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BE 55 mA9miR-34am 35 7 45 e p537 64 3E ) e AR B H1299 4 e, 4R 50 41 T8 b 69 miR -
3422 T Bvhp53t & mpey A K. BT AR E AR AR A, MTTRM @ fe) & k5 4%, &
LIB &40 4 064 SL T, Annexin V/PL &40 4a it B =, P-F SLAB 85 2 &K 7] &M 4n it oh 3%
%, Western bloti | 5 4m it /8 T 4= & #7148 % 49 Bcl-2. Puma. Cdk4AE2F3& @ t9k ik, 4 X 2T ,
miR-34a%% 4t 20 4 A MET R LAAR b, 575 R0 R EK, H48 424 h# 2% 24 hfed8 hiF E X 57 A
79.94%. 64.83%; f0ALIL T Fu B T 89 5T 45 R A, SN R miR-34a~T AR Et tm it st Fn B T BLIL,
M BT PR RE, FEANEB] BT, REAMXEBcl-2. Puma. E2F3FeCdk4%& & 49 & &
TA. miR-34a7 VA Fifps3 T ifAa o ek & 69 £ ik, il 183 AN pS53i8 % R pS53 IR i 24Tt
ML) A T RE I miee) g A,

XHEW  miR-34a; AT FE¥; E2F3

Cell Growth Inhibition by Exogenous miR-34a in H1299 Cell
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Abstract To elucidate the function and mechanism of exogenous miR-34a involved in growth, apopto-
sis and senescence in the p537 H1299, miR-34a mimics was used to transfect into H1299. Viablity cell rate was
analyzed by MTT. Erythrosine B cells staining was used to count the rate of cell death. Apoptosis was detected by
Annexin V/PI staining. Senescence was observed by senescence associated -galactosidase kit staining. The expres-
sion of the Bcl-2, Puma, E2F3 and Cdk4 was resolved by Western blot. The group transfection with miR-34a has a
lower cell viablity rate than the group of negative control. The decrease of cell viablity of 48 h is more notable than
24 h. The cell viablity rate of 24 h and 48 h are 79.94%, 64.83%, respectively. The rate of cell death and apoptosis
is higher and the senescence staining more marked when transfected with miR-34a. The expression of Bcl-2, E2F3
and Cdk4 significantly decreases and Puma increases when induction of miR-34a. So miR-34a can decrease it’s tar-
get proteins of p53 downstream and induce apoptosis and cell death, senescence, inhibit cell growth of H1299 cell

by partly saving the p53 pathway and p53 independent pathway.

Key words miR-34a; apoptosis; senescence; E2F3
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LA BT e, TR R I, IR 4i B miRNATK
RIEKV- 5B MR AT oA, 3 55 bR &
A RIBAAEEDIN KR, miR-34ajt —FpEE
HImicroRNA, ‘& &p53 HEZE A /NRNAS T H
BT ARIF 9T 2 1, MU e miR-34am] 75 5 40 g (iR T
JEVIRE A« 4 B ) 20 22 DA R 0 sl e 988 440 B 1 B 3 R
1278, £ T miR-34aiepS3 415 5 9 2% H 1)
— AN EE PN F B,

