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1 #MREH*

1.1 MBIE5MEE 31115 Co, MM A L
Thermo Scientific 2y ) ; 2 I) HE il A5 K5 I 1 ( iMark
680) 4 [ 3E[H Bio-Rad 2\ Al ; 2% i il ( BX60 #!)
4 H HAS Olympus 24 F ; 1QTM5 152/ 5E & PCR X
I [ & ¥ Bio-Rad 72 7 ; FACScan ¥ 23 21 il A W [
ZE[# FranklinLakes ; A549 G A TRk 164 Ay
BREBFSTB% s TGM2-shRNA 54 ( TGM2-shRNA1 .5'-
CCGGTGAGAAATACCGTGACTGCCTCTCGAGAGGC
AGTCACGGTATTTCTCATTTTT-3" , /E FH A 5, NM_
004613. x-1779sl ¢l ; TGM2-shRNA2 ; 5'-CCGGCCAC-
CCACCATATTGTTTGATCTCGAGATCAAACAATATG
GTGGGTGGTTTTT-3', /E HI i 55 2 NM _004613. x-
2519slcl ; TGM2-shRNA3 ; 5'-CCGGAGAAATACCGT-
GACTGCCTTACTCGAGTAAGGCAGTCACGGTATTTC
TTTTTT-3", ¥E F A /5 NM _004613. x-1781slcl;
shRNA NC: 5'-CCGGTTCTCCGAACGTGTCACGTTT
CAAGAGAACGTGACACGTTCGGAGAATTTTT-3") |
TGM2 mRNA 1) RT-PCR 5|9yl il T A9 T2
FBR 2 & 4 B RT-PCR 2 7 AH 56 38 1 £ | lipo-
fectamine™2000 %57 & . Annexin V-FITC/PI 4 Jifd
TR & B i IR A R A R | R
Pt E ¥5%5 25 [ ( E-cadherin, E-cad ) | N 45 %k 25
(N-cadherin, N-cad ) | £F # & H ( fibronectin, FN) FI
ML P Bz K K F (vascular endothelial growth fac-
tor, VEGF) . B-actin , BAR 1 S fL B ( horseradish per-
oxidase , HRP) #ic SEHi o — il H £ 8 CST f
NS

1.2 A549 HRIEFRRESE B A549 4R T
& 10% JiE 4 1ML 7% B9 RPMI 1640 15 359,37 °C 5%
CO, Bi 7R 597 2 80% Al A 1k, FF IR A T A2 10 8%
It o HOSH BT 20 B 4 7 B o AR e | e REHRAR 10 1]
s lipofectaminewI 2000 47 5l 5 shRNA-NC ., TGM2-
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shRNA1 TGM2-shRNA2 Fl TGM2-shRNA3 47 B¢
IBA BEITAE YL 6 h J5 , 40y 58 5 AR LAk 2 4 57
24 h 5, WO L, SR A RT-PCR K il 4% e 45 41
A549 4ifs T TGM2 mRNA /K-, PCR FiE514).5'-
CCCAGCAGGGCTTTATCTACCA-3', F #F 51 ¥y, 5'-
GCAGATGTCTAGGATCCCATCTTCA-3", ) GAPDH
NS R 2 45T TOM2 mRNA B AR ik
i, Western blot #5054 Y4 25 2H A549 4fiffurh TGM2
BHRB KV, EE TG X R &R
shRNA1 #1475 S0 20 B S50

1.3 @RS E PO EUERK I AS49 4iH, 48 40
HIHEBE R 1 x 10° 4>/ ml, 5 H 53R %6 R 41 ( Control ) |
shRNA-NC 41 ( shRNA-NC )., TGM2-shRNA1 %
(TGM2- shRNA1) ., Xf R4 2 A lipofectamine™
2000, shRNA-NC 20 %% 4% shRNA-NC, TGM2-shRNA1
ZHHE YL TGM2-shRNAT ,

1.4 AS49 M REFERERNE BESAERE
B AS49 20t I Ry BRI O B (1 % 10°
A/ml) , LL 2 x10* A~/FLEMT 37 C 5% CO, Hi3%
FETPAREERE SR 12 ~ 14 d, FRFLP R ZH0e B i 40
KT 50 4>, PBS 20wk 2 Wk, BALINMA 4%
LR REEREE 10 min 5, BILITA 1% 45 5 4
Yufti 5 min, WEEEEFL I AS49 20 D 1Y 7 [ TE i 17
o

1.5 CCK-8 %l A549 PR IGIE s 41 %%
LS5 WA K0 AS49 20 8 K Sy B4 A B IR (1
x10° A~/ml) , LA 2 x 10* A~/FL3%FpF 96 LA H B
I, A BCE 3 N EAL AR TR, ol TR 1.2
3.4 d #F47 CCK-8 A, ™4 4 Rl 7l 5 1 i B 45
HATERAE R PR AR D 4 S 450 nm B, £
ENOLI S =

