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[ Abstract]) Objective  To investigate the effects of kriippel-like factor 5 (KLF5) overexpression on

gemcitabine (GEME)-induced lung adenocarcinoma cell apoptosis and its molecular mechanisms. Methods  Lung
adenocarcinoma cell line H441 were transfected with KLF5 plasmid or control plasmid. 68 h later, cells were
treated with 100 nmol/LL GEME for 4 h, then cell number counting and flow cytometry were applied to detect cell
proliferation and apoptosis; Western blot were used to analyse the expression level of KLF5, RT-PCR were used to
analyse the KLF5 gene, apoptosis-related genes CD95 and BAX; Immunofluorescence staining was performed to
detect the expression level of apoptosis-related protein Caspase 3. Results The overexpressions of KLLF5 protein
were detected in cultured- lung adenocarcinoma cell line H441 cells when KLF5 plasmids were transfected 68 h.
Further flow cytometry, overexpression of KLF5 in H441 cell line affected the biological process of apoptosis
significantly. No significant changes of apoptosis and expression level of CD95 and BAX in H441 cells were
observed by KLF5 overexpression without GEME treatment (P>>0. 05). Under GEME induction, the proportion of
apoptotic cells and expression level of CD95 and BAX were increased significantly in H441 cells by KLF5
overexpression, compared with that of control (P<C0.05); The overexpression of KLF5 restrained the proliferation
of H441 cells; Immunofluorescence staining of Caspase 3 was also enhanced after KLF5 overexpression. Conclusion

Under GEME induction, the overexpression of KLF5 promoted the apoptosis of lung adenocarcinoma cell line
H441 in witro, possibly through the inhibition of cell proliferation and repair/activation of apoptosis pathway
proteins, such as Caspase 3, CD95 and BAX.
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1.1 ##

W FL B W dn M G OBE 8% 3% 8 46 ( Thermo
Scientific, JE[E) ; B M R R 4 (Bio-Rad, L) 5 ¥ii
AL (BD, D 5 & 10 % i 4 1L 3 (Gibico, 3
E) Y 1640 40 i 1% 7% & (HyClone, 3 [ED) ; Lipo 2000
H: yu 3 5] (Life Technologies, 38 [# ) ;0. 25% Ji fiff
(Gibico. S ) ; 4 g 7+ £ A (Millipore ., 3¢ [5) 5 £ i
B RNA # H i # TRIzol
Technologies, 3 [E ); RNA ¥ # 3 ik # &
(Fermentas, 3% [#); RNA & &, 2l & & 0 12
NANODROP 2000c ( Thermo Scientific, & [ );
PCR % ¥ Mix ( Promega, 3 [{); %¢ J¢ & i 5%
(Olympus, HA) ; Annexin V-FITC 4 g #§ 7= 6
i F) & (Millipore, 3 [E ) ; 4, 6-8¢ JJk-2-48 FE w5] W
(DAPI, Vector laboratories, 3 ) ; 3t A Caspase
3 HiiAk (Cell Signaling, 3 E) ; Hit fe o 35 98 56 — it
Alex 594 (Invitrogen, 3 [E); # i {b 2% &K G IR Y
ECL(Millipore, 3¢ E) ; JK Bt N KLF5 $ip#k (3£
FoE R4 L BEBE Jeffrey A, Whitsett ZLH2I5 %)
%3t A GAPDH #i{& (Santa Cruz,%£H) .
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L2.1 ey B8 Bhfam S 100hE
M Y 1640 K5 323,37 °C .5246CO, %4 FHE10 em

Reagent ( Life

REFRI b o HA41 40 (& [ o 2 A6 42 L 35BS B
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1.2.2 GEME F# % & 5T BE GBI 40 o 0
{5 538 i, MO B 5 52 ) 40 i AR PR 2 Y ) AR
W90 52 56 25 5L, AR BF 58 ] 100 nmol/L. GEME!™
(PBS ¥ i) A FRANAL 4 h

