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L —Ff ATP (4 39 7325, & B H A N A s 4 WU EL A 2 ok IR Ui A i 7 IR il L.
SEE T B2 ADP ALFE BN A S AVE T T8 ATP. AVP FI 2 Bk SR A B 1R, H
TR 25 B ADP i A 22 30 dod AR = 0 TR SO P T R R A B A T 11 o

2. — i ATP (RSN 77425, ‘B AL AR A N 2R i -4 0t LT 22 Tt I YA R 1 R Ay L
SCHE T B2 ADP ACFL B A SR AME R T8 ATP. AMP FIZ BRI S W IR A4, 31 ATP
(R 08 5 LA RS I i 38 1 ATP (D 38, L T 2R 1) 2% Bk ADP 1149 A BHL A2 38 ok 7 — 1 XUl
T TR £ A IR A LR AT 1Y) o

3. — PRI I A A AE I T, AR FE S A O RE S )45 5 ATP [FE S
P IR %S ATP BIRES AN IR ATP 35K R, 538 ATP (R0 38 5 DL I e 4 38 (1) ATP
(R, Sorp, ATP 3 B8R R ALHE AMP 2 R FR AL 540 B AN N A ity TF 46 L A 2 o R A
JR BT IR B« LS T B 2% ADP ARSI A B 1, U BT 19 25 B ADP B AL R B I i =
Tk TR KT P 5 PR AL BELEEAT 1Y

4, — PR GEAS I AE A7 AE R & EE RS AP 2 BRI &4 B N At FF 4
N7 BLA 22 ol B T R0 P 7 B e LSt T B 25 ADP A3 & A I E NI ATP 97 193K
S, R T ATP FK) ATP A1), o BT i 1K) 25 B ADP 1R Ak 3L A2 T8 et R 7 — B IR DU 1
A A i B AL B IEAT 1

5. BRI 4 Pk Rl &, Hodk— 0 fo s 4t Ma g i)

6. —FhELA 5 5, HA N SR o a6 07 B 2 B IR U R R BRI . HL S T B
2% ADP AL, S rp BT I 1 25 B ADP 10 A 3 22 30 I J T — 8 IR O ke 12 Tl A T P Ak P AT
iR
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MRAYATP ¥ & A EREN A

B
[0001] A W9 Ko ATP [¥I45 1 5325 B A2 5 3 K A ARG T A2 0 A7 A8 10 T3 % LLUROH
TR TR

BAE=

[0002] 3T H. 5y o A5 RE HuAS WA A= W 0 7 vk, 48, PS4y v B i 48 R DS b AR
T AEDFI B A S e (L, Ay L ) PR BRI, fE
oMk S B AN S S AR R DR, NS RIS R IR IS A M v, LR A Re it
AR ED .

[0003]  ZGHEHIAS I, 2 F T A A D A AE B ATP B3 VEEAT AN . /R ATP (K
WJ7 %, O N H RS OGEE AW KOG E 7% 1% T7 KRN E ATP TS 77
5 (2 M DelLuea, M. , W.D. McElroy. Kinetics of the firefly luciferase catalyzed
reations. Biochemistry, 23 :921-925(1974) ), n] /E & i\ 3# 1) T 4 2% 5 ¥ (Bautista,
D.A. 2 A, Adenosine triphosphate bioluminescence as a method todetermine
microbial levels in scald and chill tanks at a poultry abattoir.Poult. Sci. 73 :
1673-1678(1994) ) o Bh &b, 5 UT H 42 58 ATP I 52 7 vEAE b = A4 2 W 1) B R F B
(Spencer, R.C.and N.F.Ligntfoot.Preparedness and response to bioterrorism.
J. Infect. ,43,104-110(2001)) .

[0004]  {HL2, AR ATP 0 5E J5 A7 AEAS TN S B (0 4, 249 10° KM T B 3 9 1 1 B Ao
(CFU) / WSE ) o P LA, IXAE R RABEAE TV B s i H I AS 245

[0005] i vHELHUETAL R R, N F R B RN (ADK) R T i B ¥t (PVK) 414 ATP I, W]
AAN I FH i 2 80 8 0 B v BT A 00 H A I K P 1 ATP (Chittock, R.S. 2% A, Kinetic
aspects of ATPamplification reactions. Anal.Biochem. 225 :120-126 (1998) ., {H &, 52
b EAZ TV IR S

[0006]  AATTHCTE T 1G ATP 1753k, FH T-IN5E T 1 ATP (T 2001-299390) . ] 1 1
Y TRFIT 2001299390 5 AR TR 7. B 13, ADK 2 fe R RN (adenylate
kinase), polyP & 1§ £ #: B (polyphosphate) . PPK 5 £ % IR % (polyphosphate
kinase) o PATF, AUt A IS X 455 . & la KR, (EAFAE ATP BISAF T, Fig
FL AP B2 BERAE AN ADP. ] 1 3RO, fEAFAE ATP B4 T, ADK A]{EALBERRHE 2] I\ ATP
R R AMP [ RNV, WA 2 73+ ADP (55 L OV ) o 55 1 RN A 421 2 43+ ADP, 7E
PPK (1IN, rlHR 32 oKk B 2 BRI IR IR AL, A2 2 70 1 ATP (5 2 W) o 38 2 IR
K 2 531 ATP Al FRIRLESE 1 RRNAERT, 7742 4 731 ADP, 3X 4 431 ADP 1E PPK HI/EHT R
AR 4 73T ATP,

