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THCOX-2F Bl FRIEXS NFfiBRTEA2LH B
RS R MG 5E B =2 M

FihE ER BEE BHFE KAZ

[HE] S=2588 COX-2EZMIRAL R EmELR, S5 THMAKELRE, RNATH (RNAD) HARE
— Rz B BRI R IR A AR T B ARTFIE R RN A AW FE TP COX—-2 LR Fe ik A il s SR
FAMHI COX-2FEIR ek %t A2 NI SNEPE SRR . F73%  LACOX-2 M #L 5, MBS ANHIAT AUGK 31 T COX-2/\
TFHERNA (short interfering RNA, siRNA ) FikZRA, H:]ﬂ‘é‘}ﬁﬁihpofectamlneﬁﬁ, K3 siIRNA R IR AR S 25 3
IREEYL N COX -2 TR BAPE M A2, FEr A e i fabk . SRR S R A i )2 i ( RT-PCR ) FllWestern blot 7 7545
MCOX-2F KK AL, TR I . BT RO IE T COX-2FE R Feih Xt A2 4N LRSI 48 A R0

LR ZdPCRY . NUTEEYE . DNAJF FIBLAST HEXHIESZ3~siRNAFIU6E ol 1 7 51 IE A T A 7o B RIpEGFP2E

. BYLAIRR N A 4% MA2-3, A2-7. A2-10MIA2-p. #YJm24h, 48h, 72h, A2-pAiMiIA L EIOEHIL, 1M
A2-3. A2-7. A2-104JfI¥ RSN 45 . RT-PCRAIWestern blot45 R s, 31 siRNAF IR EAAIY LATVE
COX- 2%@_ M, SA24NILEE, A2-3. A2-7. A2-104HMIf9COX-2 mRNAZ LA MAR15.6% . 20.4%F1
64.2%, COX-23EAFIRFDINEAL23.7% . 36.79%M60.2%., ARk . SEETE RG4S R R, A2-1041)E
AR, ARIE RIS, TTA2-3FIA2-7T240 M AE KB B B s . 518 RIAHRNAEARML K COX-2 L H FhX)
AN A ARSI G T A W S A A
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[ Abstract ] Background and objective COX-2 was highly expressed in many tumor tissues and was involved
in the initiation and development of tumors. The RNAi technique is a method to inhibit gene expression economically,
quickly, efficiently and specifically. This study used RNAi technique to explore the interfering effect of COX-2 gene
expression and the influence on the malignant proliferation of A2 cells after quenching COX-2 in vitro. Methods Three
COX-2 siRNA expression vectors with human U6 promoter were constructed. The COX-2 siRNA vectors and the vacant
vector (pEGFP) were transfected into A2 cells with lipofectamine respectively. The cell strains transfected were selected.
The change of COX-2 expression levels was examined by Western blot and RT-PCR. The effects on the proliferation
of A2 cells after silencing COX-2 were detected by cell growth curve and clonogenic assay in vitro. Results The three
siRNA and U6 promoter cloned into pEGFP plasmid were validated by PCR, restriction endonucleases identification,
DNA sequencing and BLAST alignment. The cell strains transfected were coded as A2-3, A2-7, A2-10 and A2-p
respectively. Green fluorescence was seen in A2—p cells and not in A2-3, A2-7 and A2-10 cells in 24 h, 48 h and 72 h
after transfected. The results of RT-PCR and Western blot showed the three siRNA expression vectors acted effectively
and the expression of COX-2 was inhibited in different extent. In contrast to A2 cells, COX-2 mRNA levels of A2-3,
A2-7 and A2-10 cells were reduced 15.6%, 20.4% and 64.2% respectively, and COX-2 protein expressions of them were
reduced 23.7%, 36.7% and 60.2% respectively. The results of cell growth curve and clonogenic assay showed the growth of
A2-10 cell slowed and the clonal formation rate was reduced. However the growth of A2-3 and A2-7 cells had no obvious
changes vs controls (A2 and A2-p). Conclusion Silencing COX-2 gene in vitro by RNAI technique can significantly
inhibit the malignant proliferation of A2 cells.

