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Cba induces the proliferation and migration of NSCLC cells through activation of Akt1 -

ERK1/2 pathway
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[Abstract] Objective: This study aims to investigate the effect of C5a on the proliferation and migration of non-small cell lung cancer
(NSCLC) cells and its potential molecular mechanism. Methods: The C5a receptor (C5aR ) expression in the human normal bronchial
epithelial cell line BEAS-2B and three NSCLC cell lines (H1703, PC9, H1299) was examined by RT-PCR and Western blot (WB)
analysis. PC9 cell were stimulated with various concentrations of C5a, and cell proliferation and migration were examined by CCK-8
and scratch test, respectively. The PC9 cells were treated with C5a, and then the expression and phosphorylation of Aktl, ERK1/2 and
PKC-a were examined by WB. PC9 cells were treated with Akt1 inhibitor (Perifosine) and ERK1/2 inhibitor (U0126) , respectively,
followed by C5a stimulation, and then WB was used to examine the expression and phosphorylation levels of Aktl and ERK1/2 and
their upstream and downstream regulatory relationships. The effects of Perifosine and U0126 on PC9 cell proliferation and migration
were determined by CCK-8 and scratch test, respectively. Results: The expression level of C5aR in PC9 cells was obviously higher
than that of other cells. C5a could significantly promote the proliferation and migration of PC9 cells. In addition, the phosphorylation
levels of both Aktl and ERK1/2 were markedly enhanced in the PC9 cells induced by C5a, but the protein expression did not show
significant change. Furthermore, Aktl and ERK1/2 inhibitors markedly down-regulated the proliferation and migration of PC9 cells
caused by C5a stimulation. Aktl inhibitors not only attenuated Aktl phosphorylation, but also attenuated ERK1/2 phosphorylation.
ERK1/2 inhibitors only attenuated its own phosphorylation. Conclusion: C5a induces the proliferation and migration of NSCLC cells
through activation of Akt1/ERK1/2 pathway.
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RIS - Rz A 20 R 38 3 /0N 20 il
(small cell lung cancer, SCLC ) F13E /NIt fifi 8% (non-
small cell lung cancer, NSCLC) P K", B F4i kK
LB B R T NSCLC (294 85%) , il il 4F: 3k
NSCLC I & 93 2 R AL 3 52 1B AF T 3 e 34, i
TR AT NSCLC #3955 PR FD & s L) HLAg 4 22
o

NSCLC FJE A 5t e FIAAEE S R A G,
1 L 5 g J) 38 S 5 v 17 e B2 R R (A
TNF-oFl1 TL-6 ) FIAMA (U1 C3a F1 CSa) AYAE FHHH AR
Kl WRFE R IR, M C5a AT T AMA 2R 40 3 4%
ARG I = A TR AT B A U A b
I8 SR TR OB A AMA CSa il i3 H C5a Z AR (C5aR)
VEF TR0 40 M, BERE Y G2 N2, S Rg fe a2k i g
B A KA RS ™ . NSCLC H M AR 4R 4L CSa
S I % IFRENE HE NSCLC 40 i A5 >, A
PRATHT AR FE & B, AR 4P C5a il NSCLC 20 iR
SR AR 11 200 0 ) 184 B8 R 3 5 A 1 32 A%, (R G
C5a {12 NSCLC 4 Jitd 345 Ak B 19 2 F-HLak , B i i
NHRE

Pl , CSaifs AN A 3500y 8 5 5 5
£ e Py e 5530 B ) 0 AR %, B AN CSa R EG
24 195 R R O Akl 2 M S R T R 12
(extracellular signal-regulated kinase, ERK1/ ) &EE0L
CUAT, Akt] 3 T 22 Ie 40 6 1 1 5 RN 3% A2 D)
G, Aktl AT IO R U5 40 mTOR S84iE i
i Je 4 ) B84 7 RS LA R R I A T A it
Ak ERK1/2 j& MAPK ZE B ZE 1 o 1 R e FE AR
SF Y 22195 R R AR I , ERK1/2 AT R 9 I w iR 1k
FERE IR 1, A0 ) B4 58 5 oAb A5 TR sl b
FEE BRI SCHRRGE CSa n]al i 35 1k Akel {2
PEFLBR R AN AG B 5T . AN, CSa 38 T I A G
ERK1/2 #4560 B8 40 i 1) 36 78 F iR 28 mE 111 (HJE,
A 5 CS5aVEH T NSCLC 41 J5 15 53l % 10 38006 15
15019 A LSRRI o

