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IQGAP1 Promotes Cell Proliferation through ERK
Pathway in Non-small Cell Lung Cancer

Zhao Mingna, Lou Jiatao*
(Department of Laboratory, Shanghai Chest Hospital, ShanghaiJiaotong University, Shanghai 200030, China)

Abstract This study investigated the regulation of /QGAPI on proliferation and ERK pathway in non-
small cell lung cancer (NSCLC) cells. A549 cells, with low endogenous /QGAPI expression, were treated with
blank, Ad-GFP and Ad-GFP-IQGAPI, respectively. H1299 cells, with high endogenous /QGAPI expression,
were treated with blank, control siRNA and /QGAPI siRNA, respectively. Then, it was followed by MTT assay
analysis for cell proliferation and Western blot analysis for ERK protein level. In addition, the two cell lines were
treated with U0126, an ERK1/2 phosphorylation inhibitor. The results indicated that JOGAPI over expression
promotes cell proliferation and up-regulate the p-ERK1/2 expression in A549 cells, while knock-down /QGAPI
results in the opposite scenario in H1299 cells. Meanwhile, U0126 treatment restrained the promotion of /QGAPI
on cell proliferation. These results suggested that /[QGAPI promotes cell proliferation through ERK pathway in
NSCLC.

Keywords  NSCLC; /QGAPI; ERK; signalpathway; cell proliferation
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i P A2 e B e AE AR S AL T B S A R
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ST RAEAEFAL R 16% . JE /N 4 i fiti 4 (non-small
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BT A e BRI A A RS 731 S A B
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10GAPI(1Q domain GTPase-activating protein
D)2 7T K B 1) — FiRas GTPRG V& 1k £ (1 1,
Rho % Ji% it Ui RaclFleded2 1) — A 240 W K F
IQGAPIH LLE: &5 Z R 50y Tkt A, it 5
455, IQGAPIRE 2 5 Z Tl Al K 73 144
FUIRE, AR A ALE L A R RGBT L A
WL Ao, JF AR RIT RS . AIRAME S S
W 2% rh R P N I AR RIS AT AR SR
L, IOGAPIHESLIR . B TP A5 2 Bl MoRs h &
PETE SRS, AR, R T IOGAPIHENE, H5 5k
AR/ G0 il et 200 i 8 B U AT 5 G b AT ST LA
A5/ A0 i g 240 P DA 0 e, e R K R RIS
TQGAP IR 5T 0] 4 )i 19 55 S ERK A 5 38 2% (1) 52
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1 MRE5R*
1.1 R 5iRF

A NSCLC 4 i Bk A549 FITH1299 i § ATCC;
RPMI 164015773, Opti-MEM Hji 2 IfiL 3% (fetal
bovine serum, FBS)J 1§ [ GibcoA #]; TRIzolix 7]
FLipofectamine 2000/ [ Invitrogen A ;2 4% 5% ik
A B %AW TREOGE) A RA A 514 thoe i
FERL( BT 2y IR A W) & 18, IOGAPT siRNAFIY]
PEXT FESIRNAJ B T M8 AR A R A A 5
15 B[ 32 % A A T B BORH DGR W B 35 < R A
AR W 5C T, B-actindii 44 ) [ Abcam A ;5 bt A
IQGAPI1Hi/& I H Proteintech A 7 ; it AERK1/291
PEFR BT A p-ERK 125K B FIHETE YR AT
B 2> ] AR S AL AR 1 4 Ll S B g G Ak
S EM Y EARAT R A )5 Alexa Fluor 488F5 it
L = Pt e lgGHL 44 1 1 Cell Signaling Technology 2+
H]; MTTiR 7 A 16 52 Solarbiog 2y 7] ; DMSOIR 711
H A TAY) TR 047 BR 2 7] ERK 1265 R

