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AAV-Null3 B 21 FIAAV-Ang- 2" S2 15 20 Ay AEFE L ( proliferation index, PL) 4351]50.51£0.43 . 0.48+0.29710.2620.31,,
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[ Abstract ] Background and objective It is well-known that angiopoietin-2 (Ang-2) plays an important role in the
formation of the blood vascular system. Angiopoietin is involved in many diseases about angiogenesis such as tumor, so may
have great prospects for the treatment of these diseases. The aim of this study is to evaluate the influence of inhibiting Ang-2 via
adeno-associated virus induced RNA interference (RNAi) on the biological characteristics of bronchogenic adenocarcinoma.
Methods AAV-Ang-2""* driven by H1 promoter was constructed to transfect A549 cell line. Normal and AAV-Null cell line
were utilized in the control groups. The influence of RNAi on Ang-2 expression as well as the growth rate, tumorigenic efficien-
cy, proliferation rate, apoptosis, and microvessel density of A549 cell line were analyzed. Results In vitro experiment indicated
that the Ang-2 expression level (P<0.001) and growth rate (P<0.001) of AS49 cell line 48 h transfected with AAV—Ang—ZShR'NA
were significantly lower than those in the normal and AAV-Null cell lines. Cell cycle analysis showed the proliferation index (PI)
of normal, AAV-Null, and AAV-Ang-2ShRNA transfected AS549 cell line were 0.51+0.43, 0.48+0.29, and 0.26+0.31, respectively,
which indicated the PI of AAV-Ang-2""* transfected cell line was significantly lower, compared with the normal and AAV-Null

cell lines. In vivo experiment exhibited that AAV-Ang-2"""* transfected cell line possessed a lower mass and volumn of tumor
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relative to two control groups. In addition, the apoptosis index (AI) of AAV-Ang-2"""* transfected, normal, and AAV-Null cell
lines were (5.98+3.11)%, (7.51+4.42)% and (17.06+7.43)% respectively, which manifested that AAV-Ang-2"""* transfected

cell line possessed a higher AI (P=0.005, P=0.007). A lower percentage of PCNA-positive cell was observed in AAV-Ang-2'

shRNA

transfected cell line (92.75+9.7)% as well, compared with the normal (85.8+11.8)% and AAV-Null (69.8+16.5)% cell lines.
Conclusion AAV-mediated expression of shRNA significantly reduces concentration of Ang-2 in A549 cell line, lowers prolif-

eration and growth rate and induce .apoptosis of A549 cell line.

[ Keywords ] Angiopoietin-2; AS49 cell strain; Adeno-associated virus; RNA interference
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1.3.4 MU FEAZPUR (proliferating cell nuclear antigen,
PCNA ) frfEdifbiets KM G ALABCIERI , #AE
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{E1°41370.47£64.99 . 907.86+95.59H111,019.21£72.24. H]
DL AS49Y L% YL AAV-Ang-2"Af548 h, Ang-24E [ RIBHE
AAV-Null5 Je2i | AS49%] BRI AR ( P<0.001) ([
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& 1 Western blot#&llAng-2ZEHHIFRIE
Fig 1 Western blot detected the expression of Ang-2 protein

(P<0.001) (1) .

2.3 HERNATH G MT TR A AE K AE L AAV-Ang-
2RNASIZH 200 AR A - 2R BT 2%, A A R R AL AS 49
4. AAV-NullH B BREAIR (£2) o GEitEatridng
ARG RR A a R A Gt 22 L SNKE B3R . 45
1. 2H &AM TSI #2255 (P>0.05) o 3H G440
A G2 o Hir, W B 2H (8] ODAHE Fe B e gt
25 (P>0.05) 5 AAV-Ang-2"™AZH 73 5| 5 AS494 |

AAV-Null4i [, ODMHWIR/D, ZRA5ityE L
(P<0.01) . PhERZ5HER], M Ang-2 RNA T4 IR
2 AT 5 ) Y DR

2.4 BB RNA T i A RS DU 2 e R 1A 7 B As492H
MIZ . AAV-NullZ] FIAAV-Ang-2""AZH PT35I 24 0.5120.43

0.48+0.29F10.26+0.31, 7] ILAAV-Ang-2""NA4] 55 A54941 |

AAV-Null#H L8, PR FEAL (P=0.001, P=0.001) (&l
2) .

