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Abstract Objective: To zinvestigate the appropriate conditions for soft agar colony formation assay using tumor

and transformed cell lines, and evaluate the tumor suppression effect of oridonin ( ORI ) and the tumorigenicity of
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ethyl gallate ( EG ) respectively. Methods: 1 ) Experimental conditions: tumor cell lines ( Hela, K562 and HepG2 )
and transformed cell line ( Bhas 42 ) were mixed with soft agar on 6-well culturing plates at different density ( 500—
20 000 cells per well ) , and the colony formation rates were calculated. 2 ) HepG2 cells were mixed with ORI at
concentrations of 0.016, 0.08, 0.4, 2, 10, 50 pg* mL™"; Bhas 42 cells were pretreated with EG at concentrations of
0.3, 1,3 pg*mL™ and subsequently plated with soft agar while the transformation state was observed. The effects
of ORI and EG on colony formation rates were examined. 3 ) Effects of ORI and EG on cell cycles were analyzed
by flow cytometry. Results: Both tumor cells and transformed cells achieved optimized effects when the cells were
plated at the density of 1 000 cell per well. ORI as an antitumor drug significantly reduced the clone formation
rate ( P<0.01 ) and exhib ited inhibition effect on proliferation of HepG2 cells. EG was able to increase the clone
formation rate in a concentration—dependent pattern, but had no effect on the cell proliferation. Conclusion: In the soft agar
colony formation assay, clone formation rate is used to estimate the tumor suppression effect and the tumorigenicity
induced by drugs in a simple and sensitive manner. Our colony formation assay results are consistent with the
cell cycle analysis data. By combining both methods, drug—induced cell proliferation and tumor suppression/
tumorgenicity could be effectively predicted.

Keywords: soft agar colony formation assay; test conditions ; tumor cell lines; transformed cell lines ; tumorigenicity

tumor suppression effect; oridonin; ethyl gallate
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AR A U S 20 T R A U R LT A DG

BT A IR ER (Hela, K562 1 HepG2 )
FEEAL AN 25 ( Bhas 42 ) #5716 FLARE &85 38754
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1.1 #hE
111 R F SR 5L ddH,0 {1 MilliQ-A10 4l

JKHLAPE ARl K , 121 °C L 15 min &5 EKE, 4 Cuk
FEORAT s SREME BB 16 ( phorbol myristate acetate,
PMA, Sigma 2\ #] ) 5 & &% H Z X} I Coridonin,
ORI, H £ i 25 i K E BFE B )3 T TR £Ti ( ethyl
gallate, EG, Sigma 22 F] ) ; RPMI 1640 537 ( Hyclone
3] ) s MEM 8 5% 3 ( Gibeo 24 ) ) s DMEM/F12 £ 5
FE (Gibeo 24 F] ) 3 JAFIMLIE (FBS, Ausvin A F) ) 5 1%
HHRRIBEOW (Rt EYHAR R A BRA A );
0.25% g8 1 ~EDTA JHALH ( Gibeo 23 7] ); Bl ik
(Life 2~ 7] ) ; PBS ( Hyclone 2y F] ) ; PI/RNase Staining
Buffer ( BD 2AH] ).
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J% , 2% RPMI 1640 ( 10% FBS ) £ 75, 3T 37 °C . 5%
CO, 5 F Y Wi k5 5%, Bhas 42 40/ % ( BALB/c 3T3
Yl 2R 28 v—Has—ras 3 R 75 Y 5 # 8, AL AR B 10
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Fig. 1 Representative images of Bhas 42 cells( 10 x 10 )
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Je e i, Rl As e, R i =X 40 M A ( BD FACS
Calibur™ Flow Cytometer ) #E4T KM . 4347 FH AR 4
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JEAT K, AL RN OR AR (BEFLRT 5 000 4> ) 1, Al
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BUE BAFLEIDHIVE IR, 6 FLAH S SR i B P 4%
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Tab.1 Comparison of cell seeding densities and

clone formation rates in tumor cell lines

I FR L (seeding density )/ X FERERR | AT RS
(cell A fL (averaged clone ( clone formation
line ) (cell - well™) count )/ * cm™ rate ) /%