[ Key words ] Cyclooxygenase 2; RNA interference; in vitro; Lung neoplasms

FEF AL 101100 Jbat, JE g5l toe it CGEIRIER . 255, E-mail: li_weiyingd12@yahoo.com.cn )



o g 2 200952 5B 12655 2] Chin ) Lung Cancer, February 2009, Vol.12, No.2

=101 -

ALLEE (cyclooxygenase, COX) J&A: B HTSI IR 2R 1
FELBE T , 7 46 AE DO IR 1 A 46 A0 BR i 2 OGS E R -
COX-272COX[R) N Z—, &—Fh R NGHEER, EH LA
PRI HBRERE NI LPAZRS, (HZEG R T BRI
T IR T ) R g R R S R FRIA W BN, S AR
W5 RM, COX-27E MR & A R T e % 2R, il
IR FE R R . RNATIE (RNAL) HOATR —Fhe T, TR
B RAL I R S R R A M BR T B, BRI )
REMY 2 T H . APPSR ARNAHEAR, PH5E THECOX-24%
DR TR 3050 SR DA Ko N i B e 0 A A 2 9 M S8 )
A JE AT AL R RE AR YT T B 5 B E BLA

1 #MRE7AE

1.1 bk

111 FEGGN] PCRy™ 2k & M TR EIA A Promega
O] MRS SR i‘él@iﬁ%ﬂlipofectamine}% Ilf{InVitrogen/z}
s AR IR IO & A Pierce A ] BT ACOX-2
U A EPRCH P 1gG . HRP-5E2£90 1 £ . HRP-F£
PLlg G HAL s R AZ AW RHE A B2 F]; HRP-GAPDH
WS H_FiRE A,

1.1.2 5K COX24 S s iS5 & AU6H s+
51958 EiE514): 5 ~-CGGAATTCAAGGTCGGGCAGGA
AGAGGGCCTA-3" , Fii51#): 5 ~-GGGGTACCTAGTATA
TGTGCTGCCGAAGCGAGCAC=3' . M AfEsiRNATEH 5],
MCOX-2 mRNAF 3 B9 0 ik 14 Sk e 4], 1% 3T
WAL FAI519 (P3, P4, PS), 5455 W0 A Kpn 1]
D7 B ARG (SAT) AN S ) BAMHES 919 nt
COX=245 5 41, t—1N9 ntfla] X BT, T T IR 2L
g5k, 519 B T A

1.2 ik

1.2 Fkifgkgst DASME ML A EDNAS R, FP1.
PIRG4SV (PCR) , 9734 ANUGJH Bl ¥, SpEGFPJR
RLEFEEALE. coliIM109, BRELG V5 $EHUTTRL, Z5PCR . i
DI, s i AR B 41, SRR AT 44 pU6. LT
R, P15 P3 . P4, PSAL—X15 1911 7PCR,
1384 A AU6JH B F R HN 41710, 53 3 e e o4
WUFRL, ZPCR., BV, M. EEXT S i A R B35,
H I EAR AT Apsi=3 ., psi—T, psi-10,

1.2.2 ZMEEESE | Y R Y R R (A . N il B9 20
JitL 2R A2 i AR =5 A ST, P RS 2R 56 5 10 % i A v
FIRPMI-164085 7755 . BOGEA KA A IEEEFT T35 mm
FRFRIL, B F37 C. 5%CO,EHA I E24 h, 40k 5

70%-80% A W53 BIEE Y pEGF P, psi=3 | psi—7Flpsi-102%
R, BEAEE SRS IMAS welftki+5 wL lipofectamine,
EEUL T R SRS G IR AR I SO, %46 h, fin20%i
R (RGP ER) , BT37 C.5%CO,BHMHIHE
24 h, #FH10% 825 M55 R PMI-164017 = 5. 553748 h,
PR S A GAI8R5 73 (G418 L 800 weg/ml) k4L
e, HRPurk ek, Sy bk o a4 A2-p
A2-3, A2-7HIA2-10,

1.2.3 LEFOCERNERIE FHYMREINTEDZOE BT
WLZEA 24 LT 43 3 YL pEGFP, psi=3 . psi—7. psi—10/FTk:
24 h. 48 W72 hJG sk A9 FRIAE L.