1700126 [ Thermo Fisher/A ] .
1.2 ‘ApEiEFRS4EE

AS4941 I FIH 129941 M 15 77+ 15 10%M 1 1ML i
[IRPMI 164055773 1, H 137 °C. 5% CO,[M K57+
PR IR FRAl A BEIR70%~80%H, 435l I\
1% £ Ad-GFP }, Ad-GFP-IQGAP1 i3 5 5 3 47 % 73 JiK
e, WAL AU FSERAFKGM . R A
70%~80%I, 2% Lipofectamine 20001 B 45 % 4L 4]
W, Har A A, B A AN SEEG A, B 137 °C.
5% COL[RTFRF6 H 15 7%, 48 h 40 A HE ENRNAFI 25
5T, T a2k .
1.3 gRT-PCR

g 3 IS RNAJS, MOERNAWK E. 2 pg
B S icDNA.  LL1 pL cDNA K #5 #i47PCR,
I0GAPI L5514 : 5'-GGG ACC AAC CAA AGT
GTG TCA AC-3', Tiff51#¥): 5'-CTG CTC ATT ATT
GCC TGT CTT GGA-3', B-actin - i 5] #): 5-TGA
CGT GGA CAT CCG CAA AG-3', Nii5|4: 5-CTG
GAA GGT GGA CAG CGA GG-3'. $ZR7£nit W %
RNV ARRFIFET, 95 CCHALE S0 s, 28 )5, 95 °C 5,
60 °C 34 s, 40MEHF . T RNV BE3NR AL, KH
2RI AT AR E B
1.4 ZApRSRIERH

4 'E T37 °C. 5% COLfREFERE h 855724 h,
IR 3 2 N M i IR, FHPBSYE3 M, vk FH i [ 5
10 min, 5% Triton¥& AL HE3 min. FRE2 g BSAK)
VAR 120 mL PBSHEW P, FCH11% BSAZS I -
BN FF I F WA 30 mine 1:1 00054 B IQGAPI,
4 °CHFE 1, PBSYE3ME, 163 mine —PUiFH: 4>
AN Alexa Fluor 488%11C 11 “E P ARIgGHIA(1:50),
FEIRHFE 1 h, HPBSYESH, 47385 min. v, %6
WIBEIE . .
1.5 Western blot

10 pmol/LIFTU012640 B] 5246546 Hf130 min /i iU £ £
1, 2R A0 T I I 2% B 1 i BRI, 95 ClnFA
5 min, H10% SDS-PAGEZ [ )it i ik 43 2 FF b, Y 4%
L PVDF. 2% BSAZ L E A2 h, A —$i(Fh
FELLI4491:800) T4 °CHiF &I, MBI IS 40
B (HRP)bRICH —Pt, BEBFE 1 h, W2z Aok
FRRE I & 1 5K
1.6 MTT

Wk 2 I 1 40 Bl AR 96FL AR Th, B FLEZYS 00074
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Ja, 4 ML EE 5, AERS RTINS mg/mLIFMTT, 2 h
JA RS 2R FEI, N AN200 uL DMSO, 37 °C 30 min, ¥
M Dso 018, 551 dF0 AL, LS RERE24 hilll 514k, 3ot
4d, e geit o i e e A K 2
1.7 FitESH

K HISPSS 19.08K A1 BEAT Ge vk 27 43 B o S0 4K
i P B e 22 30, PIREA S EL R e 5,
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2 R
2.1 AR IE/ N B R 4R Btk hIQGAPT Y
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S 98 5T REPCRYG: . 5 11T ) 28 VB g

(A)

3.0 7

ok

2.5 1

2.0 4

1.5 4

1.0 4

e

0.5 4

Relative expression of JQGAPI mRNA

A549 H1299

©

A549

100 pm

PTG W 270 = /) 4 1 il 9 40 O R A 549 F1H 1299
O NYEPEIQGAPIERE . W IR, 3R 5 kA 45
B2, EIYEASA9OFIHI299H #R T IQGAPI R IA, 1B
H1299IQGAP {1321k 7K 15 35 1 AS49, 7% 7 2
H G272 L(P<0.01). R, IX2F0 40 fa bk vl FH T
Ja SL IR