[0007]  Wi[A)HFFH 2001-299390 5 A R HP XL, 75 el 1) AMP 1 22 B IR A7 A1 T, 180 1 1/ 3
ADK A1 PPK ()~ IR A, W] 73 ) e 1a] ADP AR j 5 0] (58 1 [ ) AT ATP ARy 1v] (2 2 %
M) o 351 NS 2 RNAEN 1A RMNAKZR, REBAT n K, 14> ATP 7l 53] 2" 4>,
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W, 1T R AR LT ATP 388 732

[0008]  HFFF 2001-299390 5 2R ¥ Ty 1, o R AT L DAAE IR K- iy, 78 BE RS Hh 48 ey
(FAEIX — i F SRR AR U B ¥, (B, 1% 7 2 38 Eb R H BRI ATP JEAFE 444 N 1
ATP Y34, AR AK I A8 2R AT ARSI o R SR ] SE R ORI S 7 5 AR (NSRS I ) ATP 2 3L
) R AR . kA2 UL, A7 AR IR [l R, SRR ) Sk AN B0 AN 41 K~ 1S VA0 ATP
BEAN, IEAFAE A HE ADK I PPK P35 2 25 ]

[0009] R BHIIAFF

[oo10]  [A[Sk, AMTTHHEE S AN PE ATP 438 vk, R s AN Ba AN M ATP 1R 7 ¥,
LK S FHAZ 5 VR REASIN 1 40 A7 A 1 s R 0 RS 7 v

[0011] AR Bt LARR v B IR VRN HARUEAT 0. 38 I AR B ATP 536 7532, ml A I
HOR AR ATP, JE ] RTIN 1 A48 BRI A7 7

[0012] A BHER(L ATP 439 7775, ‘B A6 H 2 0 IR FN 5 IR B i gl &8s /E A
T5 ATP. AMP FIZ B AL SR G IR

[0013]  PLIERISEE 77 Srh, Lk 2 B IRise 5 I BRIl 1 fil 5 21 1 2 AN 7 ADP Tl
HHEH.

[0014] 5 4b, AR BHARAE ATP BRI 77 75, AL 6K 2 i BRI 55 It IR B i e & e 1
TEH T8 ATP AMP FNZ BERR AL A W) IR G4, 34 ATP (D3R s DL I 4 34 1 ATP (1)
SR,

[0015]  PLIERISEE 77 S, Lk 22 B IRl 5 it I Tt 1 i 5 2 1 A2 AN 2 ADP )it
GE{=P

[0016]  hAl, AR BH PR A — i RS A AR A7 E 1K 7 2%, AL G A BE B A AR D I
Hil% B ATP AR P IR RZ S ATP BOFE S I 2 ATP F 390K 2R, 15 ATP (D3R
CARAS N BT 34 (1) ATP [R5 58 1% ATP 4 G 0K A0 55 AMP Z IR 59 S AELE ADP [ 2
ke PR e 5 MR EF R O R & E

[0017]  BEAN, A S BSR4 — Bl ORs A I E M AE AE R &, RS AP, Z R I &
V) B AL ADP 11 22 T 19 VN 5 Tt 7 PR UM (1) &5 B I AE N 199 ATP 7 3350, ARSI ATP
1) ATP A5 IR«

[0018]  PLIZ ISt 75 &, A7) & A i &8 41 M s At AR

[0019] AR BHISHEHE ATP [ 1S 75k, ‘B 2 1 I EF BRI RG LL S AN L5 ADP (1) 2 B IR
YEF T84 ATP. AMP F1 2 AL SRS

[0020] R4, AR B AL 2 B IR NG S I IR IS IO R A 2R 8, DAL ADP [ 2 1
BRI S IR IR e L S 8

[0021]  Fff Kl fajik

[0022]  [&] 1 /&N H ADK H1PPK 18 ATP (KA K]

[0023]  [&] 2 IR H PPK-ADK A WR T = i IR XUt BRI Ab 2L 1Y) PPK-ADK H4T ATP H 3411 45
R

[0024] [ 3 RoRKTEHWME ATP [FIFE AT ATP I3 [ R 45 3R

[0025] ] 4 A A w40 MR B R L HEAT ATP 973 e R 25 5

[0026]  SEiti & B R e AR AS
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[0027] (FE&EH)