1.2.4 SR SERAEEGE SN (RT-PCR) K 43 B $2H
A2, A2-p. A2-3, A2-7, A2-104H il BARNA, J5ERNAK
FERIAERE . R —H24FRT-PCR, 2 £51F 9. 50 °C.,
30 min, 95 °C. 15 min, 94 C.30s, 60 C. 1 min, 72 C. 1
min, 35MEFR, 72 °C. 10 min, COX-2F3i#51#: 5 ~AGTA
CCGCAAACGCTTTATGC-3" FliE5|4#): 5" ~AACTTGCAT
TGATGGTGACT=3" , #3477 #1389 bp, B -actin 11754
5" -TGAGCGCGGCTACAGCTT-3" Fi#51#1: 5 -TCCTTA
ATGTCACGCACGATTT-3' , #3477 #)621 bp. PCR™“WI#E
1.5%B Nl BE e LUk, T8 IS LR O3 B R e Hh 40 Ar, B
COX-2/B —action HL{EFE AmRNA AN e 15 o

1.2.5 Western blot& FHEERGI 43l FEHLA2 | A2-p,
A2-3 A2-THIA2-1040E 1, HEAT R NG IE NG BER
UK, AL EFES0 pg, JEAEENUEIE, DIRBTCOX-2 5
4 CH N, HRP-EPril1gCE IR N2 h, ECLEZ A,
GRG0 5, B A XI5 HHHCOX-2/GAPDHIY K
FEH

1.2.6 AiEARK AR H 4 BILAS x 10° R FPA2 |
A2-p. A2-3, A2-THIA2-10Z0 i FH553 00, B INA4.5
m L} FRIE AR AN AER BB 4E, iE5R TR,
AR .

1.2.7 MMEFRIEN LR 5 0l#ER3001A2, A2-p.,
A2-3 A2-TFIA2-10Z i F35 mLEFFE A, AEFp 4 5
3PFEFRIN, B T37 °C. 5%CO BT 17208, Giemsaljt
R IC RS (BT B S04 ) |, VR T AR
FNMEI % BEIETERE (%) = P53 1 240 i 55 x
100%; S TETELANHIE (%) = i BRI RIS T L% - 50
HAEVETEILR) 16 BRALAETETE R x 100%

1.2.8 S4BT A2 FIA 2- 1048 At JE A Fn 4 o T 15
Ol MW AA IR T L B0 25 5 73T, A2FIA2—p
TR 2L X FR 4 L A R 0 I 25 5, A2-3 A 27441 Jif
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53 A A AN A K e W S, A2-1041 524
HEFITA2-3FIA 27200 b A55H5) 8 7 Y A f A= 1 B  Hbsi,
DRI, 7 38 X RS0 200 L B2 5 s 0 BEL VS 2 5
BTS2, FRATRXFA2 (FERXTRE) FTA2-1041
MLHATHESE, 2R AR 3055 55224 h. 48 hfi172 h, £
YA E T AR S AR T

1.3 Geiteghb s FISPSS 10.08k:HEA T )7 22 /0 b Fl £ ot [ml
5347, COX-28E 1B M FIBER AR R G 15041

2 #R

2.1 pU6. psi-3. psi-7Hlpsi-10F R ZFHIKAUEE pU6,
psi=3. psi—7Hlpsi-10FTKL 5> HIZEPCR ., FEYT L 5 DA S AE
NCBIEU 4 T BLASTHOXS, /R THE AR HI R B IE
W, R EAEMILZEAE Bk Bir (F1D) , BRI pU6T
KA E LS, Rlpsi=3 ., psi—7Hlpsi—10/F0kE A 5% 1 45 3 5
pUGITRLAHL, Ayt G H 4 RS H

— 291 bp

— 4.7kb

Marker 1 2 3 4

Bl 1 Kpn 1. EcoR I BUFIIGH L BORHLIK 4521
Fig 1 The plasmids screened by Kpn I and EcoR I restriction

endonucleases
1: U6 promoter amplified by PCR; 2, 3: plasmids identificated by PCR; 4:

plasmid identificated by Kpn I and EcoR | restriction endonucleases

2.2 BEUOCEANRE AN Y S BAApEGFP
J524 h, FEASPLEF AR I 12-154 4 AT G5
ik, FEYLFEN10%; FUL)a48 h, GO E AR AR
24 W2, $EYLRI30%; FEYLIRT2 h, SESOLEMR
K548 hib#e, RILHBIGZ (F2) . G4187ik 5 i ar
G YL AL R A2 —p ] LLE BN B 4 .00 (K13)
MA2-3, A2-7TFIA2-107E56 4424 h, 48 h, 72 h L G418k
J&, BRAGEIOE MR,

