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Purification and Properties of Serratia marcescens Purine Nucleoside Phosphorylase. Bang, Son Kwon,
Jong Ran Shin, and Byung Bum Choi*. Department of Life Science, College of Natural Science, Hoseo Uni-
versity, Asan 337-795, Korea, *Department of Food and Nutrition, Shin Heung College, Euijungbu 480-701,
Korea — Serratia marcescens purine nucleoside phosphorylase (PNP) was purified to homogeneity by streptomycin
sulfate treatment, Sephacryl HR §-200 gel filiration chromatography and AMP-agarose affinity chromatography.
The specific activity of the enzyme was increased 49-fold during purification with an overall yield of 7.0%. The
molecular weight was 168 kD as estimated by Sephadex G-150 gel filtration chromatography. The S. marcescens
enzyme was composed of six identical subunits with subunit molecular weight of 28 kD, as estimated by SDS-
PAGE. The Km values of S. marcescens enzyme for inosine and deoxyinosine were 0.38 and 1.20 mM, respectively.
The pH optimum was near 8.0, and the enzyme was relatively heat-stable protein. The enzyme was inactivated com-

pletely by 0.5 mM of Cu?®".
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A, ZH5E oA FHsA LAHE purine
nucleoside phosphorylase(PNP; EC 2.4.2.1%= orthophosphate
(deoxy)ribosyltransferase2} 1% &P, inosine, guanosine®] £
Etele) rbosed] 7helAl EslgE Evisls Eitelo) =gk,
PNPE & purine @71l @2 purine 712 Q¥ 4%
9 qlalr] ejE AE vke-5 Sof gl

PNPE 3 E3] WAl B3| M inosine?} guanosines
Z+Z} hypoxanthinest guanine®-2 HEA|H HEAHOZ
uric acid AJAlell e8P purine nucleoside A= T
oJsle] HEM HAL £ 7=?éoﬂ 223} (Fig. 1).

Kalckar(1947)ell ©]sl] #¢] 7} F&EoA PNp 24
£ AgoZ AZ o F[9)], PNPt- T2 Escherichia
coli} Salmonella typhimurium 52 AoEa} Al 23
T, &, 94, 7, 27 2eT 9o 59 3% sEse
e A BA Feo] RWIE9H1,7.8,10,11,14,15,16,
23,24,26,29]. PNPE Ml AHF 32« weh B4, &
g |3 G4 Al ME Alelsiehi= o] B
Heolxd, B3] PNPE subunit S} monomer, dimer,
trimer 3= hexamer 5 TslA] BT ¥ nEdw]
[1,7,8,10,11,14,15,16,23,24,26,29]. Z-x}e =3} ok}
EAlsHed H3 EZe] PNPE ko] 48,000~92,000
2ol WA WA, AF PNPS) BAFL F o) 1%
o8 BRI 4= e 130,000~140,000 ZES) AL
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HelQl E coli, S. typhimurium, Micrococcus®] PNPe]
I 80,000-95,000 B2 BT el Bacillus cereus,
Enterobacter cloacae, Proteus vulgaris2] PNPo| 1,7,
8,10,11,14,15,16,23,24,26,29].

PNP= cfoket 18 A Ee) A9 ME25E Foise) 4
Agr ¥ReEH 7ok AE 7|3kl HEE EoFe] &
. E coli®t S wyphimurium PNP2 wHE 53 F9-
=& 712131, & Ot wlE7] 2F PNPE WE random
bi bi 2 7)2H[15,23] o] A HEF, B7) 7, 4 F
4 |3l #|%] 7P PNPE ordered bi bi 2k 7|2}l
Al LAl vl 3leH4,10,19,24,29]. 1] PNPS] RMH-EH
AT Akl Sfef olx) EAe) ¥ 4FU FEIE hehi

T g9lEa Hee) PNPE TR Ae) UAH 2RE wE
o B EgivH4,12].