1.6 XA AS49 WA T WA
YU XPECE A T AS49 20, 8 Sk R4 RO (1
x 10° 4~/ml) , PBS ¥ 2 W5, % M Annexin V-
FITC/PI AUYL k47 Y ey, 1 3 X 44 i 4S04S0 24 i
PHT hs He BER 1500 100 A3 R A4 7 S B 5
ko

1.7 Transwell & AS49 APAMEZEH BL5AH
BEYL I XEBA: K AS49 A0, IR Sk BT i B TR
(1 x10° 4~/ml) , [ Transwell |2 ( [ %7 Matrigel
JBE) A 100wl 5 F 4 1) 40 e B, SR )5 A 200
pl BT I R F 6, T & W HL & B it 70 5k 10%
G4 1L ) RPMI 1640 5337, K595 48 h ), BUH
Transwell /N2, B 25 B 0 e &8 36 4% 00 40 i, =%

Diff-Quik Fix [# % 2 min, diff-quick 3% &% JE 17 4L
o VK E 3 UL L, B T IERIER T ERZE
YA
1.8 NEFHRLEHRN AS49 AN EFREE
LA 2 % S 6 B R I AS49 4, IR 3 R B
MIEW (1 x 10° ~/ml) , BL 2 x 10* AN/FLiEfh T
Bl Matrigel FE U (0K L Tiv% , o <0 B0 ) 19 24
UM, AT R RS I BRIP4 h 25 U W I 240 A /NS
SERARAL  TE AU T LS AS49 i i) /N S
ARSLEESE 16 h 5, THEUAI/INE TR )ECH
1.9 Western blot #ill] E-cad N-cad .FN 1 VEGF
BERIEKE B A G5 R K A549 4
i, S P 200 if SR e T B BB AS49 2 ) A B 1, I o
TR i, 25 N I It e B I WL Uk e, e I &
PVDF LA 5% Bihg 4 W2 I B 2 h, i A—3it
(4354 E-cad N-cad .FN I VEGF, B-actin g%,
MRELL BT : 1.000) ,4 CHEF LR, VEMESE nh
WIS A 30 (R REEL BT 5 000) , = 16 07
A 2 h, feF R R FHEERE ER BT RGEXT L
AT IR .
1.10 Zit=4b3E  RHA SPSS 17. 0 34X fir #5512
BRI T 0T, BT A A IR0 A (R i TR
Do+ s o, R FH LR R 5 25 00 Bl e 4L [ ) 22 5%
P, SNK-¢ FbE =P 2257, LA P <0.05 A2
SAZIFEX,

2 R

2.1 TGM2 EEFHEMEMMEP TGM2 FKik
RT-PCR F1 Western blot £ Jlll 45 5 2. 7/~ , TGM2-shR-
NA 41418 TGM2 mRNA 7K F1 46 1 24 {% T shR-
NA-NC 41 (F =277. 416 348. 639 ,P <0.05) , Hh#%
Yt TGM2-shRNA1 J5 TGM2 mRNA 7K FI%E (1% ik
k. WE 1,
2.2 TGM2 EEFMXI MM IER K XN
Mg saRE T A S 5 45 R W, X B4 5 shRNA-NC
ZH A549 IR sEREIE R 2 R G R E L 5
shRNA-NC 4 [, TGM2-shRNA1 ZH A549 4 g /Y 5%
GETE IR FER (F =62.534,P<0.05) ., WK 2,
2.3 TGM2 E[EFH 34 il 22 40 B 1 58 7 14 A 72 i
CCK-8 #5145 R @ 7 | %t FE 40 5 shRNA-NC 4]
A549 2 J ) 3G 5 G M 25 RS B X 5 shR-
NA-NC 4H I, TGM2-shRNA1 2H AS49 2 fifd oY 1 5 7%
PERFAR (F =47.339,P <0.05) ., WK 3,
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1 TGM2 ERE T EAMEMES TCM2 RiE
A :RT-PCR &1l A549 #Hi iy mRNA 7K ; B Western blot Kl A549 4 TGM2 25 A #2355 1 X Bi4H ;2 . shRNA-NC #H ;3 ; TGM2-shRNA1 £ ;4 ;

TGM2-shRNA2 4 ;5 : TGM2-shRNA3 #H ; 55 shRNA-NC 4 H# . #P <0. 05

2 TGM2 EFE T 3 il 48 B 52 BE T B 2 B 750

45 iYL (0 x 100

A TERETE BLSE B AN AS49 AHARFEREIE UGB ; B - AS49 AN FERETE W% ;1. X R4 ;2 . shRNA-NC 41 ;3 : TGM2-shRNA1 41 ; 55 shRNA-NC 21

