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[ Abstract] Background and purpose: The transcription factor PAX6 is primarily expressed in embryos.

PAXG6 is also expressed in several tumors and plays oncogenic or tumor suppressor role. This study aimed to investigate

the expression of PAX 6 in non-small cell lung cancer (NSCLC) tumor samples and cell lines; and evaluate the effects

of PAX6 on the proliferation and invasion of tumor cells and the expression level of cyclin E and p38. Methods:

Western blot was carried out to detect the PAX6 protein level in 86 NSCLC tumor tissues, paired adjacent normal

tissues and 2 cell lines. PAX6 siRNA was transfected into human lung cancer A549 cell line. Anchorage-independent

growth and invasiveness of tumor cells were measured by MTT and transwell cell invasion assay, respectively. Cyclin

E and p38 protein level before and after transfection were detected by western blot. Results: Comparison with tumor
adjacent tissues and normal human bronchial epithelial cells 16HBE, PAX6 in NSCLC tissues and A549 cell lines was

significantly higher expression. After transfection with efficient sequence of PAX6 siRNA for A549 cell lines, the down

expression of PAX6 inhibits tumor cell proliferation, the proportion of cells in G, phase increased, the cell invasion and

migration decreased remarkably. Cyclin E and p38 activity was inhibited in P4X6 knockdown cells. Conclusion: PAX6

accelerate cell cycle progression by activating cyclin E and p38. PAX6 is a potential target for diagnosis and therapy.
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PAX6 % i E PA X% %ﬁ% , é}ﬁ ﬁ% EE Xj‘ﬁ Tab.1 Patients and clinical characteristics
BT, AR R R R R e =
JHlo PAX6 RN U T 52 6 S T, Rl <60 s
WRTANE T, el Smghen !
ik B R IR 1 T R Male 55
. ABISE B 2ER/RPAXGEENSCLC ekl Pomle !
I 2 2R 422 . K4 R T RS SR es %
IHRPLARPILAE I T REL. - ¥
SCC 52
Adenocarcinoma 34

1 ORI ik

1.1 HALAEARKRHAMER

W AR BT 2 — B B 20084F 1  —20124F9
AR FARIAITHINSCLC R, FHT3~54F, ik
BCEA 2GR . i BRI B 5 5 B FNSCLC AT
PR A RO L ML LI 2l , A R AR AR 2
R AT B TR YT o BN 55 L VR ST
M2, Forp B 390 . 156, FEik25~78
%, FH4523% . BEIMIKTERILERL, A2
BRI A0 R ASAOVE RSB0 2, NS LA
ML L6 HBEAE J X REAH, i 48 40 At 22 355 3% 05 FH
AL0% 64 37 I RPMI-164055 373, 16HBEZH
FL DU I A 109% 16 4 1L 7 U MEM -EBSSI A 85
A
1.2 FERFIRIEHE

PAX6FE S ESiRNAJE S (5'-GAGTAGCG
ACTCCAGAAGT-3") K TCULERAE I AYsiRNA 5511
NS—siRNA(5'-TTCTCCGAAC GTGTCACGT-3")
M EEHE SR GEARGRAR G, EH
J Bl (Western blot) BT FHPTAAK H Abcam
ISEl MTT, —HE I (DMSO) W H 3 H
Sigma/y F; RNAFEHUTRIzoliILF & . JIg )i
1Z|§Lip0fectaminew2000|ﬂ@ EES Invitrogen
N qPCRﬁ((7500 Fast Real-Time PCR %
40) F13E 3l PCRAL (2720 A 0E IS0 #4110 H ABLA
A, BE AR 93 AT R BE(GelDoc—1t TS Imaging
System)ll] H UVP/A ], A549 K 16HBE it 12 14
A E R B LA R e R B A i 5
i A P E ST o

Histological grade

II 37

Iir 49
Tumor size/cm

0-3 30

>3 56
Lymph node status

Positive 23

Negative 63
TNM stage

I 25

Il 19

] 28

\ 14
1.3 FHi&

1.3.1 siRNAZEZ

ASA9Y I TE 10% i 2F L5 AU RPMI- 164045
FEHRp AR E E R IRIMO0% ik, B, B
A4 . 2440 B A K 31 29 50%~60% 1 fill-6 T
TR A TR SEE A3 R34, 25 I R A0
NI, YL PAX 64 5 PEsiRN AL Flf4 JeNS -
siRNAFY B FEZH
1.3.2 RNA. DNAZE & RRIK

AL 355 i e MR 2H 2 40 i R A TR M ER T Y
PR, SRBGAF G A RARAF], R &
PRVEAL BRIEAT S0, RIS TS
YRR AR, RNAFEIUATRAE VK LA, SRR
i T -80 CHRAE, DNAFEM T-20 CLAAF,
1 RS W B M HL UK B R A S BE S A2 I 42
R FE A2l B, B Rk % S
RN
1.3.2 153 B T PCRAZM