PNPE A purine ¥-3] A AA 9] 2AL o)F5h]
Asled A7t A=A, PNPE] Age] Hy gkt
Aol glvh= AMdo] Lelxl $18], 1 Faide] TS
mA Zaflef] ofe] ATl @ d7vt AMET gl
[20 22] PNP ZAH-2 B MZeA HAF o ]
=y TH]EOM“ e oHts Za3he 011115* PNP
@f&-»l— DM dglale] FA¢A PNPE B4 B4eM o
T3 9le}. PNP Z¥e] B A wodzh= Fagk ubd,
Azt T AZ |y ZAYS op|Alzlvhe Aol Al
PNP GAj¢lAl= =i A3k X gA2 FEL T7) Azs)
9306,21], olA "o As AL FR) T T A2
e ol XEA R AME S gltar BaEgiv26,27].
PNP «dx] olzxl= <JAakehb®l o2 843} adenosine Z-2
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Fig. 1. The major pathway of purine catabolism.

nucleoside®] FAHE Asl=d W =7 FAle] F
251l 9l Acyclovir(9-(2-hydroxyethoxymethyl)guanine)=
PNP2| bisubstrate F-ARAIZ 7}t PNP 94| <14} & 3}
v}o]w[26,27], 9-(3,4-dioxopentyl) hypoxanthine2 PNP2]
site-spccific inactivator®. B4 ¥-$19] arginine 371E 3}
= oz Wy AlAH EFAEH[13], quinazolines] 7]elEF
AR SelHeE 33 A A3l A|E B34
FA)ZIvt B aE9lol5]. §H, adenine arabinoside
(araAytE A7 gmlole|s X BA B Ak wigt
PNP o]-g-o] /= gl=d EckozNE whiel Fielql
adenosineS A3l PNPE AAVSI= Klebesiella sp.
LF1202& H\’J%]-S‘dﬁl-[%] Klebesiella PNP= adenosine,
inosine, guanosine 5% Z-2 purine nucleoside] 7]2
g EolAl-g A ur1dme arabinoside-} adenine® Z4-
E WJE]'C’]af‘— 2| 8AQ) araA®] A4S Evlghda B
ST 16].

B ool AME enteric bacteria®ellA oA B4 5]
I3 A7} & G A A 92 Serratia marcescens
ATCC 254194 PNPE AAS)e] o] Ao 72 F &
284 54 Akt g

ME 2 Y
AlE v
e F59 Serratia marcescens ATCC 25419 Luria-

Bertani(LB) Al= wiR)e]] 7] TS @714 2702 wjokick

Alet

Y-

Uﬂc anid

Inosine, deoxyinosine, xanthine oxidase, glucose, ammo-
nium phosphate, mangan sulfate, uric acid, adenosine,
xanthine, guanosine, hypoxanthine, tyrosine, tryptophan,
proline, alanine, aspartate, leucine, lysine, glitamine, glycine,
streptomycin sulfate, Sephacryl $-200, Sephadex G-150,
potassium phosphate, AMP, AMP-agarose, dithiothreitol
(DTT), N,N,N,N-tetramethylenediamine(TEMED), N,N'-me-
thylen-bis-acrylamide, acrylamide, ammonium persulfate,
trisma base, coomassie brilliant blue R-250, sodium dodecyl
sulfate(SDS), bovine serum albumin(BSA) 2123 molecular
weight markers Sigmarl A|E-S AME-31933, BHI WA=
Difeott AL AH83heh 7 e ke Aloke Aol

TLE 5 A 45 AlEFE AMEsiE

Purine nucleoside phosphorylase(PNPR| &A- =X

Purine nucleoside phosphorylase(PNP)2] =% xanthine
oxidase® ¢85} coupled cnzyme assay® FAAE uric
acid®] & A Kalckardl W& AHS3Hlw9]
Assay tubeoll 20mM potassium phosphate(pA 7.0), 1 mM
inosine, 0.02 U xanthine oxidase 223 FAE FH7}shed
A w3 TJ] ITmle] FA g =22 30°CAlM 18 F
ok ¥RE-A1Z]l 3 UVIKON 930 spectrophotometers ©]-8-3}
o] 293 nmell A BAE wric acid®] EF=ZE =Asla0
PNP2] 1 wnit(U)e 30°ColA 185 F34= 019 Z712 A
2Jslie}, WA= unit/mg protein 2.2 FAS}AT

ClE) Ha

A okL hovine serum albumin(BSAYE & wHY
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Serratia marcescens ATCC 254192] Hi¥

At Ao BHE @52 single colonys W E
BHI =] 30 mle] B¢ 9l& 100ml 4H E=kagel] A
5 5 8E B9t 30°CelA Ak wiokE F, oAl el
AL 22 BHMIRZF Boisle vk Feiae] &2 o
& 1527} Bk 30°Cel|A] ZwE wiekEide).