ARV AT HIAF AT © % B, FH CSa il 3k o1 b5
FEH9 NSCLC 40t , NSCLC 4 it ft) 1 5 AT 74 fig
¥y 3, H Ak A ERK1/2 BB IR 1k 7K -t 7]
A E IR, A CSa B3 NSCLC 20 i J , vl BE i i
WOTE Akt 5 ERK1/2 15543402 15 4 6 1% 184 5 F i
%o BT, ARSI T LA T SE5:, 9T CSa diih
Aktl FTERK1/2 {1 3 NSCLC 41l (1) 34 58 F1T 5% (1 4E
5L
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1.1 ##

NIE# S8 F B2 40 M 5 BEAS-2B il 3 A
NSCLC 40 its & (H1703 . PC9 . H1299) 4 i1 507 K 2
Hh ] B AR B SR O PO R AR . N CSa R (R&D
Systems 23 A, EHE), ¥ C5aR UK (I Abelonal 2>
Al ), BB Aktl (t- Aktl) | 5 BR 16 Aktl (p - Aktl,
Ser473) . B ERK1/2(t-ERK1/2) . # R 1k ERK1/2 (p-
ERK1/2, Thr202/Tyr204) ., i PKC-a (t-PKC-a) B iR
1k p-PKC-a (p-PKC-a, Thr638) B 14 (Cell Signal-
ing Technology A 7l , 3€[H ) . HRP FRic L -4 1
W =Pt B — 9T (A AE Biosharp 23 F] ) o Perifosine
(Akt1 #3170 F1U0126 (ERK1/2401k15)) (|3 MCE
INTD) o JEA LT (fetal bovine serum, FBS) (Wisent
NaE]L IR ), DMEM(Gbico /A, 26 ), CCK-8
& (B MCE AT,

12 F#
1.2.1 BEAS-2B.H1703.PC9 A= H1299 Zm it & t 3% %

W17 A A R 4% AP T 7 10% FBS () DMEM 5%
SRR, BT 37 °C 5% COMAE h 1537 48 h.
20 L 5 R B 90% Y, 4% 12 3 LB AT 4 AL
R, Hgkseii 3%,

1.2.2 BEAS-2B.H1703.PC9 #= H1299 %a ¢, % C5aR
KRt

RT-PCR: R & NCBI % E#k 21) H B9 L H CDS
X, F FH Premier 5 8K A7 5 19511, -5t 38 H
EMRGABRA TGN JFFIAT : C5aR (L5’
ACTACAGCCACGACAAACG-3'; Filf5'-CCCTAAC-
CACGGACTCTTC-3") , GAPDH ( I i% 5'-CAAGGT-
CATCCATGACAACTTTG - 3’ ; F i 5' - GTCCAC-
CACCCTGTTGCTGTAG -3" ) . & BUHT iA 40 Y &
RNA, i 5% 5% 4 ¢DNA, LU cDNA R4 4% , F Prime
STAR@ Max DNA Polymerase /£ 1T PCR JZ I/ , e &)™
AT SRR RE A FEL UK, AT IR

Western blot: B iR 4 L 23455 ¥ 850> 3 min, B
30 pg FE 1T SDS-PAGE HLik , e 45 V H Hfke 4,
PR 120 VHIK 2 h, 3235 0.3 APRE% 120 min, 9545
FFZENS] PVDF B 15 PR W3R w041 2 h, i
APt C5aR Ptk 4 CIFHE IR . EPESFH HRP Frid
A PUEIRIRE 1 h, 1T ECLAL2E & GGG
1.2.3  Western blot 5% ¥& #4 M PC9 %8 i  Aktl.
ERK1/2 .PKC-ouB B2 A4 7K -F