Hela 500 26 12.6

1000 36 8.6

2000 84 10.1

5000 125 6.0

10 000 169 4.1

20 000 299 3.6

K562 500 18 8.4
1000 28 6.7

2000 34 4.0

5 000 38 1.8

10 000 64 1.5

20 000 117 1.4

HepG2 500 21 10.1
1000 48 115

2000 73 8.8

5000 111 53

10 000 163 3.9

20 000 245 2.9

Bhas 42 AIffE7E Balb/e 3T3 ZUAEIERE F AT
/N BT Y 1R 968 99 B v—Ha—vas 5 RS 22 (1 —Fh oy
FEARANIL AR 0, PMA B A i 4 550 FH/E Bhas 42 41
L A 2360 4 PR Sk B SCRR AR T PMA. T 3 it
WS AR W C RAESURIETE T R PMA
Ak SR A0 Y T R LR AR AN B R 2R R IR
F PMA (50 ng - ml™") ZbBR4] . $2/R 1) Bhas 42 4
AWPIELYIRRA TR AR, 3T LA PMA AR BT
MR LAY o 7 20 i 2 i 8 B Ol BE£L 1 000~2 000
AN, I 2H 5 R A v B S b W X
F2 UMM ZR(Bhas 42 ) fifaEMEZES
ERERBELR (n=2)
Tab.2 Comparison of cell seeding densities and clone

formation rates in transformed bhas 42 cell line

fbFR PR (A - L7 TR FEREAUE
PSS seeding density (‘averaged clone ( clone formation
( treatment ) (cell * well ™) count )/ em™ rate ) /%
— 500 1 0.6
1 000 2 0.4
2 000 3 0.3
5000 4 0.2
10 000 9 0.2
20 000 13 0.2
PMA 500 2 1.0
S0 ng - mL." 1000 7 1.6
2 000 8 1.0
5000 10 0.5
10 000 28 0.7
20 000 41 0.5

2.2 FRBENR IR ST 2 AR M A PPN

3 proR, 525 [ X d, LL0.1%DMSO
R R HepG2 41 il B 5 9 T AR 5 5 BB 4 G 2%
255, 1%DMSO A3 vw BT )R (0 5 %0 IRAH [ 4%
KL GE T W R 22 5 (P>0.05 ). ORIfE
kA0 98 24 WA AR MR R AT B B T e
(P<0.01 ) H I 245Uk A S 3

R BIE 5 B EIOR B 1) Dk /L 2 A5 5 A i b 5 e
A, PE—H%F ORI & 75 %F HepG2 4 JItd i) 411 it J&1 9
PEAT 0T 255 & BURE S ORI Kb Bk B A 70, 5
BATE G101 20 B FL R T2 B4 0, S J9 40 3R A
0 (P<0.01), BIFEFE—E 17 G1 BT, $27% ORI
TR A 5 A2 40 o S A ) 4 B
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Fig.2 Representative image of soft agar colony formation assay

*3 ZHEFREX HepG2 HMTEERKMIER (n=2)

Tab.3 Effects of oridonin to the clony formation of HepG2 cells

500 pm

500 pm

500 pm

no clony formation )

100 pm

Hela2 14 d

K562 144"

500 um

Bhas42 14 d72 [ (clony formation)

3

100 pm

JPA

R4 ZEREHEI HepG2 HEHEM ( n=3)
Tab. 4 Effects of oridonin to the cell cycle of HepG2 cells

JhFR A P SRR (averaged SRR AbFR A Gl S
( treatment ) clone count )/ + em™  ( clone formation rate ) /% (treatment ) (phase G1)/% (phase S)/%
ddH,0 85 82 ddH,0 70.99 + 1.07 27.20 + 1.96
0.1%DMSO 74 71
0.1% DMSO 72.82 +3.18 26.37 +2.82
1% DMSO 109 104
OR10.016 pg - ml.” m 4" ORI 0.016 pg- mL™ 72.85+2.10 24.21+1.94
ORI 0.08 pg- mL™ 34 33" ORI 0.08 pg- mL™ 86.94 + 0.04 13.06 +0.04"
. -1 = ok
ORI04 pg- mL 32 31 ORI 0.4 pg-mL" 86.78 = 2.19 13.22 +2.19
ORI 2 pg* mL™" 12 1" 0 . . . .
ORI 10 pg- mL" 0 o RI2 pg- mL 83.68 +2.27 16.32+2.28
ORI 50 pg - mL” 4 4 ORI 10 pg - mL™ 90.04 +2.34 9.30+2.77"

5 0.1%DMSO Ft#5 ( compared with 0.1% DMSO ), “P<0.01

LR

Chinese

5 0.1%DMSO H#5 ( compared with 0.1% DMSO ), "P<0.01
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5525 0 BRAH 5 B TP R (4.6% ) S i Bt ot
WA e BT R (5.9% ) L3, PMA FH X IR 41
W S50 B 1Y s BT B (16.1% ) BA b 2 1k 3
Jn(P<0.01), EGEHEH (3 wg-ml™", 52 B IE L
FON16.0% ) 5 7T B8 2 LY & A7 7 e e
(P<0.01), HFERETE B A8 A 3G I S Wk FE AR DG 34, 42
7~ EG AR HE T Bhas 42 48 4% 1k, 41 i pl e 14 1
hn. FESE— DA R I A a5 R (R 6) rhoul g
EG X} Bhas 42 400 G1 A0 S #A40 0 & 70 %Ik
FEAE R (P>0.05 ), H /R 259 Al i R i 2
JHeL T R She 448 5 200 IR 12 o
%5 BATHZERT Bhasd2 M EREMER (n=2)
Tab.5 Effects of ethyl gallate to the

clony formation of Bhas42 cells

pise Pl R FEREEL (averaged FERETE %
(treatment ) clone count )/ em™  (clone formation rate ) /%
ddH,0 5 4.6
0.1% DMSO 6 5.9
PMA 50 ng * mL”" 13 12.8
PMA 100 ng * mL™ 17 16.1"
EG0.3 pg-mL™" 6 5.9
EG1 pg:mL™ 10 9.9
EG3 pg-mL™ 17 16.0”

