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FEAUREHK (0.20mD) %2102H37°CTRIG S ¢
fo#%, 1.5ml@0.3N NaOH%EmMAZ , 300mu D B E %

BAIE L 7o, REEL. 00HEMA0.471uMoled thy mine
HEREICHEYS T 2. 1 uMole® thymine % 1 43R

KT 28EZEE 1 unit &Lk,

pup EHORIFEEF Tsuboi &V Hadson'? o
HEOEEY 2HW. ¥18bbH 5 mM deoxyguano
sine, (.1M sodium acetate-(.05M sodium arsenate
(pH6.0) ¢EBFESCRIEHE (0.26ml) #%37°C10
SERIGE®#, 0.5mlD20%Na,COs%MA, Eic
0.75mlo 6 fZ#MH D Phenol Reagent #MA T37°
C045rM1BiE L 12t%, 660muTORNE 2 RE L 2.
WHEL. 0D MH guanine 0.278uMoled ik ic 48 24
5. luMole® guanine % 1 HRIcELET 8%
B%1 unit &L,

TDR ##: 12 Munch-Petersen ®o 55" e /b 0
EEZMA ", ¥1bb5 4mMD thymidine, ImM
® adenine, 10uM® Y B, 0.016M acetate buffer
(pH6.5) B LUBEKE2E 0.50ml ORIEK % 37°
CI0NERIGES ¥, 10N@EFRE 0.025ml %=
ZTRIG%1EY, ZOf4 Lt deoxyribose V) v
B & ' deoxyadenosine % Burton O ' 1T &k
DHRIE L. tpp & % thymidine % @M IET
57:% adenine RV IAKEKERRICHMIEL, <
DE%E LEO@EM» SEF VI bD%E TDR Ef:L L
fo. 148l 1 muMole® deoxyadenosine % 4k
TH5BREA 1 unit &Lk

EARIR Lowry S0/ T Bovine serum
albumine % standard & L TAIEL .
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tE# %% 1 mlo(0.05M Tris-Cl pHT.51c75 L  Sep-
hadex G-200 (2.6x50cm) #5427 v = 557
4+ —%5T-7-. tpp I3 pup L E»IICEBRTHET
5DTEZOERRLEDTIBMIMOHEL Tk s
¥, DB®D0.05M Tris-Cl pH7.5iciERL 121% . [E#8
W L CEBI 2T 1o, BOBRLEEEHOHLD
0.2M KCI1-0.05M Tris-Cl pH7.5C¥ @k L = CPG-

10 # 54 (1.6x30cm) it L, Ric[E]EFEk Tk
U iEHRs &80 THEFT L 1%, 0.2M KC1-0.02
M glycylglycine pH8.0 TE#&{LL 7z CPG-10 #
AL, E@EKE2550mIFEL 2%, 0.02M glyc-
ylglycine pH8.0TEH L. IBET % pup 30.2
MKClz&UBHmE ciatiah, top UREOBEEHK
TEHEN 3.

pup : shocked fluid 2#&iF L CEB S L L %
0.05M Tris-Cl pHT.5ic/8fR L, Blic & b Rt %
BEL K, DEAE-cellulose % 5 4 (2.6x30cm)
KBRESEL., 1546136 55 U»B).05M Tris-Cl
pHT.5 T, BMEE2HREIEL% . KC 250
@D lineargradient TAH L7 (0.05M Tris-Cl
pH7.5-0.6M KCI in 0.05M Tris-Cl pHT7.5 &500
mD.pup%2&L 757 va vERJLTERET- K
%, A—&RBTHC /o NS5 7 4 —%FF- 1. i
WEBULT7 57 va v2E LK %MADRE THE
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BTERET- 2. COBERESH S LHI.2MKCI
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104 5 4 (1.6x30cm) L, E@ER THEML
. RICEBEORUERERT. MhoBkd
shocked fluid » S50 RIS . LA L F «
2 VBRI TIIBRFER L —KT 3E band D
w2, 3D\ band BE WD SHI.

Fig. 1. Purification scheme of thymidine
phosphorylase and purine nucleoside

phosphorylase.
é. coli
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2nd l
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Table I Purification of purine nucleoside phosphorylase and
thymidine phosphorylase
[ -
i Total . Specific
Total activity Yield activity
Step Volume (%) (units /mg)
protein (um?sga* (unittsgp* :
(ul) (mg) pup tpp pup tpp
Osmotic shock fluid 30 142 159 178 100 100 1.12 1.25
Precipitate of didlyzed | 60 | 426 | 886 | 129 | 56 1.89
DEAE cellulose (1st)] 47 58.0 8.89 36
DEAE celluloese (2nd)} 29 1. 42 43.8 2.12 27 34.0
CPG-10 7.5 0.39 2.58 0 1.6 66.8
Supernatant of dialyzed | g | 393 | 548 | 986 62 3.18
Sephadex G — 200 1.8 1.72 1.32 48.8 30 28.8
CPG—10 (1st) 3.8 0.40 0. 368 23.7 14 58.1
CPG—10 (2nd) 22 0.18 0 11.8 7 66.0

+ One unit of thymidine phosphorylase activity is defined as the
amount required to produce 1 gmole of thymine per min.

