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WE AR F & B KB4 B T 1(large tumor suppressor gene 1, LATSI) R /£
AS49%m fies b &4 F A, BFRLATS1% AS494m it A& K Fo 4m 6 8] BB 42 69 4E . AR 22 3 R GALATSIHA
B 89 1% 8 25 BAR, 45 R AS494m ok, R RT-PCRA=E & Jit P 33t ik A2 0 4% 2 /& AS5494m I, LATS1
YAP mRNAF= % € 44 & A ZCE; A X a0 A 40 f 8 =, B 814 5L, CCK-844 ) 4m e, 44 38 78 7K
FEA, EREIN, W EIALATS G Jf 2 BARGE F AS494m AR5, LATST mRNAZE & R A KT 5
F R FE LR 4 J = BARL, YAP mRNAR K @ R A K-FAKTF R R 4% e = B4, i &k
LATSI1Z J% 345 2 )&, AS4948 038 74 RN B R I 44K TF 2T B4R (P<0.05), i & 1A 40 20 .G, A ve 451
B 232 3 (P<0.05), A= F 8 B3 A(P<0.05), ZFHH %I FEL. A ELERR T, LATSI Tl it
TIRAYAPH) & A K-TFAL T AS494m 064 BT, -5 G AL, MK 4m oo 38 74 4
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Effect of LATS1 Over-Expression on Proliferation and
Cell Cycle Regulation of A549 Cells
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Abstract By over-expressing large tumor suppressor gene 1 (LATS1), we aimed to investigate its effect on

the proliferation and cell cycle regulation in lung cancer cell A549. LATSI gene coding region was cloned into len-

tivirus vector, and then lentivirus particles were transfected into A549 cells to up-regulate the expression of LATS1
gene. The expression of LATS1 and YAP were detected at both mRNA and protein levels by RT-PCR and Western

blot. The apoptosis and cycle of cells were detected by flow cytometry. The proliferation level of cells was detected

by CCK-8. The expression levels of LATST mRNA and protein were up-regulated significantly after the lentivirus

vector of LATSI over expression transfected into A549 cells. Meanwhile, the expression levels of YAP mRNA and

protein were down-regulated. 5th days after transfection with lentivirus vector of LATS! over expression, the pro-

liferation rate of transfected cells was lower than untransfected cells (P<0.05). Flow cytometry showed that more

cells of transfected went into phase G, and fewer cells went into phase S. Moreover, apoptosis rate was significant

increased in transfected cells (P<0.05). The results demonstrate that LATS1 can promote A549 cells apoptosis, in-

duce G, phase arrest and inhibit the cell proliferation by down-regulating the expression of YAP.
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Table 1 Primer pairs for RT-PCR

B SIFPEI(5'—3") FEIRN
Gene Primer sequences (5'—3") Product size
YAP #5-TGA ACA AAC GTC CAG CAA GAT AC-3'

T#5'-CAG CCC CCA AAA TGA ACA GTA G-3' 165 bp
LATS1 _#5"-CCA CCC TAC CCA A A A CAT CTG-3'

T5'-CGC TGC TGA TGA GAT TTG AGT AC-3' 302 bp
GAPDH Li#5"-ACC ACC ATG GAG AAG GCT GG-3'

TE5-CTC AGT GTA GCC CAG GAT GC-3'

528 bp
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12.6 %itFEa4r  RHAISPSS 17.08 4t 17 481t
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2.2 RT-PCR#& | 40 BB 5% 3% B1 JFLATS1. YAP
mRNARIZIE R

KIE YA 5 S AR LATS] mRNAR) Fik 81
Gt 75 5(P<0.05), TILATSIE YL 4HLATS] mRNAK]
Tk B ST AR AR K 5 HARH(P<0.05), 45
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mRNARFRIA BTG5 2 7:(P<0.05), LATSI#% L4

A OB NI AR AL B: SOGR R T IEEA AL C: JeBE N IMLATS YA D: 9 it R LATS T edi .

A: the empty vector transfected group under optical microscope; B: the empty vector transfected group under fluorescence microscope; C: LATS1

transfected group under optical microscope; D: LATS! transfected group under fluorescence microscope.
Bl AS49RERY ISR EBEE REER(200%)
Fig.1 Lentiviral vector transfection into A549 cells (200%)
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YAP mRNA 3R 1A 2 I BAR T AR A HE 20 J 25 4k 4
(P<0.05), &R A Guit 2 L(EI2B, 3R2).
2.3 Western blot#& Il % 28 ZH fELATS1 X YAPZE
BRI ER
REL YA NS AR A PILATST. YAPER FRIE
o BB 75 5(P<0.05); LATS I3 L AHLATS1 55 A £ iA &
A S i AR B Yo 2H N 2 SR AR 2H (P<0.05), TIE A BL YA
3, MLATSTHE G I YAPR: (A R ik AR T R FE Y4
AR (P<0.05), 72 76 Guit 7 L (E3HIER2).
2.4 FFRIELATSIEFE 5T AS4940 4 K A5 0
CCK-8fa il 2 e iR, fEFE L4 d, RIFE YL .
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M: marker; 1,2: RFEYLL; 3,4: SIRARY; 5,6: LATSTHEYL4H.

