KOREAN J. FOOD & NUTR.
Vol. 12, No. 1, 43~49(1999)

Serratia marcescens Purine Nucleoside Phosphorylase2]

Algledoll ci$t S2|S4l4e] AP A8t

AE - WM - HYY
Bt st At st ARk, S HEFY

Metabolic Role of Glyoxylate on the Biosynthesis of
Serratia marcescens Purine Nucleoside Phosphorylase

Jong-Ran Shin, Son-Kwon Bang and Byung-Bum Choi*
Dept. of Life Science, College of Nataural Science, Hoseo University, Asan 337-795, Korea
*Dept. of Food and Nutrition, Shinheung College, Euijeongbu 480-741, Korea

Abstract

The effects of purine catabolites in growth media on the Serratia marcescens purine nucleoside phos-
phorylase activity were examined. The enzyme activity was decreased above 60% by guanosine (5 to
15mM). The enzyme activity was decreased approximately by 30% in the presence of high concentra-
tions of inosine (7~15mM), but was not affected at low concentration of inosine (0.1~1mM). The en-
zyme activity was decreased approximately by 40~50% in the presence of high concentrations of aden-
osine, hypoxanthine, and xanthine (5~15mM), but was not affected at low concentration of adenosine,
hypoxanthine, and xanthine (0.1~0.5mM). However, the enzyme activity was increased by 20% with
low concentrations of uric acid (0.5mM), but was decreased by 80% with high concentrations of same
purine catabolite (15mM). Also, the enzyme activity was increased by 20% with low concentrations of
glyoxylate (0.5mM), final degradative product of uric acid, but was decreased by 30~50% with high con-
centrations of glyoxylate (3~15mM ). The enzyme activity was decreased approximately by 20% by the
simultaneous addition of inosine, hypoxanthine and uric acid at 5mM each, whereas it was increased by
22 and 33% by the combination of inosine and uric acid, three purine catabolites at 0.5 mM, respectively.
These data suggest that S. marcescens purine nucleoside phosphorylase is positively regulated by a glyox-
ylate concentration, and then may play a regulatory role in a purine catabolism,.
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Potassium phosphate, dithiothreitol (DTT),
ethylenediamine tetraacetate (EDTA), inos-
ine, xanthine oxidase, glucose, ammonium sul-
fate, magnesium sulfate, tryptophan, tyrosine,
proline, alanine, aspartate, leucine, lycine, glu-
tamine, glycine, serine, uric acid, adenosine,
xanthine, guanosine, hypoxanthine, guanine,
urea, glyoxylate @ bovine serum albumin
(BSA) 5& SigmaAl A|ESL, brain heart in-
fusion (BHI)¥ Difcorl AEL AMREIY th&
Ak A WA 54 AFS AHS-s T
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Serratia marcescens] purine nucleoside phos-
phorylase (PNP) Ao gt ofm]xcAte] o3t
< Yot At 74 189 C4, C-5, N-7 9zle] &
F99 284, N-1 92ke] 393 otam=2 el
N-3, N-99] Fg¢2 SFe= |2, EYEY,
ZEY, £, geid, g4 ¥ AEE AR
FH2 wjAo] 5SmMe] A2 ofuike H AR &
A E FZ2E2] PNPS 842 AR 243, Table 1
3 o} SmM¢] E|24], EYER 18y TEYL
25% A= AU 5mMe] debd, £4, 24,
SFEN, 284 2 Al-E gl vls) Aol I
& FA R wby, ofAMZEAL 10% A% Z7}
AR T £ AL AHES] AH7F A YoM oA
o} Al old=Al, PNP 71&Ql o)xAls}
okxzAl, PNPe] &0zl 84F A9 F79l
23 S X3, 28w FE B Ak
AHEQ] 84H8 ARE-3le] PNPe] 848 243t
Table 29} 7re] 5mMe] o=l Fobd 8] 7 Q¢
& EZET §40) 25% R FaHon ok
W, 323N 283 AL 40~45% AE 72
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Table 1. Effects of various amino acids in grow-
th media on the specific activity of purine nucleos-
ide phosphorylase (PNP)

