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HUR XS KA & pilA ZERFSMEEH C EEBIRE.
TR B H e IR

TH, K, ANE, THR, BE%E

TTIEIBTE K2 A Rl 22 24 Be, A1 5)E 050016

# E: RIE GenBank AH UK AME KM E M I A BH L pilA AR AIEEE C LB F7), 5305 T Axtild,
F AN B 6B RS K AT A B 40 AR, 22 PCR #5744 3 i pilA KB F= ompC A F, A E =4 X4 5% 549 bp
#= 1104 bp, 5 GenBank ki &9 A F B AR e A E 55 69 Fl R4 A 51k 98.18%F» 97.28%. 454738 172 e M AN AL H 4
A Z ) KB RAx R A AR pET-28a ¥, 155 B A~ E 47 45 pETpIlA #= pETompC, #4% K47 # BL21(DE3) ¥, /33| &
48 ¥ # BL21(pETpilA)#= BL21(pETompC), £ IPTG %% /5, SDS-PAGE »#7 % 5| 7T JL& i 49 20 kD #= 40.9 kD #9457 4
W7, Western blotting R &%, A ZEOTEHERARLAFFHEES, HRLEARFNLERE. KRZHNHLESH
SMERE GBS A B RAR TAEZY, LR RE, BABRFORED, AVXAKRALR TEBAHRE ZHEAHBEK
K AT AR LA G IR A T Bk,
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Cloning, Expression and Immunity of pilA Gene and ompC
Gene from Avian Pathogenic Escherichia coli
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Abstract: In order to amplify pilA gene and ompC gene of avian pathogenic Escherichia coli (APEC) strain, two pairs of primers
were designed according to the GenBank sequences, and a 549 bp pilA gene and a 1104 bp ompC gene were obtained by PCR
separately. Sequence analysis indicated that the homology of the nucleotide sequence of AEPC strain to those other reference strains
was 98.18% of the pilA gene and 97.28% of the ompC gene. Two expression plasmids pETpilA and pETompC were constructed by
inserting pilA gene and ompC gene into the prokaryotic expression vector pET-28a. The two plasmids were transformated into E. coli
BL21 separately and two recombinant strains BL21 (pETpilA) and BL21 (pETompC) were obtained. The type 1 fimbraie and the out
membrane protein were highly expressed when the recombinant strain BL21 (pETpilA) and BL21 (pETompC) were induced by IPTG.
Two specific proteins were detected by SDS-PAGE and immunogenicity of the expressed protein was confirmed by Western blotting
and ELISA. The expressed fimbraie and OmpC were transformed into vaccine. The protective immune response was proved after the
mice were immunized with the two vaccines. The results showed that the recombinant strain BL21 (pETpilA) and BL21 (pETompC)
could be as candidate vaccine to provide protective immune response against AEPC infection.
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X K AT BRI S — Rl DL R K 3R A IR AT A
(Escherichia coli) > Ji & 1 sk 4k & 1 95 I A4 5 | ke 1Y
—RPEIE I RR, AR AS H AR XS B R R
5o JOYA(L99L) By K MG VS g M9 1A I 43 185 M 7= i 2
F ARG (ETEC) . IZIRLENG IR I 3 2L B A I i
AE . FYEPER RS . IR . Ot g R R A T
W5 7 8 & R, X8 K T B e e Sk 4
EAEMRATH IR E, S8 TERNEFHRE,
BN 8 SR A B 2 — o DR g —Fil
WRAE M N & LB, A B B AT A s
HPAEEX.

A BF 5 K B XS K FF TR TR G B 1) A B
[1(OmpC)7E HL B o 2 hile |EAE Y, 5K
FERAME R B A G, REENTE IR, T
HMEESMI o KT TR AR R LA R A I g D
AASCAT i v 40 e Xt B DR A R S A R, S pL A
P DR RCRN A0 R e, AN T I 3 TR 43 bk LA 58
AR ER . TR E N AN E R IR, TR
HERES KT ENESERN T, | NEEHES
KA FF B e i B v, AT 5 P I TE RS R 17 440
FM A SZ AR A—Fh <8, BT By U R
GE4r, MRS B E 7 5 ARG ORI Rz e 1mi, A LA
FUHLAA B HLAR T B R B Bkl B 1 B s &5 )5
[ E. coli AN 2y WAL B, ARZE B 4= A P I G R
HEFE, AT A SO o A b & A L K AT
TR B SR T Yk B, opil(Ek
fim) Ko A0 G KL R 4 g b, L pill A SRR G b 1 7Y
P 45 ) 1 A7 (FimA) B 5 (R T80 R
BT pil A Z& K BB 5T % 57 i & K AT 3 B
HEE Y,