1.2.3 mpanma @R bnisic 25 AR .
FEfu] T 90 5% 4% Je iy H441 40 s, GEME 40 . 2 g
GEME T-iny H441 Zi ., CON 2H . H441 4 jg
EL e os B K BBk ; KLES OF 20 . Ha41 4i ffg b
§ege KLF5 3K Fk; CON+GEME 4. H441 4
0 v A e 2% 2 Ak ) BEUORL JE Fl GEME T i ; KLEFS
OE+GEME 4 : H441 4 il h % Y KLF5 3k ki
JaHl GEME i,

KLF5 OE 41 2 CON 41. GEME F i fi.6 fL
s g M B FL M A 2 X 10° A4 90 481 H441 4
JRLEAT K5 3%, W BE SR 24 70 06 1), 44 36 B 45 A Lipo
2000 Yt KLF5 ik Fiki (KLF5 OE 49) f145 354k
A BEFORL (CON 41D, 2 pg/FLBRL. B 32 72 h 5 . &
M GEME T #i §if KLF5 % [ 9 3 ik (Western
blot) . H441 2 g 94 1= 7K 7 1Y 28 4k (ot =X 40 M A o
KLF5 R T-AH K3 CD95M BAXY iy 3¢ 1k 48
f£.(RT-PCR)

GEME 4.6 fLAz 8% = /9 H441 20 Jfd i BE 2 0y
80 % B}, ] 100 nmol/L. GEME T i 4 h, & )5 #:17
RT-PCR SZ50 A 98 140 56 3L [ CD95 Fl BAX 1
FILTAL,

CON+ GEME 4 ), KLF5 OE+ GEME 4 . 6
L KE 77 19 H441 40 j hohn A KLFS 3R 3K T kL
(KLF5 OE + GEME #) 5 25 #% 1& X He Jit ki
(CON+GEME #41),2 pg/fL. 5% % 68 h J5. H
100 nmol/L GEME T i 4 h. )5 ¥ H441 40 i
PR T 7K P B A2 A Gt 2020 B AR L H441 48 Jfg 3% 5 7K
SR AR (AT B0 A T H Caspase 37 1l %
RS AL (gD ) CKLFS K P T2 A 63 K CDI5
BAX 38157246 (RT-PCR) .
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1.3.1 Western blot %M i 4 4 2 5 H441 W o
¥ KLFS Rawkix ALIWBWEMEN T HIA
KLF5 &%, B KLF5 OE 41 f1 CON 4
Y. B8 5 6 FLAR P B BE R AR IR AL A 200 pL
Loading Buffer Yt GEME 1 i §if 69 40 e & (3 71



%14

AU A . KLFS ) 35 V4 A 75 1555 0 i U 0 200 R0 080 o 000 £k R A P B L AL R 37
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PLREFL 20 pL SR b R IR AT 3R DO 0 Tk i vt
JiEHL Uk (SDS-PAGE) . 35 mA, 1.5 h, ¥ F&H
225 (15 V, 30 min) £ IR L4k i (NC) |, NC
FRAE 2 5 0 I RE W5 # 1 k A Wi TBST b % i £ 14
2 h; i —Ht (KLF5 ik 1 5 000, GAPDH 4 {&
1:800004 CHEE &K, TBST ¥ 3 K. & X
20 min; I ZHIEEMF T 2 h, TBST ¥ 3 K. &k
20 min; MG & 19 ECL & G I, 28 88 e L&
U4 . R Quantity One #7F 50 B 3K AR
1.3.2 AXmiA#kn KLF5 & & i s GEME 12
mp A e Feh AR KLE5 OE 41.CON 4],
CON+GEME 4 )¢ KLF5 OE+GEME 4141 jid . 52
T 6 L AR 55 77 0L 55 AL 20 B o 0 T 4 B BT O L
0. 25 %0 Wl 43 3 1 fL Ui 4 6 L AR 35 5% 1L GEME
T IR AT UG A E] 15 mL B0 4.1 000X g
B0 5 min 2 B UCE AN, TR N 2 mL #iA
PBS HE MMM, 1 000X g B> 5 min & F 54
AL, 0.5 mL/45 T ¥& Binding Buffer T £ 4 1L , &
HIMA 1. 25 pL Annexin V-FITC % i 8% 5 &
15 min; 1 000 X g B .L» 5 min, % b 1% I 4E 40 g,
0.5 mL/4 ¥ Binding Buffer #2401}, &4 0 A
10 L Propidium Todide 1257 GiES%) » 3 =X 40 M A K
TR T CIT A B AE X 402 F O T A 3 590 4 i 1 45
T BHIANES LREE 3 R.a=9, 4
AREEH D, Q2 DBy B U8 T 40 M, Q4 IX S8k
SR T A0 L R T T R A Y 4 L SRR A
M T B £,

