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Aah RAE BEEL %)% EF R

[#ZE] 52588 TR &K PmiRNAs ( microRNAs ) Z B miR-18S 5 it (1) & AR ARG, SR
PRI . ABFFEERIT FmiR- 15532 7k %t A JHifs oS DAN NI F M K 1t 50 Kz HCAT REAVE ML, HISZHEA
TS miR-1SSTERR K AE . R R A AR LT A SC I Ak . Fask A9 SDANML 43225 FIX IR . miR-15SBAM:
Xof BRZH FImiR- 15555 424, A0 SIME NN A G . e miR-15SBAME X IR FI/E YemiR- 1554034, Real-time PCRAF SR
BN 4% YL 5 9 SD AN ML HmiR-15 SRR K5 B FIMTTIA AT miR-15S%F9S DAH MG i I VE T 5 it =X i R
KM OSDAH AL JE I 4341 ; Western blotkyIN9SDANISOS 12 AN FRiAE b, £5R Real-time PCREGIRL IR, FXHRAL
AL, YL 9SDANImIR-15S [ F 5K I BN ( P<0.05 ) 5 85T ] LA YL miR-155OSDAN AL Kk 2%, TBa L
AR s MTTE5 SRR mIR-1SSEL YL, 9SDANMIEFEZ BN, FEYs 2l Fxt AIAAAER B 25 5 (P<0.05) 5 =04l
ARG BN, SX A, FEYemiR-1SSA9SDANNL R K AL s, Go/G U4 B34 2, i ST e g />
(P<0.05) ; Western blot4f e it /R % YL 41 9SDANAfISOS 12K FH I FRIX W WAL (P<0.05) . Z5iE miR-15SHER] BANHIA
WFEOSDANME AN, X Al fiE S miR-155 T EISOS152 1k K7 F9SDANNIG,/ G WIBH A AH 5

[ %817 ] MicroRNA-15S; Jiififd ; AUMEHESE ; 24006 IBHHE s SOs1
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Effects of MicroRNA-155 on the Growth of Human Lung Cancer Cell Line 95D
in vitro
Andong QIN', Ya ZHOU?, Meixia SHENG®, Guangru FET, Tao REN®, Lin XU'
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[ Abstract ] Background and objective Recent studies suggest that miR-155 is involved in lung tumorgenesis,
whereas the precise mechanism has not yet been characterized. The aim of this study is to investigate the effects of over-
expression of miR-155 on the growth of human lung cancer 95D cells in vitro and its possible mechanism, and thus to provide
experimental evidence for further researching on the role of miR-155 in the pathogenesis and development of lung cancer.
Methods miR-155 mimics control and miR-15S mimics were tranfected into human lung cancer 95D cells by FuGENE® HD
Transfection Reagent respectively in vitro. The relative expression level of miR-155 in 95D cells was determined using specific
probe of real-time PCR after transfection. The proliferation of 95D cells was detected by MTT assay. The cell cycle was analyzed
by flow cytometry. The expression of SOSI protein was measured by Western blot. Results Compared with control groups,
the expression level of miR-155 was significantly increased in miR-15S mimics transfected group (P<0.05). The proliferation of
miR-155-transfected 95D cells was significantly inhibited (P<0.05). The percentage of G,/G, phase cells was increased signifi-
cantly in miR-155-transfected 95D cells, while the percentage of S phase was remarkably reduced (P<0.05). Furthermore, the
expression of SOS1 in miR-155-transfected 95D cells was significantly down-regulated (P<0.0S). Conclusion miR-155 could
significantly inhibit the growth of human lung cancer 95D cells in vitro, which might be closely related to miR-155 induced G,/
G, phase arrest.

[ Keywords ] MicroRNA-155; Lung neoplasms; Cell proliferation; Cell cycle; SOS1
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MicroRNAs ( miRNAs ) J&—ZHNIRPE . K222 ntff
eI /NRNA, = ARG SR 5 K- 3 5 #EmRNALY
3 JEBIEX. (3'UTR) 254, 23 H MmRNAM R
FUTE R, iR H AR gk . miRNAsS:
SR E . B . TSR SRR . AR
AT 2, miRNAs P 2848 M3 1k 5 5 g 114
AL RJBEEVIMIE, AT AR I DR S P E
P s PR A K L RS

il 96 2 i UL P TR L R S M iR S T R
MR AR, REMBFESYE /R, miRNAs 5
AR . REMEER | BUEHE . miR-155/EmiRNAs
FIE R TG, AP ORI, I 4 LU
B, miR-1SSTEMlf 2 20 33k S, 5 il 1) 3905 A
Ko A HHT S F miR-155 5 fili g HAKSE R B BFIEIE H 5
o FRATTAE I W EE AR SN JemiR- 1SS X A2 9 SD A Jifd
RAMER I, ST TRERVE NS, Rt —2 R
AMFFEmiR-15 S5 fili 98 119 5 22 42 A iy H00 2 9 S5 ety 512 560
Wt

