   T

* Frequency:
Population
 Category 

SAS 

EUR 

EAS 

AFR 

AMR 

CC TT C T 

42%        48%      10%

44%        46%       10%

72%        25%        3%

59%        33%        8%

95%          5%      <1%

TGGCTCAC                         GACACCACCGTA            (C  T) or

Cystathionine beta-synthase
Cystathionine beta-synthase (CBS) is the enzyme responsible for homocysteine’s irreversible conversion to 
cystathionine. This is the first step in the transsulfuration pathway that ultimately leads to glutathione 
production.

References 

*Population frequency data is from 1000 GENOMES project as sourced from NCBI dbSNP. The population categories are listed below: 
EUR (European): Americans with Northern and Western European Ancestry, Toscani, Finnish, British, Spanish 
EAS (East Asian): Han Chinese (Beijing), Japanese (Tokyo), Southern Han Chinese, Chinese Dai, Kinh (Vietnam) 
AFR (African):  Nigerian, Kenyan, Gambian, Mendi (Sierra Leone), African American, African Caribbean 
AMR (Ad Mixed American): Mexican, Puerto Rican, Colombian, Peruvian 
SAS (South Asian): Americans of Gujarati descent (India), Punjabi (Pakistan), Bengali (Bangladesh), Sri Lankan/Indian in UK
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GNMT C1289T

Rs Number: rs10948059

Your Genotype:

Allele 2Allele 1

Location: Chromosome 6p21.1

Potential Impact:

Variant +

   Upregulation 

Amino Acid Position: Untranslated Region

DNA Position: 4962

Wild Type -

AGTGCTTATG                   TTTAAGTGCG(C  T) or

SNP 

Genotypes Amino Acid

C C
C T
T T 

Non-Coding
Non-Coding

Non-Coding

* Frequency:
Population
 Category 

SAS 

EUR 

EAS 

AFR 

AMR 

CC TT C T 

29%        47%      24%

36%        47%      17%

50%        44%        6%

23%        43%      34%

70%        28%        2%

Glycine N-methyltransferase
Glycine n-methyltransferase (GNMT) is an enzyme that plays a critical role in the disposal of excess 
s-adenosylmethionine (SAM), which is the body’s main methyl donor. GNMT removes methyl groups from 
SAM by conjugating them with glycine to form the byproduct sarcosine.

References 

*Population frequency data is from 1000 GENOMES project as sourced from NCBI dbSNP. The population categories are listed below: 
EUR (European): Americans with Northern and Western European Ancestry, Toscani, Finnish, British, Spanish 
EAS (East Asian): Han Chinese (Beijing), Japanese (Tokyo), Southern Han Chinese, Chinese Dai, Kinh (Vietnam) 
AFR (African):  Nigerian, Kenyan, Gambian, Mendi (Sierra Leone), African American, African Caribbean 
AMR (Ad Mixed American): Mexican, Puerto Rican, Colombian, Peruvian 
SAS (South Asian): Americans of Gujarati descent (India), Punjabi (Pakistan), Bengali (Bangladesh), Sri Lankan/Indian in UK
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MAT1A D18777A

Rs Number: rs3851059

Your Genotype:

Allele 2Allele 1

Location: Chromosome 10q22.3

Potential Impact:

Wild Type -

No Downregulation 

Amino Acid Position: Untranslated Region

DNA Position: 23777

Wild Type -

GCTTTTCTCT                   TAATGTGTCA(G  A) or

SNP 

Genotypes Amino Acid

G G
G A 
A A 

Non-Coding
Non-Coding

Non-Coding

* Frequency:
Population
 Category 

SAS 

EUR 

EAS 

AFR 

AMR 

GG AA G A 

50%        43%        7%

42%        45%      13%

52%        40%        8%

62%        34%        4%

36%        48%      16%

Methionine adenosyltransferase
Methionine adenosyltransferase (MAT) is the enzyme that catalyzes the conversion of methionine into the 
body’s main methyl donor, s-adenosylmethionine (SAM). This enzyme requires magnesium as a cofactor 
and is downregulated by oxidative stress, such as alcohol and free radical damage.

References 

*Population frequency data is from 1000 GENOMES project as sourced from NCBI dbSNP. The population categories are listed below: 
EUR (European): Americans with Northern and Western European Ancestry, Toscani, Finnish, British, Spanish 
EAS (East Asian): Han Chinese (Beijing), Japanese (Tokyo), Southern Han Chinese, Chinese Dai, Kinh (Vietnam) 
AFR (African):  Nigerian, Kenyan, Gambian, Mendi (Sierra Leone), African American, African Caribbean 
AMR (Ad Mixed American): Mexican, Puerto Rican, Colombian, Peruvian 
SAS (South Asian): Americans of Gujarati descent (India), Punjabi (Pakistan), Bengali (Bangladesh), Sri Lankan/Indian in UK
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Methionine synthaseMTR A2756G