1.3.3 mpit#ktkn KLFS & &k F GEME st
H441 s o3 s R -F 89 % IR RS &%
W] KLFS g3k al {2 JF H441 408 i 34 5 . GEME
A S R HA4L 40 555 . AR 525 3 R A AT
KLF5 78 GEME T i J5 % H4A41 20 i 5 5 ) 5% 0
Bl CON+GEME 41 % KLF5 OE+GEME 414 i .
it GEME T )5 6 fL AR 55 3% ML o &5 L 1) 40 i %5
. 0. 2500 R 43 B AL A 6 FL A EE R L
GEME il J5 iy 40 fe 2] 15 mL 2.0 74,1 000X g
B0 5 min & FIEBCERMML BN 2 mL #iY2 PBS
RN A T BSR4 R (B
HINEAEWELE 3 W.n=9),

1.3.4 S #tgéern KLFS & &k F GEME
s+ )8 % @ Caspase 3" Rk 09 Hvh ALK ET
Ot X2 L A A I 25 2R iiF — 25 4y i KLES £ GEME

T T 5 e 240 M0 T A LT . B CON+GEME 4]
K KLF5 OE+ GEME 41 41 g : 6 L AR &5 37 L v 4
LA — R B4R 1 em WEE JC R B3 R . P45 FL
A 2X 107 A2 i HE AT 85 3% W BE SR 2 70 06 I 42 I
1,201 (40 A Ak 31 7 32 b 30 20 B, 4R 6 FLAR K5 57
A GEME T i J5 /9 40 i 1€ J« B 40 i e J-, i
¥ PBS i 8 0 1 Uk — i, 4 Y0 R B850 H R =
& E 30 min, F ] W% PBS B % — B
(10 min) ,PBS 4 CZ IR A5 H (4l 3 5 1L,
TEHEE 3 W.n=9),

WU PBS 4 °C 3£ A7 (9 40 B € s im A

PBST 4b#f 15 min, 4 %0 37 Il 75 % R B 1AL EE 2 b, Jin
Caspase 3 —Hi (1 : 20004 CHF %45 2 d PBS
VEVRJE (3 WK, AR 10 min) , A B 40 (1 : 200)
I DAPICL = 1 000) % ikt Y M [/ 07 7 2 h, PBS it
FEPEEE (3 K, A YK 10 min), mounting medium F}
F. 2GR BT WAL I IR . 43 A AE 4 S Y 4168
6 B -4 ML 1Y) Caspase 3 e 4, 585 s Y 5
55 FIELEE AR IR A T 2E 0 72 B2 5 1 6, 2 AR 36 4t i
¥ ) DAPT L5,
1.3.5 RT-PCR ## KLF5 & % i F GEME xt
CD95 #» BAX (& ® % | T CDI™ Fi
BAX" & fe 2 ML i) 4R 08 T AR 9 CD95 il BAX
(1) &35 A8 Ak AT 4 S e 40 O TS OK i AR k. N
It B ATKE I T GEME F Wi fi f1+ W5 KLES #ik
B R CD95 il BAX iAW .

FHREE K Y PCR 519l A4 TA W (P, Eig)
G TSGR OB K E S RS LR
1, Bk 6 fLARIEFRIL P iy 35 F2 2k AL M A 1 mL
TRIzol 2 I W GEME 1 i fif A1 -1 1 5 (1) 20 i
# 1.5 mL EP % 4% 18 Trizol Ui B 454> 51 42 B 40 g
RNA, ] NANODROP 2000c # ] RNA 4l i 1 v
JECEH 3ANEE LR ER 3K .n=9),