1 R 575%

L1 ZRMIRR AIEPE N A0 e A i Ak 9SD, e A b R
e BT

1.2 F34H] RPMI-16408% 555 (Hyclone ) ; LG
1M FBS ( Solarbio ) ; hsa-miR-155 mimics, hsa-miR-155
mimics negative control ( _FifA: T A ¥ TR A FRAH &
Ji% ) ; FuGENE® HD Transfection Reagent (Roche ) ;
Trizoli{ 7] ( Invitrogen, USA ) ; RevertAid"™ First Strand
cDNA Synthesis Kit ( Fermentas ) ; TagMan® MicroRNA
Assay Kit ( Ambion ) ; MTTid5f& (Sigma) ; RN
SOSIH PR | HRPHRICFE P P ( Cell Signaling
Technology ) ; PI ( propidiumiodide ) (Abcam) .

L3 AR IR Ao SDANBITE 5 10%FBS (Jii4:
M ) . 100 U/mLE%AZE . 100 mg/mLEE#: 2% . 1 mmol/L
L- A E B RPMI-164011) 3% 32 36 mh . 37 °C, 5%CO, 418
FERRTR . AR RSS2 . D= X IRZE (Mock ) -
A AFuGENE® HD Transfection Reagentf% 44f5fl; FH
PEXTBRZH ( miR-15S cont ) : #%4¢miR-155 mimics negative
control; 3 miR-155%5J44H (miR-155) : % YtmiR-155
mimics (40 pM, 80 pM, 160 pM ) . 45Y% )54 B FuGENE®
HD Transfection Reagentiii I F #5247

1.4 RT-PCREZMImiR-15S[yFik WAk 1 ikFE Y48 b5

MIOSDANME, Trizol— LM RNA, fImiR-155%
Je R 51 W45 a0 G Uk ] B ERAE R B SR 5 B cDNA; i
HLightCycler ( Roche Molecular Biochemicals, Mannheim,
Germany ) 7 fE PCRAUXFmiR-15S AR ZES T HEAG N
miR-155 A TagMant# 4] 1 TagMan® MicroRNA Assay Kit
P, PCRECI S5 #alR Ul W B 4df . 7Ed 345
JE BRIy B 1G P A 29 BERE LUK A3, DAB
PG R SR R R . miR-1SS VA XS kK
FIHE . FER IR ADNAT i/ N2 GAPDHIY & fe=H 1)
FED AR R IR KA o

1.5 MTTIEKG M miR-15SXF9SDAN M A IEGHE I Wt iR
5 S 2H A R ) 5 R A B, TR (4-5) x
10°/mLER Fo6FL 55 It (200 uL/fL) , FRLL4HHI# 10
AFATFL. 37°C. 5%COKE5572 h, HFLINAS mg/mL{Y)
MTT 20 yL, ZkZFH4h, FEALNEFRE, BLLIMALS0
WL HIESEA (DMSO) , #ki%10 min, FF4haH#) 78500
i, BEFRCR NS 70 nmAb % FLODIH .

1.6 i AN S B 4 A A 20 Al 250 MU 45 41 9SD A
L, 3E BiE, FHERPBSTEEAMEPIR, MAFE70%L
B, T4 CREIR, PBSUEMICAEANN, PBSH & (1x
104~/mL ) , WZHL100 LA E Y , JiTRNase A ( 100 pg/
mL ) FIPI (SO pg/mL) , 4 °CilE)EHFH30 min, PBSYEK
1B 5 FHIBD FACS Caliburyi =X 2 A {SRG I 4 A JE 19 1) 43
ATTE B

1.7 Western blotfl]SOS1EE [ ek WA &A1 4mh,
AR SR A0, $REUS R, BradfordiA R HE
i, HFFTSDS-PAGEHLYK, FHLIK S MEHHER 2
PVDFfii |- (14 V. 80 min) , S%BLNRA-WIESMAT, fnfdt
NSOSUHsTRETIA (1:200/6 8 ) , 4 °Cilfk, TBSTYE3
K, BRR10 min, AIAHRPHRICH)FHI%R —HT (1:2,000%
) . 37°C, WEELh, TBSTZ MR FEMVRMEUC, HEIR
10 min, FATBSYERE1, 10 min, &RCEH B, DL
B-actinfE N2, JrHTaiiR.