KT TR, 7EPE T Al Mg /T2
AR AP REAN SR . JE /NN g (non-small
cell lung cancer, NSCLC) & I, H TmiR-34akk
(R 2R B 3 81 () AR A miR-34a 33k T 1 .
S5 RAT A M A A T R SRR, iR
TR R AT, AEmiR-34aif s 045 Sl L,
A DL 2 B0 ] FRISIRTL . c-myc FIE2F3%% #5 5%
T 0 ) A KR S g e e R O
HmiR-34aifi i F fSIRT1(¥) % 1A, fEp532 0] 1 i
IE B, BUpS3 1 £ BEAL AT BRAR, 345 T
P53 s P, A TR W Puma bA A p2 1 (1) 3R IA
TEi, PR TE [ Bel-2 (1) R IEBEG. 50%LL E
Ji g6 A M v R T p S 3 S AR B 2R, A4S IX R I S 5t
BU e, BAR T AM U PEmiR-34ai% 5 1 343 2 24
JAA LI T . SIRTI/E A NADRCHS I ¥ it £ 19t 4L
fiff, A B n] DU SR T B A Rk . Rk, A
JEHEmIR-34ai% T 119 41 H I8 T 5F A A 58 AxpS3 4K i
PR, &5 R 41 i T 5o R0, AR SEIG AT
P37 IH1299:E /N4 i it i 4t i v 4 G AR5 PEmiR-
34a, WL IE T RERS S Shp 53 N T45 5 I 4%
S, R AN SN M3, AR AN P 2 1 R e A
Panm 1N IS

1 #5774

1.1 ##}
11 #mfe BNl H 129940 g 2 i 95 M K

TR R 2 5 BT 4P S B £ e % S = R

1.12 £Z&KA  RPMI-1640. A Al a5
(10 000 U/mL)/8E 7 % (10 000 pg/mL)X #1414 H
%% [ Hyclone A #l; miR-34a/7 %15-UGG CAG UGU
CUU AGC UGG UUG U-3"F1 B} £ X i (negative
control, NC)J¥#1)5-UUC UCC GAA CGU GUC ACG
UTT-3'HF3 5 B 2 AR AT B ARG 7 4l 77
Lipofecta-mine™2000% - 3¢ [HInvitrogen’A 7]; An-

nexin V/PIH T4 WA 77 & 08 T~ g s A0 AR oK
ABR2 w4 i 2 B-1- FLBE TP (SA-B-Gal) 4+ 43
I 38 = RAEDE AT, MTTIE A ik
T AW TRA R A ] fhiCdk4(se-260). E2F3%
T [ BT AR (sc-878) F 4 HiBcel-2 54 7 [ BT {4 (sc-509),
DA Kz 3R 1ok 484 40 1 A 3 1) — 4039 1 T 3 [H] Santa
Cruz/\ ] o

1.2 A&

1.2.1 #@mieiEi H129941 iy & 117 10% K FE
() 16 28 037 R0 %3k B2 10 15 57 32 /8E % 2% 0B
RPMI-16405; 7527637 °C. 5% COL M4 N
B,

122 @mfndsde WP TR BRI A N H = 1
Y MU EI35 mm A0 M35 77 MR (1.5~2.5) < 1074 Jfu ]
296 B 11(24 hi% Fex10°41 i, 48 hi% Fax10°41
fith), £ 724 hj R P Lipofectamine™20007= i 15t 1
P ¥ miR-34a/7 5 FINCJF 51 6 NH129941 Hi 1, 4 h
Jo e RGO, IR TR

123 MTT$E  FHI129940 il N96LH, 24 h
Jii 4% & Lipofectamine™200077 /iy it W 15 %% 4L5, 20,
40 nmol/LffjmiR-34a/741 140 nmol/LI{INC, 4 h/ii
SEAKEFRAL, Gk 324, 48 WG, IIAMTT, FHi53:
4 hji5, EERAMTTRRFEEE, 150 uL DMSO, 15 min
P 56 A VS A I JEC P it A, T A SCRS U 490 nmii K
(IR FE

124 @i ot (E6FLRNEERN1.5< 10740,
24 hJi % 4440 nmol/L &5 i [FimiR-34afINC/7- 41, %
Yelrd Wi o B 7R 3E, B 9748, 72 h)G 4R 38 2R
FELIS, e 5E 15 min, 2R 5 IIAGLRAEST °C Y
B R ECOLMT), 8PS, 'R
FAE R SAN PRI, WS 5 1) AH i DL S e a1 4 g
5, WOTPIIE . 20 3 22 3 (Yo) =42 (5 1A 4 i £/ i &
I £ 100% .