Fig HE 53 2 S s i 0 & Ui A 45, L 1 pg RNA
MR S 3AS cDNA, 25 uL PCR KWK & 41
5.1 pL cDNA B A, 51 %) (10 pmol/1) 4% 1 pl,
Mix 12.5 pL MWK 9.5 pl.. PCR [ B =
W2 SE NG EE IS (10 g/ 1) MUK e o FH B IS 18 & 52
i, B A H Quantity One K ¢ i 17 L4y 6 &
(TIOD)H 43 #r. LA#s H 3L FE 44 5 GAPDH 1)
10D HfE it 5 & 3 K (KLE5,CD95 Fl BAX) AH %}
Rk,

1.4 Hit¥FHE
BOPE ¥ R e £ sFom . 2 4 B R O 22
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Table 1 Primer sequences of RT-PCR

Primer sequence

Annealing temperature Length of product

CDY95 5'-TTGCTGCCATCTGGTAGTGTG-3' 58 °C 75 bp
5'-TGGTGCAGTGAATGCTCGAAG-3’ 58 °C 155 bp
BAX 5'-CCCGAGAGGTCTTTTTCCGAG-3'
5'-CCAGCCCATGATGGTTCTGAT-3’ 56 °C 136 bp
KLF5 5'-CCC TTG CAC ATA CAC AATGC-3'
5'-GGATGG AGGTGGGGTTAA AT-3'
GAPDH 5'-TGCCAAATATGATGACATCAAGAA-3' 56 °C 121 bp
5'-GGAGTGGGTGTCGCTGTTG-3'
b AR B BCR ) ¢ R, P<<0. 05 22 S 4t CON " ELFIOF
% %,: N . 1 |
i3 s

2 #XR

2.1 Western blot #& il KLF5 &%

Western blot il % 8 KLEF5 OE 41#y KLF5
T FRBAKF (2. 25+40.22) 5 F CON 41 (0. 03+
0.01)(P<<0. 05), Yt B KLF5 J5i ki %% Y i 5 . 78 il
BRI AN i Ha41 p 2B &Rk, WK 1,

CON KLF5OE

— . <=
- el
DI —— — —

KLF5 .

1 FHBREEZAMA H441 f1 KLFS EEM BRI
Fig 1 The overexpression of KLF5 in adenocarcinoma cells H441
CON: Control, H441 cells were transfected with empty
plasmids as control; KLF5 OE: KLF5 overexpression, H441 cells

were transfected with KLF5 plasmids

2.2 KLF5 &% ik T GEME 3t H441 48 ffn 8 = #n
1 58 B 5 T

W 240 AR 25 B R : GEME T 1R, CON 2
M KLF5 O 4198 T 40 f Jr & Lol 53 590k 2. 71 % &=
0.42% H1 2.67% +0.56 % . 2R G2 E L (P>
0.05), Bl KLF5 &1k JEOR 0 55 Yo R 52 ma 4 f i T
KLF5 &35 KLF5 OE+GEME 40 i T 41 it
B ) (21, 23% £ 1. 57%) & T CON+ GEME
H(13.64%+1.42%) f1 KLF5 OE 4.2 %% % it
7 X (P<0.05),KLF5 /i #£ ik F GEME ¢ ¥ 48
ML T, R IE 2,

g0 M A 4t R B on . GEME T #il j5 KLF5S
OE+GEME £ 41 jfg %5t Ay (5. 31£0.09) X107 /4L
CON-+GEME 4 4if jfd £ 5t 24 (5. 71£0. 19) X 10°/
L. 2ZSAG ¢ E X (P<0.05),KLF5 m&ik T,
GEME F-Hify H4A41 41 B i 356 5 0 12

1wt 3

— 10

Pl
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FITC-4

B 2 GEME 5T ,KLF5 5 RiA%T H441 40 B8 T & 10 AR =X

2 R B 3 KLF5 &% 3&X H441 4 F A = F 8 Caspase 3
RIEWMHBIE, RBWEEHEE X100
Fig 2 The effects of KLF5 overexpression on apoptosis in H441 cells
(flow cytometry results) Fig 3 The effect of KLFS
overexpression on expression of Caspase 3 in H441 cells.
Immunofluorescence staining X100

