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On the exotoxin of Bacillus thuringiensis var. thuringiensis Berliner

(2) Mechanism of inhibition of DNA-dependent
RNA polymerase reaction

Kenji Tanaka, Hiroki Murakami, Shoji Hatano
and Tadao Watanabe

o

Bacillus thuringiensis var. thuringiensis Berliner
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Fig. 1. Dependence of the inhibition of

RNA synthesis on the concentration of
exotoxin,

P S0 R A ENST R, I3MALLEORYYCLE
I,H.L.;)p;z;tfizi mtwmot. 20 WL DR 2 INA T
b RNA AR MR 10 % FHE 28433 0 5
ni.

TDL 51T RNA R
T 7835 e ATl

ST DA Tk
LI RNIEOTIOT, gD

BRI T 1303 B JE AT qu\lﬂ "’R('C U
THIWV, 50T 2.6 NI 4% 50 R R 053 i

JEEUTHINE.

T DG KBAOFICT), HHET =/ —uF
F oA - EHITHTHESG 205408 & T A8t
, KSR OM I3 2 INTORMES, Wi ssite e
PEBLITIUE S S 200y, Bl LTI o3/
OGO AG AT D02 Pk%, Bkl =RNA
BRRLE> T 2 7 = F o 2 — B IPEL ORI
BARQRAP T Y A

2. RNA &RRICOEEHE

(a) RIERPTOETHFM

RS 107508600, BRABLERE ©dh D 13318
BT B X 5 R RN 2 21K O & 5 1,
RNA A2 Hicgs b U, MEHED & b 2 ALt

ISR MARE L THED S Zgo7s.
FUSBRTIBGER P UM U T B A R IR I PG
12,
10}

Incorporation of 14C-UMP ( cpm x 1000 )

0 P
0 10 20 30

v,

Minutes

Fig. 2. Time-course of the inhibition of
RNA synthesis by exotoxin.

Control O——0, Toxin was added in-
itially m——m, or added at 10 min. (shown
by the arrow) x
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Fig. 3. Time-course of partially poisoned
RNA synthesis in short time range.

Control O——0, RNA synthesis was
partially poisoned by 3.3 units A—a,
and 6.6 units m—Mm of toxin,
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Fig. 4. Time-course of RNA synthesis by
use of the previously poisoned enzyme or
DNA.

Control O——0, DNA @——@ or en-
zyme H——M@ was preincubated in 13
units of toxin. Then, each component
was introduced into reaction system, in
which toxin was diluted to 2.6 units.
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Fig. 5. Effect of excess addition of enzyme
or DNA to the partially poisoned polymer-
ase system.

Control O——0, excess DNA (each
time 14 £g) ©——®, or excess enzyme
(each time 80 zg) M—M was added at
5 and 10 min. to reaction system,

JOTEREIECEINR L LT, MHEEOE h T A
M EED S 2 otz
DT EEARGROMBEHVBREADA YT
FTHEDOTEBNC ERBRLTVA,
(e) BROBEH LY DNA (L& 5 HHES
REISROEREE
T ORIz A RNA (YRITGT i 80 ng
OWEFHRE 1408 D DNA 2 H AT Y, TIUd DNA
12 RNA SARUEEG L 1M 72 b #ER 153 7-50hi
LTOWARIEBEEZEALND., FliGH:% S0% KR X
5 W D TERTAAE R IR IRAD 3 4%4t0> DNA
?o’J:O\?E’ﬁ?%‘é"i’}!]b‘fﬂ(%fﬂﬁob<E HeAREIT S L
e FITRLIZE 5 it RNA Am&biﬂ&ibfc. D)
B, 3{5H0D DNA—WHEEER 2 & 5 HU DI
128 DRIPNT Y, HH O DNA, iG#s L oOMED
WSIUET 3 £ 8> DNA 33 LOBER2MATY, W

%@P N D UWVSERIZRY BNIEh012hs, B35 T
CIRSEERIN (IS AYLIRR) 10282 &, &H T s
<‘f3>(IET\bT;.

DT &b b ABEFIZ DNA—EELGERDOIEIR %

548 Hrh - A RS - WEHE T - WO B

12
~

Q

Q

S

=

i s L
=

o,

2

g

it

(9]
o
-

o«

(e}

=}

S

g4
«

i

<

&

n

o

-G

<

-

0 X L ¥
o] 10 20 30

Minutes

Fig. 6. Recovery of synthetic activity by
the addition of excess DNA and enzmye,

Control 0——0, three times of DNA-
enzyme complex A——a, and three times
of DNA and enzyme m——M. And in
this system toxin-concentration was 2.6
units. Incorporation-activity in the or-
dinal system which contained 2.6 units
of toxin x
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KFig. 7. Recovery of synthetic activity by
the addition of more 200 n moles of ATP
to the poisoned system.

Control O——0O and more 200 n moles
of ATP were added @—@,
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Summary

Onc of the ¢xotoxin produced from Bacillus thuringiensis var. thuringiensis Berliner
having an inhibitory potency to RNA-synthesizing system in vitro was testified.

Mode of inhibition of the toxin F-I was investigated.

RNA-synthesizing system

which was inhibited by the toxin could not recover its activity even by the addition of

a large amount of DNA or enzyme.

one time or DNA-enzyme complex caused recovery of RNA synthesis,

The excess addition of both DNA and enzyme in

Excess of ATP

was also cffective to recover the activity partially.

It was assumed from these results, among many stages of RNA-synthetic reaction,
that the toxin competitively inhibited the reaction in which purine nucleoside triphos-
phate molecules might connect to DNA-enzyme complex.



