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The Regulation of Uric Acid on the Biosynthesis of Serratia marcescens
and Lactobacillus plantarum Purine Nucleoside Phosphorylase

Byung Bum Choi
Department of Food and Nutrition, Shin Heung College

The effects of purine catabolites in growth media on the biosynthesis of Serratia marcescens and Lactobacillus
plantarum purine nucleoside phosphorylase (PNP) activity were examined. Serratia PNP activity was decreased
approximately by 30% in the presence of high concentrations of inosine (5~15 mM), but was not affected at low
concentrations of inosine (0.1~1 mM). However, Lactobacillus PNP activity was increased above 60% by inosine
among the range from 5 to 15 mM. Serratia PNP activity was decreased approximately by 45% in the presence
of high concentrations of hypoxanthine (5~15 mM), but was not affected at low concentrations of hypoxanthine
(0.1~0.5 mM). Lactobacillus PNP activity was increased approximately by 20% in the presence of low concentra-
tions of hypoxanthine (0.1~0.5 mM), and increased approximately by 50~65% in the presence of concentrations
of hypoxanthine (1~15 mM). Serratia and Lactobacillus PNP activity was increased 20% by low concentrations
of uric acid (0.5 mM), but was decreased 40~80% at high concentrations of same purine catabolite (10~15 mM).
These data suggest that purine nucleoside phosphorylase in Serratia marcescens ATCC 25419 and Lactobacillus
plantarum ATCC 8014 is positively regulated by a low uric acid concentration, and then may play a regulatory

role in a purine nucleotide catabolic pathway.
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Q14k B3 &A)= orthophosphate (deoxy)ribosyltransferase®}
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purine-(deoxy)nucleoside + phosphate
purine + (deoxy)ribose-1-phosphate
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purine + purine’-nucleoside = purine' + purine-nucleoside
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TEH A=
53 At oieks]
e 1E Aue wEHen
o}l Kalckar(1945)0 €3l H=x=2

o2 F9 gr1Eel Fohd 3
223 At ol wEH A EE
A7 H3}skA] gow Kalckar(1947)%
PNPY] B4< A& Wasigdow 9 7k PNPE 58
A g 02% A% ARSI Rasg o, PNPE §F
B3] giAb HA A oz} FolwAlg 7tz SR
Foldoz AfAA HFHo=E Q2HS ST
o e FEYeA =] FHE FAste] Al X
o] ™o zHgg)

PNPE  Escherichia coli, Salmonella typhimurium, Bacillus
zo] Agd Al A8F &, 94, F 293 B 5o X
HEBAAM FagHoz FRHAS A7 ghouh,
Serratia marcescensS} Lactobacillus plantarum) X E48F
A A7e B2 Fd 7y = B Al 2Ex
AAA AARLE o)|RAX R AJYTE B3I S marcescens
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PNP:= 7H& enterobacteria?l E. coli®} S. typhimurium PNP
o mla] 7122 A7 FASHJUND, L plantarumS 7
A (kimeh)®] &4 #AFAA Fo& &L e F71A4 Al
FBWO R I plantarum PNP 3 A8 A7t 4R &
AT}

2 AN Serratia marcescens ATCC 254193} Lacto-
bacillus plantarum ATCC 8014914 & 7w LEls &3]
AL Aol Ao AT FHEE A7) st FHA uix¢
MRS HiA]o| H7}gt ofu| At} FH FEE A =7F PNP
Aol vAe FFS AT

R

25

B Ao AME3E Serratia marcescens ATCC 25419=
brain heart infusion(BHI) AF8 Hix]el 271 the wieksia
Lactobacillus plantarum ATCC 8014 MRS(DeMan, Rog-
osa and Sharpe) AFH iAo &3] Thg wjFsIATt

Ale

Potassium phosphate, dithiothreitol(DTT), ethylenediamine
tetraacetate(EDTA), peptone, beef exteact, yeast extract,
tween-80, inosine, xanthine oxidase, sodium acetate, glu-
cose, ammonium sulfate, magnesium sulfate, mangan sul-
fate, tryptophan, tyrosine, proline, alanine, aspartate, leucine,
lycine, glutamine, glycine, serine, uric acid, xanthine, gua-
nosine, hypoxanthine, guanine, urea, glyoxylate L]
bovine serum albumin(BSA) £-& SigmaAl A|Z-S, brain
heart infusion(BHI)Z} MRSE Difcorl AlES ARSI 2
we) Ak dF WA S5 AES ARSI