[0028] AR BH R N H ) 2 BE IR RS S5 I IR RS Bl & e (BLR, A N RRE
PPK-ADK) , H L H B A PPK y&PE & ADK ¥ 1, % HE 25 GRS Te R R B il A iE N R 6 &5
PPK, C Ryt & ADK (Jf& 8 H . &8 H, PPK 55 ADK BER] HEE &, tn] 3k [a) kg
Wr (spacer) &5&. Ji4b, MG EEK C AR mT BN Fh AN 52w B 22 1k (AR AE, MRk & & H
(K2t o

[0029]  #whd PPK 2Rl ppk K 4hth ADK [FIFE A adk, H i 6FL K] 7 51 o X HekIE T8
REpR R DIIE R KA o R 51

[0030] AR IX LI K] () 77 41 B V138 24 (1) 5 |40, Bk EAT PCR, W] 34525 2L R P 471

[0031]  fE Nl ppk ZE R 3G 245 19, a0, ARIE R FH UL R 51 A s - () BRAHTE
ppk FE Rl 57 A i i 5 ONEE 24 1 BR 0 PERE R PR S B R AR S 14 5 Fe (2) HATaIRG (41
un, 2R ) o), BAER R s T U S NS A BRI B O S 20 51 4. %
XA G AR A — X AT PCR, Rl IR Gy h3R1F C Ko & A (R FR /741« 31 PPK ¥ ppk ZE[A]
F B

[0032] 1B Ml adk ZEFFIE 1514, 5 ppk ZEFEFFE Lk LU 5149 - (1) BAMHTE
adk FE[K 57 A _F IS NG 2 0 PRI ERE R PR 5 14 5 e (2) B C K umbrZs (4
un, H2R ) 74, BAE C AR SR T S NIE 2 1 BRI B U8 7 20 e 50 5 14 . ¥
XA G A A — X EAT PCR, AR R 2y MR 1T C K & A An28 /741 3% ADK (1) adk S5
F B

[0033] LR SIHIBR HIVERG, % L& ppk 5K adk FIEEER R | B 4H 2 PR G T AT s SR o

[0034] LKW i i 44 4 1k DNA S AR, A R 51 WEAT PCR, 3 5l FH FR il 1t B g U i 753
DNA F Bt AL & ppk JE BRI B S A0 adk BEERI T B S BTS04 2 R 7 B, 9%
ppk—adk I, FEL RIS AR T, 73R4 38 PPK-ADK fili & 2 1 I B 2L 3504k .

[0035] BT A3Eu ik AN BIAIE R = (e, KA ) A, i RIAE Ak, o] A7
Hi PPK-ADK @il 85 1. XA A E R His #1728 ) BIfG 8, v N Hitrap BA 4
(Hitrap chelating column) 1R % 5 Hhadifl . [F]4 .

[0036]  FTfREb4 2 9 PPK-ADK 1] B4 T ATP 318 se o {HS , Qi T Bk , 72430 52 b
JRTE ATP B, A AN Aifi. %558 ADP ULY PPK 454 HPRSFAER LA .. L2 &Y
TELER, 5 PPK 454 () ADP 4 PPK &4, Forb ADP Jl il PPK %4 il ATP. st 2, £ 1
Fn B R AR, BIE ATP AEAFAE 440 T, 15 567058 2 JR A1 i ADP ZE i ATP, 4R i ATP
WA 1 S AT, AT AT UG ATP 338 [ v o BRI, g 1A E AN T ATP, A A G 25
k%5 PPK 25411 ADP,

[0037]  BRZ:5 PPK &G54 [ ANZi4 ADP, 5], v b B — W IR DU PR AL PRI AT » R
PR U TR I, W] A ATP B ADP [ ZE IR 5 A1, AL A AMP o IR 7 — I IR UL 12 g b BRAR 126
FEIE B W AR IRAFAE A F T T . IR, W et 5 PPK-ADK £541¥) ADP Jif 25, ADP
IR % 5 B 52 AT — IR VU IR I 1) AL o 28 R — Bl I LTl I Il A L 1) PPK-ADK, 7] PR
Hitrap Z5A LM, [T PPK-ADK, RIS 28 IR 1 — B e AU PR A0 22, th vl 4R IE25 B
WEE CRE, PPK 3 PRI ADK V& E )

[0038]  ( I FH PPK-ADK ] ATP F14 384 )
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[0039] AUk B 1IN A PPK-ADK [ ATP (14 34 A& 1 b PPK-ADK 7E A+ ATP ik % 115 AMP %
SR 2 B S P AT . WEE UL, W ] AMP. 2 BRI G4 . PPK-ADK iR A 4+
AN ATP JEAT, Bl I 7] ATP AMP R 2 WAL S IIR-G W) Th s N PPK-ADK 14T [V,
ARG E LA, EEUATE 1P IREIs 1 RNVFIES 2 )V, 48 ATP 432091 .