2.5 BREUA N SOR SE g 30 dfS A SERR B, U PR
#H., PBSZ. AAV-Null4] FIAAV-Ang-2RNAZ S (AFH 43 Jil]
H (709.6£140.5) mm®, (691.83+76.7 ) mm?®, (484.3+
114.6) mm?®, Jiasrilh (2.2120.17) g, (1.98+0.29)
g. (1.38£0.35) g, PBSZIFIAAV-NullZs i #7415 it 44
U 2R IGH#E  (P>0.05) o T AAV-Ang-2"NA
41 5PBSZHFIAAV-NullZH FL AL, AFRET W45/ (P=0.001,
P=0.003) , JEEJEEE (P=0.003, P=0.004 ) . Z5HFEH,

AAV-Ang-2NAZH [ A= K 58U I 2 AR T AAV-NullZH HIPBS
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% 1 ELISAi:#MANng-289%3% (pg/mL)
Tab 1 The expression of Ang-2 detected by ELISA (pg/mL)

Group 1d 2d 3d 4d 5d
A549 4471+6.43 88.9+5.86 154.4+8.96 206.5£3.65 211.9%+5.38
AAV-Null 36.91+11.36 85.0+8.21 147.6+10.48 212.4%7.54 227.7%£7.59
AAV-Ang-2:hRNA 38.1£8.14 38.2+3.55* 54.5+6.33 67.7+£5.24 73.6+£8.42"
SNK test: compared with the A549 group, *P<0.01; compared with AAV-Null group, #P<0.01.

%2 MTTHRARNATH EAng-2%i%

Tab 2 Expression of Ang-2 after treatment with RNAi dectected by MTT

Group 1d 2d 3d 4d 5d
A549 0.57£0.03 0.95%+0.05 1.44%0.01 1.71£0.05 1.7610.01
AAV-Null 0.55%0.02 0.961+0.03 1.45£0.05 1.72%+0.05 1.77%0.01
AAV-Ang-2shRNA 0.56£0.02 0.95+0.01 1.09£0.01* 1.24%+0.13* 1.28+0.09**

SNK test: compared with the A549 group, *P<0.01; compared with AAV-Null group, #P<0.01.

2 RN AREE T RNATH G AR EEIZE L, A:A5494H ; B: AAV-NullZE ; C: AAV-Ang-2""""A4H,

Fig 2 Flow cytometry cell cycle after RNA interference. A: A549 group; B: AAV-Null group; C: AAV-Ang-2°""""* group.

4,

2.6 Ang-2. VEGFHYZKIAKMN Ang-22E I PAPEGY (1476 fiL
TN, Z2IHAPRCRAR A% @, VEGFEN T
I TEA 24 L P £ B B A BT s BRI MR S AR v (A
3) o B5iREIR, AAV-Ang2PNASIIGA] | AS494 . AAV-
NullZH i Ang-2 FHHE R F 350 (11£3) %, (77£9)
%M (83+12) %; LI S5Xf M4l b2 R A W B4
125 X (P<0.001, P<0.001 ) , AAV-Ang-2""™A%4] | A549
41, AAV-NullZlVEGFHPERIEHR 51K (69£17) %,
(73+11) %} (81+8) %; FKA K EF TG I XL
(P>0.05) o W] Ang- 2 [ RNA T4 Ji5 g 2H 2L N Ang-2
FOR R B FIE, (EXIVEGRI IR EAT B B A5
2.7 MVDITH45 PBSA] . AAV-NullZ] FIAAV-Ang-2:""N4
HAMVDIHEIT 5 M46.4413.1 . 44.2+13.6F134.9+12.8 ([
3) . HEHREIR, AAV-Ang-2RAZ 4351 5 AS494H FIAAV-
Nulldl FeA 22 554 I B 41t 2 X ( P<0.001, P<0.001 ) |,
M PBSZA] FIAAV-NullZ] FL 8 25 57 o 17 3L (P>0.05),