5 0.1%DMSO 4 H.#5 ( compared with 0.1% DMSO0 ), “P<0.01
®6 EATERZET Bhasd2 A EHIHIZNE ( n=3 )
Tab. 6 Effects of ethyl gallate to the cell cycle of Bhas42 cells

JbFR A Gl S
( treatment ) (phase G1)/% (phase S) /%
0.1% DMSO 80.56 + 3.40 19.44 +3.40
EG 0.1 pg-mL” 76.62 £ 2.48 23.38+2.48
EG1 pg-mL” 81.83 £ 5.78 18.17 +5.78
3 itig

AT 45 4 7R ORI X 9 41 M9 B I8 >R A5 BH
AW, SCHERR S ORTHA HU I 208 ), ORI
BT I8 43— HIL I AT R 5 v T 3 1 e A8 1T 5
S R T A O, T S Tl ) 35 4 52 20 40 i B 1) 5
Wi, ORT A ELARE RIRLAH T g 57 2 e 400 i
PR, SENA 20 ) B S A G

EG J&—Fh i b AL F & s nsnl. & s dF
2 \ 142 H BALB/e 3T3 4l A 245 53 30F B & T

B &1 LR E (EGCG) X PMA (42 48 1E H A M
HEH o SCHERHGE B & RN ( propyl gallate, PG )
A RE LA SUEYE. 1 EG 5 PG 25 AR, 1A 20 Aiy
A 3 Bhas 42 24 i % Ak i 06 i 38 R vk ke B1
Has (X BALMI H, EG 7] LR Bhas 42 4 %
AT A W25 HE EG T RE A st L B
PEEUENE Y WAL IS 19 Bhas 42 4 EFTIRSMK
TG ST TE i S2 5, 360 4IE EG X Bhas 42 WU 1 Y 5
M, 25 R B EG 55105 19 Bhas 42 41 it sl e P i 2
W0, A M A B MR AL AR UE T EG AT REEA R 5
TR BEPE S XU o

ARG va R 15 S 96 R FH 8 440 i 2R sl 2 2
JfL 2R 38 3 O % 440 L SR BB v ) At R AR V5 T A fe
73, WA g & A S AT S AR o9 18 g P v e
3T AN | 22 J5 P X RS PSS R A fat
i A BRI SN SE 0 . AR SR ] HepG2 2
JLF11 Bhas 42 4 j 53 551 %t 25 9 400968 1 DA S i oeg Pk sk
TPPFOY IZ R B 2 0, JF AT R R AR X
7, R RE T DR GF SR N BB MR e 45 2R
S s 240 2R R Ak 20 R RS R T IR T
(A, R A 2R 1) 5 B T B B T il 4 A R A5
i e, Rl AR AR EZE 100 18D L 1 41 A
F, HIF AR 25l B i an A 82 e K. 1
FEAL AN M R Ak e 0 WO A A0 e A AR B T
I RRARR , DRI R0 P s £ 200 B A Qe skl e 10 4%
PLIN o AR Jo s g 2 A B IR W 2 5] e
kb & A= LIt e dE e Ak e IR R 2 )5, A fgdks:
FFHSNE O REIE RS . Hak, eI s RS
BRI KRR A B () A PR A G, e R T A,
WAL T AT — Ak . 25250 == PGl 1 A2 AH
R S A A BT X 25 W AR RO A BEVE A
TEXT 2590 1) JSIE P RN A T Wi, 107 5 oAt i
N AN Rt St e S

IR 1) 2 A e 5 240 S ST o 4 2B R G
20 R A P 200 3 o) R A 7 B o, M
FeAmit EIH R PR, BN pS3/p21 Fl p16™**/pRB
HEPN S A T AL G ) B SC B0 RE 2R OR R Bh
HLS 58 A AE 2~3 4, 9t 9% 1 o ANHIF ST B ORI
Bhas 42 FE AL A0 BT 2590 iR PEEA TP, 1R 2
A5 Bhas 42 405 LA HLEE & PR 254 2K
BIAL A YE A BoE M B B SRR L K
TR T BT 1 S 65 40 ) 300 A L e g 4 S
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