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Fig. 1. Inhibitory effect of illudin S on cell proli-
feration. The effect of illudin S on cell
proliferation was assayed for 48 h after
changing RM with fresh RM or GM in
the presence or absence of illudin S.

The percent control was calculated by the
following formula: [cell number in GM—
cell number in GM + Illudin S] + cell
numder in GM X 100. In the chick em-
bryo cell (CEF) system (O——Q) 100 %
was 8.96 X 104, and in the Lo2g cell system
(@—@) 100 % was 18.7 X 104
cate identical plastic dishes (7.55 cm?)

Tripli-

were used for one assay point to calculate
the mean value of the cell number. The
standard deviation did not exceed 10 %

of mean value.

AL LICBRERFENINE%IT 2, AENRIC
BIT2EBOEAREBE(MHNZZT 2w, MiakE
IR ERTE (1~ 2ng/ml) X D il (20ng/
ml) 2BEKY %0 IXABEEERHE N2 TH 5. DN-
AL RNAGRE LICHERZIT 2726, SHC
BT 2 BRI IIRIMR 2 REL 22 (Fig. 2). turn-
on” T%168ER & N AT ERMESE I« & 5 EH1
(DNA A&k tf RNA ABlE) #Iudin SHEET
TAT% vy, 3057FH, 1WefE, 2R%RE, 48RRI, %
OWHIFF % RlzE L7z, DNA &5, RNAARLL
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Table 1. Concentration-dependent effect of illudin S on DNA and RNA
synthesis in S phase of chick embryo cells

Systems DNA synthesis® RNA synthesis®
Growing (GM) 100 % 100 %°
GM + Illudin S (ng/ml) 1 58.4 50.9

GM + Illudin S 2 48.0 31.0

GM + Illudin S 10 44.5 30.1

GM + Illudin S 20 384 21.5

a) The assay was started at 16 h after turning-on by addition of radio-
active precursors: 3H-thymidine (2.5 xCi/ml) for DNA, 3H-uridine (5
#Ci/ml) for RNA, and a known amount of illudin S. The reaction las-
ted for 4 h in a Coz incubater.

b) The growing system incorporated 52,600 + 3,400 (standard deviation,
S.D.) c.p.m. per mg protein. Percent control was calculated by the
following formula;{c.p.m./mg protein in GM —c.p.m./mg protein in (GM
+ Iludin S)] + [c.p.m./mg protein in GM] X 100. The standard devi-
ations in the experimental systems were within 8.5 % of averaged mean
value.

c) The GM system incorporated 21,200 + 950 (S.D.) c.p.m. per mg protein.
Percent control was calculated by the formula described inb). Stan
dard deviations were within 8.7 % of mean value.

cold uridine (10 M) for RNA. This was
16 h after changing RM with fresh GM
\ for growing cell control, and GM + illu-
‘\ din S (20 ng/ml) for the experimental
\ . .
system. Incorporation of 3H-thymidine was

100 7 N Y

expregsed in the percent control (O—O,
DNA; @—@, RNA) that was calculated
50 | b by the formula described in the legend to

CONTROL

Table 1, b). Each experimental point was
calculated from c.p.m. X 10~2 per mg pro-
tein of 4 identical dishes. Cell numbers
used were 4 X 105 per plate for GM con-
trol and illudin experiment.

PERCENT

0t—0g— : 2 i F OB £ 185, Dludin S OBEEARINE]
DWFLAREICT 2700, GrSERYZ SRR

XY, Zofons lludin S FTRE % 1774 v,
Fig. 2 Effect of illudin S on DNA and RNA syn- “turn-on” #1685 DNA &% ic RIZTRIRE2RKR
thesis in S phase. The kinetical assay of % L7z (Table. 2). #I#A 0 ~ 5 RERIRTALE A > &
illudin S effect on DNA and RNA synthe- L DNAARKEZHEEL (65%H4), T4 (39%
sis in CEF was started at 0 h by addition WD), %8 (17%mD) L BEMNRIBRT S, %

of (methyl-3H) thymidine (2 xCi/ml) and 72, TN HBITH RNA AR EREL 7225,
cold thymidine (3.3 zM) for the assay of Z OIHEIZ Gi-S TN 2 BEISBATHD ,
DNA and (5,6-3H) uridine (5 Ci/ml) and Rk R & ) MAERMALO T AT L 0 0 £ 5

HOURS IN CULTRE
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Table 2. Effect of illudin S on the initiation of DNA synthesis by early
phase treatment in Gi-S phase transition®

Systems

Percent control?