Serratia marcescens ATCC 254192} Lactobacillus
plantarum ATCC 80142| H{gf

APA iR o) RER Serratia marcescens dFE F4
BHI ¥lA 10 mLe]l FEe the 3w 5 widgete] H4
HiA] 30 mL7t E9] U= 100mL 4zt Fek23e] 1mlA
ol 30°CelA 12417F A" wjgaAnt. HA viAle v
# 7ro] WEI Davis-Mingioli #a ¥X|DE A3} T
iAol F4L 05% glucose, 51mM K,HPO, 22mM
KH,PO,(pH 7.0), 8 mM(NH,),S0O,, 04mM MgSO, * TH,0
oAk, &3k AFA wiR|o BFH Lactobacillus plantarum o
F9] F4-& MRS WA 10mLel]l FHES o 5T 5%
714 A3 vldsle]l MRS #l#] 30 mL7F £ U=
100mL A7t Zek23o] 1ml¥ go] 37°CollA 2447 &
713 zAsA wF3IAT. MRS BlA]] AL 1% pep-
tone, 1% beef extract, 0.5% yeast extract, 2% glucose,
0.1% tween-80, 0.5% sodium acetate, 0.2% ammonium Ccit-
rate, 0.2% K,HPO,, 0.02% MgSO, - 7TH,0, 0.005% MnSO,
4H,0°1 T

MZE F&8° M=
iSRS 10,000X g2 4°CollA 208 FoF 94

HE
Ak
ok
£

etk AES 2 WA 3o T &% 8450 mM potas-
sium phosphate, pH 8.0, 1 mM EDTA, 1mM DTT)| ¢
ANA 23 712 40 mAIA 1E 30% B @ 30
zujt} 28 2 AES o3 o 12,000XgE 208 &
ok 914 Halsle] AEAL At EA BAE A A
£33t

PNPe| &Mz &H

PNP2] YA EE xanthine oxidaseE ©]83 coupled
enzyme assay ‘PHOE AAE 92k & Kalckar O
o wat 2439t Assay tubedl] 50mM potassium phos-
phate(pH 7.5), 1 mM inosine, 0.02 U xanthine oxidase -1
23 E4AS FHriel] AA g E9E 1mlol HA &
t}2 UVIKON 930 spectrophotometerS ©]-8-3+¢ 293 nmo]|
A 30°C, 18 B AR F, aake] JAel o FHE=
2 24389tk PNPY 1 Ue 30°CAA 189 $3% 19
Z712 Aosignt. vBAEE wmg protein 2E FEAISITH
CHEE et

A2 bovine serum albumin(BSA)S ¥FE TiE= 3
oy Lowry WHo= AT,

042{ olo|=Al0| Serratia®l Lactobacillus PNP2| 4o
OlXl= Hg

A& WX 2zt smM F=2 B2, EYER, %
d, ged, ofamtzEA A1 A, FFEN 2 2
A 29 ojmxARe 713 TR 30°ColA 12417 B} X
HJIA)Z] & Serratia PNPS) HIEAEE =435t MRS
wiZol] z}z} smM EEo deid, Ad, B2, EYESR,
ZEY, i, ofagt2ER, 241, g4l SFER a8
ZEal 29 opp|mAke 718 o 37°CAlA 24A17F EQL
#8718 zAs A wSAZ] F Lactobacillus PNP2] B4

=8 A

of

oz Exo| F&l w2 AIETl Serratia®t Lactobacil-
lus PNP2| &40 DiXl= A&

A HRle) o)Al FEAE Ty 24 ZHZ) 0.1, 0.5,
1, 3,5 7, 10, 282 15mM $=7F HEE 718 &
30°CAlA 12R17F B¢t Ae WAl ¥ Serratia PNPS| H]
GHE2 243819th MRS HIA| ¢ o]=Al, s|23E ey
QA& 7+ 01, 05, 1, 3, 5, 7, 10, 23X 15mM F=7}
HEE 71 o 37CelA 24817 B F71H 22dskelA
wjkAlZ! 3 Lactobacillus PNP2| B|SHEE 243190}

dn { nF

02y oDz AH0] Serratia®}l Lactobacillus PNP2| E40i
ojXl= A8

87123 A< Serratia marcescens ATCC 254192 PNP
Ao g ofuate] FFgFE GotR i FH aE e
C-4, C-5, N-7 9=49] FF€¢ 24, N-1 9x49] 754
9 olATEEA N-3, N-98 T34 TS ARS8l
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Table 1. Effects of various amino acids in growth media on the
specific activity of Serratia marcescens purine nucleoside
phosphorylase (PNP)

Addition to minimal i ivi . ..
medium (5 mlgll; S%ﬁﬁ(cuiiigrlltl}é)of Relative activity (%)
None 0.054 £0.003 100
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 0.049 = 0.002 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.