Rs Number: rs1805087

Your Genotype:

Allele 2Allele 1

Location: Chromosome 1q43

Potential Impact:

Wild Type -

     No Upregulation 

Amino Acid Position: 919

DNA Position: 3179

Amino Acid Codon

Wild Type -

ATTAGACAG                           CATTATGAGG            C (A  G) or

SNP 

Aspartate to Glycine 

Genotypes Amino Acid

A A
A G 
G G 

Asp Asp

Asp Gly

Gly Gly

* Frequency:
Population
 Category 

SAS 

EUR 

EAS 

AFR 

AMR 

AA GG A G 

69%        30%        1%

42%        47%       11%

65%        33%        2%

47%        42%      11%

72%        25%        3%

G     C        G     C  A   →    G

References 

*Population frequency data is from 1000 GENOMES project as sourced from NCBI dbSNP. The population categories are listed below: 
EUR (European): Americans with Northern and Western European Ancestry, Toscani, Finnish, British, Spanish 
EAS (East Asian): Han Chinese (Beijing), Japanese (Tokyo), Southern Han Chinese, Chinese Dai, Kinh (Vietnam) 
AFR (African):  Nigerian, Kenyan, Gambian, Mendi (Sierra Leone), African American, African Caribbean 
AMR (Ad Mixed American): Mexican, Puerto Rican, Colombian, Peruvian 
SAS (South Asian): Americans of Gujarati descent (India), Punjabi (Pakistan), Bengali (Bangladesh), Sri Lankan/Indian in UK
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Methionine synthase reductaseMTRR A66G

Rs Number: rs1801394

Your Genotype:

Allele 2Allele 1

Location: Chromosome 5p15.31

Potential Impact:

Variant +

   Downregulation 

Amino Acid Position: 22

DNA Position: 203

Amino Acid Codon

Variant +

CAGAAGAA                           TGTGAGCAAGAT            (A  G) or

SNP 

Isoleucine to Methionine 

Genotypes Amino Acid

A A
A G 
G G 

Ile Ile

Ile Met

Met Met

* Frequency:
Population
 Category 

SAS 

EUR 

EAS 

AFR 

AMR 

AA GG A G 

38%        34%      28%

N/A         N/A        N/A

26%        57%      17%

59%        36%        5%

54%        37%        9%

AT             AT  A  →     G

References 

*Population frequency data is from 1000 GENOMES project as sourced from NCBI dbSNP. The population categories are listed below: 
EUR (European): Americans with Northern and Western European Ancestry, Toscani, Finnish, British, Spanish 
EAS (East Asian): Han Chinese (Beijing), Japanese (Tokyo), Southern Han Chinese, Chinese Dai, Kinh (Vietnam) 
AFR (African):  Nigerian, Kenyan, Gambian, Mendi (Sierra Leone), African American, African Caribbean 
AMR (Ad Mixed American): Mexican, Puerto Rican, Colombian, Peruvian 
SAS (South Asian): Americans of Gujarati descent (India), Punjabi (Pakistan), Bengali (Bangladesh), Sri Lankan/Indian in UK
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 Serine hydroxymethyltransferase 1SHMT1 C1240T

Rs Number: rs1979277

Your Genotype:

Allele 2Allele 1

Location: Chromosome 17p11.2

Potential Impact:

Variant +

   Downregulation 

Amino Acid Position: 474

DNA Position: 1631

Amino Acid Codon

Wild Type -

SNP 

    TC         TC

Leucine to Phenylalanine 

Genotypes Amino Acid

C C
C T 
T T 

Leu Leu

Leu Phe
Phe Phe

C    →T

* Frequency:
Population
 Category 

SAS 

EUR 

EAS 

AFR 

AMR 

CC TT C T 

45%        43%      12%

N/A         N/A        N/A

59%        41%      <1%

33%        47%      20%

87%        13%      <1%

CTTCGCCTCT                          TTCCCTCT           TC (C  T) or

References 

*Population frequency data is from 1000 GENOMES project as sourced from NCBI dbSNP. The population categories are listed below: 
EUR (European): Americans with Northern and Western European Ancestry, Toscani, Finnish, British, Spanish 
EAS (East Asian): Han Chinese (Beijing), Japanese (Tokyo), Southern Han Chinese, Chinese Dai, Kinh (Vietnam) 
AFR (African):  Nigerian, Kenyan, Gambian, Mendi (Sierra Leone), African American, African Caribbean 
AMR (Ad Mixed American): Mexican, Puerto Rican, Colombian, Peruvian 
SAS (South Asian): Americans of Gujarati descent (India), Punjabi (Pakistan), Bengali (Bangladesh), Sri Lankan/Indian in UK

3542 Methylation Genomics 
Patient: Sample Patient



© Genova Diagnostics · A. L. Peace-Brewer, PhD, D(ABMLI), Lab Director · CLIA Lic. #34D0655571 · Medicare Lic. #34-8475

