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3534 Methylation Panel - Plasma & Whole Blood

Interpretation At-a-Glance

Methylation

+RPRF\VWHLQH� Ⴃ
6$+�Ⴃ
6$0�Ⴃ
&KROLQH�Ⴃ
%HWDLQH�Ⴃ
'0*�Ⴃ
6DUFRVLQH�Ⴃ

Genetic Polymorphism
DOWNREGULATING SNPS UPREGULATING SNPS

MTHFR

C677T

A1298C

MTRR

A66G

MAT1A

D18777A

SHMT1

C1240T

MTR

A2756G

CBS

C699T

BHMT

G742A

GNMT

C1289T

COMT

V158M

Transsulfuration

*OXWDWKLRQH�Ⴍ
&\VWDWKLRQLQH� Ⴃ
&\VWHLQH� Ⴃ

Methylation Status

SAM/SAH Ratio
Low High

Methylation Balance
Un-methylated 
Metabolites

Methyl Group 
Donors

Met/Sulf Balance
MethylationTranssulfuration

Methylation Panel #3534
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3534 Methylation Panel - Plasma & Whole Blood
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Methyl Group Donors

Methyl Group Metabolites

Transsulfuration Metabolites

QDQRPRO�/

QDQRPRO�/

QDQRPRO�/

ಳ7KHVH�UHVXOWV�DUH�QRW�UHSUHVHQWHG�E\�TXLQWLOH�YDOXHV�
7HVWV�ZHUH�GHYHORSHG�DQG�WKHLU�SHUIRUPDQFH�FKDUDFWHULVWLFV�GHWHUPLQHG�E\�*HQRYD�'LDJQRVWLFV��8QOHVV�RWKHUZLVH�QRWHG�ZLWK�Ⴗ��WKH�DVVD\V�KDYH�QRW�EHHQ�FOHDUHG�E\�WKH�8�6��)RRG�
DQG�'UXJ�$GPLQLVWUDWLRQ�

QDQRPRO�/

3.3Methylation Index (SAM/SAH Ratio) 2.2-6.4

1.04Methylation Balance Ratio 1.03-1.20

0.63Met/Sulf Balance Ratio 0.55-0.64

5.2Betaine/Choline Ratio 2.6-7.7

137S-adenosylmethionine (SAM) 65-150

30Methionine 23-38

12.0Choline 5.2-13.0

62Betaine 21-71

125Serine 91-161

41S-adenosylhomocysteine (SAH) 16-41

5.0Dimethylglycine (DMG) 1.6-5.0

6,485Sarcosine 3,670-6,743

317Glycine 181-440

321Cystathionine 74-369

H439Cyst(e)ine 271-392

104Taurine 50-139

H12.0 3.7-10.4+RPRF\VWHLQH�ಳ

836 >=669*OXWDWKLRQH�ಳ



Methylation / Transsulfuration Pathway

��Methylation

����Transsulfuration

��Folate Cycle

Energy Production Detoxification
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 Betaine-homocysteine S-methyltransferaseBHMT G742A

Rs Number: rs3733890

Your Genotype:

Allele 2Allele 1

Location: Chromosome 5q14.1

Potential Impact:

Wild Type -

No 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   ĺ    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%

ವ 7KH�%+07�*���$�SRO\PRUSKLVP�UHVXOWV�LQ�LQFUHDVHG�%+07�DFWLYLW\��DOVR�UHIHUUHG
WR�DV�ಯXSUHJXODWLRQರ���8SUHJXODWLRQ�RI�%+07�PD\�OHDG�WR�ORZHU�OHYHOV�RI
KRPRF\VWHLQH�DV�ZHOO�DV�OHVV�GHSHQGHQF\�RQ�IRODWH�DQG�YLWDPLQ�%����DV�PHWK\O
GRQRUV�

ವ %HFDXVH�WKLV�%+07�SRO\PRUSKLVP�UHVXOWV�LQ�LQFUHDVHG�DFWLYLW\��UHVHDUFK�VXJJHVWV
WKDW�WKLV�613�LV�SURWHFWLYH�DJDLQVW�PDQ\�RI�WKH�FOLQLFDO�FRQGLWLRQV�UHODWHG�WR
HOHYDWHG�KRPRF\VWHLQH�DQG�IRODWH�GHILFLHQF\�

ವ 7KLV�*���$�613�KDV�EHHQ�DVVRFLDWHG�ZLWK�UHGXFHG�DOO�FDXVH�PRUWDOLW\�LQ�EUHDVW
FDQFHU�DQG�GHFUHDVHG�ELUWK�GHIHFW�ULVN�LQ�VRPH�VWXGLHV�{೜ೕ

ವ +RZHYHU��WKH�RYHUXVH�RI�FKROLQH�DV�D�VXEVWUDWH�IRU�PHWK\ODWLRQ�PD\�KDYH�D
QHJDWLYH�PHWDEROLF�FRQVHTXHQFH��EHFDXVH�FKROLQH�LV�QHHGHG�IRU�PDQ\�RWKHU
SURFHVVHV�LQ�WKH�ERG\�
თ )RU�H[DPSOH��613V�IRU�WKLV�HQ]\PH�PD\�UHVXOW�LQ�GHFUHDVHG�FKROLQH�DYDLODELOLW\
IRU�WKH�3(07�SDWKZD\��ZKLFK�LV�UHVSRQVLEOH�IRU�DFHW\OFKROLQH�DQG�SKRVSKROLSLG
V\QWKHVLV�ೖ

ವ $EQRUPDO�FKROLQH�PHWDEROLVP�PD\�EH�DVVRFLDWHG�ZLWK�FRQJHQLWDO�DEQRUPDOLWLHV
VXFK�DV�'RZQ�V\QGURPH�DQG�QHXUDO�WXEH�GHIHFWV�೘�7KHVH�ULVNV�PD\�EH
H[DFHUEDWHG�E\�KRPR]\JRXV�SRVLWLYH�ILQGLQJV�FRPELQHG�ZLWK�ORZ�IRODWH�LQWDNH�

�� %R\OHV�$/��HW�DO������������������������������������������������������������������
�� 6KDZ�*0��HW�DO���������������������������������������
�� 0RVWRZVND�$��HW�DO������������������������������������������
�� GD�&RVWD�.$��HW�DO����������������������������������������
�� 2EHLG�5���������������������������������
�� 6XQGHQ�6/��HW�DO������������������������������������������������������������
�� -DLVZDO�6.��HW�DO���������������������������������������������

(QYLURQ�+HDOWK�3HUVSHFW�
%0&�0HG�*HQ�

-�0HG�*HQ
)$6(%�-�

1XWULHQWV
$UFK�%LRFKHP�%LRSK\V�
(XU�-�&OLQ�1XWU�

ವ &KHFN�FKROLQH�DQG�EHWDLQH�OHYHOV��FRQVLGHU�VXSSOHPHQWDWLRQ�LI�DSSOLFDEOH�
(QVXUH�DGHTXDWH�GLHWDU\�FKROLQH�LQWDNH�

ವ $VVHVV�OLNHOLKRRG�RI�]LQF�LQVXIILFLHQF\��HYDOXDWH�SODVPD�]LQF�DQG�]LQF�FRSSHU
UDWLR�

ವ $VVHVV�6$0�6$+�UDWLR�DQG�0HWK\O�%DODQFH�5DWLR�WR�UXOH�RXW�H[FHVVLYH�6$0
SURGXFWLRQ�

%HWDLQH�KRPRF\VWHLQH�PHWK\OWUDQVIHUDVH��%+07��LV�WKH�HQ]\PH�UHVSRQVLEOH�IRU�UHPHWK\ODWLRQ�RI�
KRPRF\VWHLQH�YLD�DQ�DOWHUQDWH�SDWKZD\�XVLQJ�EHWDLQH�DV�D�PHWK\O�GRQRU�ೖ�%+07�DFWV�DV�D�EDFNXS�SDWKZD\�
WR�PDLQWDLQ�6$0�OHYHOV�DQG�LV�H[SUHVVHG�SULPDULO\�LQ�WKH�OLYHU�DQG�NLGQH\�೗

+HDOWK�,PSOLFDWLRQV

&OLQLFDO�&RQVLGHUDWLRQV

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

�����$GG�RQ�0HWK\ODWLRQ�*HQRPLFV���%XFFDO�VDPSOH
0HWKRGRORJ\��'1$�6HTXHQFLQJ
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 CBS C699T

Rs Number: rs234706

Your Genotype:

Allele 2Allele 1

Location: Chromosome 21q22.3

Potential Impact:

Variant +

   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 ĺ   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.

ವ 7KH�&%6�HQ]\PH�LV�VWURQJO\�UHJXODWHG�E\�WKH�DYDLODELOLW\�RI�6$0��$GHTXDWH�6$0
OHYHOV�OHDGV�WR�DQ�XSUHJXODWLRQ�RI�WKH�&%6�HQ]\PH��DOORZLQJ�KRPRF\VWHLQH�WR�EH
LUUHYHUVLEO\�FRPPLWWHG�WR�WKH�WUDQVVXOIXUDWLRQ�SDWKZD\�{

ವ 0RVW�OLWHUDWXUH�VXJJHVWV�WKDW�&%6�&���7�SRO\PRUSKLVPV�UHVXOW�LQ�XSUHJXODWLRQ�RI
&%6�DFWLYLW\�IDYRULQJ�WUDQVVXOIXUDWLRQ�DQG�ORZHULQJ�KRPRF\VWHLQH�tbu

ವ 2QH�VWXG\�GHPRQVWUDWHG�WKH�RSSRVLWH�HIIHFW�LQ�D�&KLQHVH�SRSXODWLRQ�ZKHUH�&%6
SRO\PRUSKLVPV�UHVXOWHG�LQ�LQFUHDVHG�SODVPD�KRPRF\VWHLQH�ೕ�7KHUHIRUH��GHEDWH
H[LVWV�UHJDUGLQJ�WKH�LPSDFW�RI�&���7�SRO\PRUSKLVP�RQ�HQ]\PH�DFWLYLW\�

ವ 'HVSLWH�WKH�ODFN�RI�DJUHHPHQW�RQ�HQ]\PH�DFWLYLW\��PXOWLSOH�VWXGLHV�GHPRQVWUDWH
FOLQLFDO�DVVRFLDWLRQV�ZLWK�WKH�&���7�SRO\PRUSKLVP��7KHVH�LQFOXGH�
თ 5HGXFHG�ULVN�RI�O\PSKRPD�ೖ
თ 5HGXFHG�ULVN�RI�YHQRXV�GLVHDVH�೗b೘
თ 3URWHFWLYH�HIIHFWV�DJDLQVW�GHHS�YHLQ�WKURPERVLV�೗
თ 'HFUHDVHG�ULVN�RI�FRURQDU\�DUWHU\�GLVHDVH�೙







ವ 6LQFH�WKLV�SRO\PRUSKLVP�LV�PRVWO\�FRQVLGHUHG�WR�EH�SURWHFWLYH��HYDOXDWH
KRPRF\VWHLQH�OHYHOV�LQ�SDWLHQWV�ZLWK�ಯZLOG�W\SHರ��QHJDWLYH��&%6�JHQRW\SHV�DQG
DGGUHVV�FDXVHV�RI�HOHYDWHG�KRPRF\VWHLQH�

ವ 6RPH�FOLQLFLDQV�FRQVLGHU�&%6�SRO\PRUSKLVPV�WR�SRWHQWLDOO\�ಯGUDLQರ�PHWK\ODWLRQ
PHWDEROLWHV�LQWR�WKH�WUDQVVXOIXUDWLRQ�F\FOH��(YDOXDWH�RYHUDOO�PHWK\O�EDODQFH�UDWLRV
DQG�FRQVLGHU�PHWK\ODWLRQ�VXSSRUW�LI�ZDUUDQWHG�

ವ 5HGXFH�OHYHOV�RI�R[LGDWLYH�VWUHVV�ZKLFK�IXUWKHU�XSUHJXODWH�WKH�&%6�HQ]\PH�

ವ (YDOXDWH�RWKHU�WUDQVVXOIXUDWLRQ�PHWDEROLWHV��WDXULQH��F\VWDWKLRQLQH��DQG�JOXWDWKLRQH�
WR�GHWHUPLQH�LI�XSUHJXODWLRQ�RI�&%6�LV�OLNHO\��$VVHVV�PHW�VXOI�EDODQFH�UDWLR�

ವ (QVXUH�DGHTXDWH�VXSSO\�RI�YLWDPLQ�%���DQG�LURQ��DV�WKHVH�DUH�FRIDFWRUV�IRU�WKH
&%6�HQ]\PH�

�� 6WDEOHU�63��HW�DO�����������������������������������
�� 'H6WHIDQR�9HD�������������������������������������������������
�� $UDV����HW�DO����������������������������������������
�� :X�;��HW�DO��������������������������������������������������������
�� /L�4��HW�DO��������������������������������������������������������������������������
�� $\DOD�&��HW�DO����������������������������������������
�� +HQGUL[�3��HW�DO���������������������������������
�� .UXJHU�:'��HW�DO������������������������������������������������

%ORRG
$QQ�+XP�*HQHW

&OLQ�*HQHW
+HUHG�&DQFHU�&OLQ�3UDFW

&DQFHU�&DXVHV�&RQWURO���&&&
%LRPHGLFD
-�1HXURVXUJ
0RO�*HQHW�0HWDE

+HDOWK�,PSOLFDWLRQV

&OLQLFDO�&RQVLGHUDWLRQV

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

�����$GG�RQ�0HWK\ODWLRQ�*HQRPLFV���%XFFDO�VDPSOH
0HWKRGRORJ\��'1$�6HTXHQFLQJ
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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.

