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600V 4h pH
1.9
1.9.1 170g 5 A A 30mmol/L
Smmol/L §- Immol/L. EDTA pH7.8 85mg 0.5mg/g
37C 30min 1h 16 000r/min 30min 1
1.9.2 NH, ,S0, | 30% 4°C
12 000r/min 30min NH, ,SO, 80% 4C
12 000r/min 30min A
I
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1.9.5 DEAE-Sepharose FF A DEAE-Sepha-
rose FF C=1.6cm x 28cm A 0~ 0.8mol/L NaCl
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1.9.6 Mono-QQ FPLC V PEG20000 Mono-Q FPLC
0~ 0.5mol/L. NaCl 0.5mlL/min VI
1 2 .3 1.9.7 Sephacryl S-200 Vv A
kD PEG20000 Sephacyl S-200 C = lem x 80cm
A A 300mL
0 9mL/h Wl PEG20 000
4°C
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30— 2
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201 — EAM-Z1
1 132 4%
1 250U/mg Sephacyl S-200 SDS-
SDS-PAGE PAGE 1 2
Fig.1 SDS-PAGE of purified UPase. EAM-Z1
1. Molecular markers 2. Purified
UPase 3. Cell extract. EAM-Z] UPase
12.8 x 10* SDS-PAGE 4.3 x
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1 EAM-Z1 UPase
Table 1  Purification of UPase from Enterobacter aerogenes EAM-Z1
Specific activity/ Purification/
Procedures Total/mg ~ Total activity/U pecie ddl“_ly o I,Lduo Yield/ %
U/mg Protein fold
Crude extract 4698 8732 1.9 1 100
Ammonium sulphate 30% ~ 80% 3173.7 8610 2.7 1.42 98
DEAE-cellulose 451 6590 14 7.37 75.5
Phenyl-sepharose CL 119.6 2300 19 10 26.3
DEAE-sepharose FF 21.1 1790 85 44.3 20.5
Mono-Q FPLC 10.2 930 91 47.9 10.7
Sephacryl S-200 1.4 350 250 132 4.0
10*
2.3
4.46
2.4
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Fig.2 Effect of temperature on the activity and stability of UPase
Left. Effect of temperature on the enzyme activity Right. Relative stability.
2.5 pH
pH4.0 ~11.0 30mmol/L
pH4~6 pH 6 ~9 Tris-HCl pH 9 ~
11 pH7.8 100%
pH pH7.8 pH
2.6
Linewear-Burk Km 0.29mmol/L. 3
2.7
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UPase  Sephadex G-200 12.8 x 10*
SDS-PAGE 4.3x%10° EAM-Z1  UPase
43 000 E. coli K12 176 000 "
E . coli B 130 000 " Klebsiella sp. LF1202 125 000 *  Salmonella typhi-
murium 165 000 * UPase
0.2
0.21 pracil
0.18 s-Flyorouracil
015 ;
2012
009 Uridine
0.06 5-Fluorouridine
0.03
6 420 2 4 6 8 101214 16 18 20 22 2 S A B
Vs] 34 5 6

3 UPase Linewear-Burk
Fig.3  Double reciprocal Linewear-Burk polts of
the concentrations of uridine against velocity
The optical assay described i’ Materials and Methods” was
used with 50pL purified enzyme. Uridine = 0.29mmol/L es-

timated from the replot.

2 UPase

Fig.4  Phosphorylase activity and transferase
activity of the purified enzyme
A UPase-reaction products were separated by thinlayer chroma-
3. 5-Fluorouridine 4.

uridine 5. Phosphorylase activity of UPase 6. transferase ac-

tography. 1. 5-fluorouracil 2. Uracil

tivity of UPase. B UPase-transfered products was absorbed
with a Cig-HPLC column and eluted with 0.075 mol/L

NaH, PO, : CH;OH =98:2 flow rate: ImL/min .

Table 2 Substrate specificity of UPase from Enterobacter aerogenes EAM-Z1

Nucleosid

Amount of base formed/ pmol/mL

Relative active/ %

Uridine

Thymidine

5-Fluorouridine

5-Fluoro-2" -deoxyuridine
Uracil-B-D-arabino-furanosine
Adenosine

Guanosine

Inosine

0.254 100
0.186 72.8
0.122 48.8
0.120 48.0
0.049 19.6
0 0
0 0
0

0
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Purification and Characterization of a Uridine Phosphorylase from
Enterobacter aerogenes EAM-Z.1

Ruan Qiping Zhou Changlin  Xu Xudong Wu Wutong”
School of Biopharmaceutics China Pharmaceutical University Nanjing 210009  China

Abstract A uridine phosphorylase UPase was isolation from Enterobacter aerogenes EAM-Z1 and
purified by means of ammonium sulfate precipitation DEAE-cellulose Phenyl-Sepharose DEAE-
Sepharose FPLC ion exchange and Sephacryl S-200 column chromatography. The purified UPase
showed homogeneity on the native polacrylamide gel electrophoresis. The UPase is a trimer of 43kD
subunits. Fifteen residues from the amino terminal end of UPase were identified as MRMVDLIAT-
KRDGGE. The isoelectric point was pH4.46. Michaelis constant for uridine was 0.29mmol/L. The
UPase has a maximal activity at a pH value of 7.8 and 50°C . The UPase could catalyses the phos-
phorolysis of uridine thymidine 5-Fluorouridine 5-Fluoro-2" -deoxyuridine  uracil-B-D-arbino-
furanoside and could also catalyse the synthesis of 5-Fluorouridine a better prodrug form of the an-
ticancer drug S5-fluorouracil from 5-fluorouracil and uridine and 47 % uridine was converted to 5-
Fluoro-uridine .
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