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MpEZE k4 A ddic acid F 1% N-acetyl-D-glucosamine 2-epimerase #-
GIcNAcC # 4% 5= ManNAc > £ ﬂ]‘ ‘v pyruvate - ¢ siaic acid aldolase % & 3% & =
saic acid » gt AF7 3 F epimerase £2 aldolase £ FlenE g ~ A TR~ R LT
AT A LY AT R 5 AT o B T e epimerase A F1E 1,209 bp o S kende
 F i 44.4kDa( f§ 4 RnBP)> 4 E coli 4 .7 RnBP 3 25%%5 7 i3 1+ 39 >
A% % 45U/L - RnBP % homodimer - # effector ATP & dATP % &7 /& 427 3§
e 3% » % GIcNAc # = ManNAc 7 25 %:hig 4 5 » ADPRI 2 &5 iv* [ d E
coli 3. E. coli saic acid adolase 25 ¥ 3 1+ %v » # 2 % 5 4,080 U/L -
adolase = homotetramer > ¥ #84~ + € 5 34 kDa- 14 GIcNAc 2 Pyruvate it 5 %
FiEi7 epimerase & adolase @ FisVpE & & k0 7 * 1124 F Saicacid -
Ri 43w © Sialicacid ; i % 2 ; Epimerase ; Aldolase

B ER

Enzymatic synthesis of sialic 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 goals 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 aldolase 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 aldolase.
Keywords : Sialic acid ; Enzymatic synthesis ; Epimerase ; Aldolase
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& &3 (receptor) s + B FSed 2 VESBEAIBERS
1% (masking receptors) ¥ ¢ sdicacid Lm A& o § pESEY A s 2
Fea 2 F S 0 s FIR e PF 3 AL Bk SLaad R e

At oo Sidicacid iy BaEE RN f2 2 m#{»ﬁ% FH BEar o4 Gy JRET
W%k H AR REF T ERALE FRPRA g AT S kffi]%‘]
B E —’ILE\_E'% % i &5 (receptor) ¥ 4R F’]’f‘f’-}}%* R F (1) Flet e oA
B AR B E -FREL o FF.LE P w35 Sdicacid i ¢ B
hZE g+ 3 Siaic acid K ik A 13 20% o 7 & 1§+ US$ 14,000/kg 0 F K
EXE(BA) e P Sdicatid T d % AU B4 £(6,7,8) 0 F BF R~ 4o
a2 protease-k fiE ~ @ o £ F S LA S (9101T) o £ F o B AT
R SRR LR IR R SRR TYLE
(1) &£ * 4% :& {7 epimerization - £ 4 * adolase f% % (1,2,3,4,5) & = sidic acid » #
A = & A& US$1,000 7] 1,200/kg -
(2) Mpa-kfEstF - £ 2 UF -~ heating &J® 2 % 8 > £ 18+ L34, > Td
Lo Bt salldasefjiﬁff °
Bk s A 4 xS K- epimerase(12) 2 aldolase e pFE i 0 E 4% 4 = Sidic acid
PR ER AT RETHRRL A o A A L E AT

epimerase

N-Acetyl-D-glucosamine > N-Acetyl-D-mannosamine
ATPMg"™

adolase

N-Acetyl-D-mannosamine + Pyruvate 4—' Sidic acid

“¥ A Sdicacid ch#l 427 > 25 S EF 0 HATF & ehd i gs ] 2K
N-acetyl-D-glucosamine 1.9 & > N-acetyl-D-mannosamine e
N-acetyl-D-glucosamine 2-epimerase; % #- N-acetyl-D-mannosamine “c }+ pyruvate
& = gddic acid e daic acid adolase > At F EiEARE ¢ %',, sv ATP 12 3¢ 2
epimerase (e 120 »t RIF I PTF d f305  $F dalicacid 2 A & A et PG oA