ವ *107�DFWV�DV�D�6$0�6$+�EXIIHU�E\�GLVSRVLQJ�H[FHVV�6$0�WKURXJK�FRQMXJDWLRQ
ZLWK�JO\FLQH��7KLV�SURFHVV�LV�GRZQUHJXODWHG�LQ�UHVSRQVH�WR�ORZ���07+)�DQG�6$0
OHYHOV��,QFUHDVHG�*107�DFWLYLW\�FRXOG�SRWHQWLDOO\�OHDG�WR�LQFUHDVHG�VDUFRVLQH
OHYHOV��ZKLFK�KDV�EHHQ�DVVRFLDWHG�ZLWK�SURVWDWH�FDQFHU�ULVN�LQ�VHYHUDO�VWXGLHV�{೜u
თ +RZHYHU��LQ�RQH�VWXG\�RI�7DLZDQHVH�PHQ��ZKHUH�*107�SRO\PRUSKLVP�LV�OHVV
FRPPRQ���*107�SRO\PRUSKLVP�VKRZHG�D�SURWHFWLYH�HIIHFW�RQ�SURVWDWH�FDQFHU
ULVN��ZKLFK�KLJKOLJKWV�WKH�GLIIHUHQFHV�LQ�613�IUHTXHQFLHV�LQ�GLIIHUHQW
SRSXODWLRQV�ೕ

ವ 7KH�&����7�SRO\PRUSKLVP�UHVXOWV�LQ�XSUHJXODWLRQ�RI�WKH�*107�HQ]\PH�ZKLFK
LQFUHDVHV�WKH�UDWH�RI�6$0�GLVSRVDO�DQG�VDUFRVLQH�FUHDWLRQ��7KLV�PD\�OLPLW�6$0
DYDLODELOLW\�IRU�PHWK\ODWLRQ�UHDFWLRQV�DQG�UHGXFH�LWV�UHJXODWRU\�HIIHFWV�RQ�WKH
WUDQVVXOIXUDWLRQ�DQG�RU�IRODWH�SDWKZD\V�

ವ *107�LV�DOVR�LQYROYHG�LQ�GHWR[LILFDWLRQ�DQG�DQWLR[LGDQW�SDWKZD\V��7KLV�PD\�SOD\�D
UROH�LQ�WKH�LQFUHDVHG�FDQFHU�ULVN�GHPRQVWUDWHG�LQ�KRPR]\JRXV�QHJDWLYH�LQGLYLGXDOV
DQG�LQ�DQLPDO�PRGHOV�

ವ *107�613V�KDYH�EHHQ�VKRZQ�WR�SOD\�D�UROH�LQ�HOHYDWLQJ�SODVPD�KRPRF\VWHLQH�
SDUWLFXODUO\�ZLWK�IRODWH�UHVWULFWLRQ�ೖ

ವ (YDOXDWH�PHWK\ODWLRQ�EDODQFH��6$0�6$+��DQG�VDUFRVLQH�OHYHOV�

ವ (QVXUH�DGHTXDWH�OHYHOV�RI�JO\FLQH��DV�WKLV�LV�D�VXEVWUDWH�IRU�WKH�UHDFWLRQ�FDWDO\]HG
E\�*107�DQG�LV�DOVR�LQYROYHG�LQ�JOXWDWKLRQH�V\QWKHVLV�

�� /XFDUHOOL�*��HW�DO����������������������������������������
�� -HQW]PLN�)��HW�DO����������������������������������
�� 6UHHNXPDU�$��HW�DO����������������������������������
�� &KHQ�0��HW�DO�����������������������������H������
�� %HDJOH�%��HW�DO������������������������������������

3URVWDWH
(XU�8URO
1DWXUH

3OR6�RQH
-�1XWU

+HDOWK�,PSOLFDWLRQV

&OLQLFDO�&RQVLGHUDWLRQV

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

�����$GG�RQ�0HWK\ODWLRQ�*HQRPLFV���%XFFDO�VDPSOH
0HWKRGRORJ\��'1$�6HTXHQFLQJ
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 MAT1A D18777A

Rs Number: rs3851059

Your Genotype:

Allele 2Allele 1

Location: Chromosome 10q22.3

Potential Impact:

Variant +

   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.

ವ 0HWKLRQLQH�DGHQRV\OWUDQVIHUDVH��0$7��DFWLYLW\�LV�FULWLFDO�WR�PHWK\ODWLRQ��7KHUH�DUH
D�IHZ�0$7�$�JHQHWLF�SRO\PRUSKLVPV�VWXGLHG�WKDW�OHDG�WR�0$7�$�GHILFLHQF\��DOVR
NQRZQ�DV�0XGGಬV�'LVHDVH���EXW�WKLV�FRQGLWLRQ�LV�H[WUHPHO\�UDUH�

ವ 7KH�'�����$�613�LV�IDLUO\�FRPPRQ�LQ�WKH�KXPDQ�SRSXODWLRQ�DQG�KDV�DVVRFLDWLRQV
ZLWK�FDUGLRYDVFXODU�GLVHDVH�ULVN�{

ವ $OWKRXJK�OLWHUDWXUH�LV�VFDQW�RQ�WKLV�PXWDWLRQ��VRPH�VWXGLHV�KDYH�GHPRQVWUDWHG
KLJKHU�KRPRF\VWHLQH�OHYHOV�ZLWK�WKLV�SRO\PRUSKLVP�t�$QRWKHU�VWXG\�DOVR
GHPRQVWUDWHG�WKDW�WKLV�FRUUHODWLRQ�ZDV�PRGXODWHG�E\�RYHUDOO�GLHWDU\�IDW�LQWDNH�u

ವ $QRWKHU�VWXG\�GHPRQVWUDWHG�WKDW�WKH�'�����$�613�ZDV�DVVRFLDWHG�ZLWK�KLJKHU
UDWHV�RI�VWURNH�LQGHSHQGHQW�RI�KRPRF\VWHLQH�OHYHOV��ZKLFK�ZDV�K\SRWKHVL]HG�WR�EH
GXH�WR�PHWK\ODWLRQ�DFWLYLW\�LPSDLUPHQW�{

ವ (YDOXDWH�PHWK\ODWLRQ�EDODQFH��6$0�6$+��DQG�VDUFRVLQH�OHYHOV�

ವ 5HGXFH�OHYHOV�RI�R[LGDWLYH�VWUHVV��VXFK�DV�IUHH�UDGLFDO�H[SRVXUH�DQG�DOFRKRO�LQWDNH
DV�WKHVH�FDQ�IXUWKHU�LPSDLU�WKH�0$7�$�HQ]\PH�

ವ (QVXUH�DGHTXDWH�OHYHOV�RI�0$7�$�FRIDFWRUV�VXFK�DV�PDJQHVLXP�DQG�SRWDVVLXP�
&RQVLGHU�WHVWLQJ�5%&�PDJQHVLXP�DQ�SRWDVVLXP�

ವ 3DWLHQWV�ZLWK�WKLV�SRO\PRUSKLVP�PD\�KDYH�KLJKHU�KRPRF\VWHLQH�LQ�UHVSRQVH�WR
GLHWDU\�IDW�LQWDNH�WKDQ�WKRVH�ZLWKRXW�u�0RQLWRU�DGYDQFHG�FDUGLRYDVFXODU�ULVN
PDUNHUV�LI�FOLQLFDOO\�DSSURSULDWH�

�� /DL�&4��HW�DO������������������������������������������������
�� %HDJOH�%��HW�DO������������������������������������
�� +XDQJ�7��HW�DO������������������������������������������������������������������

$P�-�&OLQ�1XWU
-�1XWU
1XWU�0HWDE�&DUGLRYDVF�'LV

+HDOWK�,PSOLFDWLRQV

&OLQLFDO�&RQVLGHUDWLRQV

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

�����$GG�RQ�0HWK\ODWLRQ�*HQRPLFV���%XFFDO�VDPSOH
0HWKRGRORJ\��'1$�6HTXHQFLQJ
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3DJH��3DWLHQW�� ,'��

*0(7+��

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   ĺ    G

ವ 7KH�$����*�SRO\PRUSKLVP�LV�WKH�PRVW�FRPPRQ�075�613�GLVFXVVHG�LQ�WKH
OLWHUDWXUH�

ವ ,W�LV�JHQHUDOO\�DFFHSWHG�WKDW�WKLV�613�XSUHJXODWHV�WKH�075�HQ]\PH�OHDGLQJ�WR
ORZHU�KRPRF\VWHLQH�OHYHOV�{

ವ 7KH�LPSDFW�RI�WKLV�613�RQ�JOREDO�'1$�PHWK\ODWLRQ�LV�GHEDWHG�LQ�WKH�OLWHUDWXUH�
KRZHYHU�FOLQLFDO�DVVRFLDWLRQV�ZLWK�WKH�$����*�SRO\PRUSKLVP�LQFOXGH�FRQJHQLWDO
ELUWK�GHIHFWV�VXFK�DV�VSLQD�ELILGD��FOHIW�OLS�SDODWH��DQG�FDUGLDF�GHIHFWV�t೜ೕ

ವ 2QH�K\SRWKHVLV�LV�WKDW�DV�WKH�075�HQ]\PH�LV�DW�WKH�MXQFWLRQ�EHWZHHQ�WKH�IRODWH
SDWKZD\�DQG�WKH�PHWK\ODWLRQ�SDWKZD\��XSUHJXODWLRQ�RI�075�PD\�VKXQW�IRODWH
JURXSV�WR�WKH�PHWK\ODWLRQ�F\FOH�DW�WKH�H[SHQVH�RI�RWKHU�IRODWH�QHHGV��VXFK�DV
SXULQH�QXFOHRWLGH�V\QWKHVLV�

ವ 6HYHUDO�HSLGHPLRORJLFDO�VWXGLHV�RQ�075�SRO\PRUSKLVP�KDYH�GHPRQVWUDWHG�ULVN
DVVRFLDWLRQV�ZLWK�YDULRXV�FDQFHUV��HYLGHQFH�UHPDLQV�FRQWURYHUVLDO�ೖ೜೘�0DQ\�RI
WKHVH�ULVN�DVVRFLDWLRQV�DSSHDU�WR�EH�SRSXODWLRQ�HWKQLFLW\�VSHFLILF��ZKLFK�FRXOG�EH
GXH�WR�JHQH�JHQH�LQWHUDFWLRQV�ZLWK�0755�DQG�07+)5�

ವ &RPSDUH�DQ\�075�SRO\PRUSKLVPV�ZLWK�07+)5�DQG�0755�JHQHWLF�UHVXOWV�

ವ (YDOXDWH�KRPRF\VWHLQH��6$0�6$+�UDWLR��DQG�PRQLWRU�ELRPDUNHUV�IRU�YLWDPLQ�%���
DQG�IRODWH�

ವ (QVXUH�DGHTXDWH�GLHWDU\�LQWDNH�RI�IRODWH�DQG�YLWDPLQ�%����

0HWKLRQLQH�V\QWKDVH��06�075��LV�UHVSRQVLEOH�IRU�FRQYHUWLQJ�KRPRF\VWHLQH�EDFN�LQWR�PHWKLRQLQH�E\�XVLQJ�
��07+)�DV�D�PHWK\O�GRQRU��7KLV�UHDFWLRQ�UHTXLUHV�]LQF�DQG�DFWLYH�%�����PHWK\OFREDODPLQ��DV�FRIDFWRUV�
DQG�LV�WKH�PDLQ�SDWKZD\�UHVSRQVLEOH�IRU�KRPRF\VWHLQH�UHF\FOLQJ�LQ�HYHU\�FHOO�

�� +R�9��HW�DO����������������������������������������
�� :DQJ�:��HW�DO�������������������������������������������������������������������
�� .OHUN�0��HW�DO��������������������������������������������
�� 'RROLQ�07��HW�DO�����������������������������������������������������
�� %OHLFK�6��HW�DO�������������������������������������������
�� +RVVHLQL�0����������������������������������������������
�� -LDQJ�KXD�4��HW�DO������������������������������������������������

*HQHV�1XWU
*HQHW�7HVW�0RO�%LRPDUNHUV
7KURPE�5HV

$P�-�+XP�*HQHW
(SLJHQRPLFV

3RO�-�RI�3DWKRO
7XPRXU�%LRO

+HDOWK�,PSOLFDWLRQV

&OLQLFDO�&RQVLGHUDWLRQV

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

�����$GG�RQ�0HWK\ODWLRQ�*HQRPLFV���%XFFDO�VDPSOH
0HWKRGRORJ\��'1$�6HTXHQFLQJ
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3DJH��3DWLHQW�� ,'��

*0(7+��

 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  ĺ     G

ವ 0755�SRO\PRUSKLVPV�UHVXOW�LQ�GHFUHDVHG�HQ]\PH�DFWLYLW\�DQG�WKHUHIRUH�D
GHFUHDVHG�FDSDFLW\�WR�UHF\FOH�R[LGL]HG�FREDODPLQ��YLWDPLQ�%������7KLV�GHFUHDVHG
HQ]\PH�DFWLYLW\�FDQ�DIIHFW�PHWK\ODWLRQ�FDSDFLW\�E\�OLPLWLQJ�WKH�DPRXQW�RI�DFWLYH
%����DYDLODEOH�IRU�KRPRF\VWHLQH�FRQYHUVLRQ�{