Table 2. Effects of various amino acids in MRS media on the
specific activity of Lactobacillus plantarum purine nucleoside
phosphorylase (PNP)

Addition to minimal  Specific activity of . .
medium (5 mli/rlr)l %f;?;ﬁ(cuiits/m}é) Relative activity (%)
None 0.46 £ 0.03 100
Tyrosine 045+0.02 98
Tryptophan 0.34+0.02 74
Proline 0.65 £0.04 141
Alanine 0.60 £0.05 130
Aspartate 043 +£0.03 93
Leucine 0.53+0.04 70
Lysine 036 £0.02 78
Glutamine 0.34£0.02 74
Glycine 0.52+0.03 113
Serine 0.32+0.02 70

Experiments were carried out in MRS 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.

T 9o g2l EdEY, =8, 24, ded, g4 2
2oL AEE AREsksth Ha wiAo] 5mMe] o2 ol
ALS AN § M E F2E9 Serratia PNPY WEXHEE
ZARE 27, smMe] B84, EYET Jg)v ZEIS 25%
AE Z2AZTHTable 1). 5mMe] LEpd, £, 4, 32
B9, 284 282 A" t)zFo H8] Serratia PNPY]
HZdwo] 7] JIgg F2] Eg WE, ofATH=ELRS
10% BE °FF S/ A

7143 Mgolal AXe] g #F2 Lactobacillus plan-
tarum ATCC 80149 PNP Astidel] tgh oln=ite] H7)
AZEE MRS wixell 5mMé] o7l opr|=its HVMAIZL &
MNE #2589 Lactobacillus PNPY A EE 2A}ET)
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Fig. 1. Effect of varying concentration of inosine in growth
media on specific activity of Serratia marcescens (l-H) and
Lactobacillus plantarum ({-]) purine nucleoside phosphorylase
Serratia marcescens ATCC 25419 cells were grown aerobically for
12 h at 30°C in modified Davis-Mingioli medium. Lactobacillus
plantarum ATCC 8014 cells were grown anaerobically for 24 h at
37°C in modified MRS medium. Crude extracts for enzyme assay
were prepared by sonication of the harvested cells as described in
Materials and Methods. Activities were expressed relative to the
specific activities in the absence of inosine. Values are mean £
range of variation for three experiments.

Table 2014 YERd vie} Zo] 5mMe] Fuj4ldh FA12
Lactobacillus PNP2| B|ZAEE 3o nls] ¢k 10% A
%, 283l smMeY] el ZEDL 30~40% HE F7F
AR 3, smMe| ZFEN, A, A" 286l EYE
e Lactobacillus PNPQ| BB EE 20~35% A% 7HAA
Zl 9k smMe] ofAulEAMY) HEAIL tiZEao] wls] A
o] Jg& FA Each

03] sEo| FEl FEULAIEI} Serratia®l Lactobacil-
lus PNPS| &0j Dixl= g
F FEH LA EE] Serratia®} Lactobacillus PNP2] A
o) mXE FTE AAE AT A 2tz Ha
]2} MRS ujA|of & E3 AL AHES o wEE AR
FsA 2=AMEITE PNPY 7142 AMEE ojkale gz
I BEste] 0.1~1mMe] e FRoMe= Ao HstE H
o)A ergtoit, 5mM ol FEAAM 30% BT Serratia
PNPY] HIEAHEE 74X ZTHEg. 1). 28U, olxA1 3 mM
o] ¥zl "ASB] Lactobacillus PNPY] H|EHEE &
= = 3.15mMoAE JUEE TR HEFoem i
TS 27 AHFg. 1). 04l 5~15mMe] FEolA
Zz2o) W3l Lactobacillus PNP2] HIEAES 60% ©|4 &
7kx 7t PNPY A Eolxb g4t A e F7kAl s =
Blo 01~-1mMe 2 FroMe tlEFl VEl Serratia
PNPe| M4 5o 7 H&gFS FA Uxerh, 5mM o)
9] E=roME 45% AEES AAATHEg. 2). S|EZES
0.1~0.5 mMe] P& Exol|Me dzFel W3 Lactobacillus
PNPe] HBAHEZE 20%, 1~15mMe] B E 50~65% 3
T Z7FHLE B3] smMe] FRAME RIEAEE 65%
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Fig. 2. Effect of varying concentration of hypoxanthine in
growth media on specific activity of Serratia marcescens (l-R)
and Lactobacillus plantarum ((J-(1) purine nucleoside
phosphorylase

Activities were expressed relative to the specific activities in the
absence of hypoxanthine. Values are meantrange of variation for
three experiments.

