R LEDE (MNNG, 4 NQO %)
WEEF L MllaniEE DNA AKICES
3% DNA R) £ 53—t D%

B LR R AR IR JE A A (L 50T (368 @ DN EERZHER)

Mmoo R

=
=R

%

(BB#N594 5 B 250 %%%)

Key words ! JER M (LY, 1578 DNA &5
DNA #1) £ 7—+, 3L | #5a,
aphidicolin, MNNG, 4 NQO

#*

MRLIZE IS, BETR, (bW EFIC L 5 DNA
HBEORKRIZELINTWS, £ 2 THifcIE
#8153 n/: DNA nfisEiEL kb - TEY,
i & - CREEHERE RT3, L
»LMEH»NEHT, B S n7: DNA nigE
MEEICBI b, HbEWIEE- g
BB bhBEEINLEL, BAEAICL
> TZNHHINTE, RERER(H 5\ I3EL),
1L, EILELBEFETIZ MmN T3,
Tt 5i- DNABENMEBEIREMICE > TK
U THBICL b 6T, TRAYEHE
ntEsY, kT2 5DNA R 45—
TOFFHEIBEEI N TV, HILEREMIED
DNA #Y) # 5—4 13 DNAK) x 57—+ a, B,
r 03I KGN ENTWEHTY, (EH DNA &
BichTHh dni, £ A T—+1 5718, g2
brwidalk EEDTHLEBREINTWS,
LI ELELLERFGZLNATVLER
LT nEYy, DNABENEY, #lEE
NEBCEIHITLNT D,

I F COFFRIZENMRTHEE L 2157 DNA
BRI OWTOMELERTH > 1205, TR
T3 B E TR 2 e DNA ogE
ok T525DNAKRY AF5—DGFiEZHL
»icl, /- DNAHEBRHINEWICL-THE
FTEHEN AT—FICEIHILE I, LBAL

815

»icY 5 BT, 5% b #MiiC N-methyl-N'-
nitro-N-nitrosoguanidine (MNNG), 4-nitro-
quinoline-1-oxide (4 NQO), methy! methane-
sulfonate (MMS), N-methyl-N-nitrosourea
(MNU) T#HEL-15® (7<) DNA &
BiodHTH25DNAK) 27 —¥ogfiEs
DNA ) 2 7— @R, & ROEER %
HAwTmRefL 7z,
MErHE

#:v> (dThd), 74X X 7v AL F -
=N AE (ANTPs) &2, 3-dideoxythymidine-
5-triphosphate (ddTTP) {2 PL biochemicals
Co. (Milwaukee, USA) # &, (H) dThd &
(CH) dTTP 3 7= v LY x < BRASH (K
2)» 5 B AL 7. N-methyl-N'-nitro-N-nitro-
soguanidine (MNNG), 4-nitroquinoline-1-o0x-
ide (4 NQO) (3 TEHRASH (KK),
methyl methanesulfonate (MMS) (3 ®B{bE;
T ¥tk 2# (K ), N-methyl-N-nitrosourea
(MNU) (33 b¥EaHENSH (FH6), hy-
droxyurea (HU) iz Nutritional Biochemical
Corp. (Ohio, USA) % 7> N-ethylmaleimide
(NEM) i1 Sigma Chemical Co. (St. Louis,
USA) » 5B AL 7. Aphidicolin (3 Imperial
Chemical Industries (Cheshire, England) o
Dr. AH. Todd 55 21T, fizEAST
IREAEEZ AL 72,
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1) #HBa L stz

HeLa-S 3 kg & HEp-24 F2i3 & # & Ttk
BRIREIN TR LEAL.
N6 DMALIE S5 % CO.-RafikE RS, 37°C
T10%4 MmEHRM A — 7' v MEM #23 ( H K8
ErXoH, ®X) CEE100mm 7T 2F
7 JIICBEEEREL 72,