FEHH AAV-Ang-2""NA] i 41 2 P A= il 4 H B AT
AAV-NullZ] FIPBS4H

2.8 R T Y B i T T Ak (apoptosis index,
Al) (TUNELW:) HBdleBuiky) f, &kl FEsa
PR ALEF W EEIE 1150500141, PBSAL. AAV-Null4]

AAV-Ang- 2" THE B 0y (5.9843.11) %, (7.51
+4.42 ) %} (17.06+7.43) %, Z5H N, AAV-Ang-2:RNA
AP AT R 2, SRR A, T A AA
BAEZESAMNIE T 400 (3) , PBS4L. AAV-Null4]
T BTG 22 L (P>0.05) ; AAV-Ang-2RNA
WX R TR BT I, 2R AR X
( P=0.005, P=0.007 )

2.9 PCNAK: PCNAPFHM:ZRIEE N T4, SRk
e (E3) o Mgtk k., skl h i
3BT, - AE I 41 PCNATE 5 ( PCNA label index,
PCNA L1) , BULH{H . PCNA LI=FH: 4 it %k / b 9
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A549 AAV-Null AAV-Ang-2°"""

MVD

TUNEL

PCNA

VEGF

Ang-2

B 3 Ang-2#EERNATFHAS49M M5 RZHL S (X400) . MVDIHEL: FVINEFREEMTOENE MM, 2455 6@ TNNELSE | TATE T SRR iR
HRICE, ATHMZEREE  PONAIT L FRERIEEM T A%, BRAKREE. Ang2EAMRERENEMTREERN, EMNHEATHRKIFEECEE, VEGF
TELLTF B LA A O 40 B 5% 5 4R A ; BRI RIS 2R E &,

Fig 3 Ang-2 RNA interference targeting A549 cells immunohistochemical analysis (X400). MVD count: FVIII factor was localized in vascular
endothelial cells, brownish yellow; TNNEL staining: TdT-mediated in situ end labeling of apoptotic nuclei showed brown; PCNA count: expression
located in the nucleus, appears as brown. Ang-2 protein positive staining were localized in the cytoplasm, showing the thickness of granular

brown staining. VEGF localized in the cytoplasm of tumor cells or the cell membrane; positive material showed a brown-yellow.
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9.7) %. (85.8+11.8) %. (69.8£16.5) %, HilZ5RE
7, PBS#l. AAV-Null4l [HIPCNATE B L4 22 S o5 112
HE X (P>0.05) , AAV-Ang-2"""AZ] H.PBS4 . AAV-Null
HPCNAFREW BFEAR, ZRASI#E L (P=0.014,
P=0.021) .

3 1Hig
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2 R A i ) e A AURER B B M E LR, AR
A LA AR R B G, LA A R A e 10 A A RN
IR AT Ry s TR TR AR o R LA AR R KR 1Y
L, Ang-2 UHECR TSR AR AL, Ang-20F A AngZ
IS Z—, B WA, T A EART
8p23.I, MXFA>F i A% 75 kDa. Ang-2J&—FiEES1E
A8 AR ORI R 7, AR R R A s 4 )
ULAE SR A AF 55 7 B Ang-2-5 g A% B (1 A K R 2855 75
T g e i A5 0 A R VIAH G, Ang-2 B S 5 A I
I LA S AR A AR e M, 2 IR I SR A ) G
2, ML AR, Ang-2Z SRR AR R Bl 16 309
I TG 2 R T A A 4 A A, SR AR S0 B
T A A SRR X Y IE LS, Ang-238 3 4T
DAL 2 240 REL TR B T T 240 B r) A B A A AR 0 o 4 A 2
MmAEEfE, MR T VEGERRIF/EA, HitAng-2
S VEGFA UHEWEAT, e [a) i e 1l A A L, FFBEAS I
B LAV IR T o)