M= FE2=2 A=

pjokell 2al] Qelal A EE 10,000 x g2 4°Col|lA 308
7t A4 BelEle] NEE pEE F, o83 xS 2-3
ul H-3)2] sonication % £l 20mM potassium
phosphate 245! (pH 7.0, 1 mM EDTA, 1mM DTT)
o detAZeh o] $9S Z3u IHT|E ol 83l <F
1087 24t AlZF 48 w5, 10,000 x gollM 30 &
o ¢4 Hegk F A4EaS FHskd i FAe ARES)

et

B AEHENOM &

Fgvla dAsled 2 AFSAE 3%(wiv) BiE 2B
Enfe]AlE 7l 3 10,000 x goll A 3087t A Falsled
Abzal-g #H3lglr). o2 sample volume2] 1008] A=
2] 20 mM potassium phosphate 588 (pH 7.0)°ll 4°C
ol A FPEHE E)F FA s

Sephacryl $-200 gel filtration chromatography

ore] Ao gL B4 445 1M DTT7; EgE
20 mM potassium phosphate $+580(pH 7.0)22 w=[F]
ool o227 § Sephacryl S-200 gel filtration column
(2.2 %96 cm)ell FA~899S loadingdle] FY 5§
2 AzF} 18 mle) &%) 3me] FHoE 44730

AMP-agarose affinity chromatography

o] FAoa g2 Fd LHF FFAZ] ohE AMP-
free S+E8Aof| ulg] FHe] o|=ZA g AMP-agarose
affinity colunn(1.5 x 6 cm)el] °]ZS loadingdt ¥ 3%
gHEgol oz 280 nmellM AL FE=r1 0o] 2 w7t
2] AelFA A 10mM AMP7} £o{9)l: 20mM pota-
ssium phosphate €584 (pH 7.0, 1mM DTT7} £3hH2
2 FAY =AS 8347 Az lome] £52 2
mie] £H oz ol floA Q2 FgAE ZE AY

A ARgstode.

Nondenaturing polyacrylamide gel electrophoresis
{(PAGE)
A A8 PNPZE 8% acrylamide rumning gel¥ 4% acry-
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lamide stacking gel® Y= vertical slab gelof] loading®}t
o AMAZ. A7 Fd F Coomassie blue R-2500]
Fol ode 94 o oF 1Az B B GAaAA
Z2AAA dd bandE E1EII

SDS-PAGEE 0|88} subunit ZAE &

AA|E PNPel| sample bufferS ¥ 100°C & FEol
A 1087 Zhdsle] chilalg ¢S] HAIAIA  molecular
weight marker®} 7 7] 5L stk o9 stacking
gek2 4%, running gele 15%2] acrylamideE ARE-3F93L,
Qg gele] BF 0.1% SDSE EFS)EF o)
F& ghR 2= bovine serum albumin(66 kD), egg albumin
@5kD), glyceraldehyde-3-P-dehydrogenase(36 kD), bovine
carbonic anhydrase(29 kD), bovine panceas (rypsinogen
(24 kD), soybean trypsin inhibitor(20 kD)®] EsES A}
S3l5eh. eldell viepd shild we] ofF #=E FA43}
o EF hiAe} viwsle] subunied] ek Z7)E Akt
Ret.

Sephadex G-150 gel filtration2 O|S8t EXIEF =8

PNP2| E-zl8ke Sephadex G-150 gel filtrations ©]-&-
Slo] ZE D2 B-amylase(200 kD), alcohol dehydro-
genase(150kD), albumin bovine serum(66 kD), carbonic
anhydrase(29 kD& AM33led 4&%)= F=|5 S5l &
§ A2 ¥E ANEd DA 17 F o] Adel 2l
BATE BASA

InosineZ} deoxyinosinedl| CiE Kmgt 2%

Inosine?} deoxyinosine] & KmZt2 phosphate®]
=g AA7)I 7)AY HEF HEAA 71 PNP
gy EZ 2431 & Lineweaver-Burk plot& 73 ZAA

saet.