Experiment A B
Growing (GM) 38,340 + 4,840° 100 100
System I O to5h) 35.2 60.8
System 11 (5 to 10 h) 45.4 80.4
System I (10 to 15 h) 82.8 121
System IV (5 to 15h) 60.6 80.7
a) Chick embryo cells were treated with illudin S according to the sche-
dule described in the text.
b) Percent control was calculated by the formula described in the legend
to Table 1,b). In Experiment A the cells were pre-treated with 1 ng of
illudin S per ml and in Experiment B with 0.75 ng per mlL
c) The assay of DNA synthesis in S phase was described in the Methods.
The numbers represent the mean value + standard deviation (S.D.) in
c.p.m. which was calculated from 4 identical plates.
Table 3. Effect of illudin S on RNA synthesis in early transitional period
of G1-S phase
Assay time after turning-on?
Sytems 0—2h 2 —4h 4—6h
Resting system (RM) 6740 + 550 6290 + 552 6570 + 162
RM + Illudin S» 5180 + 820 4560 = 910 6520 + 502
Growing system (GM) 6520 £+ 552 12600 + 975 10700 = 567
GM + Illudin S® 2680 + 275 7380 + 430 6310 + 640
% Inhibition in RM¢ —23 % —27 % —0.7 %
% Inhibition in GM?® —59 % —42 % —41 %

a) The incorporated amount of 3H-uridine was represented mean value +
S.D. in c.p.m. per 0.2 ml of an identical system. This was calcualted
from 4 identical experimental dishes in each system.

b) The illudin S used was 1.25 ng per ml.

c) Percent inhibition was calculated by the next formula; [(RM + Illudin
S) — RM] + RM X 100, or [(GM + Illudin §) — GM] + GM x 100,

respectively in each column.

1% (Table 3). zh bk D, GrSERBI WL
Illudin Sic - & LEEMEH»SH ), F /- DNAGSK
b RNAABOBEEICL 28 FEN L
vz %, lludin S NE—REEABFERNH,

R RS 2 207 EIC M L, “turn-on” 7%,

12, 14, 16, 18Efffo> DNA &g & thymidine tri-
phosphate (TTP) pool ##fl5EL 7z, TTP pool @
WRICIZL{#REH» % < (Fig. 3b), DNA (ZSHi#
1> DNA AU IZESNTH 5 5%, PH (16~ 18KF
B1) LIzl 2% 2 (Fig. 4). 72 Gi-S %k

iz 811 % Uridine triphosphate (UTP) pool /3%

ki3 Mudin S#Emic & 1 SEE L E %21+ 3 (Fig.
3a), L L, RNA polymerase?®%> DNA replicase
W31 AEERUERCTLIHIIEA LR LV, (T
M) LLEL D, Illudin S i3 4182 & £11c v C uri-

dine HEUA A % #], RNA Az 4, 2R
ELTUDNAGRKZMHITEE w25,
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Effect of illudin S on increase of the pool
size of UTP and TTP. The increase of
the UTP pool in the Gi-S transitional
phase assayed by the method of Haushka
modified as follows: Resting L-cells were
“turned-on’, and the incorporation of the 3H-
uridine (NEN, 0.3 Ci mmol!, 1 uCi ml™!)
into UTP pool was assayed for 20min. at
2,4,6, and 8h after “turn-on” in the presen-
ce of illudin S (20 ng/ml). The TTP pool
assay was performed in S-phase for 20

min. at 12, 14, 16, and 18h after “turning-

N

PER PLATE

cCPMx10~%
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on” by the addition of 3H-thmidine (NEN,
0.33 Ci mmol~}, 1 uCi ml~?) in the presence
or absence of illudin S (20 ng/ml). Radio-
activity incorated into the UTP or TTP
pool was counted with a Triton X-100
based scintillator after paper chromato-
graphy. Two identical bishes (18. 1 cm?)
in which 106 cells had been seeded were
used for each experimental point. The or-
dinate indicates averaged c.p.m. per plate
in UTP pool (GM, O——0O, GM + illudin,
@®—@; 3) and in TTP pool (GM, O—O,
GM + illudin, @——@; b), and the abscissa
indicates hours in culture.

1 1 1 1

12 14 16 18
HOUR IN CULTURE

Fig. 4 Kinetic effect of illudin S on DNA syn-

thesis in S-phase. Resting L-cell were
“turned-on”, and the incorporation of 3H-
thymidine to DNA was assayed for 20 min.
at 12, 14, 16, and 18h after “turning-on”
in the presence of illudin S (20 ng/ml).
Radioactivity incorparated into DNA was
counted by the material and method. The
ordinate indicates averaged c.p.m. per plate
in DNA (GM, O—0Q, GM + illudin S,
@ —@) and the abscissa indicates hours
in culture.
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Illudin S;a possible new type inhibitor of RNA synthesis,
and analysis of its action mechanism
Toshifumi ITANO
The First Department of Physiology, Okéyama University Medical School
(Director : Prof. I. Nisida)

Tludin S primarily and specificially inhibited RNA synthesis at a concentration of 1—10
ng/ml of culture medium in the early period of G1—S phase transition as well as in S phase in
a growing medium. DNA synthesis in S phase and cell proliferation were inhibited as secondary
events. .The inhibitory effects on RNA synthesis were only manifested in intact cell systems,
not in cell-free ones. DNA replication in a nucleotide-permeable cell system was completely
insensitive to Illudin S. Protein synthesis in intact cell systems was not inhibited by Illudin S.
Iludin S should prove usetul in the analysis of the mechanism of G;—S8 phase transition in the
cell cycle; especially in the elucidation of specific kinds of RNA required for initiation of DNA
replication.