LUTOERIFCZLbLLWRY, k(0
°’C) TEEL.
2) E#fao DNA 45

fEAk X 1% 3 B Hic, MREETOBREIC Y -
728 2 A7T0.25% trypsin-0.02% EDTA, 37°C
THEL THIRZBEREL, Rl s s
L, EEERTI K- 721, FEELEERICE
Uiis L MR 2 JlE L, 1 X 108488 3" >R
BICRRLL, RBEL2 22070 —7Ic4l,
—77130.59ml NEZFEA, #1771310mM hydroxy-
urea # &F1r0.59ml NEEFE M HiFH L C37°C,
3047 incubate L 7z, % L CTERMELESHE,
DNA 4 M ZE#|, (*H)dThd (1xM, 5Ci/
mmol) Hz CTHWE%0.6ml 2L, 5237
°C, 2~ 38R incubate L 7, REE Lkt T
BHEIL 7205, 1000xg, 105 =0 L TSR
%K%, #l%0.6ml o) Triton-buffer B(0.0175
% Triton X-100, 0.25M sucrose, 10mM Tris-
HCl, 4 mM MgCl;, 1mM EDTA, 6 mM 2-
mercaptoethanol, pH 8.0) |- %&, ¥ic 2ml
N7 .5% trichloroacetic acid (TCA)-1% pyro-
phosphate (ppi) %Mz 7. BT EKHES %
glass fiber filter (Whatman GF/C, 2.4cm)
e L, 5% TCA4mlcemptiEL 7znb,
TA4NT—REBRL, SATIVIZAR, FiLx
Y R—ADLFL—F—%M2, BEANEE
5 (DNA) icERDAFhnszHE LMk >~
FL—a3>rhHrF—TREL,
3 ) Permeable #ifgo> DNA A5

1878 DNA A&BicB85 %% DNA &) 45—
POGFEEFBALAICTLENT, X7V 4T
FReH EHIEBDE 5% permeable f#3 # 54
B CRETL 723, 8Ean k)i trypsin-EDTA
IR HeLa fifg # L, FrE 58K T1
\ k- 72 1%, ITEBIIEEL EERIC, ERE
}2 10 mM hydroxyurea ¥ MNNG 100 »g/0.6

7 5

ml &4 EEFEBIC 1 X108 cells/0.6ml DM
- & L, 37°C, 2 #:[H incubate L 721, 15H-
B L 72, kg #lE 2 & & o Triton-buffer B
I8 LT 1 By, 0.0117% Triton X-100,
0.167 M sucrose, 0.67 mM EDTA, 4mM 2-
mercaptoethanol, 40mM Tris-HCl, 5 mM
MgCly, 0.08 M NaCl, 50 M dATP, 10.M
dCTP, 50 4M dGTP +2.5.M ((H) dTTP
(5Ci/mmol) #&¢# (pH8.0) 0.6ml {2/
&L, 37°C, 304 incubate L T DNA &% #
Th b2 BREERERSICERDAZ N 3H
Bl ok~ 7 4 Ly —iETHIEL .
4) EEDNABARDA—L+ FH4 T 57 4 —
T AF oy 78 )L (EES50mm) A
28— 7T 2 % ¥ - THE- 725 (10X 30mm) 3
WEERTAN, ZOLEICHBEEEL:, M
FATEATO%BFIRBEIEL 22 AT, EE
WERRE, M) M% 28T, —BCIEE
BELIEEN %, Mo BEEIZ1210mM hydroxyurea
FRUHEE L SERE1.98ml Nz T, 37°C,
3047 fd incubate L 72, D\ TRIEMEIL¥EWE,
DNA arfHEA|$ & vr (*H) dThd (2.5.Ci/
ml, 20Ci/mmol) #mz2 C37°C, 2— 3K/
R, EE% EERVRE, NABREE
EHPEIEK TR, Bl 5/ —n (1 : 3)
HWCIOEBES., MROEZ TWbH —F
ZAMBEMEE) M LR 72, BEEED 2
%RKBEWTARE-> T, BITBEENT AV F—
TEBRE, LKBRLANBEREL. SRt
HiREE L TAT A FIT 2080 DT,
BETH— 7247774 —HEHEINR (4
77 NR-M2) T, ZRHAN DOEEHICA
n, 4°CTEHLL, TR MG TEEE L
fiz &o, KB T&F, KE2ITHw, X4
VRELIZEZ L THERL 2, SRFHEOEH A
RABRFR: 70— — (5mm? £10%54)
PEEL TT% W, —1EARY D 100412k 2w
TEHAIL, ER 7T 0% ERL 2.