PNPS| FA pH & pH 2F8d

100mM sodium citrate 584 (pH 4.0, 50, 6.0), 100
mM sodium phosphate $+%8<(pH 6.0, 7.0, 8.0) ¥
A 100 mM Tris-HCl $h-8-<(pH 8.0, 9.00]4 PNP2]|
B =2 ZAs19ch. sk, PNP2F 100mM sodium citrate
k28N (pH 4.0, 50, 6.0), 100mM sodium phosphate
ke pH 6.0, 7.0, 8.0) 223 100 mM Tris-HCl 2
28 (pH 8.0, 9.0)F 30°CellA 10827 HA wke-A17) F
AA RS Hal ol 9 PNPY FAEE ZA3|9l+

PNPe| =3 =2z U o oryy

10, 20, 30, 40, 50, 60, 70, 80°CellA] PNPY] X
Z 23s1gic}. 39, A3 PNP 898 water bathE A}
45ted 10, 20, 30, 40, 50, 60, 70, 80°Cel|Al ZH2}b 60%



254  BanG et al.

QA F, QYFE Fs) o} ol PNpY] BHEE
S

Jiﬂl rf

048] 2020 PNPS| &AMl 0[x|l= &t

AAgF PNP £de] 05mMe] D7} ¢]£ql Naf, K

28]l 0.5mMe] o7}
TE]a A} eleel APE Ul 3
Aatdet.

PNPY FHES =

At 3 0

S. marcescens PNP2| S|

A Aol MY == 4°CE RIS, 2 2] BHM
Aol wieksled &} ML 19 g& 2ET2. sl &
T 1850 mg?] DS dglem o] ME FEE| 4t
AEHEwlo]AlS 3%(1.5 gml) £t 2 A7k e
R F 10000x glA] A Besled AEl 2pg ma}
o}, o] AkZe HEo) whaal(1178 mg)s 1008 F3]9)
2149 (20 mM potassium phosphate, pH 7.0l sF54F
Eot FAslsint. Bk AERBnlo]X] Xa] HAlelA uE
AE7} 0.3 unit/mg ©1%l.en] g-2E 83%e]3L 1.5
AAHH 3eE AL vl 25 9FER0E B
A7 Sephacryl S$-200 gel filtration column(2.2 X 96
cm)e]] EAB8L Joadingdle] §YU Ffolog A7k
18mle] £%e} 3mle] Bz LZAZch(Fig. 2A).
Sephacryl $-200 gel column A /H v A %7t 29
unit/mg ©]$1.er] HrEL 73%e| G2 147 AAHA.
o #A4o L}E]"-’]'t REg ¥ol speed vaclE FETL
Ch AMP-free $15~8-e]] w|2] sl o]=2A & AMP-
agarose affinity column(1.5x 6 cm)ol| loadingd+ F &<
#5802 280 nmellq FHAL] FFET} 0o E w7}
A AeFIL hA] 10mM AMP7} E¢1304E 20mM pota-
ssium phosphate -84 (pH 7.0, ] mM DTT7} EFhHe
2 A DA £34A A% 10me] FE2 2ml
2] B3o=w "W9lth(Fig. 2B). HF affinity chromatography
A BB E); 9.8 unitmg ©|HL™ Ie-E2 7%e]
o3 49vf AAE G} S marcescens purine nucleoside
phosphorylase (PNP)®] Al H3= Table 1o EAISHIS
A& whAle] ek 4°ColA A7)9F sle] vepdt

o]&el MgZ, Cu¥, Ca*', Mn*

>

w
e
i

OD at 280nm
Activity (unit/ml}

Lo . ]
(1] 50 100 150
Fraction No.

1.5 0.08

- 0.04

OD at 260nm
Activity (unit/ml)

o 45 90
Fraction No.

Fig. 2. Purification of purine nucleoside phosphorylase from Ser-
ratia marcescens ATCC 25419,

A: Sephacryl HR S-200 gel filtration chromatography, B: AMP-
agarose affinity chromatography. Protein profile, (—); activity pro-
file, (---)

T i mE el & SckFig. 3A). o]FA L
PNP -§o1-& B2 A Al23lgit)

S. marcescens PNP2| EX}z¢

S. marcescens PNP2] Bal2ES ARF)7]
PNP 2415 Sephadex G-150 gel filtrations =283t 2
, FF A vlasle) EARRe AlAkg ¥l 168,000
SZo] gt (Fig. 4). =8, S marcescens PNPE SDS-
PAGEAIA = v Mg 42 4 qlaler 5 =
Wizl vl arsled EA8)E subunit ERAEF Z=7)7) 28,000 2
EolgthFig. 3B). T2 A7 PNPX subunit &}
o] 25,000-28,000 YE2] hexamer el 2 &A3= vy
HFFTE PNP: dimer 55 trimer® B UE|AH1,7,8,
10,11,14,15,16,23,24,26,29]. E colig} S typhimurium PNP

SI5jd AR

Table 1. Purification of Serratia marcescens ATCC 25419 purine nucleoside phosphorylase