4. *P <0.05

3 TGM2 EBE T Hi x4 hifi ez 40 A A 1 58 & M RS =2 M
5 shRNA-NC ZH L. *P <0. 05

2.4 TGM2 EFEFHi Xt il 2 4 BB T 2R a0 &2 i
TR HH A 25 5 7 ) 5 shRNA-NC 20 A0 FE, %oF

HEAL AS49 dHHE R T2 R 2 7 K& it 2% & X,
TGM2-shRNA1 4 A549 AR IH TR THE, 274
Bt # i L (F=75.827,P<0.05), WK 4,
2.5 TGM2 E[EFHxthfifE 4 b2 & 88 T =2
Transwell K55 7R | 55 shRNA-NC LA Eb, X
MEZH AR 28 AS49 4%k 22 = o ge it 27 2 3 ; TGM2-
shRNA1 211758 A549 HHMEC T B, Z R A Sit¥E
Y (F=52.930,P<0.05), WK S5,
2.6 TGM2 EFEFHMXMEMAMEEEXEDN
#M  Western blot £l 45K 7, 5 shRNA-NC 44
AHEE, X BEZH AS49 Y E-cad \N-cad 1 FN & H %
K2R ICGE 278 L ; TGM2-shRNA1 21 A549 41 fifg
E-cad AT E ,N-cad Fl FN [ FiE T, &
SEG S E L (F =76.315 143. 342 [102.716, P
<0.05), WK 6,
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B4 TGM2 EFE T3t hfifE 40 E T R0
A AT AS49 AN T, B . AS49 AR T2, 1 . XF B4 ;2 . shRNA-NC £H ;3. TGM2-shRNA1 41 ; 5 shRNA-NC 4 b4 . *P <0. 05

B 5 TGM2 EEFi3IAEMAEEE SN  Diff-Quik x400
A :Transwell #:11 A549 4011222 ;B . 1228 A549 A% ;1. X HRZH ;2 . shRNA-NC 41 ;3 . TGM2-shRNA1 4H ; 5 shRNA-NC 4 F35% . *P <0. 05

B 6 TGM2 EETHIMEMMEEEXEARIZME
A Western blot #:l A549 219 25 113634 813 ; B: A549 4 E-cad \N-cad Fll FN & FIAHXT 263555 ; 5 shRNA-NC 4 H#8 . * P <0. 05

2.7 TGM2 EE T @AM/ NERKE R
VEGF ERFRIEMNEIE /NEIE L84SR R,
X R ZH 5 shRNA-NC 26 A549 4 it /N T i B 22 7
TG X 5 shRNA-NC 4 [, TGM2-shRNA1
2H A549 4 ff/NE B BB /> (F = 53.373, P <
0.05), Western blot il 25 5 & /<, 55 shRNA-NC
AL, XF BRZ AS49 41 VEGF FEH R IAZER TS
P23 X ; TGM2-shRNAT £ A549 4 il VEGF & [
KB TR, ZRAGIT¥E L (F =162.451,P <
0.05), WKEI7,

3 g

98 e — T 05 8 25 ) I WA 0 1 e | 3 4
AT WFGEEE Tl 1 & AL, & T 28 /N
B 258, R FLR TG IR B T AT i I RYT
2, T DA I 30T R R TR TeM2 T
AERAIGY LA 2 () — P I AR AE T AR B 1 BT
SR Il 7E B FLR I SR 2 e e rh 8
MLRA R S, B R FHE R TOM2 /] DL 45
Fifr e 40 i A PR R R I F S R, M T IE R R
ASA9HI I, TGM2 3 TR IS, AS49 41 i 1) ve B B
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7 TGM2 EEFH T AEMM/NERRE R VEGF EERENZIE

