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Mechanism of Anoikis Resistance Mediated by PYK2 in H460 Lung Carcinoma Cells
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Abstract; [Objective] To investigate roles of protein kinase PYK2 in anoikis resistance of lung carcinoma H460 cells, and
the downstream signal transduction of PYK2. [ Methods] The stable knockdown of PYK2 expression was achieved by RNA interference
experiments mediated by Retrovirus vector. The experiment of suspension culture was used by polyHEMA culture system. PARP
cleavage and DAPI dye were used to detect the cell apoptosis. Transwell chamber was used to determine the cell invasive ability. The
phosphorylated level of protein kinase was investigated by Western blot. [ Results] The level of PYK2 protein in H460 cells reduced by
RNA interference system. The inhibition of PYK2 expression could decrease the proliferation of H460 tumor cells and increase the
apoptosis of H460 tumor cells.  Knockdown of PYK2 expression could reduce the cell invasive ability and reduce the phosphorylated
level of Paxillin and Src protein kinase, but not the phosphorylated level of JNK, AKT, and ERK. [Conclusion] PYK2 plays an
important role in anoikis resistance of H460 cell, and Paxillin and Src may be the downstream signals of PYK2.
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PR MBI b e A MR SRR TR 2 AL, M
FOA R OCHEVE PR A5 5 Jd B RIAR DG4, T B
AT 25 W e A S O BAR ) AR R TR
B IR A SRR B A A TS
R SRR F K IR 200 SR B AR A R NFDE R A
PEIRZST R A0 M AR A7 RE T . A0 AL g ) A
AR A EOUR ARG, IF HAFSE R B 5 e +
HRAR DG RIS R Y A SR AR B BB B T
TE CRE 7 S50 Hh A 4 i 2 2 WU Ao i L 1 3R
KK, I, B SR A R IE N C 2l h
BB AL AOFR R, FRATLART Y 52560 25
&I FAK (focal adhesion kinase) H J& #4345 il
TR BRI FAK S B R , FRJTTRG &
D , FAK 20540 B AN 20 5L BORG fie
1R B R i A0 IR T i s, FRATT ik
— 2L I SE B F W] PECAM Il PYK2 A5 fifi i 2 g
TR RIIE B, T 2R R T hi ik, PYK2
(proline-rich tyrosine kinase-2) JE—F & & Il &R
AR 32 AT A IR B e, 25 A MR o 8 o
KB FRME 515 S PYK2 TG B £ 5445
AT T B A Y 0 e A A
MLy o5, HIDRepLE H A+ E %, mES
5 R B TR PYK2 R iRE NI
M, ARSCE VML R BT 7 B6 0t Bk — 2B 0F5E PYK2
I H460 fili Ji 20 i 2 50 T 59 Tk R BF 5
PYK2 A G B0 o

I AT &

L1 # #

JNK1/2 ERK MAPK | #§#2ft Akt Akt Src
W2 1k Paxillin HT{&M B Santa Cruz Biotechnology
(Santa Cruz, CA)/#];PYK2 HU1A ) H Biosource
(Camarillo,CA) 7% #] ;Paxillin $T & W H
Transduction Laboratory (San Diego, CA)Z\F] ; AKT
Pk . BEIR L ERK, B AL Sre HUIANT H New
England Biolabs (Beverly, MA)Z\ &l ; B R b JNK
PURIE F Promega (Madison, WI)Z\ Al ; PARP {4
) H Pharmagen (San Diego, CA)Z\ Al ; Tubulin $7T
&I Sigma(St. Louis, MO)ZA] , DAPI JLkHE [
Sigma(St. Louis, MO)Zy#l

1.2 ZHRaIESE

H460 A Jifi i b B 240 g D56 [ ATCC 4 Jfd 1%
(Rockville, MD) 1 Ilg3K | 75 %A 100 mL/L /N
M ¥E 10° U/L 5 % % F1 100 mg/L 55 % &= 19
DMEM SR Berp i 3% 18 37 °C MR %L 5% CO,
Brgemtirh i AR
1.3 HMBFEFAE

Bi g% HA60 fififie; - 52 240 25 % 200k (3 (80%
B A2 ), FBEREEA T AL, B 5 mL 4iH (5%
104/mL)ﬁMﬁﬂ: 60-mm polyHEMA B2 M s pan
37 C MRS 3 5% CO, ¥EFesr s e . Seuhss
IF, FHAR 226808 BT R AN L5 7047 . PolyHEMA
R FE AR S AL R 2 ) 2 mL polyHEMA [ 10 mg/
mL polyhydroxyethylmethacrylate (Aldrich Chemical )
P ARAETOK Sl [ B R R0 2 Ok, e i T
PEGHRRCT 24 h 1T, (A HIHTHITETE PBS ¥
UE 33,