125 H4aBReR@mipt kY4, 48 h
Jii, FH0.02%1 % 21 B(Erythrosine B)iE Y6 4441l I 15 min,
SR AR UL S 4t AR TR G 5 0L, 5 PR 4 A% AN
REM AL, M AET -4 AR A Qe Lt . THER300/N 4
S SENRE Y NN 57 7 o ¥ ez S 11 12
(Yo )= Y (0 R4 B/300%100%.  HAK T 12 WS
HR[10].

1.2.6 @fRATHA 1635 mmdi fu 557 ML e
2.5x10°41 1, 24 h) 54 4440 nmol/L 4 B K miR-34af
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24 h

48 h

NC

miR-34a

El1 H129940 %5 RIS T (100%)
Fig.1 Morphology after transfection of H1299(100x)

NCJTHI, 4 h)F ke AR I Ak . JheliigR24, 48 hi
B Y, 22 8 Annexin V/PTJE T4 03285751 &6 1) 10 I
PBEK, S5 N Annexin VAIPL G, 2 K vV
10 min/i5, Y240 M AR I 40 P

1.2.7 Western bloth#7 & @ 69 &35 Rh2.5%10°
41 i 31135 mm 1) 85 77 ML, 24 )5 % 340 nmol/L&
B miR-34afINCHE 1], 4 hJim 56 e sg AR gk, dkak
9748 him, WAEAN L, FH4 °CIIPBSYRIE3 K. Sk
Jei FH 85 A 2K H R 15k S (PMISF) FRTRTPA 2 fift i 24 it
40 i, BradfordyZ Ml & 1) &R IR FE, B4l EAE20 uL,
FH12%[1)SDS-PAGE R HEAT FLUK, R J5 i B B i R £
YL b, ARG HIS% i i 28 9 dh PRV AT by 0
AN—FiFiFEEE1:1 000), 4 °Cik B¢, TBSTHE3 X, FHK
5 min, IS A BRI AR bR G B (FRE L
1:2 000)# 51 h, SR G PEME3 YK, BERS min. FFHECL
RACHAW - BIREBURA 0BG RR 4T 4k 2 1,
MG .

1.2.8 GitF ot SEIEUR A HeEbR
e 22 % 7n, K HISPSS16.048 v #1148k 476k 5%, LA
P<0.05\ b Z= A geit 2w Lo

2 H#HR

2.1 HNEMEmiR-34a)HI H12994M Bt H 1855
TEH12994 g % JmiR-34a)5, 24 hF148 h4i L

(T A5 15 500 A LU AT e 4 i fh K, A7 24 g A [,

H R e, AN 25 55 0 R ALAR L, AR5 A B0 (1]
1) 7054524 hF148 hTIMTTH A, B bn SOk 0 40 o
W CRE, KB o 24 hif) 40 i -5 B X6 R AL (NC) A
Eb, 20 M A7 35 S PRI, FLRH A 55 4% (I miR-34aifk [
(R 5, A7 30 R B B (12, P<0.05). 40 nmol/LIf)
WRE NG 524 h, 4 M 1) A7 75 %R 79.94%, T i 4
J5i48 h, 1N 4164.83%, 4 Ml A7 1% K 524 hiE .
2.2 SNETEmIR-34a{R #HH129940 850 1=

WIE3 TR, F%miR-34a 24 h)5, miR-34a2H A1
PEX FENCAL U T3 A B W R 2 5 e k48 him

120 r
100 | x
x X *
80
H24h
60 [ 048 h

40

H1299 viability rate(%)

20 |

0

NC Snmol/L 20 nmol/L 40 nmol/L
miR-34a concentration

*P<0.05, 5 BITE X B 2P<0.05, 5556 24 hAH ) 41 Eb A .
*P<(.05 vs negative control(NC); “P<0.05 vs the same concentration of
24 h group.
B2 %:miR-34a 24, 48 h[FH1299R9 AT IE R
Fig.2 H1299 viability rate after miR-34a transfection
for 24,48 h
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miR-34aZlL [FIZE T2 4 17.44%, B TNCHL(113.89%,

ZE B E L(P<0.05).