2.2 qRT-PCRIGMEEFFIRIQGAPIFEIE/ N A
Pz 2 B P B 0%

15 IR TEIQGAP IR R IA (1 AS494H v, e G
Ad-GFP-IQGAPI N5 8 JFURL, [7) i e 725 380 BURL A
X, 24 WS KEIQGAPI AR . [FIFE, TEIQGAPI
1 2K ITH 129940 [l T, %% GLIOGAPI siRNA, [A] N
G40 BisiRNA, 24 hJ5 HqPT-PCRE MIQGAPI1)

B)

A549 H1299

~~

IQGAP1

| — ——

H1299

100 pm

A: QRT-PCRAIN 5 kA /N0 i 40 i P IQGAPT mRNAZKF, #%P<0.01, 55 AS4920 LU A B: 4R 14 BN MIQGAP L AR (1 /K- C: g oé

JEUWEIQGAP LEEPIIRAR/IN AT il A e o 52 47

A: the levels of JOGAPImRNA in two NSCLC cells detected by qRT-PCR, **P<0.01 vs A549 group; B: the levels of IQGAPI protein in NSCLC cells
detected by Western blot; C: the IQGAP1 positioning in two strains of NSCLC cells observed by immunofluorescence.

Ell IQGAPITEH1299F1AS4940 Ak o Fik 7k S B9 A&
Fig.1 The expression of /I0GAPI in H1299 and A549 cells
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A: IOGAPIHE ASAON il F2 ik 7K1, #%P<0.01, #P<0.01; B: IQGAPI#FH129940 i 57K, #*P<0.01, #P<0.01,
A: the expression level of IQGAPI in A549 cells, **P<0.01, *P<0.01; B: the expression level of /QGAPI in H1299 cells, *P<0.05, *P<0.01.
E2 #EFIQ0GAPIHIMRNATKF
Fig.2 The mRNA level of IQGAPI after transfection

(A) B)

77 = Control group s 7 —— Control group

- Empty vector group Hkok - Control siRNA group

64 == IQGAPI overexpressed group } 6 —— IQGAPI siRNA group
3 o
= 54 °
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25, # E g 1
52 e =54
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o a 8
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=3 za 3
5 < =C
s 2 &
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= =

1 1
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Time (d)
A: IQGAP X AS4920 J B4 HE B H1 15200

Time (d)

*£P<(0.01, **+*P<0.001, IQGAPIIL Rk 4525 A4LELES; #P<0.01, 7 P<0.001 I0GAPIIE ik 1525

WAL . B: IOGAPIGTH12994H i 3458 fig 77 (1 5% 1, **P<0.01, ***P<0.001, IOGAPI siRNA4] 5 %% (441 LL#; #P<0.01, #*P<0.001, I0GAPI

SIRNAZ] 5% I siRNAZ] HL 4T

A: the influence of /QGAPI in the proliferation of A549 cells. **P<0.01, ***P<0.001, /[OGAPI overepression group compared with blank group;
#P<0.01, **P<0.001 IOGAPI overepression group compared with GFP group. B: the influence of JQGAPI in the proliferation of H1299 cells.
*%P<(0.01, ***P<0.001 IQGAP! siRNA group compared with blank group; “P<0.01, **P<0.001 I[QGAPI siRNA group compared with control siRNA
group.
El3 IQGAPIZINSCLCHAREIEFE RE 11 Y £2 M
Fig.3 The influence of IQGAPI in the proliferation of NSCLC cells
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|..-| B-actin | ——— S-actin é LB
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A549 H1299

A: IQGAPIR} A54941 I ERK 1/2 Fp-ERK 1/2[f 25 11 JFUK - (1 5% 08; B: IQGAPIRH129941 BERK 1/2F1p-ERK 1/2 (11 25 1 5K - IR 529 C: A549.
H129941 ifp-ERK 1/24%) & o **P<0.01, 525 (20 LLEE; #P<0.01, S5xf 2 LhEg .
A: the effect of JQGAPI on the protein levels of ERK1/2 and p-ERK1/2 of A549 cells; B: the effect of /JOGAPI on the protein levels of ERK1/2 and
p-ERK1/2 of H1299 cells; C: the relative levels of p-ERK1/2 in A549 and H1299 cells. **P<0.01 vs blank group, #P<0.01 vs control group.
E4 IQGAPIFTERKI1/2FNERK /27584 {7k T 89820
Fig.4 The effect of IQGAPI on the protein levels of ERK1/2 and p-ERK1/2