GAPDH

LATS 1% G 41 1E 454N W (8] 2 DAE 2 18] 6 BH 5 22 5%
(P<0.05), fE¥6 YL )5 285 dFFUR, LATSIH:E Y2 i 240 i
BRI R BT RAGE, ZRARITHE N
(P<0.05, Kl4), K BHLATS1E A #I ] AS4941 i 14 5
IFEF -
2.5 FFRIKALATSTEFE 5 AS4940 f &) BR B9 52 Ml
R FH U 2 il AR K 2% ZHL 40 B kAT R A A, &5
5 R B Yo Je A iR AR LA bL, LATS 1 Y 1G9
Ll 2, 22 R B Gt L(P<0.05), SIH
Y i LE A B B B AR, 2 S B et R L(P<0.05),
G TE M &5 % 57#(P>0.05, 5, #3).
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M: marker; 1,2: untranfected group; 3,4: empty vector transfected group; 5,6: LATS! transfected group.
B2 LATSI. YAPYE=(HIRRHAYEERKF
Fig.2 LATSI and YAP transcriptional levels in the three group cells

R2 ARG S HEMREAILATSIFIYAP mRNAFIE B K F LA (xs)
Table 2 The expression of LATS1 and YAP in mRNA and protein levels in the three group cells (x£s)

il RE Y THAA LATSI%: %20

Group Untransfected group Empty vector transfected group LATS] transfected group
LATST mRNA 0.659 8+0.037 3 0.604 7+0.009 2 1.184 9+£0.091 7*

YAP mRNA 0.552 8+0.031 4 0.538 4+£0.009 3 0.406 3£0.020 3*
LATSI protein 1.016 8£0.012 1 0.991 4+0.016 7 1.574 4£0.074 6*

YAP protein 1.262 3+0.080 2 1.185 2+0.072 2 0.889 9+0.070 3*

* P<0.05, A A .
* P<0.05 vs other groups.

1 2 3

———, sy R | )24 Do)

Y WY . YAP(GS kDo)
O Gy Sy i o)

1 RIGY; 20 S8R 3: LATSIHE YL
1: untransfected group; 2: empty vector transfected group; 3: LATS1
transfected group.

E3 LATS1. YAPERAEZAMMPHIFIERER
Fig.3 LATS1 and YAP protein expressions in the three
group cells

2.09
—@— Empty vector
-~ [ATS]
1.5
*
2 1.0
Q
0.59
0.0 T T T T T T T 1
0 1 2 3 4 5 6 7 8

Time (days)
* P<0.05, 55 AR H R
*P<0.05 vs empty vector group.
4 LATSIEFE T FIEITAS49MPAE KA R (XLs)
Fig.4 Effect of LATSI over-expression on the
proliferation of A549 cells (X£s)
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Ar REEGLAUL B: AL C: LATSI#E Yt .
A: untranfected group; B: empty vector transfected group; C: LATS! transfected group.
[E5 LATSIE3RIEFFAS494 A 2RO
Fig.5 Impact of LATSI over-expression on cell cycle of A549 cells
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Annexin-PE Annexin-PE Annexin-PE
A: REEGLUH: B S HARY; C: LATST#E L4 .
A: untranfected group; B: empty vector transfected group; C: LATS! transfected group.
El6 LATSIZFRIAXTASA9L R T-HIZ N
Fig.6 Impact of LATS1 over-expression on cell apoptosis of A549 cells
W3 LATSIERF X AS4948 R HA BRI T RISINE(%, n=3, X+5)
Table 3 Effect of LATSI on the cell cycle and apoptosis of A549 cells (%, n=3, X£5)
1 e 39
2H T
Cell cycle )
Group Apoptosis
G S G,
Untransfected 61.7£1.3 31.5+4.1 6.9+3.6 11.3+0.7
Empty vector transfected 61.0+1.8 31.6£2.4 7.3+3.4 10.9+1.8
LATS] transfected 80.1£1.6* 11.3+3.9* 8.6£2.3 34.6+5.5%

*P<0.05, S AR K
*P<0.05 vs other groups.