X B & R

1) MNNG 23 #i5 DNA &5
MNNG 100 4g/ml (0.68 mM) & hydroxy-
urea 10mM F # T ¢ (3H)dThd » HelLa



N ﬂ: %E (MNNG 4NQ ) %) A

(%)
T

N
v

[3H]dThd (CPM x1073)

Y
Y

% i 2 3 4

TIME (HOURS)

. MNNG ¥ 5 L v'JE Hela
#82> DNA & B OEREYE L.
DNA 4 #{110mM hydroxyurea
HFET, (BH) dThd DEEAEMEE
S~DBGATHRIE L7, MNNG
{2 dimethylsulfoxide (DMSO) i
BEHLBEREERLI/1208
wmi 72, MEiCiZEE9 DMSO
PRmL7:, e, 100ug/mIMN-
NG B4 g ; o, MNNG FEL
4k, BUARIZ cpm/108488 T
RLTz.

(] Lo

[BH]dThd (cPM x103)
~N

10 20 5 100 200
MNNG (ug/ml)

. MNNG » it £ + DNA &/, #%
542 MNNGoEE*X» L 5
12% 2 ¢, 10mM hydroxyurea %
# T, Hela #ifs DNA ~o (3H)
dThd »EGAR (cpm/106 #ERE/2
BefRS) #REL 2.

ii%l: h AR
Y AT i 817

fmiatk DNA ~HUAL, RI1EBHEMRNLC
T, REAICBAROEMS @D L2, Hy-
droxyurea 10mM #FinL 7232 AAERD
mecthHnH, X MNNGEmMcL Y, HuD,
i~ DNA ABEHBEMT 22 2R LT
Hydroxyurea (3 #55ity DNA &5k # 55 < BE
L, B DNAAKEIRALEEL LW T,
1815 DNA & 2 BE T % B8 TLL T DEERIC
BWTHHEAL 2. K213 MNNG #E 0 (°H)-
dThd BUARIZE 2 23R % A2 40T, MNNG
100~200 ug TR AN AAEKEERL 72,
Z niEtEI: MNNG 202 % Wit od 4 45T,
HETHBNRDB L5 ICHBE DNA 4 RIGH%ES
MNNG i< il dns 2 L LER TS &,
E#E s MNNG EMiae DNA 4riEHE
N90%LL EH° MNNG Ti5E 2 /21878 DNA
BRIEMN & 2 sz, LT OERTIZ MNNG
N iBEIZ1004g/ml & L, (PH)AThd ic & 1%
Wi 2 RERAT L - 72,

2) 4NQO, methyl methanesulfonate (MMS)
NHiEE » DNA &%

Hydroxyurea 10 mM 7 7 T Hela #ifa &
DNA &RIZRI3, 4 ToR&1L5 & 5124 NQO
% MMS TRES Nz, BKIEEIZ4NQO10
~50uM, MMS0.5—1mM Tz s, XBD
3~ 4fEniEH %5 2 2. N-methyl-N-nitro-
sourea (MNU) 1mM T4 [ #k7% & IR
By bni, brTikxd Loz, b
DEHIH MNNG FEfic, #5689 DNA &%
RoTHHIT 20T, ZhbLERORKEEZ
5 2 8% T DNA & mid KE 41518 DNA
AR EHESI N, LTHERTIE 4NQO,
MMS, MNU »iBEiz2n711075M, 1073 M,
10°M & L, (3H) dThd iz & 5 tZ#iz 3 B
T -7z,

3) BREMEWELRES L O IFREMaN
DNA 45(2 aphidicolin B4

Cephalosporium aphidicola ?EZZEH A & &
Bt X #17- tetracyclic diterpene-tetraol ¢ aphi-
dicolin |, ¥5 %!, TR HM B L £ MAan DNA
RYAS—F oG RMICHEL, DNAKY
A= RE ri3E{BEELLNZ LML
T 53360 Eaigy DNA 4/ /3 aphidicolin T
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W
"

BuldThd (cPMx10°3)
~N

05 &+ 5 10 20 50 100
4NQO (uM)

3. 4ANQO gk + DNA &5, #5753
4 NQO miE %% 2 T, 10mM hydroxy-
urea 7 I, HeLa #i81 DNA ~o(3H)
dThd #EGARE (cpm/106484E /38505 ) %
H%E L 72. 4 NQO |3 ethyl alcohol 7120
FEOBREBREMERL CHML, MRz
[6]& 7> ethyl alcohol # @M L 72,

N (%)
- T

[Buldtha (cPMx10'3)

O &g s o5 1 25 5 10 20
MMS (mM)

4, MMS nigE & DNA &R, #57 3

MMS 7 #% 2z ¢, 10mM hydroxy-

urea 7% T, Hela #ii3 DNA ~»(3H)

dThd 7 EGAR (cpm/1084058 /38%0) %

FEL 72, MMS i3kEHE L TERAL.