 5,10-methylenetetrahydrofolate reductaseMTHFR C677T

Rs Number: rs1801133

Your Genotype:

Allele 2Allele 1

Location: Chromosome 1p36.22

Potential Impact:

Variant +

   Downregulation 

Amino Acid Position: 222

DNA Position: 894

Amino Acid Codon

Wild Type -

TCTGCGGGA                           GATTTCATCG            C (C  T) or

SNP 

Alanine to Valine 

Genotypes Amino Acid

C C
C T 
T T 

Ala Ala

Ala Val

Val Val

* Frequency:
Population
 Category 

SAS 

EUR 

EAS 

AFR 

AMR 

CC TT C T 

47%        44%        9%

68%        30%        2%

32%        52%      16%

81%        19%      <1%

37%        47%      16%

G     C       G    C  C   →   T

References 

*Population frequency data is from 1000 GENOMES project as sourced from NCBI dbSNP. The population categories are listed below: 
EUR (European): Americans with Northern and Western European Ancestry, Toscani, Finnish, British, Spanish 
EAS (East Asian): Han Chinese (Beijing), Japanese (Tokyo), Southern Han Chinese, Chinese Dai, Kinh (Vietnam) 
AFR (African):  Nigerian, Kenyan, Gambian, Mendi (Sierra Leone), African American, African Caribbean 
AMR (Ad Mixed American): Mexican, Puerto Rican, Colombian, Peruvian 
SAS (South Asian): Americans of Gujarati descent (India), Punjabi (Pakistan), Bengali (Bangladesh), Sri Lankan/Indian in UK
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 5,10-methylenetetrahydrofolate reductaseMTHFR A1298C

Rs Number: rs1801131

Your Genotype:

Allele 2Allele 1

Location: Chromosome 1p36.22

Potential Impact:

Variant +

No Downregulation 

Amino Acid Position: 429

DNA Position: 1515

Amino Acid Codon

Wild Type -

ACCAGTGAA                           AGTGTCTTTG            A (A  C) or

SNP 

Glutamate to Alanine 

Genotypes Amino Acid

A A
A C 
C C 

Glu Glu

Glu Ala

Ala Ala

* Frequency:
Population
 Category 

SAS 

EUR 

EAS 

AFR 

AMR 

AA CC A C 

43%        45%      12%

39%        44%      17%

62%        34%        4%

78%        21%        1%

63%        33%        4%

G     A       G    A  A   →   C

References 

*Population frequency data is from 1000 GENOMES project as sourced from NCBI dbSNP. The population categories are listed below: 
EUR (European): Americans with Northern and Western European Ancestry, Toscani, Finnish, British, Spanish 
EAS (East Asian): Han Chinese (Beijing), Japanese (Tokyo), Southern Han Chinese, Chinese Dai, Kinh (Vietnam) 
AFR (African):  Nigerian, Kenyan, Gambian, Mendi (Sierra Leone), African American, African Caribbean 
AMR (Ad Mixed American): Mexican, Puerto Rican, Colombian, Peruvian 
SAS (South Asian): Americans of Gujarati descent (India), Punjabi (Pakistan), Bengali (Bangladesh), Sri Lankan/Indian in UK
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Catechol-O-methyltransferaseCOMT V158M

Rs Number: rs4680

Your Genotype:

Allele 2Allele 1

Location: Chromosome 38.p12

Potential Impact:

Variant +

   Downregulation 

Amino Acid Position: 158

DNA Position: 721

Amino Acid Codon

Wild Type -

TTTCGCTGGC                           AAGGACAA(G  A) or TG 

SNP 

Valine to Methionine 

Genotypes Amino Acid

G G
G A 
A A 

Val Val

Val Met

Met Met

* Frequency:
Population
 Category 

SAS 

EUR 

EAS 

AFR 

AMR 

GG AA G A 

22%        53%      25%

37%        41%      22%

54%        37%        8%

46%        45%        9%

43%        47%      10%

    TG         TGG    →A

References 

*Population frequency data is from 1000 GENOMES project as sourced from NCBI dbSNP. The population categories are listed below: 
EUR (European): Americans with Northern and Western European Ancestry, Toscani, Finnish, British, Spanish 
EAS (East Asian): Han Chinese (Beijing), Japanese (Tokyo), Southern Han Chinese, Chinese Dai, Kinh (Vietnam) 
AFR (African):  Nigerian, Kenyan, Gambian, Mendi (Sierra Leone), African American, African Caribbean 
AMR (Ad Mixed American): Mexican, Puerto Rican, Colombian, Peruvian 
SAS (South Asian): Americans of Gujarati descent (India), Punjabi (Pakistan), Bengali (Bangladesh), Sri Lankan/Indian in UK
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Commentary

Patient: Sample Patient