2.3 A24HHfICOX-2 mRNAFRIKEE A2, A2—p, A2-3,
A2-TFIA2-1041fifl B —actinFZIEHHY, A2FIA2—pFIZH X i

FFICOX-2 mRNAZIRAY (Fr AR i E 4 Hr e 5 o
Z— A2 XS BT L H ) 5 ST AR (A2FTA2-p) LA,
A2-3, A2-TFIA2-1041fL [ COX-2 mRNAREEIA T
W, HrhPIA2-108 N B, A2-7TFIA2-3k 2 (&l4) , i —
XTI COX-2 mRNAZRIR HATE 50T, DAA2ZAfAY
COX-2/B —actin mRNAFIXS IR A1, A2-34H 1 COX-2/
B —actin mRNAF(E 40.844, Fik m[#K15.6%; A2-741l
fICOX-2/B —actin mRNA HAH 40.796, 3Rk R {1520.4%:;
A2-1041 1 COX-2/B —actin mRNAHAH 470.358, ikt
FA64.2%.
2.4 A2ZHMECOX-2EEHKIRNAEAL A2, A2-p. A2-3,
A2-THIA2-10Z4HiEGADPHAR (132354024, A2FIA2-pRGZH
X BEFR COX-22R [ TR A2 (T LA THI A2 2 /M v e
HhZ— A2 BREATEL D) 5 SXT AR (A2F1A2-p) AL,
A2-3, A2-TFIA2-10Z0 I (Y COX-28E R 18 A T 4,
HALIA2-105 M &, A2-THIA2-3% 2 (KI5) . iF—
XA ECOX 22 AR IR A T 1t /i, LAY COX-2/
GADPHZE [IAIXF 22 ik fiE 1, A2-340 /i COX-2/GADPH
HEAHAEN0.763, ik 5 F%M1823.7%; A2-T41fLAICOX-2/
GADPHZEIHAE 70.633, ik & FFK36.7%; A2-1041Jfl
f)COX-2/GADPHZE [ HAE 470.398, ik HEFE1%60.2%
2.5 A ZR A2l A2FIA 2—p 4 b A R AR Y 5
A2-3FNA2-THIMIHTS R AR S XTRE (A2FIA2-p) HLACA
gtz 5, WO RITF IR A K H S TX I A2-1041/E
MEBIR BIEE TR A H B 4R, P22 F AR (K
6) o BTN, A2, A2—p. A2-3FIA2-74H 1[0 2% 5
TG4, A2-105A2, A2—p, A2-3FIA2-741 il 2 5+
AL EE L (P<0.05),
2.6 AARTKIE L TR SR 45 R R KT,
M TBRATTRE B A FIA2FIA2-pHETE KM 2S5 A2-3H0
A2-TEEIEBARY, HLA2FIA2—pI/b; A2 1045755 HL X HE
(A2FNA2-p) FIA2-3F1A2-7HH B )i/ D, i HAE VS A/ ML
WAMFZ, A2-3FIA2-7T5XTHR (A2FIA2-p) 2 F TG 2%
B X (P>0.05), A2-105A2, A2-p, A2-3F1A2-74il}ifd 22
SAEGIFE L (P<0.05) o B FA2MA2-p LG22
S, WO B2 ARV B L 3838.0%, A2-104E7%
T AN AR T3.7%, A2-TE KT #426.3%, A2-3
BRTETE A %429.7% ¢
2.7 VAT A 2T A 2104 i ) S RN 4 L 8 T 1
A2-10ZHMf8AE24 h, 48 hAlI72 hdPEA H PR A R S BE i A
JHT- 20 (JE8) o
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B —actin

COX-2

A2 A2-p A2-7 A2-3 A2-10

Bl 2 A24M G LS AKPEGFP 24 h (A) | 48 h (B) (A 556E M (GFP) ik

Fig 2 The GFP expression of A2 cells after transfected pEGFP 24 h (A) and 48 h (B) Pl 4 RT-PCRAIICOX-2 mRNARIZ ST
Fig 4 The mRNA expression of COX-2 examined by RT-PCR