13FELICHEEN, £ LTDNAKRKY 25
—Fallk > TUTh bR TWBZ EMLNT
W3 7 TRERTIE, 188 DNA &N
aphidicolin RE M # FARBIChH iz > THEMY
DNA & s # WERxT B & L7z, HE88DNAS
& (31 “control’) ¥ EEMEILFYWH TL

%

i

#: 1. DNA syntheris in carcinogen-treated or
nontreated cells measured with or with-
out hydroxyrea and aphidicolin

Cells Condition [3H]dThd incorporated (t:pm/l(!6 cells)

DMSO  Aphidicolin Hydroxyurea (10 mM)
(10 ug/m)  pusg  Aphidicolin

HelLa MNNG (100 pg/mi} 4378 531 3757 816
C 74530

ontrol 1255 1156 213
MNNG-dependent 2603 603
4NQO (10 pM) 21257 2146 4120 847
Contral 41778 953 793 209
4NQO-dependent 3327 638

HEp-2 MNNG 4745 694 3337 1004
Control 76321 1273 1924 445
MNNG-dependent 1413 559
4NQO 10592 2066 5886 2986
Control 45002 732 992 242
4NQO-dependent 4884 2744

#% 2. Aphidicolin-resistant fractions of repli-
cative DNA synthesis and DNA synthe-
sis in carcinogen-treated cells

Cells Carcinogen Aphidicolin-resistant DNA synthesis (%)

(concentration) Replicative DNA synthesis Carcinagen-
DNA in carcinogen-  dependgnt
synthesis treated cells DNA synthesis
Hela MNNG (100 pg/ml} 1.7 21.7 23.2
4NQO (10 yM) 2.3 20.6 19.2
MMS (1 mM) 1.9 10.0 7.5
MNU (1 mM) 1.6 18.1 18.3
HEp-2  MNNG (100 pg/ml) 1.7 30.1 39.6
4NQD (10 pM) 2.3 50.7 56.1

DNA synthesis in carcinogen-treated cells was measured in the presence
of 10 mM hydroxyurea. Aphidicolin was added at the concentration of
10 pg/ml (30 pM).

B L 7-#ia o DNA 4 &% aphidicolin &<
13%& 1, 20 TH- 12, £ B T aphidicolin
|2 dimethylsulfoxide (DMSO) -5 L 72 i
B A PEBRIGHEPICIZ, WIBE%10ug/ml
L7z, HBICIZEE . DMSO £z 72 A8
RICHAWLERECEHEIZ, wTh iy DNA
PHRBETH LIk > TIEE DNA SR
L 72, [EBC BB DNA & % 1%L 72,

%/ TH MNNG n#E 88) DNA & Bz
SR¥E TH - 72, Hydroxyurea JEF7# T CHIE
SNTIEBEECEWEAEMIL ) DNA & /i,
FEINNEH DNA AR EMH 2 - R
& DNA &2 RL T3, BEMELEY

- BABMBEOEE DNA SEKEIZ kD 2 ik

THEL 72, £ ¥10mM hydroxyurea #ETF T
#E 2 72 DNA ARESER, ki b~k
JICKERMEE DNA A RER L EZ2 53D
T, ZN%EE DNA SRiEE L AL L7, &
721310mM hydroxyurea FE T T2 & W72 08



BEME(EME (MNNG, 4NQO %) msskt | Mo
7_.

{1 DNA &mcB§5§ 5 DNA K1) »

R AE ML) DNA & gD 5,
BN ENEL ZEFIVW2fE(FR 1 0 MNNG-

dependent, 4 NQO-dependent, % 2 o carcino-

gen-dependent DNA synthesis) # {78 DNA
AREEEAT L, R2iIFZDEHICLTK
BH7:1518 DNA AREE &, HRE) DNA &5
& aphidicolin 10 zg/ml (30 M) 2543 2
EME (ZE) 277 Tvw 5, Aphidicolin T,
*TRHE SR DNA A 5kis Hela #fs ¢4 HEp-
2T —FRICIBLEIEMESI NG, —F,
K0 2 FkCHE L B L E LT A
niEE DNA 4B aphidicolin B2, HiE
BoEiz A% TiEIz—3% L, H3DNA &
7% aphidicolin &% & 1) BH & b RV fE %
L7, 184 DNA 4 5% ¢ aphidicolin B 1%
i3, DNA 8% 5z 2 R LFWENER
CE-T, FrMlagntERict - ThiYnE
EHBH LNz,