WLAE C5a 3 PCO 20 5 AN ]S [ 57 1) 200 i 2
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I, 4T Western blot ¥ Aktl .ERK1/2 .PKC-afjFEik
R R K, 3 HT o FH 10 wmol/L Perifosine
5 U0126 537 A B PCY 4 i 30 min, X5 A 50 ng/
ml C5a 3L [A0EH 3 h, 17 Western blot 5 l Aktl #11
ERK1/2 W3R FIBEIR AL

1.2.4  CCK-8 F 34| PCO 4m it 64 38 74

4 PCO 21 A T 96 FLAR , 24 b J5 8 BTG IfiL 775
DMEM #55% 24 h, 4235 FHA R B2 1) CSa 03 20
48 h, BFLANA 10 pL () CCK-8 ¥, 76 37 CHF &
40~50 min, FHBEFR G RE 450 nm ASRIOEEE . 4] 1
At AfERN 2 96 LA , 435I 10 umol/L Perifosine Fil
U0126 4b B AT il 30 min, £ 50 ng/mL CSa H| 3441
J2 48 h, FF i CCK-8 S A il 4 3 78 7K -

1.2.5  @mfe x| IR 5 B4 PCY 2m e el it 4%

W5 PCO 4N HE 42 Fl T 6 FLAR , 24 h 5 e BTG IfL 775
DMEM }5 5% 12 h. i it 200 wL B9 & W 3k 7= A= 4
Ji B A 2R 405 11, FH PBS V&V 0 7% O 4, A2
1% FBS (1) DMEM, [] B Jin AR [) & B 1) C5a 4k 25245
7%, I T 24 h A1 48 h LSS LR RS 1R L o [R] 1
1 20 M H b 28 6 FL AR, 64T 4N SJK , FH 10 pmol/L
e 5 119 Perifosine A1 U0126 43 5 A FRAA ML , 30 min J5
T 50 ng/mL 114 C5a 4bFHZH g 24 h 7148 h, gL H:
TR,

1.3 %it$F7 &

FITAT S 0 S7 2 3 Wk, TS s s LA
bR (x £ 5:) Fn . RHAISPSS 19.0 Geit# 4k
TGt 22 031, Z 4 8] FL B R FH B R 2R 7 2247
BT, Bonfferoni I HEAT I L3, P < 0.05 W25 5+ A 40
IES-9&

2 # R

2.1 NSCLC %8 e, % ¥ C5aR #) &k H oL

BRI T IR SR L R (BEAS-2B) DL
e 3 FeE DL NSCLC 4 fft 52 (H1703 .PCY F1H1299)
Wi CS5aR B R IA AL . 45 R B IR, C5aR 78 PCY Al
H1703 4 ffd i 3594 B 2 4 223k, {H L PCO 4 fifl 1 5=
KA g (1) R 2250 50 26 56 1 PCO i il &
HATHOC SR .
2.2 CSaR# PCO 4m )G if Fam f3g b fo it A5 A A
BN = 04 A 2
2.2.1  REVRE C5a Rl PCY %0 it )G 4m e 3% 5 48 )
7 R4

FEUESE T PCY 4 il 5 323k C5aR J& , 439 HH 0.
0.05.0.50.5.00,50.00.,500.00 ng/mL F#) C5a i PC9

YA, 48 h J5 1T CCK-8 S 56 A I 24 Jd 1 38 B 1¥5 O o
S5 R I, PCO 20 L () 3 B Bt CS5a 0038 2 1R
K2 B 9, >4 R 5 2y 50.00 A1 500.00 ng/mL
B, S G o Ao 3 (81 2) .
222 ARREVRE CSa ik PCY 4o it )5 4m feu it 4% 48 A
B RR