« * One unit of purine nucleoside phosphorylase activity is defined

as the amount required to produce 1 umole of guanine per min.

tpp LU pup OHS ALY OIS T4—1L8

13358 :

B2 tpp LU pup ® Sephadex G-200 7
o< bOBHE/RT. pup & tpp L) HBLRLA
H& s, TDR FHEHEIHBZOFHRcBD >N 2
7, GEROZLIMETENL - 1.

313 DEAE-cellulose 2 o< F OEFHTH 555,
Sephadex G-200 D& LHiC tpp » pup &0 b
DULBCHEHENTL 3. BHFMd 2 VIiERELE
AEZTHRHFHELRIL 20, MBERORLUESM
BAGJEETH > 1.

B4BLUE5 I CPG-10 # 5 2B 258 %
A7 . 0.02M glycylglycine pH7.06% % \ i pH8.0
THEMT 5L top 8L Y pup Ofifn B8~ void
volume O iciEH &N 5. T hicxfL T0.2MKCl-
0.02M glycylglycine pH7,0CRfAIMOBER & # 5

LAiCREShTEHS ALY, £17:0.2M KCI-0.02M
glycylglycine pH8.0TEH L 7234 pup BEAHS
NTB60D % 5 AEBOK 2 {EDEMBEHSET
HY, tpp @WpHT.0DBELEIHEHT A LIITE
W, 5 - T0.2M KC1-0.02M glycylglycine pH8 .0
T tpp & pup EFEALKSMT A LMBAETSH

3. LOEEBETORE R CPG-10 N RN K

&% % polyethylene glycol %A ICHMY
BlLICL>TRLIHSIENTES, L LIEE
EOLRIRL - TREMSEAT 2BAIRETH 5 .

tpp & U pup (2K 3B thymidine, adenine [
@ TDR It :

tpp BL Y pup EEF T thymidine & adenine
& 0 deoxyadenosine M@, FHbHH TDR
RIEBR 513, CoRBREAZTNhOBEROMY ¥
BAMRRIGICHL THRY TEBV ARG IcREATWVS
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Fig. 2. Gel filtration pattern of shock fluid
through Sephadex G-200. To a column (2.6
x50 cm) equilibrated with 0.05 M Tris-Cl pH
7.5, 2 ml of shock fluid {(containing 22 units
of tpp and 6.8 units of pup) was applied and
eluted with 0.05 M Tris-Cl pH 7.5. Activity
was measured as deséribed in "METHODS”
— - —, protein; ---------- , tpp; and

» bup.

Fig. 3. Chromatography of thymidine phos-
phorylase and purine nucleoside phosphory-
lase on DEAE cellulose column. For experi-

mental details, see "RESULTS".

Column size (2.6x30 cm)

— - —, protein;

» bup

Fig. 4. Chromatography of thymidine phosp-
horylase and purine nucleoside phosphorylase
on CPG-10 at pH 7.0. The 0.50 units of tpp
and 0.65 units of pup in a volume of 0.2
ml were applied on a column of CPG-10
(0.5x30 cm), and eluted with a) 0.02 M glyc-
vlglycine pH 7.0, b) 0.04% polyethylene glycol
in 0.02 M glycylglycine pH 7.0, ¢) 15 ml of
0.2 M KCl in 0.02 M glycylglycine pH 7.0
followed by 0.02 M glycylglycine pH 7.0, and
d) 15 ml of 0.04% polyethylene glycol in 0.2
M KCI-0.02 M glycylglycine pH 7.0 followed
by 0.04% polyethylene glycol in 0.02 M gl-
yeylglycine pH 7.0.
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Fig 5. Chromatography of thymidine phosp-
horylase and purine nucleoside phosphorylase
on CPG-10 at pH 8.0. Methods were same as

described in Fig 4, except being wused the
buffer, pH 8§.0.
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Fig 6. Dependency of transdeoxyribosylation
on inorganic phosphate.

The experiment carried out as described in "M
ETHODS", except the concentration of inorgani
¢ phosphate.