+ D5 819

4) EEDNABBRDA—F T4 7 T7 4 —
2 & B/ET

Bl & 51 DNA ARUIEERE DR R &
4, 1875 DNA &~ N e DNA 4B A
DREEHHENRTH 5%, MBEFAeEKEL
THFEELBIEL T a6, BEICIIMIBE
H s nfEE D MIALIIC H 2 Ml DiEE!ST %
el TWwWa a2 R TE LV, BNk
T HETHE R N 515 DNA Arkid, #iaE
Hichhrb) i, 2TosMBIcEFEINS
ZEDPRLNTWE, ZZTINEHEDNDE I L
ik, BIEL Tw5iELIEHE DNA &K T
HorzZErEHL,ICL, FICRHEN DNA &K
BANEEZXMAEWNT, #—b754757
4 —IckBaRE%2T% -7 (M5,6). it
—FZUF T b, FEHESR T FHEM
(%) DR 770%2EXLZ(HT, 8).
7,8 T4 N DBRFHA0—10 (MNNG

(5. MNNG $H¥(5 DNAAENDA—+ 724 774, A, B; MNNG JELEE Xt
g Hela #1f2 DNA 48 (%6 DNA &8%) : C, D; 100 xg/ml MNNG 4L
7 HeLa #7182 DNA &%, A *r Cicii DNA &M ES % mme$, BL Dic
}210mM hydroxyurea ¥ 10 xg/ml aphidicolin % #n L T, HENHETERL 2
&I ICDNA B EIT b2 — 30X 77 LR B L 22,
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X6.

4 NQO FHi¥{5/5 DNA &g+ —+ 724754, A, B, C, D; 4 NQO JrmE
xiM@ HeLa #1§3 DNA 4k (3389 DNA &) G E, F, G, H;10°M 4 NQO &
7 Hela 4 DNA &%, A,Eici3 DNA 4B ER 2 HmEd, B, Ficiz10ug/
ml aphidicolin #&#m, C, G i21310mM hydroxyurea ##il, D, H {2310 zg/ml aphi-
dicolin & 10mM hydroxyurea # @M L T, HENETILL 2 & 5 i DNA &%

Frebuzobr— 2577 L8EBRL .
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%% LABELED NUCLEI

20}

MNNG 3254 # Hela #fa :
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(=]
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*% LABELED NUCLEI

R LY
1212 DNA &

n-m-n—m—m—uc

w7z,

1

"
A

JL;

- 1 2 &+

0 2

40

+ 2 61- 8+
IO 204000”

GRAINS PER NUCLEUS

X7, MNNGZEEE DNABENA— T4 7T 74 =12k B8, a, b, ¢c. d;
e, f, g, h; 100xg/ml MNNG 42 Hela #Hha.
a t ez DNA & HBER 2 &3, b & fi2i1310ug/ml aphidicolin 0,

¢ & gl21310mM hydroxyurea # i, d & hiz!310.g/ml aphidicolin & 10 mM
hydroxyurea # @M L 72, BRI FH S CFHATE 2 B EEIZ"UC column |2

.
i

o

0-
10

(MNNG, 4NQO %) mamsr#e b #ilao
B59 5% DNA R # 7—¥ D%k

L.
iy

1= 2+ & 6

40

2+ 6 V- U~ 18- 0-

% B %o Yo 't U %
GRAINS PER NUCLEUS

N
nn

0-
20

-
60

- -
00

8, 4 NQOZEEIEHE DNABSHNA— T 4777 4 =1k 284, a, b, c, d;

4 NQO JEsn#E 188 HeLa #ilg : e, f, g,h; 10°M 4 NQO 4.#8 HeLa #iif3,

A EA (hydroxyurea & aphidicolin) 13 7 & E#kIC#mL 72,

DNA

821
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L S

# 3, Effects of combination of inhibitors
on unscheduled DNA synthesis (UDS)
in HeLa cells permeabilized after pre-
treatment with N-methyl-N’-nitro-N-
nitrosoguanidine (MNNG) in vitro

Inhibitor us % Activity
ddTTP  Aphidicolin  NEM {cpn per
{20 (30 M) {TmM) 10 cells) control
273 100
N - - 2939 90
+ - 673 2
+ 198 6
. + - 334 10
+ - + 17 1
+ + 239 7

More than 83 % of the DNA synthesis depended on the
MNNG pretreatment.