IR R B, TR S5 R ZH 2 P Ang- 247
TEmRIR, $2R LLAng-2 88 s HEA THL IR 1 8 B AR 1R YT
HIRTREM: . Morrissey%F 2R B, Ang-27E Hii 41 iR Jas 04 1045
BER R, AR ARA TR L 2 il A X
T2 5 g A AR AE , DATATSE Wi e 1 A R RN EE
I EL R W Ang-2 4 2 15 ] LU ] i1 90 B 98 40 I G A Ko
PietrowskiZF 5T R iE Ang—ZiE ﬁ?ﬁ%ﬁ,Ang— 19 VE F g
IO LA, T I3 o A D i A 55 20 BT L T B
PR, a2 20, AR R 3G e . (RSB
IEHE . KikuchiZ5 SO0 B S 98 4H I A AH DGR 2 B, 4107
Ang-2[FRIE AT LI W] IR DN S A0 M 0 3G 58, (iR A0
T,

AL RNAT PR, SR A OG0 2 o K
A, HEHMIEESiIRNA Ang-2 5L PR ANl B 20 i 2R AS49
H . 12 ] Western blot X ELISATEAS I RNA T4 /5 Ang-2 2K
Pk i il . 85 R B, Ang-2RIKTERE Y5

WRRAR, $E7 a0 MR DN 1 AR B siRNA Ang-2 15
R AR AR, BRI I RNATHURCR . FAl]
PE—2 R FIMTTIE W28 AAV-Ang-2 " NARE UL (1) AS 49411 Jifd A=
KGN, Z5RFW], By B BB 09 S0 2 40 M s
BN AL D) R 23 11 %) M2 240 Rk g 22 S BH S o .
B AAV-Ang-2""NAXF AS49ZH it A AN T2, FRAT TR
JH it 2K 200 R AS R ARG DU 200 B RS A R T i AR A . S5
TN, S A A A A g X B AT A R A R HE A 4
PGHARH A FI T, FIRZEIREW], AAV-Ang-200NAf
B T I R AER AS 494 I A (AR S B I i S LR T

TEPRINSEI T, AAV-Ang-2RNAZ 1 BRI g 40 it A 1
WIS, B0 Ang-2 1% 2R A AT R AT 0L A5 P 1 200 34
B oA, AR AR RS GE , (HASBERE LR 4
Ao R HAIE S AAV-Ang- 2 NATEIR N IR, TG
T RNA TG I 41 21 Ang-2 L VEGF I R 1 I
25 4R Ang -2 [ RNA T8 5 I 4 21N Ang-2 6 ik it
B B, (X VEGF I FRB AT B 152 . 136 HH 52
6 2 g A A U T BB TR B 5 Ang-2 I 56, FEAS
JEH TVEGFRYRIB BT . MVDAZEF AR X 148
DAL R 240 BT 5 P B 92 2L Ak AR X e L A 2R 7
AT B AR 0 a0 A A R, % M S B R
AT S SR 5 g B A28k . ABESE T, AAV-Ang-
20RNAZH [ MVD B /1N, 100 B 324 e il 48 A ek H
Wb, ASRel R H A A K AR 2B R E . Xl
Al AR R A K S8 1 R 2 — o g 1) & A AN
S YL R B AL G, S T SR A
Ko ARHFFTLE F LR AAV-Ang-2RNAZH fiid 21 4 PN & R
ST, — 5 TR AT e IR AR 1 A R R A R
817131 7\ W e B 7 e I R 5 e
JrEk, Ji— AT ReRE 3 TR A TR, R DAL
AR5 A0 FE AL DT P CNAJE: S5 B 441 i
WP TEVER E TEbR, AR AIREER, AAV-Ang-2i4
HPCNAFRICTR B WAL T XF B4, ULIRNATHAng-2
XA A e B 15 SR RE A ARV E

AAIFGT ¢ B AAV-Ang-2""NA0] 45 500 PR R AEE AS49
B Ang-2 BRI AR 1900k, DI A B o . Rl
3 2 7 9 R B A S B — 2 IE B Ang- 2T BR T S AS49
MR A TR, PR UEICU T, DA SE 2 e A
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