2A: H441 cells were transfected with empty plasmids; 2B:
H441 were cells transfected with KLF5 plasmids; 2C, 3A: H441
cells were transfected with empty plasmids and treated with GEME;
2D, 3B: H441 cells were transfected with KLF5 plasmids and
treated with GEME

2.3 KLF5 SREXMEEMAE H441 AT EH
Caspase 3 Fix B &M
UL 3. A NE F A i 9 O G 68 45 R R« A
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AR5 KLFS X5t 76 A1 358 75 5 10 il s 400 JH 000 o 470 £ 3 A ) B G AL o) 39

GEME + #iJ5. 5 CON+ GEME 4 #f It . KLF5
OE-+GEME 4 Caspase 3 fy k340K 3 a1
NS . W KLFS e F 7 H441 40 M o T4 2%
# Caspase 3 I3k,

2.4 KLF5 B%kikxt H441 A AT HEEE XX
A

2.4.1 ¥ GEME F#i st =48 % A B BAX Fo
CD95 #h ik K -F % 3£ 2,8 4, RT-PCR
g, 5 A x4 A e, GEME 4198 12 2%
S BAX Rl CD95 1Rk K E T, 2 56 5001
HE L (P<C0.05), WHIHM GEME T fii o] I i
H441 4 s BAX #1 CD95 /K,

2.4.2 GEME F## KLF5 &k * BAX #= CD95
kit W% 2,8 4, GEME T#ifi, CD95

Ml BAX 7E CON 20 #1 KLF5 OE #H %k & I
X, 2R3 812 E X (P>0.05), il KLF5
FekAKFEARE 0 BAX F1 CD95 [k .

2.4.3 GEME F# & KLF5 £ ik s+ BAX #= CD95
FikeyHwm HiRWE 2.8 4, GEME THi)5, 5
CON-+GEME4 A . . KLF5 OE+GEME 41 CD95 F1
BAX B3k EIb, 22 5 A et 2 5 L(P<<0. 05) , 13
WG YL Ok J5 GEME X 40 i 98 T Ay S i 3 o . 5
GEME 4 [t%: . CON+GEME 4 ff§ CD95 fil BAX %
KRB (P>>0.05), KLF5 OE+ GEME 4 (1) 3 i
2B G I EEE X(P<C0. 05) , 1 B i Ye ik A< B %)
GEME g #F i T-45 R IC s, & KLFS R ke ik 1
GEME X} T4 G R 1 1 .

% 2 GEME F#iai/g KLF5 3 H441 4 fasf BAX #01 CD95 Ri% B9 82
Table 2 The relative expression of BAX and CD95 in H441 cells while KLF5 overexpression under GEME treatment or not

The relative

The relative The relative

Group expression of KLF5 expression of CD95 expression of BAX
Blank 0.48=+0. 04 0.56+0.02
GEME 0.7040.05"* 0.8040.03*
CON 0.80-+0.01 0.62+0.04 0.50+0. 04
KLF5 OE 1.2240.05 0.65+0.03 0.53%+0.03
CON+GEME 0.64+0.05 0.8140.03" -4 0.7540.04" 4
KLF5 OE+GEME 1.4140.01 1.38£0.02% -#-L.k-A 1.31£0.02 %L %-A

Blank: Blank control, H441 cells were treated with PBS as control; GEME. H441 cells were treated with GEME; CON: Empty plasmid
control, H441 cells were treated with empty plasmids as control; KLF5 OE: H441 cells were treated with KLF5 plasmids; CON+ GEME:
H441 cells were treated with empty plasmids and GEME; KLF5 OE-+GEME: H441 cells were treated KLF5 plasmids and GEME, * P<C
0.05, vs. blank group; # P<C0.05, vs. GEME group; & P<C0.05, vs. CON group; /\ P<C0.05, vs. KLF5 OE group; % P<C0. 05, vs.