NDEBR) H2I30—20 (4NQONER) i
back ground HIES2ERIZH ), Z 9 column
BAERICE#IN T Wl ERERL
Twa, %72 UC TR$ column (, #2358k
FHEEL T TE Ll ELRL
Tw5b, X7a, 8a? UC column [z H M
DNA &SR #Z4Th > T 44k (SHIME, X
5A, 6 A THIE#HRINTWIHMIE) ok
NhFEEZRL TS, B6BBLURTh, 8b
1310 »g/ml aphidicolin ¢, £7:R6C B LV
E7c, 8c li10mM hydroxyurea T ##Ay
DNA &fir ik { HEINSI Z L ERL TS,
L) ITERECEDEIERBENIERIZ S #]
(#330%) DHBBD A D HBITEB I LTV B,
MNNG & %\ 3 4 NQO sz & 1, {818 DNA
LR HEEIN(K5C, 6EB LU Te, 8e),
SHir EBFIc 2 TOMBIFRIER I N,
MNNG, 4 NQO i34tic #5469 DNA 4%
EL, FOHEENEAIZ MNNG nF25E T
& R IEHRIEOE TRz, Z DRERHE 5 C,
6EBLUK7e, 8elcHMENTWS, Aphi-
dicolin 10 zg/ml & hydroxyurea 10 mM T#
B DNA &R IZITELCHEIN S (K
5B, 6D 8XUX7d, 8d), BEMEMN¥EY
B THE R 518 DNA AR EIZERS B
T, BN DB TFEIZES L T 505
S0UNBRENMIIIAEREICEHEINZ (B5D,

6HHLURET7h, 8h), ZHLJICENEKE
BIEECERLNIERY, A—FF72F 7774

g 5

— Lo TLHRENS., BicA—+F2 47
57 4 —D#ERIE, 1578 DNA 4 B aphidi-
colin 1B 5 14 A< # §2 F& D —BEHi DM RLIC IR B
Lty nThnwI &ERLTWS,
5) {515 DNA &57 permeable cell &iz & %
BT

H5h Lok % MNNG 100 ug/ml TR
BL7z0b, XI7ViF FREERDEBTHE
7 permeable BRI ZFABL, 4 DNTF X X
JLAL Y- =0AE (ANTPs) 2 8Ur#L %
Ri&EENT CDNA &K ENT LbEDL L,
MNNG (&% L 7216 DNA &K %2 T4k bt
BIEHTEL, FIICRLERTIE, DNA
A BIEED83% L _Ed MNNG sk F L
Tw/z, Zo DNA &41ii DNA X)) x 7 —¥%
B & roBIRIEER THS ddTTP 3 T 10
%HEESNH, DNAKXY) X F—¥ o« DR E
#1T% % aphidicolin T79% M EX 1, DNA ¥
) X T7—x o &y OEIROAERTHS N-ethyl-
maleimide’® T94%HEE 7z, DNA K1) 2 5
—+a & pEEET ZMHEAAYE, T§4b b aphi-
dicolin & ddTTP % % v»iZ N-ethylmaleimide
& ddTTP miAAE THEF BT Z L4 b,
ZN{E% DNA 4523 DNA #) 2 7—Fa
EBHHICEEL Twd Z eIz,

* -

I FL M DNA 2ic B854 5 DNA K
V) A7—EDNA R 25—+ a B rN3
ICKANENTWBY DNAK) 25—+ a
FBERICBEL, ZREMEEs T LEEE» L,
LUHEEL RENT 32338 -2 su-
FroEARITMBRRICIE L TEEIL, SHic
MMTaZehs, B LR DNA A/
ICBES L T3 Z L AT I LT 72239 DNA
RNAT— rl3RFEF I ra> F)TICBE
LT, b2 k)70 DNA &RKICBES
LTWaZ B ENTE /28839 —F% DNA
R AT—€ BIIKICRBELTv2% #MiEE
MTENENFRA P EEIE T, DNA EHICEI
ERVWTHETLZ L BREI N, DNA K
) A7 —¥799.2%5" B-K) A 77— T a-K)Y)
AT7—¥EZE o R R R THER