@ @®. activity in the presence of adenine;
O----- O, activity in the absence of adenine;

N——/\, the difference (transdeoxyribosylati-
on activity).
/.
’/
4.0p e
£ .0
13 R
— rd
w 3.0F ’,’
g l”
gz.o-
v
1.0F
' r i B — 1
10 20 30 40 50

phosphate (uM)

423

Fig 7. PH optima of thymidine phosphoryla-
se, purine nucleoside phosphorylase and tra-
nsdeoxyribosylation. Activity was measured
as described in "METHODS” except being used
the indicated buffer.
a) Purine nucleoside phosphorylase

@®—@, (0.1 M acetate buffer;

N—A, 0.1 M imidazole buffer.
b) Thymidine phosphorylase

@ —@©, (.05 M succinate buffer;

AN—/A\, 0.05 M imidazole buffer.
c) Transdeoxyribosylation activity

®—@. (.016 M acetate buffer;

X x, 0.016 M Tris-maleate buffer;

LN—A\, 0.016 M Tris-Cl buffer.

20}

muMole /min

Table I Km value for inorganic phosphate

.|

Enzyme
Thymidine phosphorylase 1.7 mM
Purine nucleoside
phosphorylase 0.98 mM
Trans N- deoxyribosylation 0. 040mM
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BOMERY BT AKmiEi 2R 28t TDR K it
XL Tid40uMTH - 2. T DfEIR tpp X & pup
oYy vEMRRIGICHT 2Kmiik o 65 L {/h
&<, B tpp OKmED#H1/400TH 3 (£ 2).

. TDR RIEDZE#pHIM 6 T tpp LY pup @
my vBARRKIEOEEHpHO # chifE 2R L
(7).

BEZRE L TDR B :

Pyrimidine nucleoside & purine @@ TDR
Rt tpp & pup OEBRSHLETH S, pup %
—EREA LI5S, unit BELTHSED tpp
TIEMSRRICE L, top 2—EiIC L -8 12 4 3 1%
O pup THMMICET 5. HERMETRIC stoichi
ometric KRAFKZEE YV (K8).

Fig 8. Effect of Enzyme -concentration on
transdeoxyribosylation activity.
a) 0.02 unit of purine nucleoside phosphor-
ylase plus 0 to 0.2 unit of thymidine pho-
sphorylase.
b) 0.018 unit of thymidine phosphorylase
plus 0 to 0.1 unit of purine nucleoside ph-
osphorylase.
O------0O, activity in the presence of adenine;
N A\, activity in the absence of adenine;
@®—@©, the difference (transdeoxyribosylati
on activity).
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mumoles /min

005 0.
Purine nucleoside phosphorylase(unit)

TDR RIGICHT S KCl OFE :

tpp & 5V pup DN ¥ BRI RIGKED
i KCl ZmATbedEHicEliBsv., LirL
tppB LU pup £k b TDR Kz KCl o i
Ko TEZLIHEZNS (KY). T4bbRIEK
hic#50.04MD KCl 20A 3 Lok » Ttk i3 3
WL, 0.ISMTRALTE® 2L - 1.

£ =
KBE T3 thymine X & thymidine O FI /A &

deoxynucleotide & L TidME—D salvage pathwy
T% %", thymidine WHhkikicBVLW T LRREN
ICRIA &N 34, thymine OR|H IIERN) 2K REK
M XD deoxynucleoside HEE L LW E R
BRI H S TE R WY, thymine & deoxynu
cleoside DEET T thymine 3#» THEM,IC th
ymidine ic&mE b, TDI Lid deoxyribose
WHBEFIIC thymine KBS A TWVWB T ELERLT
W3, o TDR RIG%:Alig+ 28K L L THARE
¥ T3 Trars-N-deoxyribosylase BEEL, &E
ERHshzoNnE, RICEBEC L TH LIRS
INTVE. LALIOBERBEOHILMED S
BREshTVAHICEDONS., > THhoEics D
% TDR K3 Trans-N-deoxyribosylase LA D
MECL-TMEENATVWE I LIZR 5.

Fig 9. Effect of KCl on transdeoxyribosylat-
ion activity, thymidine phosphorylase and
purine nucleoside phosphorylase.  Activity
was measured as described in "METHODS”
except additional KCl was included in the
reaction mixture.