Step Total volume Total activity Total protein  Specific activity ~ Purification Recovery
(ml) (unit) (mg) (unit/mg) (-fold) (%)
Crude extract 50 442.5 1850 0.2 1 100
Streptomycin sulfate 39 366.6 1178 0.3 1.5 83
Sephacryl HR §-200 21 3234 110 2.9 14.7 73
AMP-agarose g 30.7 3.1 5.8 49 7
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Fig. 3. Polyacrylamide gel electrophoresis (PAGE) of . marce-
scens purine nucleoside phosphorylase,

A: Nondenaturing PAGE (8%)); lane 1. crudc extract, lane 2. strep-
tomycin sulfate, lane 3. Sephacryl S-200 gel filtration, lane 4.
AMP-agarose affinity chromatography, B. SDS-PAGE (15%); lane
1. molecular markers, lane 2. the purified enzyme. The position of
purine nucleoside phosphorylase is indicated by an arrow

5.8
A M.W =168kDa
§‘ B
2 5-
bh
=]
ad
)
4.2 T Y
1 1.5 2 2.5 3
Ve/Vo

Fig. 4. Determination of the molecular weight of S. marce-
Scens purine nucleoside phosphorylase by Sephadex G-150 gel
filtration chromatography.

A: Pramylase (200 kD); B, aleohol dehydrogenase (150 kD); C,
bovine serum albumin (66 kD); D, carbonic anhydrasc (29 kD).
The position of purine nucleoside phosphorylase is indicated by an
arrow

T native FARET subunit FAFFe] 22 138,000, 23,700
oE 28l3 141,000, 23,500 FELR BuHgo 2 A
HellM AHAFE S marcescens PNPE] native®} subunit 2
AF 277} ¢S E. coli®}y S. typhimurium PNPET: oF
7ZF 23 F-A subunits hexamer Y2 o 4 9lgle).

S. marcescens PNP2| AME
Lineweaver-Burk plotE o¢]&3le] ZAA3J inosine
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1/v (A0D/min)"

Km =0.38mM
10
-3 2 1 o 1 2
1/Inosine (mM™)
(A)
Cl 40 -
g
=~ 30
3
4 2 Km =1.20mM
> 10 -
.,
= £
2 1 0 1 2

1/ Deoxyinosine (mM™)
(B)
Fig. 5. Km values for inosine (A) and deoxyinosine (B) of .S.
marcescens purine nucleoside phosphorylase.

deoxyinosine®l| @3 Km7ZkS Z22F 0.38, 1.20 mMo|glct
(Fig. 5). E coli$} S typhimurium PNP2] Kmzk2 inosine
< 71AZR Agsr A 27 009, 0.17 mMe]i
deoxyinosined AHE3F A9 0.07, 0.18 mMe|Ek K
F e8] S marcescens PNPE inosine®} deoxyinosine
of W3t Km3tlA E colist S typhimurium PNPET}
247y 4, AR B AER wlFe] Kol olF 7|l A
Er wokel 3, Saccharomyces cerevisue PNP:-
inosine® =} deoxyinosinesd] WgF FA FAde] 40% AE
BTl B =99 ol2]. Inosine, guanosine Z12]3 adenosine}
o[ 89 deoxynucleotide= PNP2| 7l3lab B3] ul-g<l ¢
slo] - 9715 A} Micrococcus luteus PNPE
7124l inosine?} guanosine® = AAH 0.2 kx|t
adenosine== ol A3 ¥Rl inosine -FARA <l
formycin BZ B3k £31 pyrimidine nucleoside &
oM thymidine2 7142 2h83ht uridine 283547 ok
okl RIEGH3] R EZRTE PNPE I-
methylinosine, 1-methylguanosine, 7-methylinosine 12|22
7-methylguanosine 7| A2 =hgghcla ¥ mEgjoi2]. o
Bg AEL 7149 18] N-73 N-1 YAk A7 PNP
2fe] Ak Alejd] 2EEA] oeviy 5. V)3 Eo
A Wl £ coli PNPX adenine® L AkAl2 7]d &
AMEEIARY, Ef-5F PNPE adenine®} 21 -FAKAIS f8]
712 FalskA B3he g, |23t PNPe] 398 Exe) o}
oF3t 714 Fol A nucleoside gHA12] 07} 7] =HA o)
e ol i R

4.0014 9.07FA pHE W pAIA7b PNPe] AL 2415
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Fig. 6. Optimum pH of S. marcescens purine nucleoside phos-
phorylase.

Bnzyme activity was assayed ranging pH 4 to 9 as Material and
Method. (Il —l ), 100 mM Sodium citrate buffer; ((J~J), 100
mM Sodium phosphate buffer; (A —a ), 100 mM Tris-HCI buffer

Activity (unit/ml)

23}, pH 80014 PNPE] Ho| 2L Jeplom £ colish
S typhimurium PNP2] #A pH= 7.0~7.53} RIE$0
[8] (Fig. 6). o)@l8l ZA7= PNPY] &4 pHE assay £49]
pHAL 7085} oz} e ekeldolsin). me 28 7]
928900) W pH Y ZAIAE pHel 703 007}
A9] opdelA AN 7R eFgslelet. 10014 80°C7H
] &xZ WIA|A 7P S marcescens PNPR] BAE=E &
ABgg W) fh Be) &1 LT 0CE EFT S0C
Tl e} SR o S| ] e
A U2 vssies], SCCIA 9 BHE 2 T
(Fig. 7). &, 75 PNPE 4014 70°C7A] ) —Q-E 4]0
A dAz] 8 5 PNPY] BAEE FAsIE 4elA 40°C
74 PNPR| o] Hd| 43% Fhashe AEE A 8
3l9dom 60°CellA = PNPY] Ege] it o]akel 60% A=
ZHE g Fig. 7). o283t BHEZNE] S marcescens PNP
= ulaA e el DA dS o £ Qo

Na', K, Z28]3 Ca*2 S marcescens PNPS] =%
25-30% AT ZAAAZHL Mn*T AP 45% A= A
Hot. 223 CotE PNP-@] PHEE 98% A7 AL
E Pol T49 a8 g HAsl= AL o 4 elglvk(Table.
2). B3, S cerevisae PNPE Cu'oll o8] &4 &Ade] 93%
ZheReln B E et (2], S gphimurium PNP= Fe?¥, Fe™,
Mg, Co?* 18] Ni#*& H7}sled = PNP2) B =olE o
e T4 vkl B s 23],

#eo] AMES F3H] B o A enteric bacteria?]l E. cofi,
S. typhimurium 3L S, marcescens PNPE] YuIH<] A%
o] ME HA}E XekT S marcescens PNPE E. coli S
bphimurium PNPS} W] 38}e] native?} subunit ¥-A1=F, inosine
3} deoxyinosinedl] ™ Kk, B4 o]-22] oJ3F Sollr M2

2= AL HedFgl om oflgh AR Al enteric bacteria

o] PNP7} J\ii 22 xjpolAo] gk AL wledain] of=gk
AL s)r) s WheES S B9 Sof T B

D.08
0.06
0.04 -
0.02 1

Activity (unit/ml)

0 20 40 60 80 100
Temperature(t)
(A)

0.05
0.04 4
0.03 1
0.02 +
0.01 -

Activity {unit/ml)

Temperature(C)
(B)

Fig. 7. Optimum temperature (A) and heat stability (B) of S.
marcescens purine nucleoside phosphorylase.

Enzyme activity was assayed ranging 4 to 80 as Material and
Method

Table 2. Effects of various metals on activity of S. marcescens
purine nucleoside phosphorylase

Metals Conc. (mM) Relative activity (%)
Control 0 100
NaCl 0.5 69
KcCl 0.5 73
MgCl, 0.5 65
CuCly 0.5 2
CaCl, 0.5 76
MnCl, 0.5 57
AlCl, 0.5 54

o 42 Q7S Felslelol T AOE AR

2 o

Servatia marcescens ATCC 254192]
phosphorylasc(PNP):= streptomycin sulfate (reatment, Sep-
hacryl S-200 gel filtration, AMP-agarose affinity chromato-
graphy 5] WhEe 2 AABlGEH &EF DA 9.8 unit/
mg °|ReH FpEL %ol 490 HAFHUA S
marcescens PNPE native 2-A}Fo] Sephadex G-150& ]
93 gel filtration HPE.O.Z 168,000 BE, SDS-PAGEe]
23 subunit?] FA}Fe] 28,000 FEolxow, FYdt
subunit® 7% homer-hexamer 3efo]4]

purine nucleoside

o}, S marcescens



PNP2| inosine¥} deoxyinosined| ©&F Km%re 242 0.38,
1.20 mMe|Het. S, marcescens PNP2] &3 pHe} # 73

o
j
3

=g,

T ZH) 8.0, 50°Ce|9le 50°Cel|~] PNPS| &
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