42 0 A A B 2 o R R 24 A
B 0 A 24 110 ol P 1A 1 25 T 24 BT AR 245 40 % B 1 IR
e, SWFd AR, LR IS, WAL
MAAESBURPEXS I E. coli 1E MIGEEW, 2,
T HLf i FH R Y 7 B bk, X935 E. coli AN[A] i
T R R AR 2 0] e = 58 458 S o DRk, 31 H iR AL,
ATH A 30— ol AR A 928 1 BB DRAP A [) TR AR 19 05
AWFFE BT SR BOR MRS KA I Oy #E47T T 2598
SRS B 5 BE T, R T N X TR SO P K AT T B
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ompC FE RN T AT B 3= B 45 F B L[ pil A F
1T PCR ¥ 184 | JF A%k | #E4T Western blotting 46l
FEXF 35 77 Wy 1 G g SRR A TS, LA R i B XS
PRI AT TR ompC A1 pil A &K A9 T E I 4 F1FH ompC
1 pil A K& PR A DK A D 5 DR R 1 B2 Wi
R B2 A S AR B R M, I ik — 2 AR T
I 8 50 P R T T R PR T AR W B T IR S S
il

1 MHE T

11 BEHS KM

K M A B Oy, K B AT & (Escherichia
coli)DH50., Jfii%KRIAZAK pET-28a HIAZE (R AF; TC
FEZA pUCM-T Il 3 1A TAEYE ARG BR 2
1.2 EFNIKF

A FPBR A PE N UIEG . T4 DNA %320 . Taq fiff |
dNTP Iy 1 TaKaRa 7/~ r). DNA BEfg B4t Kit
W F 5 A R A BR AT ]
13 TEHEREMIIMEER C EEANRESFIIS
1
1.3.1 /A4 DNA F1/Z#7 DNA #9721k

SEHG I o TR S AR
1.3.2 /Y956

H 4 GenBank A1 X P B0 1 KA FF 1 pil A
FERMAMEE T C R AP T X514 PL,
P2 #1 PO1, PO2, P1 Fl P2 [y 534 I hn4 Nco |
1 BamH | (3RS, 5|9 P1: 5'-CATGCCAT
GGCGATGAAAATTAAAACTCTGGC-3', Tl ¥

P2: 5-CGCGGATCCTTATTGATACTGAACCTTGA-
3', PO1, PO2 43 %151 A BamH | 1 Hind 111 BRI {7

M, Elf51% POl 5-CGCGGATCCAACATGAAA
GTTAAAGTACTGTCCCTC-3', Fiif54 PO2: 5'-C
CCAAGCTTTTAGAACTGGTAAACCAGGCC-3',,
1.3.3  pilA ZAFISf T C BB 51

43 90 DA 4 A S0 MG K I A TR O JE R4
DNA 5k DNA AR #EFT PCR RN o WA
Z 50 ul, 4734 4140 94°C HiZ5 7 5 min; 94°C 30 s,
45°C 1 min, 72°C 1 min, 3t 30 ME¥, Ff 72°C 4E
fifl 10 min, 2 4~ B A EE Fr BL 2 1% B e A 8 1
HLK A0 . L, 430l A puCm-T, £ XU V) %
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E, 53 2 ANEAFkR puUCmT-pilA Al pUCmT-
OmpC,
1.3.4  pilA BLFAMEE H C BB F 5150 B

Y pil A SL AN 1 C JEH Bk
A T AR AR IR 55 A BR A "l A7 e 50, IF R
Fi DNAMAN {4 5%5f 35 R P 91 264 7 [ U5 43 B
1.4 [EHE=EpiIABEREMIMNEER CEERZR
KRR FASRIK
1.4.1 pilA EARISEAE T C FAJE 17 A 2 k0
1

Bk puUCmT-pilA Fl pUCmT-ompC 4341 FH
Nco | #1 BamH I; BamH | A1 Hind 111 AV, B H
1 Fr B o3 ) i 42 A R FE U Y 235 204k pET-28a,
FEALATE EW E. coli BL21h, TES RIFEHRM
VR FAR b 37°C WA L, B4 % A ok
[ BA P 5 B B, 43 9l i 44 O BL21/pETa-pilA Al
BL21/pETa-OmpC,

1.4.2  FHHFHpIlA ZEL RSN T C B A1 757
Hk

F L F bk BL21/pETa-pilA il BL21/pETa-ompC
TS RAPEE RN LB WK F b T 37°C ¥i el
&, VL 1%(VIV)I R e e 204 fiE LB KR Sk,
1E 37°C i35 & Agoo 4 0.4~0.6, HIIA IPTG LMk
>4 0.5 mmol/L, 37°C i F HIE I REZA 4 h, B 1
mL R O SR AR, AR AN IR, #E1T SDS-
PAGE Hiyk, 5 55 i e o )5 WA 45 L . [l LA i
A% BURLRY KA1 BL21/pET-28a fEXT IR

HAEET 10 f5AFA buffer A(S0 mmol/L
Tris-HCI, 0.5 mmol/L EDTA, 50 mmol/L NaCl, 5%
glycerol, pH 7.5)H, MBS .0, DA E
H 9 85 11 76 B AR A i AR TE
1.4.3  ZA7=#H9 Western blotting £7/

# HHH BL21(PET-pilA). BL21(pET-ompC)Al
MR AR AR S 9145 SDS-PAGE Hi UK J5 4% EN Gl B2 2T
AN, LB PLasE R & LG —dt, HRP Aric iy
Syt il 1Gg I —Hi#k1T Western blotting 4347 .