[0040]  ATP [ B ARG S 2 P b VI8 G IR (4 30 ~ 40°C ) VI& 41 TR) (4]
Wi, 5 43~ 2 /NiE) HE4T . Ak ATP SR AFAERT, LIk EAT 1 /NI 18 S5 v

[0041]  {E N ZWERAL G, 7T N H 2R #h . LN 10 ~ 1000 MBERR, PLE Y
10 ~ 100 MHRR HEE R G MG .. 2 BEIREE T RIR T 400, Wl fb2e G k. i, NH £
AR 5 AN ATP A5 o

[0042]  (ATP frI#& i )

[0043] B8 H (¥ ATP FIARIN 5 v, v A A N 8 FH I v, ek Bl . T8, @it
WHEMGE ATP [ R 52 96 R S BT« B0, B B AR 10 8 FH 5 S R ATP
MR

[0044]  CHRJERT I EYAAAERI T )

[0045] i FEEIR T HTA AW A B L5 ATP, 207 V22 N & A S AR R i b ] &
B ATP BIFE, N BIR ATP 718 773, 973G RS ATP (%) )77 T8 N H 2B 7 ADP [
PPK—ADK, RS 2 SMJs 1 ATP . 40, th T Eed S 2 mI A 1 A48 rh B & ATP [R7KF,
DRI R AR A= A7 AE o DRI 510, B 1 RN A DU 5 R 10° NEE TR A7 (CFU)
(RS I B> 5 RS B 28, 1% 75 vk 2 /b3 23 10000 £%

[0046] T H i ADP. N A Z2fR T ADP 1] PPK-ADK I, [n] A% A BG4 S5 A R P inA
ADP, ADP RIIEE#r R ATP, ATP 4 38 SN AG T o BRI, D4 7 Rr s A i 12647 16 i b 2
H, RIS ATP J3fi# i ADP AN 5200 A% 2 WY 1) R BBURE , AKX — R B, iR AR B AL # . A
L SEIR I R, 24 RN E [ ATP BE SR INFR RE S A A A ADP,,

[0047] XS A RE S A & & ATP FORE S 10 7V TR R B ). B AR T FH W
0 01 742, AE 2% FE 3 40 i P A0 1Y) PPKLADK S5 (1) 5200 , ] 30EAT N BV HH ATP. SReflt
TGN FH S A 4 B, 480 ATP W5 H, AR5 AT A HL B 2 vs i I A BE 5 v o kb 22, 491 2t
100°C VHEAT 1 ~ 5 5380 40 SR AL EE, 1 0, B FH 7 A ¢ ATP 30 52 357065 HH BRI i) v i
G T IEAT o

[0048] 4 1FEAT ATP ¥ fift Ak BRI 453 2 I A A & ATP B4R WO 21 AMP 2 BE IR AL & ) KX
PPK-ADK [V G, AT ATP 518 N o N, 491 Gt W FH e D1 R g KT ATP RSl 7 245 ATP
[RIAFAE o A FERL T & ATP W 5 5O R BEREAT SOV, FTME I% . T ATP 13293, By
DAV B SR iy RABUE IR RO 53 B o

[0040] A% B3 $& A5 FH T T AS U ok A A7 A8 IR e e U, Ak BRIt R
AMP . Z B4R S AL 7 ADP 1] PPK-ADK [¥] ATP § 3817, LA S ASFE ATP A8 90X 75 (1) 4 ) ATP
IR e 1ZAR o P I L RE VA A e i FH R0 o S At i PR ), AR B4 A v e %
(RIm e Calan, A4, A i ss ) IAS TR e A Ry o

[0050]  KF VA & A SRV IORE S AT InFA AL 2, S 0 BIZ R & 1 ATP B3R
AT IE I TR 418 SN, 2R Ja L ATP A KGR A ATP (A7 AR, R B AT A ) A7
L6 R B HEAT ADP AL FE AR B (1) PPK-ADK, 1% 5 1318 1 BEAUR I HE MM ATP . B K

6
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ATP A INEAF, — M B FH 58 6 2= W 2 1 3 S N AR ZR IR, ARTE“ ATP A I 7 i 25 A
Wkt (56 WE R

[0051] (V] ADK JANEL 75 ADP [ PPK ) ATP 473 )

[0052]  S34b, A BHAR A 38 ATP 18732, ' B HE K ADK S ASEL{ ADP 1) PPK /EFH T ATP,
AMP K Z BRI A . AN ADP [ PPK Sl B a0l FH 5 iR sl & 8 (1 [RIRE 16 7 vk
1Tl . iS22, N AL ppk ZEF 57 A v b i 2 A 2 R B 87 50 514, F
A His FRZEJTHI) HAT L R0 2 A Y BRI R e 514, IR & e Rk A His
FREEH PPK () ppk ZE AT DNA F B . #5115 DNA S ONTE S 8k oy, A5 3 E A 20K, B H S
N KW B, 215 PPK. i Hitrap 25 k42 Rk PPK, 76 SR BR IR AP AE T 5 HLIEAT IR = IR
MU R RGP, 7 A2 N2 Hitrap 2254 b, [BIfeBR 25 1 ADP [#) PPK. T8 1 BT 59 RO A%
5 1% PPK AR 1Y A A MR ATP 177725

[0053]  Si ity

[0054] LT, ZUZS STt U B A A B, AHAS R BH AP GE T IX S8 S i)

[0055]  iZSLJEM Y, AMP S ATP 7375 B FDG4E2h (KBR) M Sigma. A 0. 2M KC1 f¢ 1%
EDTA (pH10) 1E R #5574 fiF AMP, F TSH % SAX A% (TOSOH) FRdifT4litk. 2 MM 5K
65 I Z IR (Sigma) » ARG EEFE (CLSIT) A& 965 M2, M Roche 1
No B =R XUBE LB H Sigma.

