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Abstract Objective: To investigate if PUMA gene transfection could increase the sensitivity of breast cancer cells (MCF-7) on
Epirubicin-induced apoptosis. Methods: PUMA-pCDNA3, which contains full length PUMA cDNA or -pCDNA3, was transfected into the
human breast cancer cell line MCF-7 by using lipofectamine. G418 selection was used to select positive cells. MCF-7, MCF-7/PUMA, and
MCF-7/pCDNA3 cells were respectively treated with serial concentrations of Epirubicin (0.01 pmol/L to 100 pmol/L). MTT assay was
performed to determine the cell survival rate in each group. IC50 of Epirubicin was then calculated. TUNEL and FCM were employed to
investigate cell apoptosis. Western blot was performed to detect PUMA protein expression. Results: The Epirubicin IC50 values of MCF-7,
MCF-7/PUMA, and MCF-7/pCDNA3 cells were (13+1.4), (1.8+0.2), and (10.7£1.3) umol/L, respectively. The sensitivity of MCF-7/PUMA
cells had a 7.2-fold increase. The Epirubicin-induced apoptosis of MCF-7 cells behaved in a dose-dependent manner. The apoptosis of MCF-7/
PUMA cells was more prominent than that of MCF-7 and MCF-7/ pCDNA3 cells. At a low concentration (0.1 umol/L), Epirubicin could
only slightly induce MCF-7/ pCDNA3 cells [(1.154+0.26)%] and MCF-7 cells [(0. 9+0.24)%], as well as the apoptosis in MCF-7/PUMA cells
[(6.44+1.46)%]. At a high concentration, Epirubicin (1.0 pmol/L) could induce apoptosis in all groups. The apoptotic rate was significantly
higher in MCF-7/PUMA cells [(35.47+9.36)%] than in MCF-7/ pCDNA3 cells [(15.2+5.17)%] and in MCF-7 cells [(12.6£3.73)%], both
P<0. 01). Results obtained from FCM and TUNEL were the same. PUMA protein expression was significantly higher in MCF-7/PUMA cells
than in MCF-7 and MCF-7/pCDNA3 cells. Conclusion: PUMA gene transfection greatly enhances the sensitivity of MCF-7 cells during
Epirubicin-induced apoptosis.
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Figure 1  PUMA gene transfection in enhancing the sensitivity of MCF-7

cells on pirarubicin cytotoxicity

2.2 MCF-7/PUMA 4L & T~ ) FCM Al 25 51
Y928 AnnexinV-PIFRIC 5 T =404 A

HPFTAFN . I T3 (K 2) 7R : MCF-7 i iy

JHT-% 8 (5.50£1.03)% MEH T FRFE LA (1 pmol/L)

Ji MCF-7 40 M08 7238 (18.1+2.13)% , T K 2 &
(EPD/E G MCF=7/PUMA () 4 )8 7= 26 H (52.18 +
10.2)% , B & & T MCF-7 44 (P<0.01) # MCF-7/
PUMA 241 (P<0.05), £ HEMEH]T MCF-7/pCDNA3
S AR TR Ry (18.55+4.32)% , 5 MCF-7/26 32 1t
SN (18.1+2.13) %A LT B & M 25 5% (P>0.05) , 2
7~ PUMA B e 5 3 52 LR AR PR T4 FH o
2.3  MCF-7/PUMA Zii 181~ () TUNEL R 2%

0.1 pmol/L iy R ZE [t B AEHH 72h, MCF-7/PUMA
20 JL 1 08 T %y (6.44 £1.46)% , MCF=7 41 il F1
MCF-7/pCDNA3 4 1 ] 7% 4 (0.9£0.24) %1 (1.15+
0.26)%. 1 pmol/LAYRFLLEMEH 72 h)5 , £ 4140
Jio R X AT WL T4, MCF—7 F1 MCF-7/pCDNA3 24
M 8 T 2l (12.6 £3.73)% F1 (152 +5.17)%
MCF-7/PUMA 4R IR T- 30 (35.47£9. 36) %, 255
BIA G 2EE L (P<0.05) .
2.4 PUMA %% YL 1 3 2 tb B2 A A 2070 R 0 4 e
PUMA & [ 3R35 1yl A8

PUMA e B SR FZ R IFEFIRT A, A
W55 8T T PUMA SR I8 fL . MCF-7 40 5 47 70
HENTEPE PUMA 8 H3RA , 23R L L EEH S PUMA
B FIRIE N, MCF-7/PUMA 40 it 8% 26 2 v B A
J& , PUMA FR3E 5 BH {2, 5 T MCF-7/pCDNA3 4 fifg
KRR, PUMA I £ 5 MCF-7/£ %
HE R ARRI(E 3) .

MCF-7 MCF-7+EPI EPI+MCF-7/PUMA EPI+ MCF-7/pCDNA3
E E = =
(=) N UR 3.1 Sh UQJ?. 5.2 ok . URS8.I Sl UR 3.7
= ki = N = &y =
-
=g . =2 = SRS -
; * } o #. i} ;
2r 1 LrR2s = @I LR 14.5 = =T * LRSS
1 L A ] 1 ! off ol
0° 10 10 100 10 0° 10" 100 100 10 0° 10 100 100 10 0° 10" 10° 100 10
F2 ARG I A L R MCF-7/PUMA 4R T
Figure 2 Flow cytometry of pirarubicin-induced apoptosis in MCF-7/PUMA cells
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