1854 0 1990 # Inoue * X K T HA B ¢ £ % N-acetyl-D-glucosamine
2-epimerase > * ¥ & {7 TR o 35 7 f# N-acetyl-D-glucosamine 2-epimerase &



k¥ I - BF 4 39 (renin-binding protein) » ¥ 7 2 A @2 4 it 3 5
FR (L)e- 23 1996 #4d Mau E+AFREBLETE v - BLJ
N-acetyl-D-glucosamine 2-epimerase 7 |+ 30  (13,14,15) » # = 3|4 & * 3|
sidic acid @At > - B Z L E T RO LA L EF PR
200unit/80mg #7 ~ % 10 § ~ » % ~ & @& * ¢ pt e N-acetyl-D-glucosamine
2-epimerase > £ 7 2 ATHOHARAEF & A A pFLARE R
N-acetyl-D-glucosamine 2-epimerase > 2 A f & 5 8 7 ch1 i o P v & Frgg 4 &
epimerase i £ 3B A F IR 0 W A F A FIH g & ¢ (GenBank) # IR
Nostoc sp. PCC7120~ Nostoc punct/formef v §mechocystissp. PCC6803 5 epimerase
AFF o @ P BEE P epimerase EE IR & F & e conserved motifs e
Btk frehepimerase E T Y o F AF ER L AR - 5 FRE
SUEE o MR AT B- KA o bAeT BHEFEF R G 0 UERE R
e v i A4 ManNAC 27 » Blw A3 éjfjé‘a"?% o Fltdrie e BT R
epimerase (1E 0 11 % 2 fE B> e AF GICNAc 27 » T iFF A3 B 2w
+ ManNAC it # > 254 £ & >0 B ABGWT § A AT "f 2 %o 307 epimerase
4 ATP enizig i+ - 4 o "8 K4 & & & ¥ % 34 $ e (bioconversion)1 ¥ #
A gaicacid - Aldolase p =i i3 p A Toyobo = & - & 74 & » 5 d Ecoli g
AR ’A\%M B AriE AR E o d 3 aldolaseﬁ;% F e 7r P dalic acid
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1 LAFEAS R A 0 T RIBPAFIEL 1,209 bp » #3841 %k engey 4

444kDa- £ R 7| @ 3 % ¢ GIcNAC 2-epimerases 3 40~90%:r4p il & o P = &

o B A SE ~ 2 X & e N-acetyl-D-glucosamine 2-epimerase ( GICNAC
2-epimerase) AR E A T (FEEF L A 47 RNBP R kAL i P E- BT R R E
v (renin-binding protein, RNBP) (16) v s g Frdlrenin A B B R

B o e &> 7 7 RnBPknockout - &L &7 ¢t JA FIE B 35 B 45 B4Rl
% (16); @ 2 % BE M mre ik (cell-permeable) 4 8§ & 8 aminosugar 7 3
{ - %% R RNBP & sidicacid st 33 B (17)> IR 4 ik ks + o Salic
acid RIBAR 5 Jfd O ehdp ik e B F o - 31996 £ A MEREREET
% %9 & - B £ 5 N-acetyl-D-glucosamine 2-epimerase /& 1% i 39
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2. AFEREFEFETAId Ecoli BoRNBP ¥ 5 25%% % 234 (fig.
3) % ,.‘sf;;fgféﬂf' | * % F e promoter » # fe e host (yeast) ~ fusion protein 12 2 %
BAEEEYRZRAHBIER - RnBP & effector ATP 3 &7 E 7 # 4 10
z > ADP R 2 Z 5 ie% o “Tﬁ?‘ RnBP > » 3 é}’%:}ﬁ 41 ATP ~ dATP ~ ddATP -

ADP z GTP ¢ 3 4r * g RnBP 73/ {2(18)- ¥ ¢} »RnBP %t GIcNAC #& = ManNAc
4 25%:higH % 0 2 ManNAC % % JT Rl 75%#% & GIoNAC -

3. 4 17 2-epimerases ¥} nucleotides & &

d »t 2-epimerase Jf &2 effector ATP % & k3 4v fBLit 2 > F]pt 12 UV R bt e

AT M- -PPATP & % £ 7] epimerase sn ATP % £ 3% 1=« I % 5 (5 & eh )
: kA 47 & 48 nucleotides ¥+ RnBP 3L & 4 > ¢ 3 RnBP ¥+ ATP ~ GTP -~ CTP
2 UTP 3 Ak i & 4 > X F GIcNAc & ManNAC # &7 » ¥ ¥ &= RnBP
¥FHATPeEL &4 » ¥ et ¥ ATP .4 4 RNBPsKm 5 241 M Jf?:}%v‘}gka‘% d

ATP~dATP 2 GTP % ¥ # 4r RnBPs 2 /& {2 (18) ; human & ratRnBP ¥+ ATP 2
Km#u i 732 551 M F 75 RnBP % ATP 2. 3. & 4 ¥_% »* Rat RnBP &
human RnBP 2_ [ -
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