[0056]  ( SEjifs] 1 :PPK-ADK [#) 2% )

[0057] M KJGHF R (E. coli) 3R1F 14 2 R BN 155 Al (ppk) ( 22 ] Akiyama, M 5§

N . The polyphosphate kinase gene of Escherichia coli.Isolation and sequence

of the ppk gene and membrance location ofthe protein. J.Biol. Chem. 267 ;

22566-22561(1992)) K5 4UIF -

[0058]  GGATCTAGATGAATAAAACGGAGTAAAAGT ( FE#'5 1), M

[0059]  GGAGGATCCGCCGCCGCCGCCTTCAGGTTGTTCGAGTGATTT (415 2).

[oo60] 7415 1t 514 B TE ppk ZEEI 57 K v 3 AR i1 B Xbal SR 751 16 7

). FRH)T 2 F 4 AN HEIRAE A T MR PPK 1 C AR vt i, HRATE 37 Rin S AR

HIVERE BamHT 1R5]FE 2111741 o

[0061]  ZRAF K HF 11 G R 1 RIS (R R 25 8] (adk) ) (Brune, M. %A, Cloning and

sequencing of the adenylate kinase gene(adk)ofEscherichia coli.Nucleic Acids

Res. 13,7139-7151(1985)) KIZI4UI T :GGAGGATCCATGCGTATCATTCTGCTTGGC (#4115 3) , M

GGAAAGCTTGCCGAGGATTTTTTCCAG ( J&4'5 4) »

[0062]  J74)'5 3 WG EATE adk ZEAT 57 R T A B HI MR BamHT 03] 751 #1741

JFAS 4 5102 A C R umbr 84 2 BE B 25 21 ADK 1) C A it 19, HEATE 37 K

SONFRHIVERE HindTTT B 50751

[0063]  LKJIZHF B I 4 € 4 DNA R Asiie, N H 3R 514, 428 FLT5 R34 T PCR, 43 70 3R A
P ppk ZERIHT adk ZE R DNA Jy Beo B A9 2 ppk JE AT DNA Jv B, 3 A\ pGEMT 2 {4

(Promega) "', 3K15 pGEMTppk. #4153 & adk LA DNA F B, 3 A pGEMT #/& (Promega)

1, 3815 pGEMTadk.

[0064]  H] Xbal-BamHI 4b¥ pGEMTppk 115 2. 1kb B F B, H BamHI-Hind I 1T 4t pGEMTadk

7
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M1F 0. 6kb [ 7 B, AN Bt pET 4% (Stratagene) [ Xbal-Hind ITT JHALY)E$E, 74
TR pETppkadk. %50k 24 4w A5 PPK A1 ADK f5h4 85 9 5L A, PPK 5 ADK /) 4 M HE
4G, C Rim A His Friss

[0065]  # FUkL pETppkadk 3 N KBAF B (E. coli BL21) , ¥ P35 AL AR BT 7% 2 /NI, 2R
JE R 1mM ) IPTG s B FRIE b o 1598 4 /NG, B0 R e A4, B2 217 0. 5M NaCl
1) 20mM G 22 P (pH7) o FH B-PER ¥ (Pierce) WS#4H M, 2R 5 7E ImM PMSF 177
~, /I DNase il RNase 4bF . B0, 3549 L35, B 0. 2w m AL UE, SR 5 N3 Hi trap 2 &4
(Amersham Bioscience) . F 0. IMAEMEEL . 20mM R . 0. 5M NaCl.50mM BKME K2 20 % H il
(pHT7. 4) ¥k FJ 0. IM AEMEEE . 20mM #5180, 5M NaCl.0. 5M BKME &2 20 % H il (pH7. 4) ¥efi
PPK-ADK il &8 H .

[oo66] {5 PPK-ADK fili & &% 1 7 ADK (43U/mg) 11 PPK (38U/mg) [¥& 14, Hi AMP Fl £ %
BRI A B ATP. 1 BAf7 ¥ PPK.37°CH] F ADP M BG4 % 1. O nmol/ 4} ATP. 1 A7)
ADK.37°CH] i1 ADP & 1 1. 0 umol/ 4[] ATP.

