Glycation affects translation accuracy
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High glucose leads to increase in methylglyoxal production
Methylglyoxal reacts with intracellular proteins
Methylglyoxal production/protein glycation are associated with unfolded protein response
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Hypothesis

Baseline

translation fidelity translation fidelity
(10 error rate)

[ Methylglyoxal indiscriminately reacts with intracellular proteins, including ribosomal components — RP, rRNA
a Glycation of ribosomes alters translation accuracy
a Glycated ribosomes produce misfolding-prone proteins that contribute to UPR

ribo



BIOCHIMICA ET BIOPHYSICA ACTA

H O
H-C-0-P=0 | B B “
&‘ =0 6- : ELSEVIER Biochimica et Biophysica Acta 1637 (2003) 98106 —
/ HO-C-H Di hydl’()X)' acetone www.bba-direct.com
| 1 phosphate
H o
Procituise Triose HaC Glyceraldehyde-3-phosphate dehydrogenase activity as an independent
} phosphate 3 . . .
Nephorphats isomerase H modifier of methylglyoxal levels in diabetes
0 . . N
H Paul J. Beisswenger™, Scott K. Howell, Kenneth Smith, Benjamin S. Szwergold
=0 Methylglyoxal e s o - _ : :
1 Department of Medicine, Endocrine-Metabolism Division, Dartmouth Medical School, Hanover, NH 03755, USA
0§ ha[e H-C-OHny" Glyceraldehyde Dartmouth-Hitchcock Medical Center, Lebanon, NH 013756, USA
p H-(!_:- 0-p=0 3-phosphale Received 17 April 2002; received in revised form 13 November 2002; accepted 15 November 2002
H O
-
Gl_vhu-ralf:lclxydc NAD + P' 800 -
3-phosphate .. .
dehydrogenase I— Koningic acid
+ Methylglyoxal
NADH + H yigly
2X ._Q‘ 600 -
; 8
*O-P= S 400 - D-lactate
P ADP U0 =
; J
- E-C?H ) & 200 -
sphoglycerate .. > 9 GSH
15¢ H -(.j -0-pP=0
H 6_ 0 - T T 1
e 1.3-Bisphosphoglycerate 0 2 4 6

uM koningic acid



A

Koningic acid (uM):

Whole-cell extract
IB: anti-MG-H1

Coomassie:
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p-value = 5.4e-05

Firefly
(readout)

p-value = 0.008
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