ವ %RWK�0755�SRO\PRUSKLVPV�FDQ�UHVXOW�LQ�KRPRF\VWHLQH�HOHYDWLRQ��LQGHSHQGHQW�RI
IRODWH��%�����RU�%���OHYHOV�t

ವ 7KH�$��*�SRO\PRUSKLVP�LV�WKH�PRVW�FRPPRQO\�VWXGLHG�0755�613��,W�KDV�EHHQ
DVVRFLDWHG�ZLWK�QXPHURXV�FOLQLFDO�FRQGLWLRQV��VXFK�DV�YDULRXV�FDQFHUV��ELUWK
GHIHFWV��PHWDEROLF�V\QGURPH��PRRG�GLVRUGHU��DQG�HOHYDWHG�KRPRF\VWHLQH�u೜ೖ

ವ 7KH�$��*�SRO\PRUSKLVP�KDV�DOVR�EHHQ�VKRZQ�WR�FRUUHODWH�ZLWK�JOREDO�'1$
K\SRPHWK\ODWLRQ��ZKLFK�LV�D�GLUHFW�PDUNHU�IRU�PHWK\ODWLRQ�LPSDLUPHQW�

ವ &RPSDUH�DQ\�0755�SRO\PRUSKLVPV�ZLWK�07+)5�DQG�075�JHQHWLF�UHVXOWV
(YDOXDWH�KRPRF\VWHLQH��6$0�6$+�UDWLR��DQG�PRQLWRU�ELRPDUNHUV�IRU�YLWDPLQ�%���
DQG�IRODWH�

ವ (QVXUH�DGHTXDWH�GLHWDU\�LQWDNH�RI�IRODWH�DQG�YLWDPLQ�%�����FRQVLGHU�UHSOHWLRQ�ZLWK
PHWK\OFREDODPLQ�LQ�WKHVH�LQGLYLGXDOV�

ವ (QVXUH�DGHTXDWH�YLWDPLQ�%���DQG�%���VWDWXV��DV�WKH\�DUH�FRIDFWRUV�IRU�WKH�0755
HQ]\PH�

ವ $VVHVV�DQWLR[LGDQW�FDSDFLW\��DV�R[LGDWLYH�VWUHVV�LPSDFWV�OHYHOV�RI�PHWK\OFREDODPLQ�

0HWKLRQLQH�V\QWKDVH�UHGXFWDVH��0755��LV�DQ�HQ]\PH�WKDW�ZRUNV�LQ�FRRSHUDWLRQ�ZLWK�PHWKLRQLQH�V\QWKDVH�
�075��E\�UHGXFLQJ�R[LGL]HG�IRUPV�RI�YLWDPLQ�%����WR�EH�UHXVHG��7KLV�DOORZV�075�WR�FRQWLQXH�WR�FRQYHUW�
KRPRF\VWHLQH�EDFN�LQWR�PHWKLRQLQH�

�� 2OWHDQX�+��HW�DO������������������������������������������������
�� *DXJKDQ�'-��HW�DO�������������������������������������������������
�� -DPHUVRQ�%'��HW�DO�����������������������������������������������������������
�� +DVVDQ�)0��HW�DO����������������������������
�� *XR�41��HW�DO�����������������������������������������������

%LRFKHPLVWU\
$WKHURVFOHURVLV
,QW�-�*HULDWU�3V\FKLDWU\

*HQH
%LR0HG�5HV�,QW

+HDOWK�,PSOLFDWLRQV

&OLQLFDO�&RQVLGHUDWLRQV

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

�����$GG�RQ�0HWK\ODWLRQ�*HQRPLFV���%XFFDO�VDPSOH
0HWKRGRORJ\��'1$�6HTXHQFLQJ
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3DJH���3DWLHQW�� ,'��

*0(7+��

 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    ĺT

* 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

ವ 6+07��LV�D�ELGLUHFWLRQDO�HQ]\PH�WKDW�FDQ�FUHDWH�D�VKRUW�FXW�IRU�PHWK\ODWLRQ�RI
KRPRF\VWHLQH�EDFN�WR�PHWKLRQLQH�WKURXJK�UDSLG�FUHDWLRQ�RI���07+)��+RZHYHU�
6+07�JHQHUDOO\�JLYHV�PHWDEROLF�SULRULW\�WR�QXFOHRWLGH�V\QWKHVLV�RYHU�6$0
V\QWKHVLV�{

ವ 7KH�&����7�SRO\PRUSKLVP�DOWHUV�WKH�6+07��HQ]\PH�IXQFWLRQ�WR�IDYRU�WKH�IRODWH
F\FOH�RYHU�WKH�PHWK\ODWLRQ�F\FOH�WR�DQ�HYHQ�JUHDWHU�H[WHQW��8OWLPDWHO\��WKLV
LPEDODQFH�FDQ�FDXVH�UHGXFHG�FLUFXODWLQJ�IRODWH����07+)��OHYHOV�DQG�LQFUHDVHG
KRPRF\VWHLQH�t

ವ 7KLV�613�DGYHUVHO\�DIIHFWV�'1$�V\QWKHVLV��PHWK\ODWLRQ�V\VWHPV��DQG�FDXVHV
JHQRPH�LQVWDELOLW\��,W�HYHQWXDOO\�OHDGV�WR�RQFRJHQH�RYHUH[SUHVVLRQ�DQG�WXPRU
VXSSUHVVRU�JHQH�LQDFWLYDWLRQ�{bu

ವ 7KH�&����7�613�KDV�EHHQ�DVVRFLDWHG�ZLWK�VHYHUDO�FOLQLFDO�FRQGLWLRQV��LQFOXGLQJ
YDULRXV�FDQFHUV�DQG�H[DFHUEDWLRQ�RI�FDUGLRYDVFXODU�GLVHDVH�ULVN�DVVRFLDWHG�ZLWK
07+)5�ೕ೜೗