[0067]1 ] 4% 75 0.16ug PPK-ADK.10uM AMP.400uM £ #% @%.SmMMgCl, J% 60mM
Tris—HC1 (pH7.4) WIVRAW 501 1, L 51 1 RNV, 5 40 w 1 ) ATP A4 &'l i 1857
(Roche) V&, SR, F Z 2621 (ARVO Wallac) 5E ¢ GatfE .

[oo68] ] 2PPK-ADK 7R, fEAN S ATP (R RBAR R, ATP RAY 38, M R0, R
PRI IR, ADP 5 PPK 456, 76 PPK (II/EFH R, ADP A ) I 1 Fos el 2 e i, A=
% ATP, $7RH 1] BEIXAE ATP 1521438

[0069]  ( SEjfs] 2 : [ 255 PPK-ADK 454 1) ADP)

[0070] & T 2% B SE ot 1 3k 43 1 5 PPK-ADK 45 & ) A 4 4 ADP, {F 60mM
Tris—HC1 (pH8) .8mM MgCl, FI 10mM £ 3% f% 47 /£ T, 180 u g PPK-ADK 5 JIf 11 & XU 2% 1% Ik
(apyrase) (200U) Jz NV 1 /NBFo  J B 26 0E ), 75 A Hitrap 2 & A, A1l 25 Br T ADP 1
PPK-ADK. LA'F, PPK-ADK 2 Fi FH i 17 I XU RIS AL 3 1 ) PPK-ADK. 1 SR [ IR 17 FR X i
P& 06, P] A ATP B ADP.30°CHii S 1 umol HIRERR .

[0071] 4% 0. 16 1 g 28 B B2 AU ER IS AL 2 T 1) PPK-ADK. 10 1t MAMP400 1 M £ 2 |
8mM MgCl, /% 60mM Tris—HC1 (pH7. 4) FIVRBE 501 1, 51 1 RV, 5 40w 1 [ ATP 2E
WROEIM AT (Roche) ¥8A, LRI, F 2L e (ARVO Wallac) I 5E 2 EHEEE .
[0072] Gl 2 Fron, & B IR AU IR AL 3 T 119 PPK-ADK 1EAT S 8, R 60 738 J5 AR
MRG0, BRI R, MOZ RN I ATP I, nDWEERI5G . ik m] DLA| W -
PR R R XU 8 AL P, 2R 20 PPK—ADK 1) ADK 35 1 K PPK 35 5 AR, 8 B 1 XLk e T A PR
Ay ADP 45 LR B AT YR E ATP B8, R, YA s ATP T 0 22 3 (1 5¢
JtAe AR R AN TE ATP. BRI, 28 B 1 IR XU IR g A0 2 T 1¥) PPK-ADK ( A3 ADP) X &Ml
ATP FR3 52 R A H o

[0073]  JEA4T BT R XU FR B AL 2T, PPK-ADK WK B 2] Hi trap 24445 B R —4E 724788
JE ST, DI [vi) VA 2 RN I 22 b i P AN I A B IR 0. IM AR FLf3 A\ PPK-ADK i &5 th
ADP [0 R, B 2% ADP IR R4 o

[0074]  (SEjfsl] 3«58 i R YR G e )

[0075]  ill457% 0. 16 1 g £ I FR AU IR B AL 22 T 1Y) PPK-ADK. 10 1 MAMP400 1 M 2 1% |
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8mM MgCl, A& 60mM Tris-HC1 (pH7.4) WRGK 48 u 1, R)5 MHZIRG W I IN 2 1 1 (1) ATP
FEG, 3738 ATP. Bl SOV RERREL 5 1 1 BRSOV, 55 40 w1 ATP AW RGN E 7 (Roche)
TRA, SLRT, H 2 80 0 e SN E 92 5R . D E 1980t 5 AT ATP 9735 (A
PPK-ADK) [T L8 . DB R AR AR 3 I B + bRz, 2OEBER AR (L
(R XE Il 3 B, 60 34 ATP § G145 SR a3k 1 s

[0076] % 1
[0077]
KH (rlu)
(fmol) % =
330 813 = 22 28,180 = 1606
33 113 £ 14 18,793 £ 241
3.3 50 &= 6 8,767 X 443
0.33 529 4,455 + 36
0.033 53 + 12 2,734 = 233
0.0033 62 = 12 1,583 + 102
0 S1x2 229 £ 26

[0078] Wi 3 P, e R 1 IR DU BRI AL 25 T 1¥) PPK—ADK, JCAMJRTE ATP N, B 14T 60
SRR G AL B, — SR TG ATP 3G 18, Wil 3 R 1 o, RIME ATP IS AR,
R 3G B RE FH ZOGIE MR AL . %45 RAPER, 1% ATP 5738 [ v, m] H T8 & R A
KOG EE. B, 0.0033fmol (fmol :107"™" = 3. 3amol :107'*™") ¥ A&F ATP K FE N, i
AT 60 7B ATP § MG AR 3, WT 4 8 2RI AS I B /KPRl B, nI A HH 2% amol (amol -
10 "®mo 1) RS ATP. 5 IbARNT, AR R 6, g KL T8t fmol (fmol :10 *mol)
WL ATP (2 1) o IXFE, R AC KR B ATP 318725, H AR R ORISR 52 /D3 & 10000
5L b