2.6 LATSIERFETFRIATAS4940 AR T A5 00
T A AT 25 AL A0 B T G AT ARSI, &5
B IRNLATS I G 4 20 B 1R T2 3R BH 2 v T R e
HFN S IRARH(P<0.05), ZFHAH Gl 24m ; KLY
ZH AN FAR L T2 3 T0 I i 22 7:(P>0.05, El6, #3).

3 g
HIPPOTE 5 i /=1 B AR <7, X AR AR KAl

# H AR H IR B 2% 5 40 i 0 3 5 A T O B
FIE 7 . LATS1NHIPPOAS 5 38 % o i) =5 A
FootE, Sore 2 R R A AR A B R R IR B
FIBGRRING, (e FLMREE . B R R )5 2
T, B8RS LATSTES; SalahZEPHA
N, LATS1RE18 135 5 Go~M K G~S I 15 117 ot ik g
YT B 1 A K A i A, LATS i mT DA i %o
T AR AR 9 T R R4 B T, $RORLATSIAE 2 Ff
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JiIRg 443 F A S e 55 L 4 A 25 e e 3R IK, 5 R R
A YIS . YAPYHIPPOE B A B A FH#E 25, A7
FLATS1/2 i, Wt 58 A NHIPPOIM i Hh [ b iif7 % 5%
DA] - 15) e ek i 1 AR 1 8 4 P o — 240 A e S %o
YAP A2 AT U, YAPTE £ MR 2l 4 b i
ik, W AARE . SEESE, BTN YAP v
FEF. A HE— 5 W 7 1 OverholtzerZ2 AT LinZE 1211
P& AR R IA YAPHE $01 1) - Je 240 Jta 1) 348 B % 77; Wang
SR YAPPENSCLCAH 4R th i ik, I HLAE iR A sk
56 R DLYAPHE S A PR R 618 S AR 2 RE D, 3R T
SIS 0T R YA PIEA T A 1) TR 00t e 24 . 1) 1
JE1. 1228 1MW RE. BFFLUERH, LATS1. LATS23)
RES NUFIIYAPSS &, JEXTYAPE — & EIE/EH, B
PALATS1 M, BEFNHI YAP S| 2 i B0 M, 20084F,
Zhang%F VR ILATS 13 3214 BB A 2 Hu 4 I YAP ) 3
PE, FEXT LB AN A b I AR R AR SEREEAE
THVRIVER . 456 BT SCEREORE LATS1 ] GeEE A] i
FTYAPH: HLX R s g A R R e A S A, (2
H RTARSCH T, 75 Bt — DRt .

I RAE FidE i, LATS AR A 7, (HLATS1/E
NSCLCHIFFE oA WARTE, AT 7838 i #4 dd Rak
LATS1 ()18 755 85 4K 1k, F2 € # YL AS4940 Mo bk, I %
FART-PCR. Western blot3 IFLATS 14 %4 ) i 32 ik
J&, YAP mRNA K & 3R IA =42, Hil it CCK-8
SE G oo o) 4 B a2 XA B AR A W 5 Y LATS T
Ja ASAOY L A B S R T L. A R B, mRIA
LATS 1 AS4940 JI G, 31 LL 45 B S5 384 5y, S EL 4] A 2
B 1 FRIELATS I ASA94M A f) 19 5 6E 71 IH 5. %
K, AP TR . SR ah IR, LATSI3:
PRI AT e 38 0 15 S ASAO A LA W FE G T, T B A 549
G GE RS Jy, 5 RASA IR TR . X
LATSI/E & i 27 I 4 REAT A 57—
J5 1H], 18 i RT-PCR. Western bloth& il 5 % i 3 1A
LATS1IA5494 il ' YAP mRNA 2 25 H I %k, K
PLYAP mRNA K 55 [ [R5 535 B IR, 38R 7E
AS494H iy A i % IALATS1H] g XFYAPF= A= 1 411 il
YER . EVHLATSIRT ASAOLH 0 A= 2247 s AL AR
F AT e 5 i 5 (R YAPIY 3 08 PR AIR A . LATS1AI
YAPAH HAE FHLEE 73— e i B . A H ATt
FEARKE, #— P4 XLATSIENSCLCIR 268 /7.
A P9 50988 14 77 THT 1) A B A S AL E e A o A 2

LATSITEIR N B i () A 2R L i Rt F dm

A& 1 A, SR 5% TLATS 10 £ FH i
Az WL K 5 At 3 6 AR ELAE 50 Rk 00 2%,
AT BIRA L. AR FILATS1H]
NIMRE I W 6T SR UL 0 SRS ATHE
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