GAPDH _

COX-2

GFP: green fluorescent protein

A2 A2-p  A2-7 A2-3 A2-10

P&l 5 Western blotks %% Y 44 il COX—2 8 AT Fe 3k
Fig 5 The expression of COX-2 protein examined by Western blot

Pl 3 GA18Ifi LG B 7 R YL AN L bk A 2-p ATl B 4% (1 5L R R
Fig 3 The GFP expression of A2—p cells screened by G418
1 A2 QAN AR TR I T2

Tab 1 The colony formation experiment of A2 and cells transfected

’é 800 f Groups Colony numbers Colony formation rates(%) Colony inhibited rates (%)
0 / A2 10817 36.0

5 o '{ - A2 120+20 40.0

= 500 7 el P = :

= 400 7 A2-3 A2-3 8016 26.7 29.7

£ 300 4 AT A2-7 84x20 28.0 26.3

E 200 - —*=72-10 . . .

2 i : /'?? = A2-10 3013 10.0 73.7

5] 0 _.—B&'_—PT_‘!_ "P<0.05, there was significant difference among A2-10, A2, A2-p, A2-3 and A2-7.

1 2 3 1 5 6 7
Time / days

Pl 6 Fimhamf A KoL

. . . ) X 1: Gated 2! Gated 3! Gated
Fig 6 The growth condition of five kinds cells
o o o
o o w
- - -
- - -
] H ®
3 3 -]
-3 -3 -]
o (=] (=3
_— —
s = s
a 1624 | RRER T 1024  ERER R 1
Pl Pl Pl
4: Gated 495 Gated 6: Gated
® @ ®
w = w
- = -
- - -
= = £
= = =
=4 2 -3
(&) L&) o
"
= = =
PARARRE i PR AR g P
P P1 P

Pl 8 A2FIA2-10Z1HL SN2 T4 i
Fig 8 The cell cycles and cell apoptosis of A2 and A2-10 cells

Pl 7 FAh AR VE I U L Above three figures were A2 cells cultured 24 h, 48 h and 72 h respectively;
Fig 7 The colony formation of five kinds of cells Bellow three figures were A2-10 cells cultured 24 h, 48 h and 72 h respectively.

A2-10 A2-3 A2-7 A2-p A2
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IAERIIBFTE R, COX2RZ5 540840, 12 5T
IR K e L KR, COX-27E LR AU 22k, Y
FEJFR Skt A IR e A k41 41, COX-2R R Tih i
2, COX-2RY BT T RESE g & 2B 1 — AR g, 78
NIt ={ 3L 8 B e A S R R, COX—24635 B 7R 1=
TP Al RS R, COX—226 38 H70%-90% , 5 kA Iibieg Hb
B, WRIERANM K Ak EL S B RS B, COX-23R 3B 14 i L f3i)
SR, HE/R TCOX=20T LA = g 21 2 ) Jey 35 4 izt
ARSI RE T ZEAR ISP SETE . COX=24 il 351 AT LAy /b
PR A RS B | A0S R R R 42 28, I ELAE AR Sk
FEARE S COX-2 il 300 T3 7 25 B i = TAR AP i 25 51
PRI COX -2 A IR A 52— #A

ABFFELLACOX-2 R4 55, AR HEsiRNA T T 0], A
COX=2 cDNAFFA B T3 FEFIE R T A, e
LT R IGE T R HF100 ML f5, 225" 53" UTREE
A BB T4y, 3SR G+C B &7 35%
48%F148%, ¥ HIFPAAFAE L4 ERYGERC, ZBLAST
[FEF S X, 35 37 41 HL A AR A i e S o AR5
FRAU6IR T, AR P, S P I8 L R 5T
SN AVEUR, R, FU6JE sh T Ik AN L LRNA
JUPARE HADT S, FERe7E 80240 My = e ik . A W5 R
CMVJE 8B EF e 41, 1E 1) 8 s ) & T U6)s sh 1 1
Ui s DN A5G 5 52 )7 511 T iE, T LU HEU6JE 8T e it
TEPE, AW 5E 2 FpEGF PR B 2L, K U6k 5l T
A Z ik frp, @ CMVESh FIEm A T U6k s 11
Ui, IR 5 UGJE sl T 155 /K- TEU6JaR 8l ThI%E 4
T LACOX=213 A SR T —B “1F -k Je g -T 5%
L ES (sense—10op—antisense—transcriptional) T, %
JPHNFEUOIE B FIVERT, Bt A A S X 13" s 32
AU 2509 bpl i & IR, PP 2L 4544 76
DicerffifEMH FIEB/NTHERNA (siRNA) , #ETifil & RNAT
Pt (RNAID) .