ವ (YDOXDWH�07+)5�613�ZKLFK�PD\�H[DFHUEDWH�&9'�ULVN�DQG�ORZ�IRODWH�VWDWXV�

ವ &RQVLGHU�VXSSOHPHQWDWLRQ�ZLWK���07+)�DQG�RWKHU�PHWK\O�GRQRUV�LI�KLJK
KRPRF\VWHLQH�RU�ORZ�6$0�6$+�UDWLR�

ವ &RQVLGHU�DGGLWLRQDO�%�YLWDPLQ�VXSSOHPHQWDWLRQ�WR�VXSSRUW�07+)5�HQ]\PH��VXFK�DV
YLWDPLQV�%����%����DQG�%����

6HULQH�K\GUR[\PHWK\OWUDQVIHUDVH����6+07��LV�UHVSRQVLEOH�IRU�PDLQWDLQLQJ�D�UHODWLYH�EDODQFH�RI�IRODWH�
JURXSV�EHWZHHQ�WKH�PHWK\ODWLRQ�F\FOH�DQG�WKH�IRODWH�F\FOH��,W�XVHV�VHULQH�DQG�JO\FLQH�WR�H[FKDQJH�PHWK\O�
JURXSV�EHWZHHQ�7+)�DQG������07+)�DV�QHHGHG��

�� &KRL�6�:��0DVRQ�-%���������������������������������
�� /LJKWIRRW�7-��HW�DO����������������������������������������������������������������������������������
�� =LMQR�$��HW�DO��������������������������������������������������
�� :DQJ�<�:��HW�DO�����������������������������������������������
�� &DUPRQD�%��HW�DO������������������������������������������������
�� :HUQLPRQW�60��HW�DO���������������������������������

-�1XWU
&DQFHU�(SLGHPLRO�%LRPDUNHUV�3UHY

&DUFLQRJHQHVLV
&KLQ�-�&DQFHU
$P�-�&OLQ�1XWU

-�1XWU

+HDOWK�,PSOLFDWLRQV

&OLQLFDO�&RQVLGHUDWLRQV

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

�����$GG�RQ�0HWK\ODWLRQ�*HQRPLFV���%XFFDO�VDPSOH
0HWKRGRORJ\��'1$�6HTXHQFLQJ
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3DJH���3DWLHQW�� ,'��

*0(7+��

 5,10-methylenetetrahydrofolate reductaseMTHFR C677T

Rs Number: rs1801133

Your Genotype:

Allele 2Allele 1

Location: Chromosome 1p36.22

Potential Impact:

Wild Type -

No 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   ĺ   T

ವ 7KH�&���7�SRO\PRUSKLVP�GRZQUHJXODWHV�HQ]\PDWLF�DFWLYLW\��ZKLFK�FDQ�OLPLW
bbbPHWK\ODWLRQ�UHDFWLRQV�LQ�WKH�ERG\��7KH�&���7�SRO\PRUSKLVP�UHVXOWV�LQ�DQ
bbbLQFUHDVHG�ULVN�RI�KLJK�KRPRF\VWHLQH�DQG�DQ�LQFUHDVHG�WHQGHQF\�IRU�ORZHU�IRODWH
bbbOHYHOV�{bt

ವ +RPR]\JRVLW\�IRU�����������UHVXOWV�LQ��������UHGXFWLRQ�LQ�07+)5�HQ]\PH�DFWLYLW\�
+HWHUR]\JRVLW\�IRU�����������UHVXOWV�LQ��������UHGXFWLRQ�LQ�07+)5�HQ]\PH�DFWLYLW\�u

ವ /RZHU�OHYHOV�RI�%�YLWDPLQ�DQG�IRODWH�LQFUHDVH�WKH�ULVN�RI�HOHYDWHG�KRPRF\VWHLQH
UHODWHG�WR�07+)5�613V�t

ವ +RPR]\JRXV�&���7�VXEMHFWV�KDYH�KLJKHU�+F\�OHYHOV��ZKLOH�KHWHUR]\JRXV�VXEMHFWV
KDYH�PLOGO\�UDLVHG�+F\�OHYHOV�FRPSDUHG�WR�FRQWUROV�ೕ

ವ 07+)5�&���7�613V�KDYH�EHHQ�DVVRFLDWHG�ZLWK�PDQ\�GLVHDVH�SURFHVVHV
LQFOXGLQJ�
თ &DUGLRYDVFXODU�GLVHDVHbೖ೜೘
თ 'HSUHVVLRQ�DQG�VFKL]RSKUHQLDb೙b೚
თ ,QFUHDVHG�ULVN�RI�ELUWK�GHIHFWV�DQG�'RZQಬV�V\QGURPHb{೔
თ 3VRULDVLV
თ 'LDEHWHV
თ 3DUNLQVRQಬV�GLVHDVH
თ 9DULRXV�FDQFHUVbೕ







ವ (QVXUH�DGHTXDWH�LQWDNH�RI�GDUN�JUHHQ�OHDI\�YHJHWDEOHV�DQG�RWKHU�%�YLWDPLQ�ULFK
bbbIRRGV�

ವ (YDOXDWH�KRPRF\VWHLQH��6$0��DQG�6$+�OHYHOV�

ವ 6XSSOHPHQWDWLRQ�ZLWK�PHWK\ODWHG�IRODWH�DQG�IRODWH�ULFK�IRRGV�PD\�KHOS�ORZHU�+F\
DQG�PLWLJDWH�ULVN�{{

ವ (YDOXDWH�WKH�VWDWXV�RI�YLWDPLQ�%���DQG�%����07+)5�HQ]\PH�FRIDFWRUV��

0HWK\OHQHWHWUDK\GURIRODWH�UHGXFWDVH��07+)5��LV�D�NH\�UHJXODWRU\�HQ]\PH�ZKLFK�FRQYHUWV������
PHWK\OHQHWHWUDK\GURIRODWH�WR���PHWK\OWHWUDK\GURIRODWH����07+)���7KLV�VWHS�DFWLYDWHV�IRODWH�WR�EH�XVHG�IRU�
KRPRF\VWHLQH��+F\��FRQYHUVLRQ�WR�PHWKLRQLQH��LQVWHDG�RI�QXFOHRWLGH�V\QWKHVLV��

�� <DQJ�4��HW�DO������������������������������������������������
�� *DUFLD�0LQJXLOODQ�&-��HW�DO������������������������������������
�� :HLVEHUJ�,6��HW�DO�������������������������������������������������
�� /LHZ�6�&��HW�DO������������������������������������������������
�� =KDQJ�3��HW�DO���������������������������������������
�� <DQJ�.0��HW�DO������������������������������������������
�� &XL�7�������������������������������
�� :X�</��HW�DO�����������������������������������������������������������������������������������������
�� +X�&<��HW�DO�����������������������������������������������������������������
��� <DGDY�8��HW�DO����������������������������������������������
��� =KDR�0��HW�DO�����������������������������������

$P�-�&OLQ�1XWU
*HQHV�1XWU

$WKHURVFOHURVLV
(XU�-�0HG�*HQHW
$QJLRORJ\
%LRPHG�5HS

,QW�-�1HXURVFL
3URJ�1HXURSV\FKRSKDUPDFRO�%LRO�3V\FKLDWU\
-�1HXUDO�7UDQVP��9LHQQD�
0HWDE�%UDLQ�'LV

6WURNH

+HDOWK�,PSOLFDWLRQV

References 

&OLQLFDO�&RQVLGHUDWLRQV

*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

�����$GG�RQ�0HWK\ODWLRQ�*HQRPLFV���%XFFDO�VDPSOH
0HWKRGRORJ\��'1$�6HTXHQFLQJ
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 5,10-methylenetetrahydrofolate reductaseMTHFR A1298C