AR S 0GR FH B CoE A AR X 2 vk, L
GAPDHNERIEN, W AT/ 0T, &
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HPCR N R R M ) i 45 (25 pl): SYBR
premix(2x)12.5 pL, HEYIER L. FiE5194%
0.5 uL, cDNAFAR2.0 uL, ddH20 9.5 pL, Jz
& 95 CHiAEPES min; 95 °C 15s, 60 C
30s, 72°C 30s, H40PMEH,

1.3.3 Western blot# | & & 4 & A /K -F

T2 W SR IA M B A T, AR E
B, AR N30 ug, SDS-PAGEEEKI90 VHLTK
3h, &R, PUART . BESEILE, B
1GR3 B LU R 1 2R 3A K-, LAB-actin i P
i
1.3.4 W Iife 1ieEMTTH)

Eeged hfn, R Y2l 40 i 5 T R L A
BeFpFoeflil, AALIAEI200 pL, AifE%2x10°
AU, FEALANAE A efL, DIRE RN A A
PR, B53E24 h, Al FHMT T SR 0 40 it 134
B, LIS mg/mL MTT, }:3:4 hG3d: Bl
150 uL DMSO, 7Z3%10 min, KA EEFHRY
K OGRE(AVE, 91490 nm, DMSOK NS5}
M, L4 d, AR
1.3.5 Transwell/J> F A& 28 fefz 42 7

Transwel /NZE R A4z 28 71, /NEHN R
TN 15% 164 137 FURPMI-16405% 75500 pL, /)
200 nLES x 10™ 20 A4 ke 20 B A
RPMI-16405555 0 2% i 4= 13, H4HEK6
AFEAR, H53R24 h, BUR/NVE, BERELE L2
dff, Y, RS ER T ER9AIIEL
1.3.6 R & RN 0l it 45

24FLIGE TR N, FEFLANMEELS x 10M, &
TR Z A, B2 mmi AR
AR L, phURdn e b e Akt R, UEE
0. 24, 48, 72 h4ifflizghfE o, sk %R
MR R SRR, R LT 10
SN 15
1.4 Git=4rE

N HISPSS 17.048 15k, 4R A 43
WFRoR, A HRECR T 200, B Dixss 3R
N, P<O.OSHZESATOTE L,

2 4 R

2.1 PAX67ENSCLCHMEZHL ., MR RIX
&R

PAXG6IER 545 FIL R W~ WFe =, Josl
W) RAREHABAR R S =, MR A O
HATIHHE AR, PAX6HERYENSCLCHRI 2R
Jegs 55 BC KT 2L 2 e A SA9 201 it 22 AH X 3¢ 15 B4y
(2.927+0.923) . (0.513+0.172)F1(1.024+0.264),
L6HBEZH L 2 R WLk (K1 1) o X o g 55 1E 5
ZHZ1, NSCLCMEAHZI P PAX65RIA/KF- 3% I
FH(P<0.05),
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1 PAX6EEERAR. BEERAARAMRPRIZFR
Fig.1 PAXG6 gene expression in tumor and paired adjacent tissue

and A549 16HBE cell

2.2 RNATF#3TAS4940 BIPAX63 1% 7K T2 22

Western blotfrll %5 R 0], L YL PAX 64T 5+
PEsiRNAZL, PAX6FIA/K- i E K TNS-siRNA
A XTI, AR ERA S FE X
(P<0.05, K2).

raxs D S -

B-actin

1 2 3

B 2 PAX6-siRNAYF R HEsiRNAREE TEAS4940IPAX6E B
KE
Fig.2 PAXG6 expression was suppressed by PAX6-siRNA in A549

cell
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2.3 MAPKISSi@EHpIs K EBEE LK F

PAXGHER R AMEEF272 h, $REEHASL
Western blotki il p38 85 H M R L /K-, 45
R, PAX6FENFHERIASAOAN M, p38HE MM
RALZKE T I, ZR A% #E X (P<0.05,
3),

pp38 — —
P38 _ _ ——

actn R

1 2 3

3 PAX6RIA T HMMpP3sE B RiA K HERML KT
Fig.3 p38 expression and phosphorylation was inhibited when

PAXG6 expression was suppressed

2.4 YHAEEEAE Bcyclin EFRIE 7K 46

Western blot*ﬁ‘f)ﬂ“PAXtﬁﬁilz,%ﬂEP@éﬁﬂﬂ@cyclin E
FIREM, GER TR, PAXGRESIIASAOAN,
cyclin ERARBKE T, Z2RAFRITFEN
(P<0.05, [K4),

cyin D S —

B-actn W I

4 PAX6Fix TiE4Bcyclin EE B RIAKTE
Fig. 4 Cyclin E expression was inhibited while PAX6 expression

was suppressed

2.5 FAIPEMEIEE,. B2, IR AN
i)

Uy LR i OB S R e ] O /81
A TR RO 193 difER 216 d 424y, PAX6-siRNA
ZH A B B S R R NS -siRN A4 il I
(K5, RZESXFI, 25 X 4L FINS-siRNA
HZERRRE IR, SN A 4 i S (5 1+6) il
(49+5)IK, T gL 5 oF A M B0 R (21£3),
RN (P<0.05) . WIRSCI 45 R PER, PAX6-
siRNAZ K 5%24 hm, WIRZE/NESHA L,
48 hig4a/N, (BIF RGBS, 72 hE, WIRYE
IN, AT IRZH FINS—siRNAZH 155524 h, ¥JR
FHE4R/N, 48 W 45/, 72 hWIRC ARl &
B, BRI BT
R JlJR T8 BEXT HE L2