Addition to minimal ~ Specific activity Relative activity

medium (5mM)  of PNP (units /mg) (%)
None 0.0540.003 100
Tyrosine 0.041 £0.002 76
Tryptophan 0.040+0.002 74
Proline 0.041+0.002 76
Alanine 0.052+0.003 96
Aspartate 0.059+£0.003 109
Leucine 0.046+0.002 85
Lycine 0.047 £0.002 87
Glutamine 0.047 +0.002 87
Glycine 0.052:0.003 96
Serine 0.04940.002 91

Experiments were carried out in modified Davis-Mingioli
medium supplemented with each of amino acids. The
concentration of each amino acid added to the medium
was 5 mM. Values are mean + range of variation for
three experiments.
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Table 2. Effects of several purine base cat-
abolites in growth media on the specific activity
of purine nucleoside phosphorylase (PNP)

Addition to minimal ~ Specific activity Relative activity

medium {5mM)  of PNP (units /mg) (%)
None 0.0540.003 100
Adenosine 0.033+0.002 61
Inosine 0.021 +=0.001 74
Guanosine 0.040+0.002 39
Hypoxanthine 0.032+0.002 59
Guanine 0.041+0.002 75
Xanthine 0.030+0.002 56
Uric acid 0.041+0.002 76

Experiments were carried out in modified Davis-Mingioli
medium supplemented with each of purine base catabol-
ites. The concentration of each purine base catabolite

added to the medium was 5 mM. Values are mean + ran-

ge of variation for three experiments,

2. 0|, SIZETLEL M| SA| HIPL 4 &
Aol Djxl= g&

HA ujxjo] PNP 712¢l o]z} PNP A&
I QA A9 F7HA Q) XA Ee T 23
ALY HE AAESQ 84S AEE (0.5mM) 9} 32
FE (5mM) 2 2§ete 848 AR A4, T-
able 33} 7+o] 0.5mM9] o)Az} 82k, A 4 &
3 thAl AHES B4 A7HEE 73S PNPY 842
22, 33%4 Z7tE ¥bd, smMe] olxAld) g2t

Table 3. Effects of inosine (I), hypoxanthine
(H) and uric acid (U) on the specific activity of
purine nucleoside phosphorylase (PNP) when ad-
ded together in growth media

Addition to minimal ~ Specific activity Relative activity

medium {(5mM)  of PNP (units /mg) (%)
None 0.054+£0.003 100
1(0.5)+H(0.5) 0.058+0.003 107
1(0.5)+U(0.5) 0.066+0.003 122
H(0.5)4+U(0.5) 0.056+0.003 104

1(0.5)+H(0.5+U(0.5)  0.072:£0.004 133
None 0.054+0.003 100
I(5)+H(5) 0.046+0.002 85
1(5)+U(5) 0.04430.002 81
H(5)+U{5) 0.040+0.002 74
1(5)+H(5)+U(5) 0.045+0.002 83

Experiments were carried out in modified Davis-Mingioli
medium supplemented with combination of I, H and U.
The concentrations of each I, H and U added to the me-
dium were 0.5 and 5 mM, Values are mean + range of
variation for three experiments.

HERES DR

A FE 2 oiab AES T4 A7 At 20%
e, S xINAT 93g FA A A= 25%
A B4e AarZH

3. F2l 25l CiAF MBe =0l w2 T4 #Y

FE F3 trHEEo] PNPe] A v X=
FEE 4357 A3 HAuA ) F- 23] A A
B9 oy Fx2 AEsfete 2AIET PNP9
7142 ARE olxAle thFFHEY 0.1~1mMe
e FrAMe A9 WHIE HolA fgtou,
5mM o)4te] FEdME 30% A% 848 TAAF
t} (Fig. 1). 9] PNP9] 7133l FoprAle o)k
A3 &g 0.1~3mMe] XM 84E 20~40%
A% 72A7] ¥, 5mM o] BEME 60%
ol ZA #AAZY (Fig. 1). ol AT
o} =21 1~3mMollA AL 20% BE ZHAAl
713, 7TmM oA ExdAE Aul AE ZFAAZ
t} (Fig. 1). PNP9] A Eo|HA 24 e 5
Q1 B EIANEL 0.1~1mM9] B FrdAM =
izl vlE vgAARA A FFES FA B
1, 3mM ojAte] sEolME 40~50% ZAAFHT

sl

Relative activity (%)