1.4 ZHRA{RZESELE (cell invasion assay)

Z UL CRR[ 7], H460 PYK2 RNAi FIXT BR 2H 21
LG I3 15 5% 24 h, 2 x 10* 400 FiAE 76 1] Matrigel
(BD A v ) 7 3 9 BBk R R UE I Transwell /N2
i b, 53R 22 h)E, RS/ R
AN K U T R 5 B AR Y A ] 10 g/
L 2R BRI E , SRR R G, 10 A BEHL
PLEF (200 x ) T8, O 1%, HEAT 3 Yt ST i 52
W,

1.5 Western blot 34

H460 40 I 5 )5 F PBS 25 i k% , SR IE 1
4 °C JH RIPA ?&(50 mmol/L Tris pH 7.5, 150 mmol/L
NaCl, 10 mL/L NP40,1 ¢/L SDS,1 mmol/L PMSF,
1 mmol/L orthovanadate,1 mmol/L. Na,P,0,,10 mg/
mlL aprotinin, and 10 mg/mL leupeptin ) & f# 4fl ffd 30
min, 250> (13 000 xg, 5 min 4 C) W FiE. &
% M Bio-Rad # [ 47 M ik 71 & (Bio-Rad
Laboratories , CA ) , 55 12 [ 25 FH AL ZE 1 (30 pg)
1E SDS NI EEMBERE (7.5%) ThFFAFHIk, 7€
80 V A& RELED 2 h, SRJS S 50 o/ L Biia Wity
() TBST ¥ = I B P 1 h, PR 1:1 000 AH
I BT IR N 2 h, TBST %Wk 3 8 , =4t
SR 1 h, TBST ¥t 3 i ,ECL .0, K52 KA Kok
VE A
1.6 AR

Wi %% W 7 # /K pRETRO-SUPER RNA
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interference [ F & 2 B8 SCRR[ 8], i A MY PYK2 )
1IE B R BE A 5" - gatcceccCTGGTCAAATGCAC
TGTCCttcaagagaGGACAGTGCATTTGACCAGtttttgga
aa3’ , HRE B bR R IE N 1Y) 19 MR IT 1
WE R IR BRI B fk, EHEA
pRETRO-SUPER #&AAH | FHEU) AN 7 4 4 A
) B e, A G sl A ook
1.7 YHREFELEMPERFESRS

5t pRETRO-SUPER {4 A 8 4 4% 40 iy
FHBSFRES A 78k, s 48 h J5, 0.45 wm 1€ T
U BE IS SRR L, SR 2 mL N EE R (5
PERRESE L) N 2 mL e R SRR A i,
VE RGN 6 h S, TR A Y B SR M AR S
I 24 h, RN ARG A FHAE A 7 2 pe/mL
puromycin FJFEIRMREESR 48 h,
1.8 AR 7

P 17 52 86 F] Annexin V-FITC # U 32 71 &
(CALBIOCHEM) 47, H] PBS ¥ Wk UCEE 1)
H460 21, I 0.5 mL FA [ 1454 2% hil &,
JIIA 1.25 L Annexin V-FITC, = ik 0 15
min, B0 P A 0.5 mL BRI Ix45 6
Zup EE . A 10 pL Bt fk 5§ BE (propidium
iodide , P1) , W5 FEA I B 7E VK L REOCHATE . K
MfIfL (FACScan; Becton Dickinson) #2347 .
1.9 St

Gt Ab R A SPSS 10.0 48 #5447,
Pha=0.05 R E MK,

2 % R

2.1 PYK2RNA F#REFEN H460 A& 20 B X p&
R A PYK2 EARIZRZIN

FH RNA THEFEAK H460 40 PYK2 113
KB, NITIFSE PYK2 25 1175 H460 41 it 26 4
FT- P BER . B EE pRetro-Super PYK2
RNA 3% % 5% 95 B 2 5% G A\ H460 Jifi Ji 41 il
Ja, PR puromycin (MERSEEZ) i ke g T
&€ #£ 35 PYK2 RNA 4 /9 H460 41 fE #k
Western blot % 56 A6 M 41 52 H460 2 il #F 7 PYK2
FEAMFREPE FREE 1),
2.2 F&EAR PYK2 ik Xt H460 i B Je&& 28 B $8 € I~
it £ KRR

¥ PYK2 RNAi H460 Jiifid I Fz 41 g 1 H460

PYK2
NEG CON RNAI

PYK2Z —

e e pm—

Tubulin | R

Bl 1 H460 RNA T4+ PYK2 ERHRIZKF
Fig.1 Expression of total protein levels of PYK2 in H460
RNAI cells

