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PUMA gene transfection increases sensitivity of pancreatic cancer cell line
AsPC-1 to 5-FU-induced apoptosis

ZHANG Ke-jun, LI De-chun”, ZHU Dong-ming ( Department of General Surgery,the First Hospital Affiliated to Suzhou
University, Suzhou 215006, Jiangsu Province, China )

[ Abstract ] Objective: To investigate whether PUMA gene transfection can increase sensitivity of pancreatic cancer
cells ( PC) to 5-FU-induced apoptosis. Methods: PUMA-pCEP4 containing full length PUMA ¢DNA or pCEP4 was trans-
fected into human pancreatic cancer cell line AsPC-1 by lipofectamine transfection, G418 selection was used to select posi-
tive cells. AsPC-1, AsPC-1/PUMA and AsPC-1/pCEP4 cells were separately treated with serial concentrations of 5-FU
(0.01-100 pwmol/L ). MTT assay was used to determine the cell survival rate in each group and ICs, of 5-FU was calculat-
ed. TUNEL,FCM and DNA ladder observation were employed to study cell apoptosis. Western blotting was performed to
detect the expression of PUMA protein. Results: The 5-FU ICy, values of AsPC-1, AsPC-1/PUMA and AsPC-1/pCEP4
cells were (12 1.9 )pumol/L,( 1.6 £0.4 )umol/L and ( 10.4 +1.6 ) wmol/L, respectively, with the sensitivity of As-
PC-1/PUMA cells increased by 7.5 folds. 5-FU induced cell apoptosis of AsPC-1 cells in a dose-dependent manner, with
the apoptosis of AsPC-1/PUMA cells more prominent than those of AsPC-1 and AsPC-1/pCEP4 cells. Low concentration
of 5-FU (0.1 wmol/L ) induced few apoptosis of AsPC-1/pCEP4 cells([ 1.14 £0.28 % ) and AsPC-1 cells ([ 0.9 =
0.23 1% ), and induced apoptosis in AsPC-1/PUMA cells([ 6.47 +1.42 1% ). High concentration of 5-FU (1.0
pwmol/L ) induced apoptosis in all groups, with that in AsPC-1/PUMA cells( [ 34.54 +9.36 |% ) significantly higher than
those in AsPC-1/pCEP4 cells([ 15.8 £5.15 % ) and AsPC-1 cells ([ 12.8 +3.74 1%, both P <0.01 ) . FCM and
electrophoresis showed the same results. Expression of PUMA protein in AsPC-1/PUMA cells was significantly higher than
those in AsPC-1 and AsPC-1pCEP4 cells. Conclusion: PUMA gene transfection greatly enhances the sensitivity of AsPC-1
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cells to 5-FU-induced apoptosis.

[ Key words ] p53 up-regulated modulator of apoptosis ( PUMA ); pancreatic neoplasms; 5-FU; apoptosis
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Gibcol ; Western blotting \ TUNEL .MTT . Fll s\ R B
dh PR alifb 0 & H_F I AESE S Fl s DNA Ladder
EiLi B n e AN S | - B /A= I ] 7 i Y 4]
H Amersham A F]; & [ i o0 F bR A o EE
e R A AT T AR R A Bk AsPC-1
W Rk E VAR M T, B 10% JR 4R 10T 1Y) 1640
IR 5%, B % 4k 37 °C1E IR L 1 RN IR A
5% CO, XL K A Bt S 56 H
1.2 ‘mjeski

FEXT AT AsPC-1 4 I 2 x 10° /LI %%
BT 2 ml SRR D AT 6 fLik, 37 °C 5%
CO, Hi AP, EMIB K 22 60% ~70% il
Ho MM MTCHE R R eh e fL A 2
wl B A9 5L B B PUMA-pCEP4 B 25 2§ {A 5t ki
pCEP4 11 8 wl I§ i fk, X J5 & T CO, 46
37 CH5F7 6 ho FRAGHE IR UM A & 20% FBS
) DMEM B350 5535 72 h, SRIG# ] G418 1535
USRS B G418 3 mg/ml A TITE,3 ~5 d #W

[ Chin J Cancer Biother, 2008, 15(2): 139-143 ]

1 YK,2 JJa M Fa s 235 0 40 it v e vh ke 1 24
YN oo B 4k 22 8% 5% . OFF PUMA-pCEP4 Il pCEP4 %
YLE 40 43 90 Ay 4 h AsPC-1/PUMA il AsPC-1/
pCEP4

1.3 MTT &4 n PUMA/AsPC-1 %+ 5-FU 4 g1+
# B R

AsPC-1,AsPC-1/PUMA FI AsPC-1/pCEP4 4 Jif
Iy MR AE 96 FLEFFEMR( 1 x 10* /4L ), I H &L
oty 2 AN HeJE 5-FU (0.01.0.1.0.5.1,5.10.20.50,
100 pmol/L) By }EFEW 100 wl. 48 h J5, BALINA
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72 h, BRIE R B UL BN A FITC A1 PL G (5, [
SNSRI o SEHG LA 5-FU SO0 B2 . 28521
VKT < 98 T 20 X BT A FH T A0 M 2 B Rk
PLAHTYLE , TR BE4H B 0 AS GE ; 20 B A 43t 3 %) 4
JHLE) DNA T g PL A G 7= Az 21 8,5, 1 240 it A A
FESE U A NN 2 2o a5 e = A . TR, ZE 4
JOT- R PL A S E A DO NES. IE
BTG AN AR, 7 AR 37 A S s
b ZE R B R TGN, A FITC PL™ ) 47 B 4BR
SARTETEAN L, RO SE A M, S ( FITC/PL); 47 T
SR AT AN, BE( FITC/PL™ ).

1.5 ZRNGHE I & sl By g 4n e s B 8

# AsPC-1.AsPC-1/PUMA FI AsPC-1/pCEP4 4
Midi 1 x 107 /FL3EF T 24 FLIG ML IR, 56 2
KATHIAIA L wmol/L ) 5-FU 100 wl, # B33 d,
SR i FR U B A5 S 40 L DNA . BGH 43 il 46 745 2]
(LI A1 DNA , B a8 1 rL vk o3 A, AR, 2R
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Fig.1 PUMA enhances the sensitivity of AsPC-1 cells to 5-FU

2.2 AsPC-1/PUMA %m o8 = # FCM #inl 25 %

NI Z Annexin V-PIL bric )5 T =S4 A
DT AE S . AP TR A& 2 FiR : AsPC-1 4l
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Fig. 2 5-FU induced apoptosis of AsPC-1/PUMA cells as determined by FCM
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Fig. 3 5-FU induced apoptosis of AsPC-1/PUMA
cells by DNA ladder observation

M: Marker; A: AsPC-1; B: AsPC-1/pCEP4; C: AsPC-1 +5-FU;

D: AsPC-1/pCEP4 +5-FU; E: AsPC-1/PUMA +5-FU
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Fig. 4 Expression of PUMA protein in AsPC-1/PUMA
cells induced by 5-FU
1: AsPC-1; 2: AsPC-1/PUMA +5-FU;

3: AsPC-1/pCEP4 +5-FU; 4: AsPC-1 +5-FU
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