03 PR ARH129941 f 39 GE fe )y, 22 3 A Gl 2
B X(P<0.01). Mg BN, IOGAPIREW AL BEE /N
10 L T s 40 L P 4 B
2.4 IQGAPIZTERKZRIAK RN

18 1 Western bloti £ Ml ERK A5 5 il 2% " ERK
WA RIE KR, 45 R EapTR, fEAS4941 i,
1t R IKIQGAPIHE W (L BFERK 1288 (A M B R 1k, 5
THH, TEHAZ NN ERBGH R 1
H1299, MifiIQGAPIZR LR T HERK /24 F [
BRI AL K, 525 (4. X BsiRNAY] L 1) 22 5
BAF G258 X (P<0.01). LA B4R, IQGAPI ] {iE
HEERK1/2 [ IRAL. o
2.5 IQGAPIBLEU012640 T8 3 3F /) 24 Bt it 22 21
REIE5E1E A BY 520

TEAS49FTH129941 il 73 51 H 10 pmol/LIFJU0126
AL T30 min, HIERKI2H BRI, 2 57> 5l %
KR YHIQGAPI, FIMTTSZ 56 K0 0 410 it 184 5 € 7
g Fn ESHT /R, UO1268E M 10 4 IQGAP I 4 Jd 3%
B REAE L, 525 L AUR B L i 2 S gt
R X(P<0.05). LA &5 R ULH, 10GAPIIE i F
ERK 1/2 (R TR A0 AP (I 12k 4 i 184 52
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TIQGAPIAEFL P ™, B gt 158 22 i ifgg v
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fRFEVEH T R SATWITRW], IOGAPIE it
1 HImTORAE 5 i #5+1%, JiF b Cded2. Racl Akt
SEAHOCH U, (R R M s s . DL BRI R,
IQGAPIJE— AV (E SR SE A o

Al B A 5 TR 1 O (extrallular signal regulated
protein kinase 1/2, ERK1/2){5 il i, J& T 22 8 5%
k.55 13 (mitogen activated protein kinase, MAPK)
{5 T U KGR, 25 2 MRS A AT A i
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Rast 10, DAL AR 22 il 4h =X 38 o1k
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( ) 9 - ( ) 9 -
—+~ Control group -~ Control group
== Empty vector group == Empty vector group
—=IQGAPI over expression group —= IQGAPI siRNA group
kS — IQGAPI over expression+U0126 group — IQGAPI siRNA+U0126 group
=] e
]
%861 1 = 6-
&8 1 2y
=3 £ g
S — L S
53 =
E Y otk g Td
5 < v 28
: / S 37
= olte
= B °
=
=
0 T T T T 0 T T T T 1
0 1 2 3 4 5 0 1 2 3 4 5

Time (d)

Time (d)

A: U01263F AS4941 iU BE (W54 M . **P<0.01, ***P<0.001, IQGAPIL K IE+U012620 5IQGAPIL R IE A LA . B: U01265%H 129941 i 34 5 1)

B, *P<0.05, IQGAPI siRNA+U012641 51QGAPI siRNA 41 Lb# .

A: the effect of U0126 on A549 cells proliferation. **P<0.01, ***P<0.001 /QGAP1 overexpression+U0126 group compared with /QGAPI
overexpression group. B: the effect of U0126 on H1299cells proliferation. *P<0.05 IQGAPI siRNA+U0126 group compared with /OGAPI siRNA

group.

El5 U01263FNSCLC4H A1 7E H1E
Fig.5 The effect of U0126 on NSCLC cells proliferation
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S it s 40 P 395 e R e R B A Y, JL mT R
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