2.3 HMEMEmIR-34a{@iFH12994M A0 E T
miR-34a%% Y524 h, 5% A AT b, LI ATIG

I T AR R v, miR-34afE YL, A1 i L E T

AN T RIE R T 4.9%H11.2%, w15 A

201

18 m24h
16} 048 h

H1299 apoptosis rate(%)

NC miR-34a

*P<0.05, 5B ELLEL
*P<0.05 vs negative control(NC).
El3 4:miR-34a 24, 48 hFAREMTE TR
Fig.3 Rate of cell death after miR-34a transfection
for 24,48 h

NC

2.3%F18.6%. MY J548 h, H YL FLWH T2 T
XF HEA, H 2 I 0T R 1 5 50 R A AH L LA o
R =, miR-34akh L 2H 40 Mo 5L W1 T % 4 7.1%, 11K

0T FEAL, T A TR R T 11.2%, B E TR
W 114.6%(E4)

2.4 SMEMEmMIR-34aif5 SR E

B JtmiR-34a 48, 72 hJ5 140 g FH 3 2237 £
gt RN, 4548 5 1) B 41AH b, miR-34a
LA A B IR T R B ) S IR (E5),
EHN20.78%, W v T I X I A1(P<0.05);
Y72 hJm, miR-34a¥ Ye 4 ) 55 % KK 5] T 25.22%,
i 148 h1120.78%, 1H 4t il 2% 7 #r, 2 5 AW i
(P>0.05, [#16).
2.5 H12994f 4% miR-34a 48 h/5Bcl-2. E2F3.
Cdk4F1Pumafi Rix1E R

B UL H129941 Ha48 him, 5 Bt X ENCALAR L,
miR-34aZl Ft 4 ML 9 T2 1 & FIBel-238 & K i, M
Bel-25% 5 1 57— A 5 03 R 40 W 03 7 i Puma 2
Kk L. HSapsEg. FIHFSEEREANC I E2F3
Cdk4B IRIEW I T FRET7).

miR-34a

<

D1 D2
2.3%

H03%

24 h

B1 B2
0.8% 4.9%

I [IENIEE

S

vl e

48 h

{1

=)

10

=
2

L BSEA m et
10° 10! 10? 10°

El4 Annexin V/PIZ & 2R B {SCAR ) 20 AR T
Fig.4 Apoptosis analyzed by flow cytometry after staining with Annexin V/PI
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48 h

351
30 *
25 B *

20 H48h
072h
15

10

H1299 senescence rate(%)

5 -

0

NC miR-34a
*P<0.05, YIS L
*P<0.05 vs negative control(NC).
El6 % miR-34a/548, 72 Wil R E R
Fig.6 Rate of senescence after miR-34a transfection
for 48,72 h

3 itig

H1299 /& —Flip5 3tk 2Kk (p5377) (1) I /I 41 B Il
AMIRE. BRI ILpS3Ma R, BT LAH 129940 4 p5 3+
(Y175 24t it s 48 JH 0T TSR 26 A0 — LS5t Jigd 25 ) 1
ORI PTE . AR F A2 A B miR-34a)7 41 H
PG YL RIH129940 i T, 24 hJi, 20 nmol/LA% Y40 41
JROAE T 26 ) Sl A T % f 48 h, 4l A7 26 P AIK
BI85, 40 nmol/LA% 4 41 1) 41 e A7 7% 22 5 NCALAH
FbAY 464.83%. F#miR-34a%s NH129941 148 h)m,
s R BT, H R G R L(P<0.05).
miR-34afE Y AL AN MY, #4544 J524 hal o i) IR TR
B 398 1 5 0 IR AR L BT i, 1048 hS
S0 MR IR TR R B . SIS IS, B