43511 0,0.05.0.50.,5.00., 50.00 ., 500.00 ng/mL
C5a 3% PCO AL 48 h & , 47 Jl I S or Al 241 A i) ik
AL, G55, C5a LAFIH M (75 s R4
A9 RS , Horb L) 50.00 F1500.00 ng/mlL 51 2 1550
R (K 3) . T 50.00 ng/mL Al 500.00 ng/mL
C5a 0 Y8471 2t 22 6] 240 0 185 5 R0 GE A% 7K - TG Bk 35 2
S, WERE I 50.00 ng/mL R T T SE A S2H
2.2.3  C5afti PCY #m it Aktl = ERK1/2 4 BB AL

TRV C5a 1755 PCO 14 5l AT A% 1 VB 7E HL

A BEAS-2B H1299 PC9 H1703

C5aR

GAPDHIE
B BEAS-2B H1299 PC9 H1703
B_aCtin _ 742 kDa

A:RT-PCR Il 7E C5aR mRNA 34 ; B: Western blot #6:{ll] C5aR
Mk (n=3),
B1 EEXSE LK BEAS-2B #1NSCLC 4/ &
H1703.PC9 #1 H1299 1 C5aR B3R IL1E R
Figure 1 The C5aR expression in the human normal
bronchial epithelial cell line BEAS - 2B and
three NSCLC cell lines (H1703, PC9 and

H1299)
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h.3 h.6 h 12 W) IEFE TR LGS F 224 CSaidid Aktl-ERK1/2 i %3 5 PCO 49 e,
Aktl \ERK1/2 Fl PKC-a 2B 5B RR LGN . 45 7 e it 4%

R, CSa JF PCO A |, I 44 5% Akl F ERK1/2 HE— 34 T Aktl #1 ERK1/2 78 C5a %55 PC9
HIBEIR L AT, IR TE 3 h 247, T PKC-af 3R Y1 3 5 AT RS BVE o Akt 405657 Perifosine
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Figure 3 C5a stimulates the migration of PC9 cells by cell scratch test
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Figure 4 The expression and phosphorylation of Aktl,ERK1/2 and PKC-« in PC9 cells treated with C5a
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FTERK1/2 #1141 5771 U0126 43 51 4b B PCO #ii il 30 min
(1% DMSO ¥ FIXT IR ), #2385 H CSa il 3 h )5, 47
Western blot £ 1 Akt1 Fil ERK1/2 4 3% 3k Flis g4k o
%5 B 71, Perifosine 1 U0126 1] 43 51 BEL T Aktl FI
ERK1/2 (R AL , A AR 1Rk . BLok,
Perifosine € T ¥ ERK1/2 1% #% iz {k , 1 U0126 %f
Aktl BB fL A I W2 (1 S) |, $2R CSa il 3

A - + +  CSa

- DMSO
Perifosine
U0126
—60 kDa

L+ o+

p-Aktl

PCO ZH L5 Akl F ERK1/2 B I% AL W] REAEAE—E 1Y
R AR B CSa il PCO 40 3 i B Akl
%S ERK1/2 9151k . CCK-8 FIZH i 9 52 36 i3k —
A2, 3] Akel ATERK1/2 7] DL & 08055 CSa |-
P PCO A IG5 FIER (El 6) . kg REH,
CSa il % PCO 4 j J= AT 388 0 800G Akel-ERK1/2 38 #§
{2 1E PCO AH it i34 58 FIEAS

5 p-Aktl
| p-ERK1/2

ik
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=
p-ERK1/2 : Lo |4 44kDa - . * ,
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A:Western blot FLIK 55417 3 B 2 5 BT HETE 1K (55 DMSO+CSa 2l L4, "P < 0.01,n=3) ,
E5 AktlF1ERK1/2#HIFXf C5a %5 PCY 4R H Aktl F1 ERK1/2 RiAFREER L 598200
Figure 5 Effects of Aktl and ERK1/2 inhibitors on the expression and phosphorylation of Akt1l and ERK1/2 in PC9 cells in-

duced by C5a

g
=)
|

D(450 nm)

o W o
- |-| *
- |{ *
DMSO

9&6 xOé‘“\ \300' .'
o
wn P
=
a
C
100 1
S 80 ] ;
‘@/‘ 60 A 8
o 40 A = z
= =
= 20 A £
0