CON+GEME group

Blank GEME
CD95
BAX
GAPDH WS i -_— e .- .
CON KLF50E
KLFS — — —
cD95
BAX

GAPDH s S sees S —

CON+GEME  KLF5 OE+GEME
KLF35 — e —
cDY9s — — —
BAX [ ——

GAPDH s S S S w— —
4 KLF5 EREx H441 GBI T H A EEREHH I
Fig 4 The effects of KLFS overexpression on expression of apoptosis
related genes in H441 cells
Blank, GEME, CON, KLF5 OE, CON+GEME, KLF5 OE+
GEME denote the same as table 2

3 it

A1 5 N 200 e 8 0 0 04 T 4 53 5 A B 2 LR X
g8 BRGTA A EB IR T AR A RS T R
B e (1 P P TR i 8 1 & AR B SR S 440
WA DA TR R T B AT R IR T I T
Bz — ALTT 259 32 R Gl ik 400 ) Al e A ) K A
AR T2 it Fes 240 R P9 O o 4 b Dy 33 B M 8 A M . i
T 20 B O T T B AR I (BAX B ) 26 — R R
BRI (3R C R ANIE R T2/
Caspase 8 [ ZC S5 BE A0 L 08 =11 A A1 Gl 3 2E
T M fil CD956 I LT3 S5 5 E a1 . B
Caspase 8 1 Z S LA A T ) AR 5 842

GEME J2: it PR & FA ARy 254 » n] 3 o 410 ) 40 g
MR T TR 0 D e P 345 78 DA T B8 2R 200 i DNA 19 &2
] 60 200 i P 398 B e 26 AR M 1) 0 L R R R A
/N 24 L 8 A A5 B T R DR G AR S A R i
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ZRI GMEM Xt HA41 40 j 8 T A9 52 i . {H X [
— TNM Iifi R 43 81 1) 1l B 98 58 %5 - GEME 1 4k 97 3%
RAFER KNG 25 5, 30K 2 il 9 Fb 97 1 15 A Bk 17
B, RATHT I ST AEW (G B =4 R BoR.,
KLF5 /55 235 5 W 7 il B g 40 M HA41 1) 14 58 | )
TR AR 2R, ARSI R AR T — R 51 41 g
W2 it — B R KLFS J R ak ol . )7
254 GEME T 3%t il i 768 20 i H441 i 3 58 Ao
T

A 2 A MR 250 25 R & B, KLFS Rk A
By il 9 A A HA4L (9 T TG, (H KLFS &
FBWAEER MR T GEME Xt 40 i) ) 2% 5 5 Al
PR TR ROR . B R LB, B A R
TE2 t, KLF5 i) £ ik & #F TE2 46 g (19 2k 54
T, T 2> TE2 40 i A4 77 66 A . i e/ B
6 BUET 4 40 i NTH3T3 o, KLFS 2342 i i Jik A
H-Ras MAPK ¥ %% 16, T 5 % 98 1) % AE0
IR 4 2 A 3 S H T A0 M O T A i B T B
I+ 1 K Jeo 922 200 i e BB AEL 19 O 2 SR 0B A2 I JRE A i 1Y
ARMT- R R AR AT, mal s Tk
A AR 2 TS IR ER - O 5| E 4 I R T i 4G E A
& W DNA 405 9 56 B 3005 L Ah B S i A7
FE (4 GEME) %5 ; @ 56 3% 40 M 98 T i AT R 48,
BAX.CD95, Caspase % & 55 AH OC 1 {5 5 il 5 55 .
VB 40 1 5 S ] 4 IR 7~ 22— KLFS 32 B2 76 41 il
A% v R 4 A0 RS P AR W 2 RN . B AR S RIS
LB, FATHEM KLES W REE K F LBRET
HA4AT 240 fu () 98 17215 538 [ CDI5 F1 BAX(IH & 2),
i HA41 M0 AE W 1215 5 5 GEME(H R D 3%
T HEAGREMT,

HJ2 76 8% e o 4 e R TSU-Prl , KLES
2x#3% cyclin D1.cyclin B 1 Cdc2 2 i %5 % ik,
fie it TSU-Prl 4 il (¥ 3% 5 . 3 i TSU-Prl 44 il 76
o B A fR 3 Bl (SCID) /)y B e (14 B v Jy1e-1o0
R4 3 LE A 5% Hi 38, 0T Dk B KILFS 1) &2 2% 40 it 7=
Y2# I Re 55 20 M i) 3545 1 S s DI AE G,
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