1.8 Giit @ik SRIISPSS 16.08 758 t2 0t , 24
B bb AR B 2R 22538, LAP<0.0S A Giit v 2

5o
2 H#R
2.1 miR-1SSTEISDANMI N (R S T Kl miR-15S

ML QR B Y45 48 W1 S22 E S PCRYS miR-155
AR B F B AT, 45 R BOR, S Mockdl K
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Mock miR-155cont 40 pM 80 pM 160 pM
miR-155

B 1 RT-PCRiEH N2 fm ARiEE95D4E BmiR-155E T RIE K FE
Fig 1 Relative miR-155 expression in human lung cancer 95D cells
transfected with miR-155 mimics detected by RT-PCR

miR-155 contZ H4%, miR-155%5 Y420 95D 4 fimiR-1557)
FIRHLE I (P<0.05) (K1) , Z5REHmiR- 1555
PHCR R

2.2 miR-1SSEL YL XFOSDANMEIARS MK Y FE I miR-15SFE Y
48 hfi, WM TS A, Mock4] FimiR-155 cont
HAARKARE RLF, S5MockMmiR-15S contZl Ml H,
miR-1SSHE Y 2 9SDAN I i A 1K & A BH B A8 Ak . B H I
b, AR AR, MRS, Ay ITE (E2A) , H
HA R, HL25 0 B8 miR-15S54 L7 1 4780 pM
F1160 pMISF, P XTOSD AN A=+ 30 il /E FH JC W i 22
5, TEIRSERIIFSE Fh R 80 pMAY I T80 . MTT
SRR, SXTIAMN, FYmiR-15SHEW] &40 i
9SDA L 3% ( P<0.05) (K2B) .

A miR-155 B
Mock miR-155 cont 40 pM 80 pM 160 pM
0.6
a
0.4
=
o
0.2
b
0.0

[ 2 miR-15555 43t ABTEMAISDIFSMNERKEIFM, A I EZEBMEE (a: X100; b: X200; c: X400)

SERIHNEIER.,

Mock  miR-155cont miR-155

7 B * MTTiE2MImiR-155%F A2 95 D4R it

Fig 2 The effects of miR-155 transfection on the growth of human lung cancer 95D cells in vitro. A: Observed under light microscope (a: X 100; b: X

200; c: X400); B: Detected by MTT assay.

3 miR-155% % # N A Rl 95D 4 A1 J&) HA
Fig 3 Effect of miR-155 over-expression on
cell cyle profile in human lung cancer 95D
cells
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A

5 —UUUAAUGA?AAUAGUGlcl,?llJllJII-\,?G—B’-UTR Position 3665-3671 of
UGGGGAUAGUGCUAAUCGUAAUU SOS1 3'UTR’ hsa-miR-155

B Mock
SOS1

miR-155 cont miR-155

B-actin

100

80

60

40

Relative expression of SOS1

20

Mock miR-155 cont miR-155

4 miR-155% %3t A fifE95DLRMISOS1RIER M. A : TargetScan5.1
BG4 HSOST1HI3" UTREEhsa-miR-155M &A= B .
miR-1555¢ 440 5 HEH Xt FRLAAISOS 1 A KL KIWestern blotENiTE &,
Fig 4 Effect of miR-155 transfection on the expression of SOS1 in human
lung cancer 95D cells. A: Complementarity site for miR-155 in the 3’
UTR region of SOS1; B: The expression of SOS1 protein in human lung
cancer 95D cell by Western blot.

2.3 miR-15SHE YL XFoSD A Al J& 3 [ 52 1) FACSHE I 54 Yy
2o Kokt BEZH AN S A 0 20 A, 25 R R 5 Y miR- 1SS
9SDHANIG,/ G AL AL L 5] BH 385 m, 1 S L 43 D B St
Wb, 5Mock4] FimiR-155 contZ HAs HA Giit2: 2 X
(P<0.05) ([E3) , Z5FFH FImiR-1551) 7k 7T LITE
F9SDA LAY G,/ G HIBH AT o

2.4 miR-1SSEEYL X ANl oSDA L rh SOS14 3R IA 152
M) Western blotZ3#7 s, HPXTHRAL LY, miR-1SSH]
DL R AR 9SDAN I h SOS1E I %1k (P<0.05) (&
4) .