U0126+C5a

A:CCK-8 9258 s B AN MRIIR AR E T (x40) 5 C: IR I8 12 1 A HTHIB L. 5 DMSO+CSa 2l HE#R, P < 0.01(n=3).
6 Aktl F1 ERK1/2 i#I5%F C5a % 5 PCY 41 Mt 58 #05E 7 1 40
Figure 6 Effects of Aktl and ERK1/2 inhibitors on the proliferation and migration of PC9 cells induced by C5a
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FKIE  NSCLC & HCH A R AL T R B HELE 5 AL 1Y)
G AR ZE H T, A3 ¢ NSCLC 99 R R &
B A SE 4B T, HonT B NSCLC I SR b
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KR,

ELAI CSa JEAMA R Guil i 3 2k i A2 G RHE 1
() CS 4 7 B o XHF IR A K L CSa BRREVE N
FE AR DR 738 50 v e 200 LR A T 2 i A A AR
Jiggg Jra 8, R B 22 AR R TR, SCREAE M I
BT MR A G FE . NSCLC R N T A
MF] CSa K & T, AR E RN TR B CSa s
DESE R NN WM R FE S THE R e
NSCLC Zi A< 5™, ARWF5E &I, ASMNH C5a 3%
NSCLC 4 AN FEfE 128 240 ff A 386 7, 3 RE 4 o 200 g
FIAEFRS , PR St — 25T CSa il NSCLC 20 A 4
B R v BEVS K 4TI

ANJITJEVHT, J e 200 A f 3 7 AT A% 5 HL A P Y
T T AL DA OG , {H A G CSa il NSCLC
YA B A5 I A HE L5 i i, AT ATE . T8
I, AR 525G ] Western blot &l 1 — 2655431 1O W
PR AL CRIE A OTE Bl o 45 2R & 30, C5a il PCY 4 Jifd
J& H Akel A ERK1/2 BB R AL 35 3 . Aked A1
ERK1/2 #1350 7T B &5t 98 By CSa 033 PCO 2 L )5
V5SS 55 MRS, $27R Aktl A1 ERK1/2 ¥4
L C5a15 S PCO AR AN AE AT AR . (HAS
— PR, SCHRIRGE CSa tho AT AR FH T HoAt g 4n i,
FFIE Akl B ERK1/2, 140, Lu %57 4238 C5a vl
TGk Akt 1E$ FMA R 25 3 (A - 32 (complement re-
sponse gene-32, RGC-32) FEPR 1) 3k , fe i FL AR 4n
LR G5 5 Maeda 56 BIFFE R IR, CSa FERE B ME ' 40
JeL s v Rk, I R 3E A O ERK /2 2 9 41 AR
(1278, FHUL AT DL, 2 e 4 200 e oA a5
CSa 0% B, IR CSa nll G ik Akl 5%
ERK1/2 figFiyeg 40 M s 5 A A%

B SCHRHRGE , A4 98 Cyclovirobuxine D (CVB
D) Al DL 53 Akl -ERK1/2 15 53 #4101 45 & 9
fifgeg & A2 B C5a 16 1k Aktl 8% ERK1/2 J& 75 7778
FHEAE R, AT AEIRE . PRI SO R A R A 52
¥, BT Akl 1 ERK1/2 22 [6)J& A7 AE [ T ek
MIRFR . SR EIR, 753 CSa fill 4 PCO 41 i v
Perifosine fiE [A] i} T 18 Aktl F1 ERK1/2 BOREBR AL, , 1

TR AT B B 52, $27R CSa il PCO 40 i 5 B
VFREE S Akt 1755 ERK1/2 (36 1k

25 LRI, ARWF5E L, CSa Hilli NSCLC 41 i 5
A BEiM I 1% Ak Akt1-ERK 1/2 38 #8412 57F NSCLC 21 i)
HETE T RS , X PR FE NSCLC B IR ML R 1L 1 3
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