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Alanine:glyoxylate aminotransferase 2 (AGXT2; EC 2.6.1.44) is the only

enzyme, which is capable of metabolizing R-form of 3-aminoisobutyrate. AGXT2 has another role of

metabolizing asymmetric dimethylarginine (ADMA), which is a unique methyl amino acid that

competitively inhibits nitric oxide synthase (NOS) family. AGXT2 activity is known to be regulated

by four functional SNPs and the specific haplotype. (Dimethylarginine Dimethylaminohydrolase 1

(DDAH1; EC 3.5.3.18) also degrade ADMA. In this study, we investigated whether both the AGXT2 gene

and the DDAH1 gene are associated with metabolic disease in 750 Japanese subjects recruited by

complete enumeration survey method. The loss of AGXT2 function predicted by a SNP, rs16899974, and
the haplotype were significantly correlated with the elevated blood pressure (p < 0.05) and casual
blood sugar (p < 0.05), respectively as results of multiple regression. There were no association
between the DDAH1 gene and these blood examinations.
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SPSS 23.0

65 750 77 309 441
— Available mumber  Values Parameters Available number  Values
Demographic data Biochemical data
N 750 Albumin (g/dL) 750 419+ 034
Age (years) 750 R Total bilirubin (mg/dL) 750 072+ 026
Sex (malefemale) 750 309:441 AST (IU/L) 750 55 4+ 851
Height (cm) 746 1517+ 96
ALT (U 750 189+ 11.7
Weight (kg) 747 5464106
LDH (IL/L) 750 2200 + 403
BMI (kg/m?) 746 B6+33
Education (years) 743 y-GTP (WL 750 298+ 373
<6 133 CPK 750 121.1 + 705
279 2324 Totl cholesterol (mg/dL) 750 196.7 + 31.8
%1012 in LOL cholesteral (mg/dL) 750 1108 + 267
4 =13 463
HOL cholesterol (mg/dL) 750 590+ 26.7
Systolic blood pressure (mmHg) 749 1378+ 156 i
o Fasting blood glucose (mg/dl) 24 102.1 + 420
Diastolic blood pressure (mmHg) 749 767 +99
Heart rate (per min) 748 034120 Casual blood glucose (mg/dL) 726 1174+ 4586
Hypertension 745 560 HbAlC (3) 750 585+ 082
Diabetes mellitus 743 120 BUN (mg/dL) 750 172+ 493
Liver disease 748 4 Creatinine (mg/dL) 750 076+ 026
Kidney disease 750 17 eGFR (ml/min/1.73m7) 750 667 + 120
Depression 748 &
Na (mEg/L) 750 1408 + 232
Brain attack (past history of stroke) 748 ;]
Head njury a8 . K (mEg/L) 750 508 + 067
Cument akohaol drinking 724 A5 Cl (mEg/L) 750 1029 + 268
Curmrent smoking status 723 32 ALT alanine aminotransferase, AST aspartate transaminase, BMI body mass
index, BLN blood urea nitregen, CPK creatine phosphokinase, eGFR estimated
glomerular filtration rate, p-GTP y-glutamyl transpeptidase, HDL high density
lipoprotein, LOH lactate dehydrogenase, LOL low-density lipoprotein
AGXT2 4 (rs37370, rs37369, rs180749, rs16899974) DAAH1
5 4 ins/del rs307894, rs669173, rs997251,
rs13373844
SNP (major/minor o Genotyping rate
allele) Localization HWE p value MAF 4
AGXT2
1537370 (T/C) exon 4 (V140T) 097 C (043) 100
37369 (A/G) exon 3 (S102N) 034 G (0.38) 90,87
5180749 (A/G) exon 6 (T212T) 026 G (022) 04.47
516800074 (C/A)  exon 14 (V498L) 0.42 A(D43) 100
DDAHI1
153087894 (T/A) 3-UTR 035 A(023) 90.87
13669173 (T/C) intron 4 032 C(032) 2087
5997251 (T/C) intron 5 0.23 C (0.24) 20,87
1513373844 (A/C) intron 4 025 C(0.12) 9987
—396 4N INS/DEL promoter INS (0.16) 90.87
DEL, deletion; INS, insertion
ANCOVA AGXT2 DDAH1

DDAH1



Association between Systolic Blood Pressure and SNPs in DDAHIT
SNPs Association with systolic BP
Univariate Multivariate®
SE. P value B SE P value
13997251 0.008 0.920 0.817 0.013 0.919 0.731
rs13373844 0.025 1.224 0.492 0.031 1.206 0.401
-396 4N ins/del 0.002 1.073 0.948 -0.010 1.091 0.790
BE. blood pressure; SNP. single-nnclectide polymorphism: S E_, standard error.

*Models accounted for sex. age, body mass index, level of education, diabetes mellitns, kidney diseases,
depression, brain attack (defined as past history of stroke), head mjury. alcohol intake smoking status,

and total sernm cholesterol.
Association between Diastolic Blood Pressure and SNPs in DDAH]
SNPs Association with diastolic BP
Univariate Multivariate*
p SE. P value B SE P value

997251 -0.018 0.585 0.617 -0.012 0.585 0.738
rs13373844 -0.003 0.779 0938 0.018 0.768 0.621
-396 4N ins/del -0.001 0.682 0971 -0.007 0.694 0.849

BE. blood pressure; SNE, single-nuclectide polymorphism: S.E., standard error.

*Models accounted for sex. age, body mass index, level of education, diabetes mellitns, kidney diseases,
depression brain attack (defined as past history of stroke), head mjury. alcohol intake smoking status,

and total serom cholesterol.
AGXT2
CAAA (p <0.05) AGXT2
rs16899974 AST ALT p <0.05
Parameters B P value Parameters B P value
rs37370 - 0081 017 rs37370 —0065 026
rs37369 0036 045 rs37369 0.060 020
rs180749 0041 036 rs180749 —0034 043
rs1 6899974 0047 038 rs16899974 0.109 0040
CAAA haplotype 0154 0031 CAAA haplotype 0.155 0028
Age 0082 0075 Age —-0.0% 0034
Sex —0.174 < 0001 Sex -0127 0002
BMI 0088 0020 BMI 04 0.002
Education oo7 069 Education 0031 045
Diabetes mellitus 0059 00 Diabetes mellitus 0072 0054
Kidney disease -0m9 064 Kidney disease —0.115 0004
Depression —0083 006 Depression —0075 0042
Brain attack -0023 054 Brain attack 0014 071
Head injury —D0BG 0022 Head injury —0061 0098
Current akohal drinking 0042 031 Current akohol drinking 0.039 033
Curent smoking status —0055 017 Current smoking status -0022 058
Total cholesterol 0119 0003 Total cholesterol 0.087 0026
BMI body mass index, brain attack (defined as past history of stroke) BMI body mass index, brain attack (defined as past history of stroke)
65 750 NO
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