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Prescreening of Antitumor Agents from Microbial Sources
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Abstract

In order to develop new antitumor agents from fermentation broths, we used cccDNA breakage assay and sulfo-
rhodamine B assay for prescreening. As a result, it was shown that positive sample reach 3.3% when using cccDNA
breakage assay. In sulforhodamine B assay, we obtained 4 active fraction against A549 (a cell line of human lung
carcinoma) and SK-OV-3 (a cell line of human adenocarcinoma). These results suggest that these assay would be

a promising method for antitumor prescreening from microbial sources.
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(1) Mo BiY¥ LU Plasmid DNA &%
E.coli HB101¢ LBE} A9 A] wj}3H5, pBR 3228 Bir-
nboim% ¢ alkaline SDSH-& AM&3le &3 gGrH?,

(2) 7148

pBR322¢} WEAL 1 12 3087 uh3A7 Hh8o S
Meyers5¢] WHo2 A7|9%E3HH(5). Gel Tris-bo-
rate bufferol agarose® 0.7% 57 & R& AHE3H o,
parafilm #]%}4] bromophenol biue &3} ¥H3o8g 1:5
HEZ 40} 5228 sample wellol loadingA1Z{Tth. 20 mA,
100VellM 3zt A71GF 8L o] gel& ethidium bro-
mide®9 (0.4pg/ml) e BT 30% A= HUHF tran-
silluminatorg AME3}4] cccDNAY breakaged=E #3
3.

(3) SRB assay

SK-OV-3& 2417t Wi AT 24 well plate®] ¥iAE &
% aspirationdte] AAEE, aANE 24 well9 plateo]
2 m¥ o] drug incubation timed] W& A1} S35
A8l 247} 24, 48, 72417 W FHAE FEAA G vlo] u]
%S AAste Al-elA Tz (time zero) plate?] BixE A
A% F,10% TCAE 7 welldl 1-2 mé 718t 1A7Hg
Qt 4T A WA tap waterZ 53] A 5 7%
|4 AxAZ B, 1% acetic acide] ¢ 0.4% SRBE
Bg 7t wellvbt} 1 w0} 584 mixingA 7 oS, mi-
croplate reader (Dynatech, MR 700)Z 520 nm®|A2]
ODE ZA3tHth. OD#o] 1.8 ©]4 Ag-ol= oA &
Aate 1 olste] gho) HEE F AL,
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(T wjgo) EdF 2adAS 713 well?) ODF
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(4) AIBEE M=
Human lung carcinoma$! A549, human ovary adeno-
carcinoma?l SK-OV-3& A3}tk

(5) M=ot 3 Al

DMEM A (Gibco)®] 10% fetal bovine serum (Gi-
beo)E 7Vt AthuiFatgtt. dishe 37C, 5% CO.
incubatorol 4] F4A17|2 3—-44 7HH 02 Aulgsoh
agarose (IBI), ethidium bromide (Sigma), ethanol (Me-
rck), lysozyme (Sigma), SRB (Sulforhodamine B Si-
gma) 2 7E} Al AREE T3 AL

2 o

60°7he] ulYE LA tj3te] pBR322Y brea-
kage AEE AE34 Fig 101 vehd vie} o] A7)
53N FZTFE cec formT LC 2 OC formo] A%
3t lane 14671219 WA EutN S H7Hg 29 lane
4 (B-380)% 14 (AFA-4)90A ccc formo] Hdslo] &
°o]& Hel9| band7t FHE AL ¢ F ANk

SRB assay9] dose-response 3-A19)A, partial net gro-
wth inhibition2] ¥ E tumor celld] F2o] Uojd
& & 4 itk tumor zero valuel A& tumor cell 4o}
o net growth® HA| % Aeje]n partial net cell
killing®] HHAME FEHOZ tumor? volumeo] 7
e Aelolth Bl total cell killinge] Yojvtorat tu-
mor cellol A7} gl Ao Aag + Utk e &
HYE o] 23 SRB assayATE Table 190 Jebd upg}
Zo] graddl s 10, 200 A3 T AFA-3, AFA-4,
AFA-6, AFA-7, AFA-11%9] 2 A4 SK-OV-34) E4&
Yehli3lon], B-380, AFA-3, AFA-4, AFA-6, AFA-7,
AFA-11 59 ZEHL A-549¢) Hud £ B4 Y
PRIt o]EF 53] AFA-4, AFA-6E T T7Y gAXE
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Fig. 1. Agarose gel electrophoresis patterns of cccDNA after treatment with various fermentation broths.

Lane 32 and 48 ' cccDNA of pBR322 as control, Lane 31 and 47 ! EcoR1 digest of pBR322.

Lane 4 . fermentation broth of B-380, Lane 14 : fermentation broth of AFA-4.

Abbreviations : OC ; single-strand broken, relaxed form.

LC ; double-strand broken, linear form, CCC ; intact covalently closed circular DNA.