NEG CON: scramble RNA interference cells, PYK2 RNAi;
PYK2 RNA interference cells

X HEZMIAE polyHEMA X5 5R LB i 5%, 40l
BFE 123 M4ad)E, HEBDEHERR R HEF
THRANNE, 4552 PYK2 RNAi H460 41 ig 75 &
TR A KA HA60 X FRZ1 40 fftg (] 2)

3 nEG con
B PYK2 RNAi

10
8
6

4_
27 [l ['
0l
1 2 3
t/d

2 H460 PYK2 RNAi 402750 H460 % B8 4 A 7E
PolyHEMA £ iZ 155 T RIS EER
Fig.2 Proliferation of H460 PYK2 RNAI cells and control
cells on polyHEMA dishes
NEG CON: scramble RNA interference cells; PYK2 RNAi.

Cell number (104

4

PYK2 RNA interference cells (Viable cells were counted using trypan

blue exclusion)

2.3 BE{R PYK2 FRiEXTEIF 4 H460 Al Brh 788 2
bk s EA !

F1 H460 XT HEAT 40 i AH Lk, %% 4% PYK2 RNA
THE HA60 4 ML ETF LML T35, Western blot
S T KGN B B A9 PARP W ELa (&1 3), Al
H460 Xt HE 41 41 A A1 L, 778 =X 40 B UG I H460
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PYK2 RNA 4Jt 20 A 1 40 M 04 T 0 ' 4 e
SRR 11 %F1 32% (P < 0.01,18 4 A,B),

NEC CON PYK2 RNAi

Tubulin

M— e -#

B3 H460 PYK2 RNAi ZiA 750 H460 X B8 2 B 75
PolyHEMA 2212 3F TH) PARP Wi 2 547
Fig.3 Analysis of apoptosis by detection of PARP
cleavage in H460 PYK2 RNAI cells and control cells on

polyHEMA dishes
NEG CON:scramble RNA interference cells; PYK2 RNAi.
PYK2 RNA interference cells

2.4 BEK PYK2 ik Xt H460 i B Je8 40 L (2 22 Y
A1

G L 40 M AE F , PYK2 40 g 40 i 42
ZHe S N RE, 1 HA60 X HR 41 40 oA e, PYK2
RNA T840 i b 25 b R A= 28 0 (430 R 87.1+
5.1 fi127.9+3.1,P<0.001;&5A,B),
2.5 PYK2 RNA F #t 3F H460 5 iF £Z 75 40 B
ERK JNK . Src, Akt 1 Paxillin £ B3I 2

ETFE SR PYK2 RNA T4 H460 418 F1 H460
XFIRANNE 8 h, 4 ERK JNK . Src Akt il Paxillin
T TG LIRS o Paxillin A1 Sre 25 FH 155 B 14 8t 152
FEIK-FE H460 PYK2 T 440 L P BRAG, 1fif JNK
AKT F1 ERK 8 B 5 R T /K - 7E H460 PYK2
T Tz (K 6),

3 i #

PRI LA T O BIL T T 8 P e g 1) F AT
BIES, — HR AT RS, BRAT TR
DA A E OB T (R B T) iRtk . i
20 M ) 2R SRR T TP S P P8 R 2 A 48 o
AbFERS B EERRAE AT R S B R e 1 4
J R BB — AR BY A g 2R, HA ok
ST BB RLZOE A TR . H TR,
i g6 A B T Ok A oL AT RE S R A I R A
K QEABMMGE @R, WBEER ERKK

NEG CON A NLEG CON 5

PYK2RAL §

A
1
40 )
& 30 =
T
=
£20
2
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£ 10 +
-
B

NEG CON PYK2 RNAi

4 LB LETN H460 PYK2 RNAi ZAAEF0 H460 3f
RRAAREEA T 5347 (24 h)

Fig.4 Detection of apoptosis by Annexin V/propidium

iodide (AV/PI) DNA staining and flow cytometry (24 h)
A ; Percent of early apoptotic cells determined by flow cytometry
using AV/PI binding. Quadrant D1: PI/AV +/—, necrotic; D2. Pl/
AV +/+, late apoptotic/necrotic; D3 PI/AV —/— live cells; D4,
PI/AV —/+, early apoptotic cells;B; Histograms of flow cytometry
data. Data from at least three separate experiments were analyzed using
Student’s ¢ test. 1)P < 0.001.NEG CON: scramble RNA interference

cells; PYK2 RNAi: PYK2 RNA interference cells

T2 AR F M I 5 5 Sl K, Q4B
PR QFET 2K (1 FAS) IVER . B2 H T
BT LA ARG R -1

FATTLART B9 & BB R AL 1Y FAK & S 15
55 EIRRE M A R AT 0 A RNA
THEUTER FAK B 19 22 28 F 0 43 M B AR 40 i
BRI RN, X W] FAK A2 A5 40 M i FR 2
REZEMHER , B HENRES SR RERK
eI S 20, FRATTUAA M SL 5k — 20 & B
PYK2 1ifb 5k L T UIAH G, BHIBT PYK2 1
5 AT LA i Ak 92 240 i R R A 19 T B O A AR e
oA B ALRE SO DRI, AR SCaE— AL iR 5 BELIKT
PYK2 A% I 4 s T A= 28 F R il S 1%
S E