[0079]  ( SEiAs) 4 <8 i R A A R OGN 8 VEAE B — T A E R I T i R H )

[0080] A 4l 7K K K W AT 1 (1 355 2R Vi (2 X LO'CFU/m1) # ¢ BI0E M v B o 1) 40 M 8 v
(G001 1) FIIANGESAE 500 v 1 CAEY RGN E RIS, Roche) , 100°C, Nk 2 438, A
ATP AR PR ke e B 2 10 T IR SLaEAT ATP F 38300 5 , e 2B ROt

[0081] M2 %5 65 AUEAT ATP 588 (NN PPK-ADK) (4% i AT Le . e SE(E KR
ANIE] 3 U SE (R34 £ ArviEZE . FOCREIN AR AL R 3G inan 18] 4 B, 60 23 Bh 5 ATP 47 38 11
SRR 2 PR,

[0082] £ 2

[0083]
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HBAME ®Hx (rlu)

# KAt ATPY” 3%

B 4 (CFU) % =
100000 1126 =+ 255 39,722 * 1596
10,000 296 + 34 33,903 £ 2,244
1,000 52 & 4 16,901 = 1890

100 EX 6,823 % 205
10 39 £ 6 3,280 + 604
1 377 1714 & 44
0 43 x 12 364 + 73

[o084] 1l 4 J 3% 2 o, it B 5 2 b B FH R R AT i 4 H AN [ i Az 4 (B 4) .
W 2 FioR, 5T ATP § AR L, BE4T ATP § I 96 b K (6 B 158 . AUEAT ATP § 18
I, RIS 322 2 71 10000CFU I, 585t K 6 5 BEARAR , Z2ARL B B U AW ROGKT,
WFECT CFU B RFT B o 5 SOARRS R A B G ATP ™ 35 H ORI, B A F B — B K
FE (LCFU KIAF B ACE ) iX— AR, DM BB 75t . X 4eE7R, 5 AUEAT ATP
P HEAR LG, FA R ORI BUR R 2 1 10000 5 A L

[0085] 4R, K 7 T B viE 40 B A 40 i Y ATP JK P29 7w mol/g 48 18 & (Neuhard,
J., and Y.Nygaard.Purines and pyrimidines.445-473 ;F.C.Neidhardt 2% A %n 3,
Escherichia coli and Salmonella typhimurium :cellular and molecular biology,
ASM press, Washington, D. C. (1987)) . H F L A~ K I AF & i T 5 4 2.8X 10 g (F.
C. Neidhardt. Chemicalcomposition of Escherichia coli.3-6 7 ;F. C. Neidhardt Z& A%
2%, Escherichia coli and Salmonella typhimurium :cellular and molecularbiology,
ASM press,Washington,D. C. (1987)) , & — K WHHT B K4S 2amol ) ATP . iZ /K P ATP,
JUT- 55 A v R AR AR ) R OGN R 1k ARG I S B AR o

[o086]  (SEJitifsl 5« e RARE AW RGN E VAL DA I A )

[0087]  Risf AU B ) 7 v 15 e F T KT T RO M o e KT 8 e 4 B2 v
IWRBIFOR CIRB RN, A TR T B R A BRI PR R, TS ARAE & K& ATP, JiT LA
TUSEAE 121 CHEAT 75 2080 mn e K, A3 ATP 40 AMP FIERR o K5 M\ 4em” 3R IR
FEAR S 400 w1 RS2, 85 100°C A 2 438 [ in#vie (10w 1) s hn ATP
PR NIR (40 1 1), HEAT 60 Z3 BT ATP 908 S ¥ b 25 0 1 [T ROGIE . 45

RNz 3 fron.
[0088] % 3
[0089]
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®H (rlu)
X AT 8 % ATPY 3

(CFU) £ A
120,000 223 30,630
12,000 62 23835
1,200 52 10215
120 51 2,685

12 53 1,653

0 65 404

[0090] G b X PRI, T HEAT KL 12 KT CRU/ em® KT 0 52 o AT DL, A & B
(97732 0] FH R B B i

[0091]  (SEHEM) 6 ACRLK A &0 B i )

[0092]  #RIS A B I 7 V2 AT ORI A 4t B R I . ARk B 2o 1)
ATP 38 S Nl (50w 1), BEAT 60 4MBR ATP 9738 RN o &5 504 4 s, 4, B3Rk
(1) AW BT EKIERTS . HRAK (2) BT B REFEMFAK. MEIKMATIZIEE . TR
IR ZENR K R 24 10 o St B K 2E K . BEVR R (CFU) 2% Iml ZKFEIRBIE 57
IEEE 7R (1 6g AR, lg BFEHEEY, 0. 5g NaCl, 15g 3fls, 1L 7K ) 77, 28°CHi9% 3 K
Ji » VBT UK R TR

[0093] %4
[0094]
A (rlu) &35
Bk R ATPY 3¢ (CFU)
£ %1
Bk A (1) 15 ' 1,400 33
b %k K (2) 13 413 ;
FAE K 30 239 >1
B K 23 254 . >1
2w, 9 3100 59

[0095] %45 KRR, BT AR LA (R A0 R O 7 2= A A HH R 7K1, B RS I HH 40 5
W% 4 W &5 R, N AR & B 1 775 T X KRR S d- AT 60 2081 ATP 38 AL EE , w4
Hi 1CFU/ml BB . LATE R B R 9= BRI U732, SR VR N T4 B, e B A 2 B
(R 4) A HARAK K H 5 S5 = ZR AT (Pseudomonas aeruginosa) F#RIE (Bert,F. &%
A Multi-resistant Pseudomonas aeruginosaoutbreak associated with contaminated
tap water in a neurosurgeryintensive care unit. J. Hosp. Infect. 39,53-62(1998)),
I FH AR B AT 25 iy HL IR RS SRALAR A=) BRI A A

[0096]  ( SEHEM 7 AT A0 40 )

[0097]  ERUSAEWIEOY R IR FH o 4l IR N, 25 Wk Fit s SR AR K I fa 3, T Rl 2F
WyrP R 4, R B R RGE LR R SEE o AS R W AT 1 ARSI 2 40 <5 B (0 7 2 IR
(Staphylococcus aureus) HJ ey R AR RE BTN 72 00 RF B 00 707 4 2K 1 ) 335 70 VB0R B 215

11
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R EE, NN BIE W R O T BR A9y rb i & ok 8 L IR UK 40 i B0 Al 4E B PE ATP,
0.45um (XS 0. 5ml 2F @3 EATik €. F 10ml 4 0. 2% TritonX-100,100mMTris-HCI (pH
7.8) F 2mM EDTA i3 W (Olsson, T. 28 A Extractionand determination of adenosine
5’ —trihphosphate in bovine milk by thefirefly luciferase assay.Biotech. Appl.
Biochem. 8,361-369 (1986)) VeikiZfit. JLdk)q, RZBHR 2] 200 w1 ¥ARGEM B, 100°C
INFAS 23 h s B nFARIFER (20w 1) JEAT 60 7380 ATP 35 285, TRV RGN e
SRR 5 PR

[0098] %5
[0099]
s AR LB ] & (rlu)
# (CFU) / ATPY
0. Smlﬁl’-% x, %—
750,000 399 39,491
75,000 84 10,011
7,500 47 4,141
750 50 1,790
75 37 1,156
Q 49 432

[0100] 52 25 B2, ARSI HE 75CFU (Ao LA 4 BK B ) /0. bml 2R 05 4 i €0 i 45 3K B
(RSN SR ABREALS T O J T B, AEURSTIN HH (3% 24 40 o %) < o 6 ] 25 R 1K) R 80P L DA . FH R
W) RGN T 2 1R R AR B K24 10000 fir o AR BH IR 8 S A2 A7 AR 18 7 1 AT
TIHEE AR, i Boal ) A F B AE2E ER I

[o101] =Mk BRI A RENE

[0102] A% W (¥ PPK-ADK gt &85 11, 1EH T ATP AMP K 2 B R AL A R &4, 3718 ATP.,
5 R L Y AN S AL ADP [¥) PPK-ADK, 5] F T4 B AN E ATP, HL AT 348 s A4 iy
AV BB A ATP o AT %€ 5 28 BRI o2 V2 S5 A0 0 P ™ 3 1) ATP . BRI, IR ) H DAAE
28 JLR A S St s A I S sk A2, FLRIEEAL 1 40 et m T A T A0 o
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(a) RAZATP '

AMP + PolyP, — X

ADK
AMP + [ATP | = 2 ADP

: - PPK . |
*_2".ADF.‘ + PolyP, = 2/ATP|+ PolyP,.,

2 amP +2[ AP 1 2¢ 4 ADP
. PPK '
4 ADP + PolyP,, — 4|ATP|+ PolyP,.,
ADK:% 8 A |
" PPK: % BEEE B
K1
4,000
- 3000F PPK-ADK
= AN
o
?;5 2,000 F
,\;Q
Y
1.000 ¢ e
SR B B PPK-ADK
/
. A——
0 10 20 30 40 50 60

B8 (4)

K 2
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x 107 mol ATP
20,000
_ 33
= 15000 |
=
]
o
53 10,000 -
2 s
5000 - 033
— 0.033
_ 0.0033
o= o — &} B8
0 20 40 60 (#£.,ATP)
B iE] (5)
i 3
CFU
40,000
—10,000
30,000}
e
=
o
:fs?; 20,000 |
e _ 1,000
n
10,000 |
_ 100
0 — ;TB@
0 20 40 60 (x.mp)

B 1A (4

K 4
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