3 itit
VTAEK, miRNAsHHli M &4 . KIERERE W

HAEATRFMETF TGS . S AR 5 AY 2 AP miRNAsHH 2%
PRI, HayashitaZs ! @ S 7E il TG I Y miR-17-924%

Mt FIE, FEADE/NIIEIE, XPR IR AT B A
F N, BSMBESE R, miR-17-923E R % ) B
miR-17-Sp A3 2 Pl HHEFE IRb2AG R0k, T4 i i
b R AR 20 R R B B AR A, R S R A R AR
JiSfE 0 & A o ZhangZEWHFSYFEH, miR-217E /N L i
J&% ( non-small cell lung cancer, NSCLC ) HFH R i, i
SR N PTEN3'UTRSGS &, NIRPTENIYRIL, BH
IR, JE IR A0 AT . A, SunZEU i 1)
M 22 A miR- 1264 Jiikr, FEYLFINSCLC AS494H fifl & ,
RITCTEAEMAR A SRS bmiR-126 /)10 R 353 7] R JHEGFL7
IR, DT ) Jieb I 240 B 1 A G . X B 5 R BT
miRNAsZfififig A . KL+, HAmEN
s I VR
miR-155(7 T BICK: K (553440 B+, HERGA
IR 3% 5 BICHE [F 42 15 FlmiRNAsAS B il TR g 4217,
miR-155 & —F ZUIREAmiRNA, HR KK 5
Z R IR OC . TR RGN T, miR-15STEZL
B A A UK 290 rh ook SRk, 7E VR KB AN vk 98 v
FR KR Jiang %R AT K B miR-155
A Ao 67 94 AR o 3 Rl soes 1, ik LR AN A 458
B, FRIOEIENMAEN . BT, miR-1SSTEME &
AL R ES R TP AR OI Re MALTAT N R R . FRATHE
WFFE 2R AR SN Yo B R K miR-15 5% Y A JifiJig 9 SD 24
Jid, MTTHE:A I & P miR-15SAE B 540 5 A& 9SD
A A A ST L T B g A SRR W miR-15S
5 NSCLC &35 T J5 (04 AH SC P R RE LA i Jas 194 g B~ 28
RIT AR, fEME%E (adenocarcinomas, ACs ) B h,
miR-1SSKEFF, HEKZE; MXTHE (squamous
cell carcinomas, SCCs ) H. ik EL &5 56 55 11 (8 & 0 b 3%
W], miR-1SSFRILTFE, MBE M SAEA A R 5 I i 3
I, Ak, Volinia % ™% BlmiR- 15 S 16 I I 4 v 3
K . Dorsett P 57 B /R miR-15SfE i 14 5 Aicda
MI3'UTR 454, TFIHAID (activation-induced cytidine
deaminase ) [k M AKHIAID ) Myc-Igh 5 i & 4= 1)
AT, DT R I 20 A R A A XU o X SE AR R
miRNAs & 4429 5 DX Bl 400987 2k R 1% B e mT g A1 e 1) 26
Y F B 22 I RUAS [R] 17 FR B D RE A9 22 5% . FCMtE—
AT RN, miR-1SSRERE 3 AR 9SDAR LG,/ G I FH
T o LAY 2 09 A B 7R miRNAs FE I 42 I 957 240 it 7
AR FE I, BandiZE™ R I F I miR-15aFImiR-16[1 ik
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BEKFNSCLCAN N A WA T Go/G . 55 —Tilif 5 g
/v, miR-107 FlmiR-185 A] {if fififEa H 129941 il F1AS49 4 it
1S TEG .

R T i miR- 1S S5 At 9 SD A Jfd (4 S A=
HPHIALS], FRATRF TargetScanS. 1 BE & ¥, SOSI1H
3UTREAT HmiR-1SSH AT, SOSIH]figEmiR-155
FREEEIN, SOSURVT 2 A K N SZ AR FURG B N 32 45
SR, Rl SBABM— N EEST,
L Ak Rl AR E 200 60 A 335 7 FIDKG B . Timofeeva 5% 21
SOSITEHTA B Y-y, T IR 51 s 40 L P C3 A
DU14SH1SOS1/) ik, A sE . B8 K i=72%h8 )11
855 . FATIE f Western bloth il % YemiR-15S (1) Al
9SDAHMISOSIFRIEA Y-, 45 /R JemiR-15SHEN] it T
PR NNEOSDARMLSOS 1Rk, kb 5E 43 Hr, FRATTHEN
miR-15STR AT BB 1L N RISOSIAYF L . 175 5410 it J&] 1 BH.
T i 9 SD A M A AR P A K I RIAE T, (H,
miR- 1SS il A=+ AV E FHABLIRIA Rt — 2P e

M FRATEIRFSE R BT miR-15S ] LR G40 A
FROSDANMIIARSMELR , XATHE S 5 HAHISOS1Hy R ik
FNF A M R B A G, R AR miR-18 ST i 241
JiLAE A R VR R A T T IA A SRR, [RIE AT R IR
it A= R TR A ASURN 1 Tl
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