Rs Number: rs1801131

Your Genotype:

Allele 2Allele 1

Location: Chromosome 1p36.22

Potential Impact:

Variant +

   Downregulation 

Amino Acid Position: 429

DNA Position: 1515

Amino Acid Codon

Variant +

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   ĺ   C

0HWK\OHQHWHWUDK\GURIRODWH�UHGXFWDVH��07+)5��LV�D�NH\�UHJXODWRU\�HQ]\PH�ZKLFK�FRQYHUWV������
PHWK\OHQHWHWUDK\GURIRODWH�WR���PHWK\OWHWUDK\GURIRODWH����07+)���7KLV�VWHS�DFWLYDWHV�IRODWH�WR�EH�XVHG�IRU�
KRPRF\VWHLQH�FRQYHUVLRQ�WR�PHWKLRQLQH��LQVWHDG�RI�QXFOHRWLGH�V\QWKHVLV��

ವ 7KH�$����&�KRPR]\JRXV�613�PXWDWLRQ�GRZQUHJXODWHV�HQ]\PH�DFWLYLW\�EXW�PD\
QRW�LQGHSHQGHQWO\�DIIHFW�IRODWH�RU�KRPRF\VWHLQH�OHYHOV�{�+RZHYHU��D�FRPELQHG
KHWHUR]\JRVLW\�IRU�ERWK����7�DQG�����&�PXWDWLRQV�GRHV�UHVXOW�LQ�VLJQLILFDQW
SODVPD�KRPRF\VWHLQH�HOHYDWLRQ�{bt

ವ +HWHUR]\JRVLW\�IRU�RQO\������������KDV�QRW�EHHQ�VKRZQ�WR�DIIHFW�RYHUDOO�07+)5
HQ]\PH�DFWLYLW\��KRZHYHU��KRPR]\JRVLW\�IRU������������UHVXOWV�LQ��������UHGXFWLRQ
LQ�07+)5�HQ]\PH�DFWLYLW\�u

ವ 07+)5�$����&�613V�KDYH�EHHQ�DVVRFLDWHG�ZLWK�PDQ\�GLVHDVH�SURFHVVHV
LQFOXGLQJ�
თ &DUGLRYDVFXODU�GLVHDVHbೕ೜೗
თ 0DOH�LQIHUWLOLW\b೘b೙
თ ,QFUHDVHG�ULVN�RI�ELUWK�GHIHFWVb೚
თ &HUWDLQ�FDQFHU�W\SHV{೔೜{t







ವ (QVXUH�DGHTXDWH�LQWDNH�RI�GDUN�JUHHQ�OHDI\�YHJHWDEOHV�DQG�RWKHU�%�YLWDPLQ�ULFK
IRRGV�

ವ (YDOXDWH�KRPRF\VWHLQH��6$0��DQG�6$+�OHYHOV�

ವ 6XSSOHPHQWDWLRQ�ZLWK�PHWK\ODWHG�IRODWH�DQG�IRODWH�ULFK�IRRGV�PD\�KHOS�ORZHU�+F\
DQG�PLWLJDWH�ULVN�{u

ವ (YDOXDWH�WKH�VWDWXV�RI�YLWDPLQ�%���DQG�%����07+)5�HQ]\PH�FRIDFWRUV��




�� ,VRWDOR�3$��HW�DO���������������������������������������������������
�� YDQ�GHU�3XW�10��HW�DO�����������������������������������������������������
�� :HLVEHUJ�,6��HW�DO�������������������������������������������������
�� .DQJ�6��HW�DO�����������������������������������������������
�� /Y�4��HW�DO�������������������������������������������������
�� =KDQJ�0-��HW�DO��������������������������������������������������
�� (ORXDOLG�$��HW�DO�����������������������������H������
�� 6KHQ�2��HW�DO�����������������������������������������������
�� ;XDQ�&��HW�DO�����������������������������
��� 4L�;��HW�DO���������������������������������������������
��� 4L�<+��HW�DO�������������������������������������������������������������������������
��� 4LQ�;��HW�DO�����������������������������H������
��� =KDR�0��HW�DO�����������������������������������

$P�-�+XP�*HQHW
$P�-�+XP�*HQHW

$WKHURVFOHURVLV
-�&OLQ�1HXURVFL

*HQHW�0RO�5HV
&HUHEURYDVF�'LV
3OR6�RQH

$QQ�+XP�*HQHW
6FL�5HS

7XPRXU�%LRO
&OLQ�5HV�+HSDWRO�*DVWURHQWHURO
3OR6�RQH
6WURNH

+HDOWK�,PSOLFDWLRQV

&OLQLFDO�&RQVLGHUDWLRQV

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-methyltransferase
&DWHFKRO�2�0HWK\OWUDQVIHUDVH��&207��LV�D�NH\�HQ]\PH�LQYROYHG�LQ�WKH�GHDFWLYDWLRQ�RI�FDWHFKRO�FRPSRXQGV��
LQFOXGLQJ�FDWHFKRODPLQHV��FDWHFKRO�HVWURJHQV��FDWHFKRO�GUXJV�VXFK�DV�/�'23$��DQG�YDULRXV�FKHPLFDOV�DQG�
WR[LQV�VXFK�DV�DU\O�K\GURFDUERQV��

COMT 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    ĺA

ವ &207�SRO\PRUSKLVPV�UHVXOW�LQ�GHFUHDVHG�HQ]\PH�DFWLYLW\��,QGLYLGXDOV�ZLWK�&207
bbb613V�PD\�KDYH�DQ�LQFUHDVHG�ULVN�RI�LQHIILFLHQW�PHWK\ODWLRQ�RI�FDWHFKRODPLQHV�
bbbHVWURJHQV��DQG�WR[LQV�{bt

ವ 7KH�PRVW�FRPPRQ�JHQRW\SH�RI�&207�LQ�PRVW�SRSXODWLRQV�LV�KHWHUR]\JRXV�������
,QGLYLGXDOV�ZLWK�D�KRPR]\JRXV�SRVLWLYH�������JHQRW\SH�IRU�&207�KDYH�D�����IROG
UHGXFWLRQ�LQ�&207�DFWLYLW\�

ವ &207�SRO\PRUSKLVPV�KDYH�EHHQ�LPSOLFDWHG�LQ�PRRG�GLVWXUEDQFHV�VXFK�DV
DQ[LHW\��SDQLF�GLVRUGHU��HDWLQJ�GLVRUGHU��DJJUHVVLYHQHVV��DQJHU��DOFRKROLVP��DQG
VHYHULW\�RI�ELSRODU�GLVRUGHU�u೜ೖ

ವ &207�SRO\PRUSKLVP�KDV�EHHQ�LPSOLFDWHG�LQ�ULVN�RI�EUHDVW�FDQFHU��SDUWLFXODUO\�LQ
ZRPHQ�ZLWK�SURORQJHG�HVWURJHQ�H[SRVXUH�೗b೘�RU�LQ�ZRPHQ�ZLWK�ORZ�IRODWH�DQG�KLJK
KRPRF\VWHLQH�೙�$OVR��&207�613V�KDYH�EHHQ�VKRZQ�WR�FRUUHODWH�ZLWK�KLJKHU
HVWURJHQ�OHYHOV�ZLWK�HVWURJHQ�UHSODFHPHQW�WKHUDS\�೚

ವ )LEURP\DOJLD�DQG�PLJUDLQH�KDYH�EHHQ�DVVRFLDWHG�ZLWK�&207�SRO\PRUSKLVPV
DV�ZHOO�{೔b{{










ವ (YDOXDWH�PHWK\ODWLRQ�SDWKZD\�WR�ORFDWH�DQ\�SRWHQWLDO�EDFNXS�
ವ (QVXUH�DGHTXDWH�%���%����IRODWH��PDJQHVLXP��EHWDLQH��DQG�PHWKLRQLQH�WR�HQVXUH
DGHTXDWH�6$0�SURGXFWLRQ�

ವ 6$0�H�VXSSOHPHQWDWLRQ�PD\�EH�FRQVLGHUHG��DV�LW�LV�WKH�FRIDFWRU�IRU�&207�
KRZHYHU��WKLV�WKHUDS\�LV�FRQWUDLQGLFDWHG�LQ�ELSRODU�GLVRUGHU�

ವ 0LQLPL]H�VWUHVV��VLQFH�FDWHFKRODPLQH�OHYHOV�PD\�DOUHDG\�EH�KLJK�
ವ 0DNH�VXUH�WR�DSSURSULDWHO\�PRQLWRU�HVWURJHQ�OHYHOV�DQG�HVWURJHQ�PHWDEROLWHV�
HVSHFLDOO\�LI�\RXU�SDWLHQW�LV�RQ�HVWURJHQ�UHSODFHPHQW�WKHUDS\�

ವ &RQVLGHU�DGGLWLRQDO�DQWLR[LGDQW�VXSSRUW��HVSHFLDOO\�LI�ORZ�OHYHOV�RI�JOXWDWKLRQH�DUH
UHSRUWHG�

�� /DFKPDQ�HW�DO����������������������������������������������������
�� 0DQQLVWR�HW�DO�����������������������������������������������
�� :RR�-0��HW�DO�������������������������������������������������
�� 5XMHVFX�'��HW�DO���������������������������������������������
�� 3DSRORV�')��HW�DO���������������������������������������������
�� +XDQJ�&6��HW�DO���������������������������������������������
�� /DYLJQH�-$��HW�DO���������������������������������������������
�� *RRGPDQ�-(��HW�DO���������������������������������������������������
�� :RUGD�&��HW�DO��������������������������������������������
��� *XUVR\�6��HW�DO���������������������������������������������
��� (PLQ�(UGDO�0��HW�DO����������������������������������������������������������������

3KDUPDFRJHQHWLFV
3KDUPDFRO�5HY
$P�-�3V\FKRO
%LRO�3V\FKLDWU\
0RO�3V\FKLDWU\
&DQFHU�5HV
&DQFHU�5HV
&DUFLQRJHQHVLV

+XP�5HSURG
5KHXPDWRO,QW

%UDLQ�5HV�0RO�%UDLQ�5HV

References 

&OLQLFDO�&RQVLGHUDWLRQV

+HDOWK�,PSOLFDWLRQV

*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

�����$GG�RQ�0HWK\ODWLRQ�*HQRPLFV���%XFFDO�VDPSOH
0HWKRGRORJ\��'1$�6HTXHQFLQJ
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Commentary
7KLV�WHVW�KDV�EHHQ�GHYHORSHG�DQG�LWV�SHUIRUPDQFH�FKDUDFWHULVWLFV�GHWHUPLQHG�E\�*HQRYD�'LDJQRVWLFV��,QF��,W�KDV�QRW�
EHHQ�FOHDUHG�E\�WKH�8�6��)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ�

&RPPHQWDU\�LV�SURYLGHG�WR�WKH�SUDFWLWLRQHU�IRU�HGXFDWLRQDO�SXUSRVHV��DQG�VKRXOG�QRW�EH�LQWHUSUHWHG�DV�GLDJQRVWLF�RU�
WUHDWPHQW�UHFRPPHQGDWLRQV��'LDJQRVLV�DQG�WUHDWPHQW�GHFLVLRQV�DUH�WKH�UHVSRQVLELOLW\�RI�WKH�SUDFWLWLRQHU�

7KH�DFFXUDF\�RI�JHQHWLF�WHVWLQJ�LV�QRW�������5HVXOWV�RI�JHQHWLF�WHVWV�VKRXOG�EH�WDNHQ�LQ�WKH�FRQWH[W�RI�FOLQLFDO�
UHSUHVHQWDWLRQ�DQG�IDPLOLDO�ULVN��7KH�SUHYDOHQFH�DQG�VLJQLILFDQFH�RI�VRPH�DOOHOLF�YDULDWLRQV�PD\�EH�SRSXODWLRQ�
VSHFLILF�

$Q\�SRVLWLYH�ILQGLQJV�LQ�\RXU�SDWLHQW
V�WHVW�LQGLFDWH�JHQHWLF�SUHGLVSRVLWLRQ�WKDW�FRXOG�DIIHFW�SK\VLRORJLF�IXQFWLRQ�DQG�
ULVN�RI�GLVHDVH��:H�GR�QRW�PHDVXUH�HYHU\�SRVVLEOH�JHQHWLF�YDULDWLRQ��<RXU�SDWLHQW�PD\�KDYH�DGGLWLRQDO�ULVN�WKDW�LV�QRW�
PHDVXUHG�E\�WKLV�WHVW��1HJDWLYH�ILQGLQJV�GR�QRW�LPSO\�WKDW�\RXU�SDWLHQW�LV�ULVN�IUHH�

'1$�VHTXHQFLQJ�LV�XVHG�WR�GHWHFW�SRO\PRUSKLVPV�LQ�WKH�SDWLHQW
V�'1$�VDPSOH��7KH�VHQVLWLYLW\�DQG�VSHFLILFLW\�RI�WKLV�
DVVD\�LV�������


