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BMER & L TTHIE BEMRBREERLT S
ZEHBB, INLNEFITIRIBEENELS
Clostridium difficile *EEEHENI0~100EE
TRYEEN, Vra=A{ Ly RRNEMEO®RS
& NBEREERNRZRBARI B2 C df-
ficile REICHEHEL 122 L PARENRETH S
ERBEN Tz, BEEAGROBBIRE &
LT, KBWENBEL - - BEREZRE 7
A7, MWL REMAE, BMELLEELY
T BBEAOERSRBREITH BN, 26T C
difficile DEEET 2BHRICL 2 Z LHBALHIZS
Lz, 362 oA L REEWHEICIT,
CNBEREELHEITLER»H L LR
E3N, ZOWHEWHFRENRERBICERE
BHCBIS L Tw B I VW HEL T - 1209,

Dy aed oo REHEN DL S L HE
EENEL LB LEHIT, IV THPE
ZEEXEE ETEC) ng#ELFo b X
IZBWTLRESHLNT WS, FICETECIZE
WTiE, 8Bis) v a4 > (LCM) 2&m
THEEENEENEEINDG Z EXEEDR
FIZBHEIN T 599,

Jrawq o3, M) R —LD508 H7
2=y Mo#E& L TmRNA ETD )RV —L4D
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THEZEFHLNTWAEY, L, ZOfEBEX
T, BRNVEEEEMRND A =X bER
BHY2ZERTELY, INLNFEREIVTH
LIXV XL UTHDEY, FOEEAENE
HTHoiw, ZORROERNLEBI»EE
Thd. 22T, LCMOER A =X 6% 8L
(RRETT 27200, REPHE o5t E
BE*ETNCTHLEXH S, THEEAIC
4% LCM DR 2 |~Iz & 25, Escherichia
i DP-T 7 Fo—CNEELBEETLZ LD
bl T, ZNREETIMMIHWTLCM &
YEF £ 4 = X 22DV T F RN BITRET L
72,

m¥rFH &

1. BHRRUEERM

BERLZEH®R, 77216, ~2FYFT7
—Uik, RUCRLAEEBD TH 2, HBEEE
IZIZ L8 2 Fv 7o, AR, T Ed ) >
50ug/ml% & A 72 5mlod L #4T, 37°Ci12 T120
rpm DIRE T—HHEIE L 72, AT LCM 150
p£g/mlE ML 72100mlod L 51 3L 1 ml
2L, ARG TEELRIT2. Bok
B, ODspeEEREICLN =5~ 12,
2. BEENOEE

B-7 7 ge—EiEkii~vA 703 —FiRICk
N g-#F3 7} L F—YiEHIL Schleif &0k
Bk DWW, 7uod a7 r=a—) TrFAL
5227 x7—+ (CAT) iEi%i2 Shaw Nk
i N BERZFRRAEL 2.
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#£1 EHR TIRAIF, BIUORZFNATF—Y
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pBR322ADra IBC

pATI153
pAT153ADra IBC

WRITFNFT =2
Abb

M13mpl9
M13mpl9bia’

F-, thi-l, thr1, leuB6, lacYl, tonA2l, supEdd, 1~

F-, hsdS20(ry~, mg™), recAl3, ara-14, proA2, lacY1l, galK2,
7psL25(Sm”), xyl-5, mitl-1l, supE44, A~

HfvC/pur-leuS, metB, proA3, metD88, lac-3, tsx-76, relA, Zaf :: Tn3,

A lacpro, thi, strA, sbcB15, hsdR4, A~/F'traD36, proAB, lacl*ZAM15

pMBS8 Bk ori fEE A F-727F 2 3 F, Ap%, Tn9

pBR322%° 5 P1 7’0 £— 5 —% 37T EN ) EcoRI-BamHI Bk & R% &

E. coli
K-12 YA21 F-, met, leu, A~
K-12 C600
HB101
112-2
A-
JM105
Ymel mel, supE, supF, L~
TIRIF
pBR322 WH7Z AL F~=7%—, Ap?, Tct
pJL3
pTY98 Col El :: Tn3, Tnb.
pBR322AP1
RCRITIAIN,
pBR322AP3

pBR3224: 5 P3 7o ®£— 27— 2 &L 195X EcoRI-Ssp [ BT 2 K%k &
B 77R:F.

pBR3227% & bla BEBIZFOTHAM 45303 % &L Dral B, CHiF %K
RBYETERLTIAIF,

pBR32Z2E o —8 77 2 2 F. Ap®, Tck

pAT153% 5 bla BB BEFOTHREAM 42D 3 2 &L Dral B, CHiF &K
REGTEBRTITALF,

A cI857, S7, xis6, b515, b519,

77— B 77—IN7F—,

pBR322% bla &IZF LFRIK 34 2 2 HL 7528 ¥ 19 EcoRI-Pst I ¥
K% M1SmplOici@A L 7o4adez 77—,

3. DNAO#ABA

£#IEE%, T4 DNA ) #4—+, DNA &1
2T—x] Klenow 757 2~  SOBRIZE
%, BPERE#E, New England Biolabs 8 4,
D& vz, DNA ofREEE TN, E&, BE
ik, ESREZENEMIL, Maniatis 5 Dk
L TR - 71213,
4. A 77—l 3ERA

T ) N L s CRISERE L 72 E. coli
K-12 C600 Abb/pTY98 0.5ml%, T b}
> 50ug/ml% &t L #EH50mliz 8278 | 30°C, 120
rpm CIREIEFE L 72, BOEBFH0.30Ds 1212
L7zx &, W £45C TS5 EMEL 7 7—
LR %, X 5237C, 180rpm, 902 FENHiIE
SRR IT - 72, Eic 7 ook s 2 EiEm
RACHEEHSE Db REER L L, ZOHNT7 7

— Uiz, E. coli Ymel % Av>-CRIEL 72,

E. coli K-12 C600% A ¥5HT37°C, 14FERsE
B, 4mNEHEE25T, 2,100Xg T05EE
L UEH L 72, E4K%10mM MgS0, 0. 4mlsiz
Mi& L, Abb B HEH0.6mlE M2 2218, 30Cic T
15788 L 72, LEsd . 2mlemz, 30Cic T
2 BRI OOIREIEEE, TV ) 2Bug/miFE &
AT L FARSEHE (15g/1 DERK % L 2o
212 D)z, 20100k 288 C—HEEL
T ) omERE ESEIRL 22,

BoniEsEE (B coli K-12 C600 Abb:
Tn3) %6 EELL RBOFET7 r— o 2551,
E. coli K-12 C600IC A HEA L, THEAZ R
2R,
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5. bla mRNA OER

a) RNA D8R 5~1

TrEy) RML S THEEL L E. coli
K-12 YA21/pBR322 504l #, 10pg/midF >
B eEmliz T Y, 841 (1 19 Bacto-
Tryptone 10g, Bacto-Yeast Extract 1 g,
NaCl 5 g # &%) SmUcHEL, 168 2
KABEFE R T -2 ) > 224 2 80ug/ml%
U T Y B L P yraef v 285 %
v Ty Y S 100mlic £ 1L F 1L 1 mlo) 2 KBS
HEELHEEL, VCTREEEL, 2905ml
%, & b5 100 £Ci » [*H]-Uridine % AL
7250mlELEICE L, 37C T 1 FRIRE L £,
e L7 s (10mM Tris-HCl (pH
7.3), 10mM NaN;, 5mM MgCl,, 72974
7 x = 3—b 150ug/ml) 30ml % N 2. T RItiE 1k
#, 47TC, 8,000xg, 107MNELEITVEE
L7, BER%BEESEK (10mM Tris-HCI (pH
7.3), 10mM NaN,;, 5mM MgCl,, DNasel
304g/ml, Lysozyme 0.6mg/ml) 3ml icBi& L,
FIATAR 28 /7 —NpCHERNEL? 3
BNELBEIE, Z1nic0.1IM CH,COONa

(pH 5.2) 1001 & 5% SDS 200ul Mz,

W, 7z /) (10mM Tris-HCI (pH 7.3),
10mM NaN,, 5mM MgCl, C8#0) 3.5ml%
Mz, 60M RSl (IEFLIBML 72, 25T,
3,500 xg, 104 BEA L, KE2.5ml % 50mbE L
mIrBL, L/ —LkhEE 20BN EL .
ZoikiE%x, 2 xXSSC (300mM NaCl, 30mM
Sodium citrate) 1 micE#EL T RNABES & L
7z,

b) bla mRNA |2%+3 5 ssDNA 7o —7

nAY

M13mpl9% E. coli JM105i & & ¢, Birn-
boim & EEZ LN Replication Form DNA
ML, CsCl-EtBr BB VA4 A ECE Lk TH
811 7, pBR3227°7 A 3 ¥ DNA &, FHnHL
®TE. coli HB101/pBR322 & N &L 72, %
n#ho DNA #, EcoRl, Pst I TYIKi%, g
-5 7 ¥ >—YRIZTF (bla) Wik (#0.75kb |
bla mRNA £ED# 350 2 %#81) &, MI13
mpl9~7 #—|iZ T4 DNA ) r—+t % AU
AL, E coi ]M105i2 F 9> X 7273 a» L

e BN iAaRZ 77— M13mpl9ble’ »*
bla BIEFOT v F > REEHEOZ LI, IR
EERMROER B & IEEAT| e THERR
2. 207 7 — Y —4 4 DNA % Messing DK
greneTy -k F L DESL, TE %3 (10
mM Tris-HCl (pH 8.0}, 1mM EDTA) ic#
BL7o—7& L THRL 2.

C) bla mRNA NER

15mlOE N e L BB, a) THEEL
72 [*H] -RNA &30l & b) THAL 270
—7'60u] (M13mp198la’ ssDNA 20ug/ml) %
&N, 2X8SC %ML TLERZ200u] &L, 67C,
3FH DNA-RNA NS 7Y 5L ¥—2 3 - %47
% - 7z, Kir#k, RNase & # (DNase free
RNaseA 10xg/750u] 2 XSSC) 750ul 202,
200 BRI, 37C, 304 MGREL, ~A 7Y
74 XL Twicw» RNA 20{6L 72, kg, ik
#HAERER (10mM Tris-HCl (pH 7.5), 0.5
MKCI) 5ml%zimz, DNA-RNA 7)) » F
#=bFaria—274 L5—(Schleicher and
Schuell BA85) i igBEES &7z, 74 VLT —
#40ml) EREH TR L, HR%, ZORS
% v F v — 2 — (2,5-diphenyloxazole
15.1g, 1, 4-Bis-2- [4-methyl-5-phenyl-
oxazolyl] -benzene 0.38g % 1 1 toluene i2
B SmIHT, YrFv—iav e hIrS
— (Aloka LSC-1000) ik WRUEL 2. &7,
EFRMC 77— DNAANM T FAXL7
4N —IZHAETH RNABFRIET 5720,
RNA #Z& # FE M13mplox 7 F—n—7484
DNA (bla BIZTFHIE 2&F4W) &4 7Y
TAXERT 4 NI—IZHEBRAEZET, @E
DREFHEWENEE bla mRNA NN 7)) 4%
—rarBELE kB, ZOEBZFYTY
G—F TAT % -1, 12, H L5 Led ssDNA 7
0 —7%% bla mRNA %#88F0% 5 &% FIHER
THEN, 7o—7IcFERT 5 ssDNA B2 REL
7z,

% £

1. LCMI2X 3 -5 29 v—EEEMEADHR
E. coli K-12%ki3, RetAR EOMBDAIEIZT >
e ) CEEETF (ampC) 2 - TwWa Tk
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HHEILN T B, ZsEiEFiElhs TEM Bod
B-7 7 72— LIEHENRECHEY RTL T
WAHRENED B BN T, TEMB B-5 7 9 ~+—
LBEFEELLWE. coli K12 YA21% E\w
TBR-T 7 ~—KEEDREZIT -T2, FD
BRI, R1ERL2ES I, Preyyrsg
FHE L2 7v3— FETEBRAEKERD 8-
T ye—riEEIIRBTE L p o7,

RiZ, E. coli K-12 YA21/pBR322% FE\vT
W, B-HZ 7B LN BT I
FIEEICT 2 LCM 2 3~ F2ic
mL72& 54, LCM i2150ug/mln B E T, B o)
WERE % Fd6 IR L 72, ZD & & B-HTF 7 b
P —EEERHRUBI IR A N, §-F 7
¥ >—CIEEIIHN2 6FDREMMSBREIN,
2. 75RIFIE—HOEE

pBR322 +) bla 5Tz T3z L T3
8 Z Tnd3% A 77— Y 2 HwTRakE
ICHARAAT, BonlEREIZ, Ty
v (25pg/ml) i, HF<4 P> (25pg/ml)
BZMERLR 2, ZoOBTHFEL TE
77—, E. coli K-12 C600 Abb/pTY98%*

T
-
-
i

0.D.600nm
i
3

1
(]
p-lactamase (units/ml of culture)

I !
10 20
Time (h)

[=]

H1 E. coli K12 YA21D ampC K B-5 7 F

w—YEEICHT S LCMOHE, HFan

Open Symbol i3 LCM JE## T (LCM ()

T, Closed Symbol i3 LCM #%& T (LCM

() ToERELELLTWE, LCM (~)

7 OD(O), B-F 7 ¥ =—+iEHKE(A) & LCM

(+) »OD (@), B-7 7 ¥ ~v—LiEH (A)

LREMCRELL, wThoBlics T

4, 272, LCMoBEE2MbLT, -7 7%~
—EiERR RN o2,

#
L1727 7 — P DMIMEDRETT L)) v
O EEALTRETH 72, 85I, ZD
¥ & i3 Birnboim S NFETIR T I A M41B
LAl INLDZ L b, ORI E.
coli K-12 C600 Abb:Tn3THh % & L7z, otk
% L 5SHIC T30C T3 L, LCM O#IR L AN
7o, B3ITRT L ICREIZM0%I-HHIS
7208, IR 6N E iz, %8 E. coli
K-12 C600/pBR322%* &5 7 -5 7 > —¥NE
#13, E. coli K-12 YA21/pBR322DE4E L[
BIC LCM i & » THER ANz, b DkERI,
etk Bz bla BIEZTFEMARALHETLTT
2 FPBELeEREEI, LCMiZ 8- 7 yo—
LOEF2HETE2IEERL TS,

¥ 72, pBR322 £ [F] b { ColEl HRNIE LR LA
EEEEL, 3570 T L7 r=a— T
tFNF TR T = F—RIEF (cat) 22—
FLTWE 7T X3 FpJL3R2EEF L E. coli

Il
4
4

B-galactosidase(units/ml of culture‘s

i
=
@

0.D.600nm
p-lactamase(units/ml of culture)

i o~ 1

o
L
=]

10 * 20
Time (h)

®2 E coli K12 YA21/pBR3227D -5 7 5~
—, B-HT 7 b S EEIZNT 2 LCM
DR,
LCM (=) » OD (O), B-7 7 % ~+—+i&Hk
(o Doy B=HT T} 2 F—A (- A
------ ) £LCM (+) »OD (@), -5 7%
PR (M), BT b S~
A (e Ane) R BRRRICHIEL 72
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10 20
Time (h)

®3 E coli K-12 C600 AbbzTn3? g-7 74~
—¥REEICNYT 5 LCM DFR.
LCM (~) » OD (O), B-7 7 5 =>—xi&k
(A) E1CM (+) »OD (@), B-775=
—wiENE (A) RREFEICRIEL L.

K-12 C600% FvT, CAT & icx$ 3 LCM
OB EFANS. M4 TRLIZ LI LCM i3,
K-12 C600/pJL3%» &6 CAT pEtk i3 3 i
o,
1. BEECHTIRE

a) bla mRNA NERE

bla BIEFOEEICHNT S LCM OB £ 5H~
2728, blamRNA # /L2 F7~JLETHIEL

o
T
\

K
e
I

-

o

a

0.D. 600 nm

R TSPy

=]

B-lactamase (units/ml of culture)

) 20
Time (h)

M5 E coli K-12 YA21/BR322% g-3 7 7 ~—

Yk & bla mRNA mBlERE, LCM(—)

7 OD(O), -7 7 ¥ =—LiFHE(A) £ LCM

(+) » OD (@), B-F 7 #=—iGHE (A)

FER A BE L /2, RSP RENTRL 725, 6,

TEERIILIZ, bla mRNA 29V R 7~<ULET
#EL 7z,

'/"é\. ~—1156
n nd
/ .
/ '/"‘ N ~~
B / o
/ ! £
£ / 3
c 5} / -0 ©
(o] ¢ Y
o ! o
© / _-
a [ i E
o i 2
B ; €
rod 1. 3
P ®
- | ] e <
| i ©
h
i
'A
0

10
Time (h)

®4 E coli K12 C600/pJL3n 75 L7 =22
—LTEFNL T AT 2 T—EEEIKT
% LCM D%,
LCM (-) » 0D (O), CAT &% (&) &
LCM (+) »OD (@), CAT &% (A) %
BRENICEEL 2.

72, LCM 80ug/m% &4 X 7L 4+ F FEENK
W T Y SBHTIEREL T2, ZDE ZNEE
BRR L, BGE, B-T 7 ¥ e—EiEHoBREE
S5(R L. LCM D 8-F 7 9 -— ¥ EEA A
ShEY, ZOEMEICBWTEH LG4 LE
BicsBb s, -7 7 5 v—toiEEs i
55, 6, TERE%IC, [*H]-Uridine # AT
blamRNA B RIEL . BREIEZ2D L1,
WENOIc B WTH, LCM & &L 0 5%
HlmBNEEKICEE NS ble mRNAEH

%2 E. coli K-12 YA21/pBR322% bla mRNA &
234 5 LCM %%

Culture bla’ mRNA (10°DPM/ml)
9 LoM(-) LOM(+) LCM(+)/LCM(=) LCM{+)/LCM(=)

5 2 57 2.4 1.2
6 52 9% 18 1.4
7 9 198 2.2 1.9

f-lactamase activity
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1.8~2. 4%zl Tz,
b) EEEY) 7V v —EENT i
blg BIRF0 b DEERMSENFIT 2 L5 %)
TV o —DFERRET S, kN L5 LCM
DIRDHATE S, Thbb, BEVRET
13 bla BIETFOEED )7V v H—ic k - THIE)]
ENTVBEHLCMIZZ D) 7V w i —DaEsE
2HIHT 5 = & T, RIS bla DRBOWE] %
BRL T >S5, Btk blaE
ZF%2FDOE. coli 12, bla 70— —4EH
NAEEZSBICHRELZEA, LLYV 7Ly —
PEETD L b, L7 oe— 22—
BN TV oy —FFEEELC a7 b
BEFPLDB-77 v —CHEELEREES
eSS B, £ TR 6 TRT L H I pBR322,
BUZNE 20— 7723 FTH5 pATI153%0
) bla BEBRGTFOTIME 4 50 3 250711
WENE Dral 2HVWTRkEY, 7ox—%
— BRI ON B-T 7 e EEEREI LW
FAIFREBLE. ZHTIRIFE, P
1 5 ~6NHLEIC Tn3% D E. coli 112-2
CHREERL TEEFRERRET -2, »
FTHOBESIL, 772 FR50 L5 677
I RIEENHE L EMIBEEI N -7,
(%3)

P3 bla

P1
A il e ————
pAT153ADra IB Dral Ora |

®6 bl VHERGETRTERRIELTTIRIF
DR,
REWTHIE, BEOKE (M) TELHLT
w5,

%3 BEHhto Tn 3BKE 77 5~—CEEC
15 bla 70— —HENHR
LCM(150pg/ml) T & L UFEHFET T
BRI 1B &I 8-77 5 +—viERE
RELC, ZOBKELRPICTRLL

B-lactamase activity
(units/ml of culture)
1122 0.139
112-2/pBR322ADra IBC 0.141
112-2/pAT153ADra IBC 0.157

Strain/plasmid

?.é

¢) Tux——iRRNLETRMBORE

pBR322 blg BIEFIX 2 D70 E—F—
LEERBENTVSE, —2iRFkn 7o E—
F—P3TH I, n—ol3, ATHICERE SN
127 T4 7Y vittERETFEBICHFET S
Pl7ue—5—TH 5%,

L L LCM N7 a ®— 5 —h L NEER
A BRMICIEES LN THNLL, FOEM
B RESENELCM o3 RIdEHLN L %D
1FThb. 2> TH 7 DLz pBR322H S P1
7o %—4%—% &t EcoRI-BamHI ¥7} (#30.38
kb), & 7211, P37 0 £— % —% &tr EcoRI-Ssp
I MTH (#70.19kb) 2 R&EZ 12 7IFR 3 FE#4E
&, #n¥Fh% pBR322A P1, pBR322A P3
EEDFI INLDT TR I K LD bla BIGF
iZ, P3% 7212 P17 0 £— ¥ — DAk LEE R
BN, WENTI72:F% E coli K-12 C600
R EERL, L #iic T LCM %R 255
¢, BRI OB b LT E-T 7S
L DEENSEEENT, (FA4)

-1 E 3

Stringent o) RP47°7 2 3 F kicit, B-7 7
Fe—LRBRETERH-» 72 TnlrEEL T 3,
RP4%GFH L7z E. coli # LCM FET T4
b&, -7 5>—YEENrEMLE OB
RIL, BEFHOEEOEMCL2L0THY,
BEREOOSEIEIC L 5 Bl EomEsm
I2E 20D TlRLh - 1222,

LCM 3#E, EENVTNLrNEET -7
7 e— Y DEERMBTHEEL G, &
LIZFMIC LCM OER A A = XL 2B L &9
& L7z%%, RP4(2#536Mdalton nEK7F R 2

FTHD, BIEFWFELHETIIEET
H5 e Bbii:, RP4 LD -7 7 #~—+1 Tnl
{zEskL, pBR322 EM B-F 7 #=—+13 Tn3 iz
XL CTw225, WEN P 7> ARV i3 TnA
ITN—TIRBL, ZNbD -5 7 F+—+EH
IZIEEW S R B, 22T, TCRREESE
BEFIOREZIN T LR TF 2 3 F pBR322%
HOTLCMIc k3 -7 7 7~—LEERNID
RH =X hwmETL 72,

B-7 7 F>—DERRNER, Tresyy
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P3

P1 .
PBR322 AP 1 L mbes— I BE TN
. BamHl EcoRl

P1 P3
pBR322aP3 18! 1 —{ bl N

Ecoll  Sspl

X7 pBR3Z2ENZERDTvE—F—%/REIE:
7T A FofER,
R&EMFIZ, BANKE (IR TEbLLT
W5,

x4 B—nTu—5—bRBBLIBTFIIv
—EEICNT 5 LCM H&hF
LCM (150ug/ml) FE T b & UIEHET T
BET U1, Vra=e4 i ofimct D
BRI & DIFA L KI60% HH] S 17z,
2R 2 ITE b —ER £ —80°C TIRFEL,
B-779>—riELREL TEDRAES

FHCRLT.
B-lactamase activity
Strain/plasmid (units/ml of culture)
LCM(-) LCM(+)
K-ab C600/pBR322 10.3 27.3
K-12 C600/pBR322AP 1 4.6 23.8
K-12 C600/pBR322AP 3 12.3 26.9

FEEL LI 7ua—FETITL- 2. BE
K ED ampC BIZFEWMTHS -7 7 5~v—%
DIERD, TOHETIRHEN L2 k
P, ZOHEICL B -7 7 Fe—COEER
Eix, TEME B-5 7 §=—FICHBRENTH S
LB 72, ampC B3RO g-7 7 F=—¥3,
ZFDEERIERG OO0 E I RIGERENFRY
LI DERIBEIN LD TIE LR S
R/

LCM oz & ) pBR32 6D -7 7 9
— P DiEMIZ RPADBE L BIRRICHEmML 722, =
0 & & 3430 Stationary phase 28T -7
7 Fo—XEEHIEAS L T b5, il
HBOFKBICL EEEFHETHD .

pBR322i1, ColE17' 3 X 1 FERHE BRI
AL, ERESCHYEAARELE
L7z, 70967223 NUENE
BARMEERIZ L - T, Toae—KEEma
B3I EHTE B LCM L EASBMERT

bY, FENMERBICLNI 772 Foavr—%
PWMELT, FNLICa—-FENTWS -7
7 Ie—DELEEIEMAE 5 THEELDH B,
% ZTpBR322% -7 7 9-—h KT 5 Tn3
2, A 77— 2R TREEKLICHEHAAA,
bla BIzFEH*BEEL TLCM R 2 HAXL
P, ZOBPBTY -7 7 9 v—EDELII R
a7z, pBR322D3EAI- L LCM P 3EFE#H]
SIRLRDDIEL FNUCE L BT B-TF 7 Fo—
CEABBYMEIPRHF 0L, BERSTHE
(clts) TH 2BRIL7 r— v nFEL 3T H
BITICCOBELR T IolcH e EZ bz,

LL, FIZRARYEY ) A botioft
ENDEBHEETH 50T, LCM FE T D%
BTEBHYRARL, -7 7 7~—EnEETFH
DML TS BEL AN AW, 22 TH
LMY R L TH B L, EBNES % CAT
22— FLTw3pJL3% vy, CAT &Iz
T3 LCM DR % T2t ZOBENIEER
LCM #ic & 2% k72, Zhoo
EBY» L, LCM D -7 7 7 >— L REAREES
Ri3, gene-dose I L 2 LTI LW L ER
L7 .

FZTRIZ bla BIZFOEEICNTS LCM D
#hE L #E L 72, [*H]-Uridine T mRNA % 7
NN B, TR EEERL L HICER
BAX VAT FBERTIFLESH S, L1
Ho> Yeast Extract 8% 5570 1ICTFif7
T, Y ML HO T/ OLATSNVERE T 12,

14BN 2 7~ 3172 bla mRNA g %85
k7 THET 5, LCMOEmc L) 246
BigicmL T,

BETRAOHEIE —RICRMDEPETH B
EERBETLANL I S, F 2T LCM
DESRMSIC T 23R 5 RE L7, bla #ETF
ENT2EE) 7V v D EELEEIRBR L
L, bla 70 ®— 5% KEHMIBIC®RE L
BEE) 7L v t— 83T, REKicEA
RAA TN RBAICN T IR LR~ 7,
pATIS3DHZE& 2 —i3 1 M2 D #9452
—ThdLEEbNTWEY, ZNZTogkn”
0 E—F—8EA 1 BIENCEELTL -5 7
Fe—¥EERIZIZEA M 2o L



462 w T

Lr-TERY 7V oY —NEERITEHTH
B EHEI N,

£, LCMOFEICL D RNAK ) £ 57—+
PEHEFIT ), o7y FHEHRINS
ZET, BENT0E— 39— b NEEHES
BIRGNCRE 2 N B TEEED D B, bla BIEFD
7oE—F—ETHL T LCM %R % A~
ToE— S —CRENLER R TE 34,
pBR3227034 bla BIZFiIX 2 DN 7w E—F—
PLERERAL Tndzs, 107 oE—F—%
REJHFNO7 02— —T bla BEF#REH
BENUE, RERELToE—F—|CHEREN
LCM D3R E#RFT T2 2 LW RETH S, =D
LTIOLBTHERLZ2DOD7T 7R Fhr b
bla BIZFRBRUKT 2 LCM ERIZEL LD
BALPBR322EIZEAEEIL TH -T2, Lizd*
T, LCM 3 70 £— 7 —|c RIS B RBMA
ORI £ Y bla mRNA DL #8558 T 2NT
BaweEZ bk,

bl mRNA Mg #AI2, 30C CTHNDEELIT
ol Be W3R THLEREIN T B,
JTCICBVTIRE LIcE VRV FEINS
DT, 1BEO AT YRIEL 72
mRNA 22, BEBNAL LT, FHREL Kt
LTwaeEZ b3, EEHBOREICKT
5 LCM ORRESEEWNTH DT, LCM i3 bla

b4

it

mRNA 2T it ), 15FD
mRNA 7 5 NFRE L BN T d L HES
F(WAR

-

1. LCM g, E.coli D §-7 7 ¥ >—XDEE
(1 A A

2. 2 LCM o%RIE, g-7 75— LiIE
Foae—# & 12BRY Y,

3. LCMic&k~» 7T, -7 7%~—+" mRNA
EHHMLTwiz, L L, ZORARIEERH
e IZEMETHLT L L TRBT IERERE
1%72,

4. LCM oh#i3, -7 7 ¥ +—+? mRNA
DEEWE MY 5 2 EHRESL L,

'

L #bBICEA, FHROERTHLHEREL
LEie, ML RY L RSB FILERIC
R#-LET. ToRHROHERCHLZIELT
WIER 12725 2 LB ERCEME RS
PR RAEFER, FMEEIERHEIR S L UBENERIC
BRBHOBEETET.

BLITHRER BR) B F LLRRAE
IEREIRART- Bl BeE, TRAFEEE-
AR FRE, ENEEEHRER - BRIBFEER
D& D E#HLET.

Ak

1) Tedesco FJ, Stanley R] and Alpers DH : Diagnostic features of clindamycin-associated pseudomem-

branous colitis. N Eng ] Med (1974) 296, 841—843.

2) Bartlett JG : Antibiotic-associated pseudomembranous colitis. Rev Infect Dis (1979) 1, 530—539,
3) Burdon DW, George RH, Mogg GAG, Arabi Y, Thompson H, Johnson M, Alexander-Williams

J and Keighley MRB : Faecal toxin and severity of antibiotic-associated pseudomembranous colitis.
J Clin Pathol (1981) 34, 548—551.

4) Levner M, Wiener FP and Rubin BA : Induction of Escherichia coli and Vibrio cholerae enterotoxins

by an inhibitor of protein synthesis. Infect Immun (1977) 15, 132—137,

5) Levner MH, Urbano C and Rubin BA : Lincomycin increases synthetic rate and periplasmic pool size

6)

for cholera toxin. J Bacteriol (1980) 143, 441447,

Yoh M, Yamamoto K, Honda T, Takeda Y and Miwatani T : Effects of lincomycin and tetracycline
on production and properties of enterotoxins of enterotoxigenic Escherichia coli. Infect Immun (1983)
42, 778—7782, .

Young DB and Broadbent DA : The effect of lincomycin on exoprotein production by Vibrio cholerae.



8)

9)

10)

1

—

12

<>

13

=

14

=

15)

16)

17

~

18)

19

=

20

=

21)

22)

23

=

24)

Y awed v v D-F 7 52— EEHEHROBIT 463

J Med Microbiol (1986) 21, 13—17,

Honda T, Taga S, Takeda Y and Miwatani T : Modified Elek test for detection of heat-labile

enterotoxin of enterotoxigenic Escherichia coli. ] Clin Microbiol (1981) 13, 1—5.

Monro RE, Fernandez-Munoz R, Celma ML and Vazquez D : Mode of action of lincomycin and

related antibiotics ; in Drug Action and Drug Resistance in Bacteria. 1. Macrolide antibiotics and

lincomycin, Mitsuhashi S ed, University of Tokyo Press (1971) pp305—336.

Ross GW and O'Callaghan CH : g-Lactamase assay ; in Methods in Enzymology Hash JH ed,

Academic press, New York (1975) 43, 69—85,

Schleif RF and Wensink PC : Practical Methods in Molecular Biology. Springer-Verlag, New York
(1981) pp 43—45.

Shaw WV : Chloramphenicol acetyltransferase from chloramphenicol-resistent bacteria ; in Methods

in Enzymology Hash JH ed, Academic Press, New York (1975) 43, 737755,

Maniatis T, Fritsch EF and Sambrook J : Molecular Cloning. A Laboratory Manual. Cold Spring

Harbor Laboratory (1982),

Birnboim HC and Doly J : A rapid alkaline extraction procedure for screening recombinant plasmid

DNA. Nucleic Acids Research (1979) 7, 1513—1523,

Messing J : New M 13 vectors for cloning ; in Methods in Enzymology Wu R, Grossman L and

Moldave K eds, Academic Press, New York (1983) 181, 20—78.

Messing J and Vieira J : A new pair of M 13 vectors for selecting either DNA strands of double digest

restriction fragments. Gene (1982) 18, 269—276.

Jaurin B and Grundstrom T : ampC cephalosporinase of FEscherichia coli K-12 has a different

evolutionary origin from that of 8-lactamase of the penicillinase type. Proc Natl Acad Sci USA
(1981) 78, 4897—4901.

Bolivar F, Rodriguez RL, Greene PJ : Betlach MC, Heyneker HL, Boyer HW, Crosa JH and

Falkow S : Construction and characterization of new cloning vehicles. A multipurpose cloning

system. Gene (1977) 2, 98—113.

Machida C, Machida Y, Wang H-C, Ishizaki K and Otsubo E : R'epression of cointegration ability

of insertion element IS 1 by transcriptional readthrough from flanking regions. Cell (1983) 34,

135—142.

Twigg AJ and Sherratt D : Trans-complementable copy-number mutants of plasmid ColE 1. Nature
(1980) 283, 216—218,

Brosius J, Cate RL and Perlmutter AP : Precise location of two promoters for the §-lactamase gene

of pBR 322. S 1 mapping of ribonucleic acid isolated from Escherichia coli or synthesized in vitro. J

Biol Chem (1982) 257, 9205—9210.

Okabe A, Matsushita O, Katayama S and Hayashi H : Lincomycin stimulates synthesis of TEM-2

fB-lactamase by Escherichia coli. Antimicrob Agents Chemother (1986) 30, 82—87,

Clewell DB : Nature of ColEl plasmid replication in Escherichia coli in the presence of chloram-

phenicol. J Bacteriol (1972) 110, 667—676.

Gabain AV, Belasco JG, Schottel JL, Chang AC and Cohen SN : Decay of mRNA in Escherichia coli

: Investigation of the fate of specific segments of transcripts. Proc Natl Acad Sci USA (1983) 80,

653—657.



464 mT "

Mechanism of stimulation by lincomycin
of TEM g-lactamase production in E. coli.
Osamu MATSUSHITA
Department of Microbiology, Okayama University Medical School,
Okayama 700, Japan

{Director : Prof. Y. Kanemasa)

The effect of lincomycin on the production of TEM S-lactamase by E. coli was studied to
elucidate the mechanism of the stimulation by this antibiotic of the production of enterotoxins
by certain bacteria. TEM g-lactamase was consistently measurable by a microiodometric
assay. Lincomycin enhanced the activity of the enzyme encoded on the plasmid pBR322 2.4
times, while chromosomal 8-galactosidase activity was inhibited. Lincomycin also stimulated
the production of g-lactamase coded for by the bla gene integrated into the chromosome, but
the antibiotic did not stimulate that of chloramphenicol acetyltransferase encoded on a
ColEl-derived plasmid. The effect was independent of the copy number of the gene, suggesting
that the effect takes place after transcription.

The amount of bla mRNA was measured by [*H]-uridine pulse-labeling of mRNA followed
by DNA-RNA hybridization. Lincomyein caused a 1.8 to 2.4-fold increase in the amount of bla
mRNA. The possible presence of the repressor of the bla gene was examined by transducing
the excess bla promoter region into E. coli 112-2, which carries Tn3 on its chromosome, but
the repressor was not detected. The effect of bla promoters was examined by the construction
of promoter deletion mutants of pBR322, each of which lacked one of two bla promoters.
Lincomyein stimulated the production of S-lactamase coded by these plasmids at the same level
as that coded by original pBR322, indicating that the effect was not due to increased tran-
scription initiation. Preliminary examination of the degradation rate of bla transcripts
showed that lincomycin increased half-life of bla mRNA.



