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Sidic acid Epimerase Aldolase

Biosynthesis of siaic acid by reacting N-acetyl-D-glucosamine and pyruvate in the presence
of N-acetyl-D-glucosamine 2-epimerase and sialic acid aldolase has been described. The research
goas of this project are cloning and characterization of epimerase and aldolase genes. An
1,209bp DNA fragment encoding 44.4 kDa protein (deaignated RnBp) of porcine epimerase was
cloned in E. coli. Soluble RnBP (25%) was induced to produce 45 U/L  The activity of porcine
RnBP increase in 3-fold was observed in the presence of ATPor dATP (but not ADP) and the
conversion yield of ManNAc from GIcNAc was 25%. On the other hand, recombinant E. coli
aldolase was all soluble form and a productivity of 4,080 U/L was obtained. The adolase is a
homotrimeric protein with subunit molecular mass of 34 kDa. The production of siaic acid can
be peformed by reacting N-acetyl-D-glucosamine and pyruvate in the presence of
N-acetyl-D-glucosamine 2-epimerase and sialic acid adolase.
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1. Anabaena CH1 GIcNAC 2-epimerase

Anabaena CH1 GIcNAc 2-epimerase (epi) epi 1,167bp
43kDa CHCE CHCE
Nostoc sp. PCC7120 Nostoc punctiforme  Synechocystis sp. PCC6803 38 41
41 97 88 70% RnBP 1,209 bp 44.4 kDa

GIcNAC 2-epimerases  40~90%
N-acetyl-D-glucosamine 2-epimerase  GICNAC 2-epimerase
Nostoc sp. PCC7120 Nostoc punctiforme  Synechocystis sp. PCC6803

RnBP renin-binding protein,
RnBP 8 renin RnBP knockout
8 cell-permeable
aminosugar RnBP sdicacid 9
siaic acid 1996
N-acetyl-D-glucosamine 2-epimerase (6)
siaic acid
2. E. coli RnBP 25%
promoter host yeast fusion protein
RnBP  effector ATP 10 ADP RnBP
ATP dATP ddATP ADP GTP RnBP 18
RnBP  GIcNAc ManNAc 25% ManNAc 75% GIcNAC
3. 2-epimerases  nucleotides
2-epimerase effector ATP uv a -p
ATP epimerase  ATP nucleotides
RnBP RnBP ATP GTP CTP UTP GIcNACc
ManNAc RnBP  ATP ATP RnBP
Km 24 uM ATP dATP GTP RnBPs 18  human
raRNBP  ATP  Km 73 55uM RnBP ATP Rat RnBP
human RnBP
4. X Molecular Replacement(MR) 2.0A 2-epimerase
2-epimerase (dimer) dimer
(monomer) helix
loop  sheet loop sheet
A chain 1,2 151-164 B chain 1-3
153-165 2-epimerase
Six-hairpin glycosyltransferases superfamily N-Acyl-D-glucosamine
2-epimerase famliy 3D 2-epimerase barrel
superfamily alpha/apha toroid
helix -sheet
loop turn -helix  2-epimerase

-sheet loop
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