18 = . Blank control

164 & NS-siRNA

PAX6-siRNA
1.4 7]

12
1.0
0.8 —
0.6 —

0.4

0.2 7]

5 HEREMMEEREEE
Fig. 5 Knockdown of PAX6 suppressed lung cancer cell growth

®2 BLASEHMERERRIXREEE
Tab. 2 Scratch width of 3 groups cells after transfection at 0, 24, 48 and 72 h

(mm, n=10)
t/h
Group 0 24 48 72
Blank 70.21£5.14 56.59+4.07 38.27+3.21 18.07+2.12
NS-siRNA 69.48+4.93 56.34+3.74 37.68+3.33 19.1143.05
PAX6-siRNA 71.06+5.28 59.76+4.68 46.91+4.04 35.21+£3.28
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3%’

it g 2 THE 90 R PR R R RBE T 3 R i AN
TRUEENEZ —, HiREZE, ERMER
KAWL BB LW, i
WIS T m R 2 —, (HE Wk, il
FE BRI BRI RN BRAR . BT, TR 4y
T8I 55 R A 22 R PR B 5 i PRAE 5 1B
[

PAXGFEP i T AR 11p13, Zwtth
RO GFER 6, 7R AL PR SE I O SR A
Pl HEEMIBELE A DNA, A MR
SEIIIRE . PAX6IERTEM 2 R 5 IR A& B i
PR ik 17 TR A BAE A N R 2 g
IR R S5 e e LA A 2R e PR PA X6 2 v
Fik, Wi, AR E K IPAXSFIPAXS5 535
FENSCLCHISCLCH 23 m ik ¢, HEIRI
PAX6H M58 B HR3E . PAX6FEAS [R] b 98 v i
A F ARG 530 S R R AR VR,
T AL TR B 40 6 9 R e A i v & % g L TR ) A
FH AR 12 g R0 8 o B 40 g v 0 4 4
FEEIER

22 34 ) 005 ) B 1 B (mitogen activated
protein kinase, MAPK) 5o EAA A A
2253 ZERG /S TIRE, MAPKAS 538 #H iy
p38 il BRI, KA 225 240
FEER . A2 A, 40 JE 0 2 1 IR A
RIFEFEENEN, X HFcyelin ERFERTIL N
Febt

AT 1 S i i SEPCR I 7 A
DINSCLCIMIRE ALY | 9855 1E % 2L A549 .
16HBEZN AL 5 th PAX6RL I IR TE I, 250 IR
NSCLCHHRI 212U R A 54940 it 22 1 PAX6FE K 3 34
i, 16HBE4IME R PR ILFE L. FRERYS
L0 JE R 0 B . TR P A R —EC L ol
2T PAXGX] I A0 s g . 1R BRI
fe s, AN RS PAX6-siRNA
YL ASAOANI ZR . RNARE—Fh S 1] 845 24 4
AR, BABRERR . SRS ReS, SEemh

SR I REM S A BT B, A5 R HIRNAG
FAR B2 T PAX6/ENSCLCAN L R A549 1y
ik,

W IIRNAL N R PAXGF IR I 40, 3858
1. REIFIEHRE IR, =
SEGIFEE L BN, 0
H Meyelin ERXKETE, MAPK(E 518 Hp38
AR BERR A KCE H H  F R . Cyelin EJZ
p38F IR SRR ALK - 2 5 35 T 2 M HG 5 1rY
WG, A2 ZHEIREG . PAX6XT 4N i J5 3
(14552 M 5 JH A BFF 5 25 70 0 O ) 24 e v 245 1
*ﬁ( [9] 5

Jiig 2 22 L R N S %, U SRR R
FE 53 B 1K A LA b8 A M RS S5 0 R
F Jii 45 J@ 25 F1 i (matrix metalloproteinases,
MMPs) 5 I (=2 28 5 %k R v BV, ZHi
Mayes %5 O TR TR A R PP AX 6 ] 3 141
Tl MMP2 422 2538 2400 ] e 4 e 2 22 O VR T
PAXG6FY T I AR NS CLC s 40 it 4228 11 %) ELA
LA frit— 2 7~ , MMPsTIRES 5 T Il
i,

25 LRIk, PAXGEEN R 35 S NSCLCAH
HEVIRCER, HAE LSS B s 40 i 5 3
FEH MMAPKSS S, VT R 40 i i o PR+
B, PAX6FETI/ENNSCLCE A . & B
H, CANSCLCHIIZY T 3 tHs i 7 1wl o

(& % X Bt
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