Table 1. Comparison of antitumor activity of various fermentation broths against A549 and SK-OV-3 by SRB assay

o Value o Value
Sample Dilution A549 KOV 3 Sample Dilution A540 SK.OV-3
B-26 1/10 59.07 54.95 B-227 1/10 5.32 -6.68
1/20 79.29 71.91 1/20 16.80 10.83
B-260 1710 79.61 97.87 B-291 1/10 46.87 70.10
1/20 92.98 103.09 1/20 52.38 90.64
B-301 1/10 -81.41 13.47 B-306 1/10 40.22 96.84
1/20 13.80 76.99 1/20 68.26 96.44
B-326 1/10 -0.29 -2.69 B-332 1/10 69.37 108.03
1/20 13.77 2.56 1/20 91.35 104.94
B-355 1/10 20.16 11.40 B-364 1/10 -1.05 -2.89
1/20 32,71 31.37 1/20 14.08 11.48
B-374 1/10 39.22 36.87 B-378 1/10 33.60 70.07
1720 70.60 74.89 1/20 54.28 99.72
B-380 1/10 -99.74 -53.40 B-2270 1/10 18.40 5.95
1/20 -81.92 41.24 1/20 25.83 16.45
B-2910 1/10 51.47 88.46 B-3010 1/10 62.98 90.47
1/20 58.12 101.95 1/20 66.66 102.22
B-3060 1/10 77.75 99.19 B-3260 1/10 16.47 17.19
1/20 87.57 98.45 1/20 37.25 35.10
B-3320 1/10 90.80 107.05 B-3550 1/10 44.64 47.51
1/20 97.74 106.13 1/20 62.23 73.39
B-3640 1/10 21.28 13.89 B-3740 1/10 66.21 81.39
1/20 36.20 34.70 1/20 79.73 91.79
B-3780 1/10 72.59 96.59 B-3800 1/10 81.78 94.29
1/20 96.53 105.04 1/20 82.74 98.00
AFA-3 1/10 -68.64 -72.01 AFA-4 1/10 -77.21 -03.28
1/20 -44.26 -14.85 1/20 -55.52 -85.17
AFA-5 1/10 3.21 -53.27 AFA-6 1/10 -51.99 -91.95
1/20 9.83 2.23 1/20 -47.45 -46.89
AFAQ7 1/10 -48.54 -86.24 AFA-11 1/10 -44.26 -69.09
1/20 -47.62 -26.02 1/20 -37.36 -14,72

See Reference 17 or Materials and Methods for details.
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pensive, @senstive Gcapacious, ©special technique®]
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40 AL FES FEE MDA §1 E AP
. &%, cccDNACI e HadZolM Ewli HB1019)
PBR322¢] superhelicity?] single breakE Uo7l Z2
& Zohlie WYHo2 A, DNAY 23 WdE A79%
Hog Foplie Aol & W7195NA supercoiled
DNATE7} 2aA ] ofH EAo] o3 relaxed circle
£ linear DNAZEIZ ¥3tEE bandE 47] YF22
wdste Folt} (19). Fig. 1914 o]u] cccDNAZ} Hers]
o 5ol Heh9| band’} BAHE A& Boted o
AP ATl ofs) Adte #AAEAe) 90 2 bandst
Adtd Aol AZrEt). nucleased] 2HE7HsA £ A
A& PO exo X endonucleased 7% 65T A
15294 AgsH e oz 4dalAd dz, oY%
BhEo] FEdtty s OC formoly} LC form o
o AdFoz 2837 gio] o1E band7} o Wol ¥
MA Aoz AZEr o] S o183t 609FY AR
€ M 23 positiveit-$-& YEMd #5E oF 3.3%0)
Aok Fig1olxel Zzte) A&7} nucleased] ©}3 G
Ao} F5E AESI] gt A4 AFES 65CA
1587 A2jg A} 98ColA 587 448 Az
Folr Z47t AWE A e wARYA nuclease]
g4o] #&=9ti(data not shown). cccDNA breakage
& Mong5(19)9) BiolA 4233l nlel o] bleomy-
cin, tallysomycin, neocarzinostatinZl 52} 3t E3oj
g 7P A% Ao, BoldtA band7t BAHHE AEEL
A2 WNFREDYD 7he4ol w0 Azt

gHH, SRBE aminokanthene dye°l™, 2709} 3149 SO
3717F SlojA] ekabg el 2ol X A9 positive chargeo]
2@} Trichloroacetic acidZ¥ TAAIZ Al A
AGH e B9 ojr|i7]o| 22 SRB assayT protein
stain®2 d¥] 2:0]% bromophenol blue, naphthol yel-

low S ¥ coomassie blue £3} Z2|3}83 AZo] FAks}
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TH20). SRB assay= Al EF o] v dtn], A T3 ©g
Aol $319 microplateE AMgdted HaM 9 B
FAE E5oAM drug-induced cytotoxicityE A48k A
g3 2384 9tk SRB assay2l dase-response 3A10]
A, partial net growth inhibition®] ®¢IME tumor
celle] F4o] dold& &< Utk time zero9A:= tumor
cell Ao} 21913 net growth® A &% Fejol, par-
tial net cell killing®] MM E FEHC 2 tumor cell?)
A28 Yele deolth mEthA total cell killinge] Yol
Yoigt tumor celld]l 37} Qe Aog #dd4s girh
Ztzte) ra g o] &3 SRB assay A#E Table 19
ERf ATt o] Aol &4 Aol HEAL 10. 204 3
A§ Fo % AFA-3, AFA-4, AFA-6, AFA-7, AFA-11%9|
HEHL SK-0V-3 FHE E4& vehision, B-380,
AFA-3, AFA-4, AFA-6, AFA-7, AFA-11598 ZEN2 A
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24¢ Jeniidd.

olo) ¢o.29] AToME WA cccDNAYLE positive
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