IR EWE (MNNG, 4NQO %) Mzt | #Milan
155 DNA 4 RicBI5- 3 2 DNA K1) £ 5 — D% 823

N7A8% DNA &IV ) 22 e Eh 519,
DNA &) # 5—+ g5 DNA & i B W
TEEREFBEL T B I LHTRBEEINTESIT-20,
& = 5571978 4 aphidicolin #* DNA #1) 2 5
—¥ e DRFRIBERTH 5 Z LR E N,
Zh#HWTDNA R) 45—+ nEREyEE
PRET3ND Lok > TLLE, 155 DNA &
BICRET 2K A 7 —HI2 20T, o-H))
AT7—XETIREL BRI AT—XETHH
S DMLY BICE 5 2257162128 Bup Tl
DNAR) AF—F a & B EHEIZEEL T
DETHRELHEEINS L) It - 722632
IDEIICERLUBERVZONGEBHE L TH
FADFEME & KR, 2183 N5 DNA EEniER
LR, BIEHENEBWFICL & ThgEH
ﬂ—'i? nvc b\614.26.28~31).

AR TIZENBEDUNIEE DNA S+ 5
YLz ML TWS 4NQO & 4+ 1k
BSHRBLOEHE DNA AR +FETL 2 &
HonTwaTx kil (MNNG, MMS,
MNU) #FwWwT, $EZ#EE FHRICHEL 2B
72 DNA A45icB85 45 DNA K1) £ 77— D
SFH%E, T DNAKR) X 57— o« DEERMA
E#|TH 5 aphidicolin # A\ C#kET L7z, Aphi-
dicolin {3 DNA K) X 57—+ o DEEH LI
DEFICTWAIC KA L (BEREEHET S
tEZLNTEY, #0HEIIDNA K25
— o DIBE LT ANTPs DiBEIC L - TH
BrZF, ZhbiEy EEMNICEEENKE
TIT5Z PN T B39, 2 ZNnEHs,
aphidicolin B Ti£/ DNA &ricBa5 ¥ %
R 27— OFTFHEERE L2 E TON
7h, TLEIbLUHERESGITWIEBHN—
o TWBYW, FZTEMETIE, R A7
— g ICEKFEL TWB VLI EIN T
2#Me) DNA &2 NEpxtR & L ¢, 1518
DNA 25 aphidicolin RS ¥ £t L 72, #
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Studies on DNA polymerases involved in repair (unscheduled)
DNA synthesis in cultured human cells treated with
carcinogens, such as MNNG and 4NQO
Nobuo HOSO0GI
Department of Biochemistry, Cancer Institute,Okayama University Medical School

(Director: Prof. T. Oda)

DNA polymerases involved in carcinogen-induced repair (unscheduled) DNA synthesis
in HeLa and HEp-2 cells were studied by using selective inhibitors (aphidicolin, 2', 3'-
dideoxythymidine-5'-triphosphate and N-ethylmaleimide) for DNA polymerases. DNA
synthesis was analyzed biochemically and autoradiographically in intact cells and in
permeable cells. To measure repair DNA synthesis with minimum interference of repli-
cative DNA synthesis, carcinogens were used at the concentration inducing maximum
repair DNA synthesis with each drug and also repair DNA synthesis was measured in
the presence of 10 mM hydroxyurea which preferentially inhibits replicative DNA synthe-
sis. The maximum induction of repair DNA synthesis in HeLa cells in the present assay
conditions was obtained at 100-200 zg/ml (0.68-1.4 mM) of N-methyl-N’-nitro-N-nitroso-
guanidine (MNNG), 10-50 #uM of 4-nitroquinoline-1-oxide (4NQO), 0.5-1 mM of methyl
methanesulfonate and approximately 1 mM of N-methyl-N-nitrosourea (MNU). Carcino-
gen-induced repair DNA synthesis was partially inhibited by a polymerase «a-specific
inhibitor, aphidicolin. The aphidicolin-resistant unscheduled DNA synthesis in permeable
cells was sensitive to 2', 3'-dideoxythymidine-5-triphosphate which preferentially inhibits
DNA polymerases 8 and 7. The present results indicated that both aphidicolin-sensitive
and -insensitive DNA polymerases, e.g. «-DNA polymerase and a non-«-DNA polymerase
(possibly DNA polymerase 2) were involved in repair DNA synthesis induced by these
carcinogens in human cells. The participation of «- and non-«-DNA polymerases in
repair DNA synthesis was suggested to differ depending on cell types and carcinogens
used for the induction of repair DNA synthesis.