72h -
NC

miR-34a

[El5 3miR-34a/g TE L E100x)
Fig.5 SA-B-Gal staining after miR-34a transfection(100%)

NC miR-34a

Bcl-2 -., ——

&7 #%miR-34a 48 h/5Bcl-2. Puma. E2F3F1Cdk4
EAMKRIEFER
Fig.7 Expression of Bcl-2, Puma, E2F3 and Cdk4
after miR-34a transfection for 48 h

Y48 him, TN T Bel-2 88 (A (1 £ 5 B HRNC
AUHBLT R, MBel-25 & [ 55 — e i, eI T
Pumatk A KA . PumaiEpS3HfERLl, HE
SR T2 A, Puma® T Bel-2 5 & IBH3 W K
T J DA, H 8 AL T SR AR, 38 I BH3 4, f 5 5
Bel-2AHEAEH, 755 40 M (L 32 RN, 0S40 i 1
Ty, T L2 EpS3foi Al A Mg a2 i 2 i v
Fio miR-34an] it &L NPT T-Bel-2/1 %%, L
VLT T I Puma, SKAEEAN IR T, 400
0 A= KA i ) — AR ILE K. AT miR-34a%%
YLH129941 148 h), - FURH 11 4 Al A @ g o
R IR L I € BH P 1 N B 22, i i kAR
THZIE, 72 WG & 53825.22%, W] w1 FI T



642

BRI -

XHENCAL. E2F3/2B2F KK 1 — b, A& —Fh i
SR 1, W LLMIDPER (1 45 & 6 i B AKX
Tt SRR R DRI L TR 1) )5 8l 7 &5 45 ok R s e 5
WEFT 3R B, E2F3i4 5 41 il 32 22 %5 DI AH ¢, Tazawa%s
URINoguchi %258 5 46 UF T E2F3 (1) Rl L S 41
Wiz, BUTE, DR LI 2 1 20l i E 2 W
% —JERASHIP38 MAPKIH 41755 5 5 2 il %% o) —
2% JE E2F/DPi% M AT 5 A 1) 3 22 0a > | —
S % T EAEpS3 MIp 1625 2% 1 (R 15 VE ] R ok 58
B, TTH129940 i, p53 282 (r), HAEHE JemiR-
34afi5, E2F3RIA N, #4572 M HIE2F/DP & & 14
(3G M, 82 miR-34aifs 5 1) 5% 22 0] fE A2 30 i #h R
pS3IM K, YA IL R DGR 1, B T i E2F/DP
T % R 58 KK . E2F/DP A 2 55 41 i 1) 189 5 e A
HAAR DG — B S5, Il A2 A5 A 1 3 e e A A
JHO PP 14 LT ] A ] B 2 52 20 H0, 11 Western blothi:
U1 R4 o 2 5 5 B AH G 1) R 1 C k4R TA T ik
&k, NoguchiZ512 % BLE2F3 (1) L 2Rk 7 LL K I SIRT1.
c-MycHIE2F 1 [R5, RIS H BIB-~1- LW 1 I 00 v 1k
5 E2F3 ik Ak, A 4 i 110 B- - LB Bl R 1k
RN

BATHEPS 37 (FTH1 299 /IS4 it i 4 i w2 e
TAMEEmIR-34af5, T T pS53 N0 — 2830 T &
1, ANRCT 3B 1FpS3 R e A i i . AT 4n g
(A K B2 30 T 2 A, 4N M ) ZE T R RN TR
Wl . BATERI, HMIEPEMIR-34am] LN 5 4i
I 0L 40 8 S A O () 7 S DR P E2F3 IR 3R 05, A
TR 4 i A 2 S0 2, 0 4 6 1 2 1 B
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