0 5 10 15
Concentration (mM)

Fig. 1. Effect of varying concentration of
adenosine (Il-M), inosine ((J-[J) and guanosine
(4 -A) in growth media on specific activity of
purine nucleoside phosphorylase (PNP). Cells
were grown aerobically for 12h at 30°C in modified
Davis-Mingioli medium. Crude extracts for enzyme
assay were prepared by sonication of the harves-
ted cells as described in materials and methods.
Activities were expressed relative to the specific
activities in the absence of adenosine, inosine and
guanosine. Values are mean * range of variation
for three experiments.
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(Fig. 2). PNP9| AAQES Q4 YA T2
AMEE I EAMEAME 0.5mMe] A FEAME
8ol A9 dFgS vXA oy, 5mM o]ite]
FroAe AW A= 2AAG(Fig. 2). &9, F
A 23 Ak HF AHEQ 842 0.5mMe] Fx
oM 8L 20% FE F7HARI W, 5~10mMe]
EroMe 20~40% AHE, 15mM9 FEAMe
80% Fx ZAaAZHFig. 3). 4, 84k W
IS AA3] A ET) H8te] g4k AT Ea) 4
£ 849 FE8ANE A wixd Aztg A3
[4w izt v 40 AY FFE mARA &
ey, FFLANE 0.5mMe] A FEAM 20%
A% F7t8 vbE 3~15mMe] sEeA & 30~50%
Ax ZAa2=HA}(Fig. 4). S. typhimuriums F
HRFEY A= FA 3lolA 4FA)7IH PNP
¢} phosophodeoxyribomutase?l &4 -§===| g+
UEA R e BE gSAYRFEY sy &
A&t e PNP, thymidine phosphorylase, ph-
osphodeoxyribomutase % deoxyribose-5-phos-
phate aldolase®] ] &47} ¥4 SEdEOY By
HJ®, PNP& #4 Bliwggddersy 4 9
SARFEH QA =0 s Solde At A
< HEFEYRAE Ee USAZRFEY A=
F=A 5 T 7 o] &3 Qlaldl ojsjA f-AR 7}
Fddte A onEi®, o]yt e A &
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Fig. 2. Effect of varying concentration of
hypoxanthine (I-M) and xanthine ((]-[]) in
growth media on specific activity of purine nuc-
leoside phosphorylase (PNP). Activities were
expressed relative to the specific activities in the
absence of hypoxanthine and xanthine. Values are
mean range of variation for three experiments,

Serratia marsecscens Purine Nucleoside Phosphorylased) 480 thst 222449 tiALd A g 47

Relative activity (%)

4] ; 10 15
Concentration (mM)

Fig. 3. Effect of varying concentration of uric
acid (ll- W) in growth media on specific activity
of purine nucleoside phosphorylase (PNP). Ac-
tivities were expressed relative to the specific ac-
tivities in the absence of uric acid. Values are
mean =+ range of variation for three experiments,
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Fig. 4. Effect of varying concentration of
urea (ll-M) and glyoxylate ((]-[1]) in growth
media on specific activity of purine nucleoside
phosphorylase (PNP). Activities were expressed
relative to the specific activities in the absence of
urea and glyoxylate. Values are mean + range of
variation for three experiments,

(0.5mM) 22)LAAE& S, marcescens purine nuc-
leoside phosphorylase (PNP) 2] 848 Z712]9)
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PNP Ajgtd o] =3 &S st Aoz BEAM=,
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