7 THEFg. 2). 9, F &3 Ak HE e &
AFe 0.5 mMe] F=OIA Serratia PNP2] B EE 20% 3
T F7PR1 vH, 510 mM9] FEAA 20~40% A=, 23
I 15mMe] FEAAME 80% TAAHTHFig. 3). 84 0.5
mM®] FEONA Lactobacillus PNP2] H|ZAHEE 20% A%
Z7MZ0 9H, 5~10 mMe] FEOIA 20~50% FE, 283
15mM9] FEAAE 60% #AANZTHFg. 3). 24t HF
Bl A2 a9 SESAHNE AT A FHrHe A9
AM fae ZARE XA tizdd vls] BlE@AdR] A
o] YL FA FUoY, FHYSENE 05mMe] B F
oA RIEAE=TE e & 20% = F7k Wi
3~15mM8] FEAAE HZASI} 30-50% BE AT
© A%e Bo Eoa EXEHAG.

olx=2l, oAl Ty oAl o)ES USA|IFEY
QA=+ PNPY 7RRIGF 23l whgel o3l g H7|E A
43tk Micrococcus luteus PNPi= 71291 o]mAls} Frobn
A= AR WA, oltleAlde ol A3
WSSl o)Al FARR] E2v] A (formycin) BE #3)5HA]
e AYvd FEYHOAEE FolA BHdL 71Hz &
3t FEEE e ety BaEdu. E/5E
PNPIA 1w Doliedls} (e roliell, 7-WEoledl 2
3L 7vE okl VAR AEFTs EIEHUTD. o)
& A3 22| N-73 N-1 922 Al PNPe| 23 A1)
of ZHHA Gt F5Erh AR AP PNPY 2
A A% A7l FEHAES F d7]= PNPo} ulwk
3] ABHA ARsAR, 77 Ak 2Rk ofF
oFaiAl AdE™ ol:Ale] i K IS JAArETE ¢k 10u)
AE Yok EIEHAGED, il glre A 1914t aya
FEHLA = 3t E coli PNPY $HE3} 4L #2] @
718 A BE 7]2o] PNP} EFAHE FA sk 24 7]
A3 IRt HA AT, 7)1 BolddelA E coli
PNPE ottlds I fAAIE 7142 AR, ZH4EE
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Fig. 3. Effect of varying concentration of uric acid in growth
media on specific activity of Serratia marcescens (Il -M) and
Lactobacillus  plantarum -0 purine nucleoside
phosphorylase

Activities were expressed relative to the specific activities in the
absence of uric acid. Values are meantrange of variation for three
experiments.

PNPE Z83}A] Edhs ] oA ofuld A #FEH
SAEe] FATE FAL EREFEINN 7 F7E ug
g dethe AL o). uehA PNPS A
Ex9 tdt 71d Bol4 S v|FojHel wEHAE §F
Ao &7t g8 HA vk AFEETh

olZ3 AAEEHE S5mM o) FE9 oAl IEF
Bl2 Serratia PNPY H|EATE HA 30% ol ZaAZ
A, Lactobacillus PNP2] BIZAEE 60% ©1d F7M171=
Fo F2Y e Ba) Al FAolA o=z 3x
& EA FTolNM Serratia®t Lactobacillus PNP A3 o
2 AJoldt 28 e RoFErh 3, WE FE(0.5mM)
2] 22k F4o] HEAEE S7MIIZ 2 FE(15mM)
o] QARe ZHAAI7E B Fd wEEEE 23 Ui 3
Ao QA Serratia®}t Lactobacillus PNP A3 =4
gL 3= A= Algdt.

20 oo

Lo

o ok
h=a =

FA vl e} MRS HiRo 7] Fd FEEeA=E Ht
st 22k 37183 714 z2AsteA WSR2 Serratia
marcescens ATCC 254199} Lactobacillus plantarum ATCC
8014 MZ FZEoIA PNPY HIEHEE 2AR 23 o=
AL 5mM °1/39] FEA Serratia PNPS| HIEAEES O
F23 vlasle] 30% AX FAAIH LY, Lactobacillus PNP
o] HIBAEEE 60% ol S7PIZH. 312IEL 0.1-05 mM
9] vre EoME Serratia PNP2] W& T A9 93¢
2] @, 5mM o] FRAAAME 45% AEE HA
N7k AT FEREL 0.1~1mMe 2 FEoME
Lactobacillus PNP2] HJZAEE 20%, 1~15mM2] FEoA
£ 50~65% A= F7MZATE 9, 84> 05mMe FE
oA Serratia®t Lactobacillus PNP2] HIZ2ATE 20% A=
Z7MZ1 W, 5~10 mMe] FEolA 20~50% BE, 28]l
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15mMe] FEolAE 60~80% ZHAAIAT o|#d HAAEw
58 5mM ol TEe] ol FERAY L Serratia PNP
o] HBAEE 30%°1% #4AIZ] W, Lactobacillus PNPS]
HIEAES 60% oY S7MIFAeH B2 FL05mM)e &

= 2 FE(15mM)e &
AL FAEATIE F T wEULET B oAb Aol
8AW2 Serratia marcescens®} Lactobacillus plantarum PNP
el 24 9eg 3ke 322 Alsdn
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