PYK2 J& —Fh & & Ml 208 19 JE 52 44 1% 2 i 2R
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PYK2ZRNA1

)

——

801

Migrated cells

HH

NEG CON PYK2 RNA1

B 5 A 0B H460 PYK2 RNAi 470 H460 3 58 40 A 40
R &R N
Fig.5 The invasive properties of the cells were analyzed
by an invasion assay in H460 PYK2 RNAi cells and control
cells
A:Morphology of H460cells in invasion assay (x200);B:
Graphical representation of microscopy data expressed as the migrated
cellls.1)P < 0.001. NEG CON;scramble RNA interference cells; PYK2
RNAi: PYK2 RNA interference cells

FIPTG 2, 25 40 MRS TR0 o KB S 1015 1%
S, TEEIEFRFES) 5 FAK A 45 %0 R JE I (fiE
AT RES Y TR TRTE R 619%) , PYK2 fEM 42l 3t
ML RN B GBS 58 3R3A . PYK2 (1)
WAL KB Z 54 55 Rl i, s i m
PAYT 20 B A AN A R T4 LT REAIL T H R
Aoy 28] 0 RAFTK/Pyk2 ] # A4 KK i
R AL T W A MR B L, AT 52 ERK 19
1k, RAFTK/Pyk2 Rl 8¢ G & B BRI 52 1R 1 5
i 2 6 DX i R Wl R A , DA T 2 380 INK 135 1k
RAFTK/Pyk2 B4rF45#t) . FIRBA MG paxillin
AN SR AR, A e 25 5%
S P RE, AL AR 2 Rl g B R E
BRI AR W GE PYK2 FEe Iz
2T e G 200 A g A LR S rh Rk R B
5568 (%) e A R JRE G ZR B UILS8 PYK2 g
2R S T WA HIE . ATREESE PYK2 4

NEG PYK2 NEG PYK2

CON RNAi CON RNAi

p-SRC SR(, -
p-FRE b ERK —
p-JNK K
oo S -
p-PAXILLIN —— PAXILLIN S S

B 6 PYK2RNA F#2ZHE5 H460 45 X = A HEGHE
&1t ERK,JNK,Src, Akt 1 Paxillin &) &% 7k F
Fig.6 Phosphorylation levels of protein kinase ERK,

JNK, Src, Akt, and Paxillin in H460 control cells (NEG)

and PYK?2 interference cells (PYK2 RNAi) on suspension

culture
NEG CON:scramble RNA interference cells,PYK2 RNAi.
PYK2 RNA interference cells

PEPTRALEIE R, DT Rt 53 fili g & A K i
(19 3 L AR

FATHIBFZT 22 B BT PYK2 B2 3k ] LUfdi &
75 75 s 20 MO G ZF AR | PR TR AR 2 M
iX, 2B PYK2 AR BP T-Hite, JFH R 8, BH
Wi T PYK2 Y2 IAFFAK Paxillin A1 Sre 25 18R 1)
BERR ALK, {HX%F ERK JNK  AKT F R 1k 7K
T2, F2 W Paxillin A1 Sre AT RESE PYK2 [T
et FiE P, Paxillin & —Fh 40 LB 428 1, 7R 4L
HENESESPREEZNIEA, Paxillin 541
JL B ZE B IR A | A0 R 4R %) FE 2 R A0
EMEEEA AT 0 A5 5 Paxillin A1 PYK2 7 g 41
L2 S TP T G RS R WA HRGE . dEZ 1A
TP SR UK Sre 18 22 Fh SR M98 200 B ik 1 o 28
ALt F R el I 1, Sre TESHMIIETE | 40 5
W1 BB AR DA AR IR R T Tl b R AR
FEAVEI , Sre 19 SH2 Z5HIRTES 55 S iz
) T A 220 Sre F1 PYK2 7 B I8 200 i 2k S35
T-HEF R R ARG, Bk, 7ERRIDESE
o, FRATE 4% PYK2 Fl Paxillin & Sre 7E
REPAT-IEFRERFIER
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