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1. Methylglyoxal MG
(a) 14 MG

110mg/kg PBS (b)
MG S1 (c)

X (d-g) d
e f g (h)

(i) Micro-CT 3D
(j,k) j vBMD k (l,m) 14

Osteocalcin l Bone sialoprotein m
Vehicle MG

b n=8 n=8 c-g, j, k n=10 n=10 (l, m n=6 n=6
t *p < 0.05 **p < 0.01 ***p

< 0.001 ns
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2. Methylglyoxal MG in vitro

MG 7 21 6
(a) ALP (b) Alizarin 

Red (c) Alizarin Red Day0, Day21 (d)
(e)

± (a)n=9 (c,e)n=3 (d)n=4
Tukey one-way ANOVA

**p < 0.01 ***p < 0.001 ns
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3. Methylglyoxal MG Osterix
(a)MG RNA-seq

GSEA (b,c) -
actin Bone sialoprotein(b) Osteocalcin(c) (d)ELISA

Glu-Osteocalcin (e,f) -actin
Osterix(e) Runx2(f)

± (b,e)n=8 (c,d,f)n=4
Tukey one-way ANOVA p < 0.05

***p < 0.01 **p < 0.001 ns
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S1. Methylglyoxal MG
vehicle PBS MG 110 mg/kg 14

anti-methylglyoxal 
5-hydro-5-methylimidazolone MG-H1
8 3

S2. Methylglyoxal MG
MG 2

3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) 
assay 0 100

± n=6 Tukey
one-way ANOVA *p < 0.05 ns
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S3. Methylglyoxal MG
0 300 M MG 7

qPCR 18S rRNA
± n=11 Tukey
one-way ANOVA **p < 0.01 ***p < 0.001 ns
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S4. Methylglyoxal MG Osteopontin
0 300 M MG 7 (a)18S rRNA

Osteopontin (b,c)Osteopontin
(b) (c) (d,e)

Osteopontin (d) (e)
-actin ±

(a,c) n=11 (e) n=4 Tukey
one-way ANOVA *p < 0.05,**p < 0.01 ***p < 

0.001 ns
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S1.  RT-PCR

S2. Methylglyoxal MG

aspartate aminotransferase(AST) alanine aminotransferase(ALT)
creatinine(Cre) 7180 Clinical Analyzer
L-Type AST.J2 ALT.J2 creatinine M

MG
± Vehicle MG n 10

10 Student's t-test