/x-----/\, thymidine phosphorylase;

O~ -—0, purine nucleoside phosphorylase;

@—@. transdeoxyribosylation activity.
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TDR RJ&H# purine A X & Pyrimidine
HRO K (base exchange reaction) 12> W Tl
F& L TEHmsRamEIC W T W Db OBENS
9'9~® nucleoside phosphorylase s R 2 B£ D
BUETRHTI2HEY 65500, KEHIEHEY
YRIEEEHED STV AP, 2O pup T &
%3R5 id deoxyribose-1-phosphate HiEg% » & W
M HBEMY Y BRSBOTIERIRIGIC L 5 &
NTOEHY tppic L BARIETR ) vBicH 3 5 Km
EA/NEL, BfED deoxyribose-1-phosphate
i3 enzyme bound KEL L THEELD ho@EE D
my vESRRKIEOZEEpH (W6) LE-<E&pH
(7)) BRLED, 5T tpp KEHD pyrimid
ine f§® TDR RGN Y vEBOBKIGER > en
zyme conformation TiThbh TV BEIHEH: 452 O
pyrimidine-purine f® TDR KIGi} in vivo
T tpp & pup DEHBFOMBLILIRICHE
L#Y, RFFET in vitro 12813 % thymidine &
adenine fj® TDR RIGZFH LR, FRAIE L &
B v BIKEHTRS APER ) v BRI 2 Kmil
340uMTINY v RIC kX 3KmiE & h FE S L I/
SV, FRARETO assay ETRPIRIGAH thymi
dine @ tpp K& 3MY YEBAYBKILTSH 55, tpp
oY) BT 2Kmizl. TmMT TDR RI&
DHAEDE AR L 2. :

BT tpp BLU pup oMY YEABERIGICIBK
HEhic KCl 2z TH e BRI b S
7, TDR Kisid KCl BHERES L(REH TS -
fo. ThonBEER TDR RIGIEMY v 85 B RIG
¢8R 1: conformation 2#H>BRICL->TiITb N
TWaafEttAs#Ey . T Dconformation D E&E L
ABHTH 555, tpp & pup BEICTFVHEEIEMMSS B
orbEmnEy. KBEO tpp LEEEO pup %
MEE-84, TDR 0= 4 homologous 7§ &
HIHLEVWES, b 3HEEHOEELRET 2
bDLEEZSNBY,

- TRIGERE LT

tpp-pup +Pi + Thymidine= (dR-1-R)-tpp-pup

+ Thymine

(dR-1-P)-tpp-pup = tpp-pup -+ (dR-1-P)

tpp-pup -+ (dR-1-P) + Adenine 2 tpp-pup

+ deoxyadenosine + Pi

ONETETT20TREVWALHEES NI, CPG-10
hohL2a< T tpp BLU pup P—BHLEQ
OHBE LR THEBEAHNT L0 5 20T 2R

EH21INT 32 < & id8E conformation (ki &k 3
DTHAS.

C DB in vitro TO TDR RIG DI I b 1)
59 in vitro TOEHR in vivo TD TDR RIG
KHLTED TERICLOETFLEY., 8- T in vi
vo TORIGIEHL T} tpp LU pup DO lEER
H complex & L CiEMIMBIERICEE L fZIRET
HBHRRIEHE->TWVWE D LHES N, ORE
RT3 data bESHTVWEY, LhlLZOEE
RE®OWEICE L QEF LS,

BERZI 3104, E@ESEAKMEERY 2 LLAR
S, REVEMEZ O SElal By,
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Abstract

Thymidine phosphorylase and purine nucleoside phosphorylase were partially
purified from E. coli cells by column chromatography on DEAE-cellulose, sephadex
G-200 and CPG-10. The poperties of transdeoxyribosylation between thymidine and
adenine catalyzed by these purified enzyme preparation were investigated. The
trans- deoxyribosylation was absolutely dependent on the presence of inorgainc ph-
osphate. However, the Km value for inorganic phosphate in transdeoxyribosylation
was 40 uM which was approximately 17400 of that of thymidine phosphorylase.
The optimal pH was around 6. The transdeoxyribosylation was so sensitive to salt
in the incubation medium, that 0.2 M KCI inhibited the reaction completely tho-
ughthymidine phosphorylase and purine nucleoside phosphorylase activities were
unaffected. Both thymidine phosphorylase and purine nucleoside phosphorylase were
strongly adsorbent to CPG-10 at pH 7.0 in the presence of (0.2 m KCI, while no
adsorption was observed without KCI. This unusual property toghther with the
above results suggested that the transdeoxy-ribosylation between thymidine and
adenine was not a simple consecutive reaction of thymidine phosphorylase and
purine nucleoside phosphorylase, but due to a complex formed by weak interaction
between two enzymes. On higher concentration of KCI, the enzymes would probably
change their conformational structure to result in failure to interact, inability of
effective transdeoxyribosylation, and unusual behavior on CPG-10.