A NETE LSRRI AS49 AiM/INETE WU, #i Sk TR S/ NE

x40 ;B : A549 4L/ NETE BUE; C: Western blot A1 A549 417 11335

1. %FHRA ;2 : shRNA-NC 21 ;3 . TGM2-shRNA1 41 ; 55 shRNA-NC 41 b4 . * P <0. 05

e B D e R G S (AN O S ez < o =T O e 1
IR, TOM2 FEH 0] LIRS A549 40 W A 1 27
1720, TGM2 JEPRITER AT LA ifides AS49 4 iy A=
K, AT, 57 BoR, TCM2 &Rk nl L
PEHT Wit/ B-catenin {55 53 B IR A2 HE 45 B I T 240
UL ) 0 A A i, 3 T DAY NF-kB {5538 B, 202
Jibfea T AR A1 S ok TR 200 P 284 2, 00 < 40 PR R T
7 TGM2 J R nT Gl o 14 49 A G 2R 1 0 658, I 4
it P SRR R | A B R IR R T TR R
BRRIREENLRA T T — 2D,
IZWEFE Y, TOM2 36 R UTER )5, AS49 4 19 17
ZEOM N ERIRAG i A0 6 9 4= 22 ) S P g 200 B A= 0
LRIT LA 22U LAl R ) AR R TS YOG
PR TGM2 PRI ER o] LISl il 1 75 75, st
BE TG, ZHE5EH, TCM2 3 KT 2R AT DL ik
A549 il E-cad 8 H KL, Ml N-cad F1 FN & H
FikK ¥, E-cad Fl N-cad # A ¥ N HLIA =AY
Ca’ " R A BE BB 11, Forp E-cad )72 40 i T2 F
T 1 R AL X 2 5 200 T 25 0 4 e 1) o e L
A EZERVERT, AT LA S IiJe 40 i ] i AR AR, O
TR T VRSN & A ) B 4 AR R . N-cad 7E
B b R A 3R R 7K 84, N-cad 8 35
AT DA S A I 2 78 O A ) o A e A 5 D 0RE A i 2R
T B G RIHE FR B s A R R AR Y, FN 2
JIZAFAE T AR T 0 B 1, 2 20 i A 58 o 1 o
LAY, AT LA A0 B Rl EE B VR, 25 M 4
MURIT R Fh B AR 2B 2 A A 2kt 20, Shan
et al'" IR, TCM2 W] LAE Y 20 i 40 3 i B
PE 175 S A0 P A A T R A B e [R) B b
228, $E78 TCM2 Hk R0 B 1T L5 w40 ifd 1 32k o
(TR, 0l AS49 4 Jid %) 2 75 2 o | 00 i) b 98 7

%,

IZWEFE T, TOM2 & R UTER IS , AS49 4 ik A /)N
B BERAL, /NE Y RS 50 2 I R H ) — i
A ML A2 B 7 3, BT LA g 9 440 i 1 I 45 T
B BT WoR, ML T BECAT L e
962 0T 6 P 348 B R 2 2 B g, 400 ek 3 40 ) ot
JE R, AT LA e (h) e R L $ R TGM2 A T
BRIG , AS49 411 145 T B IR /L | 346 B 1 R 28
BE IR, ZFgE T, TGM2 3t K TR 5, A549 41
Jfl VEGF 2 I FIKFEAR, VEGE /&40 i N 5 2 1Y)
A 00 A8 A B PR, R LR S i 9 40 O i A 1 A, Sy
Tt P 2 L0 AL 7 T s A0, A i 1 £ 2%
FE AR AR Y | Lee et al'™ #F5% 7R, TGM2
THAT LA VEGF & 13835, Ml VEGF i3/
F4EAl SEFEIN A N B E-cad 25 35, #278 TGM2
SRR v] RE T A S ] AS49 408 VEGF A A&
IR, A0 g 200 B P X AR A TR

25 Lk, TGM2 JERITER o] LAFD i A549 21
VEGF 8 (335, 0 04 T 58, 400 il il s 200 i %) 344
FAFRZE i S AR T,
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Abstract
liferation and movement of lung cancer cells. Methods
control group, shRNA-NC group and TGM2-shRNA1 group. After transfection, expression levels of TGM2 mRNA
and protein after transfection were detected by RT-PCR and Western blot. The growth of A549 cells was detected by

Objective To analyze the effects of transglutaminase 2( TGM2) gene interference on the malignant pro-
A549 cells in logarithmic growth phase were divided into

clone formation assay. The proliferation activity of cells was detected by CCK-8. The apoptosis rate was detected by
flow cytometer. The invasion of cells was detected by Transwell. The number of tubule formation in each group was
observed under microscope. The expression of E-cadherin (E-cad), N-cadherin (N-cad) , fibronectin (FN) and
vascular endothelial growth factor ( VEGF) in each group was detected by Western blot. Results
shRNA-NC group, the mRNA level and protein expression of TGM2 in TGM2-shRNA1 group were decreased (P <

0.05), and the rate of clone formation, proliferation activity, number of invasive cells and number of tubules for-

Compared with

mation were decreased (P <0.05). The apoptosis rate and the expression of E-cad protein were increased (P <
0.05), while the expression of N-cad, FN and VEGF protein were decreased (P <0.05). Conclusion TGM2
gene silencing can inhibit the expression of VEGF protein, inhibit the malignant proliferation and invasion of A549
cells, and promote apoptosis.
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