FEFEE 3 siRNA R IR HUA | 25 AR pECF P45l
YL A4, FHEYL 524 h, 48 h., 72 hULES&- 414 il 4%
JEE AR IBEI . 45K BoR, AUAA2-p 2 a] W5 5|
AN, THA2-3 . A2-TFIA2-104 i3 RA L 05
FEARZ IR G I S PR 25 AR M A LR A 2 -p A B9k
AR, ARPRE M R 49 ; MTE3MsiRNAFE
IR TP AW SMIE T K i U6Ja 8l T sk 2k 55

(TTTTT) , &5 S0 FGFPRY FIfE, RIAE3T~siRNA

FIR BRI S PIFIAE 52U, AR ARSL A S T i
IGFPIFAI, WAL MR, i, fEA2-3, A2-7
FIA2-102 i rh AR SR B SR (A5

5256 5% F Western blotFIRT-PCRAG Il COX-2 1344
FXFCOX=2FERB TR . 45 BoR, AEMI34siRNA
TR IR RN, 3 siRNAY L M, (BXFCOX-2
FEDI RPN R R Bl . 5 A2, A2-pXT AL AL,
A2-3. A2-THIA2-1041ECOX-2 mRNAFIE AR FE A E1Y
W0, HrPA2-10401COX—-2 mRNAFIER [3 35 75% SR
B A S, AS[RIHE S X COX-2 KL A28 35 MU AR AT g
EmRNAM i

W55 R COX-2Z S5 &A= KR, TEZ R
HAPERIK . AR LR R HRNAH AR THCOX-2
FH DR 0k S 75X A 2 400 B G R L A R, A A i
LRAEETETE IR 256 703 S B 2R AR R A AR R AR FROR L
WS B R THECOX=2 193/ AU A 240 M 4 P 14 5l 2 A
ANE B . XFHE (A2, A2-p) AT (A2-3, A2-7H
A2-10) F3 R AA A AR Y s S54RI, SLLAMAY
AR AP A 22 5, A2—-10H 48 F S B AL
TP T, $2RLACOX-2RT M S 4T T4, %FA2
L )M 1S BB G S 52 (P> 0.05) 5 T LA L0 A #E i1
o, A4 A A BN | RIS TR R A HLAE VR B R/
XFRRIT IS/, 5278 T 10480 S T COX-2 FE R ik A 24
L G 2 A0 R AR A e A 2 AT ) A A A K 3 44 )
W18 (P<0.05), AR, 38 ML HrA2- 10410,
IR B AN RV HA A A BE A, L C T 4R B P, Charames
SEUH S T HT-29 25 I A0 ML 58 & B8, (i FIRN AL R
UK COX=2FEH KK 5, COX2E R B ACE T ET
KAK57% , (BAERE B COX-23E R 3 35 By A, 34 W
22 5| bel-23% 35 Fllcaspase-37G PE LAY, SAMFF 45 R —
o KT MK COX-2FEP & 35 XoF i 88 240 i 08 1 9 784 5%
IR G RAF A3, XA BT RE S04 (b
TR FRIFA 5% ] 5B A RNAE s AR
FHIE, RNAGHE L PR A TR I8 A B 58 208K, ARl A5
XFCOX-2 THRACRAR], R AR IB A COX-25i 2 4k EL &
FEAER . RFARNAGH AR TR COX-23L R % 15 J5 A i i g
AL A2 IR S A DN, SR T R A 4 B SR A B
R B RELH R A PR T AN A B, BT AR K COX -2 3K X}
i B A B LT 5 2 — 20 RS T BLEAS
TR, COX=2R3FI7iX A THLEE SO COX-2 5L A 3
K BRI DA B Sk 0 A A 0 ) R B AN T (R4 5]
PACOX=2553F7AMNEF R TP A, COX-285 13 iRk /b
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PAA2-741 0 25, (HAEGN M A= K i 28 AEE V5T i S 0 v,
A2-7TAI A A S A2-3IIEAHY ) , AT REFE /R 3FI7HE 25 X
I P A Fe g R B v AT AN TR PR o
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