1.5 I8 XA &£ E & E 8§ &0 %R R MR
9_‘3
1.5.1 Byl a

2 i #k BL21/ pETa-pilA il BL21/pETa-ompC
2 IPTG 5% 5 h JF#H G wiH4L, RAE Gk

1x10"°CFU/mL L F TR . TR 2%
A B, o4 HEs), 37°C A 48 h, Hiul R
8~10 WK . HUKIE BRI HEAD T8 @ 3 Al 37°C K
7% 72 h, K KIE B 5L 4. 8000 r/min .0 6 min,
0.9% A= HER KPR 3 IR, FeJa A KER E W
1A He >l 108~10°CFU, F:H 2 mol/L NaOH 5 pH
HZE 6.8~7.2. RJatk 1:1 BB A I KA 21k
R, FEor IR o WL AP B AT IO AR e ORI T
WD W B E M b, 37°C {597 16~18 h, #52
I
152 ZRIHEE

S A RE R AR v R 5 HUNRL, R
JE 4R 0.2 mL, Xt REZLME e 4R 0.2 mL, ER W
Jil, WEE/N B A IETE L
1.5.3 NI A (MLD) I8

VUM 20 5, 43k 24, 4110 1, 1, 2
21 4 00 28 W 1 SRS R AT AT R #E AR O TR T 1.5 x
10° CFU/mL #i1 2 x 10° CFU/mL FYT& & 0.2mL, %%

REFRFEXTHRAL 10 H, R0 — ], #fE fie/DEL
B
1.5.4 /% REER

B30 HUNEL, BEMLY R 54, 46 H, ET
WS —dE X IRAL, 4T 200 pl 0.9%11) AF #ih
Ky ZEHVEST 200 pL K% pET-28a 78 AR R K,
AT 5T 200 pL F4 BL21/pETa-pilA H kR, 1Y
ZHVEST 200 uL #4H BL21/pETa-ompC M, T
21 13 5F 100 uL BL21/pETa-pilA 1 100 uL F 41 BL21/
pETa-ompC T . [HIFG 14 d HHF 7 %, — % 14d
Jei R # KR I 43 3 M3, @ A (] ELISA Kl i
THREM . SIEPUARNG ELISA K B3R5 /)N BRI
B ELISA TR . 72 ELISA Rl I,
F 450 nm 4k, DAZS 0 BE LA E 5 I 45 L OD fH..
155 W EHLH

BRELE R 2 JEJG, BRI R R /N EOE )
B RIAFF TR FERR Oro [RIBT EA TR S8 /N BRAZERD
PERxt B —JE /N BRUAE TS T 0, RT3 v 1)
TR
15.6 4K

[vi) Bof B A 7 J BT T S AR BB /N B, i ) BT
B /N 6~10 um A7 55T AL
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2 &R

21 [EEEpIAZERMIIMNEES CEAMRE
5F515h
2.1.1  pilA A A FTC BB PCR #7145 R
A3 AR B BE DK 4 DNA FLTRL DNA AR,
K FH PCR 205§ 345 %) pil A JERFSMNEEE 1 C it
Bl K1 FIE 2 WTLAE ), PCR 79 pilA ZEHK
/N 549 bp, SN C L K/NR 1104 bp, 552
BT HAT

bp

2500

2000
1500
1000

750

500 ~— 330bp

1 pilA EFEH# PCR &R
Fig. 1 Amplification of pilA gene by PCR
M: DNA marker; 1: amplificated PilA gene by PCR

M 1

bp
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1000 1.1kb
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2 SMEEBCEEW PCRER
Fig. 2 Amplification of ompC gene by PCR
M: DNA marker; 1: amplificated OmpC gene by PCR

2.1.2  pilA ZAAIL) T C AT 2

30K pil A SEFRFISMEEE 1 C BEH S pU #ifk
B, M E 4 TR pUCmT-pilA Al pUCMT-ompC,
AV AZ IR TS DH5o $EUTURLUEA T R U1 %55, WT DA
F 2 ARG Y) R A8 8] 2 A B, BT gk
FRLIY 2773 bp Fr Bl H 3R A B .
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2.1.3  pilA ARSI T C A1 /7AW E 5 ]
W ¢

XF vE BEAS F Y pil A R AN () C JE 431
PEATREIRM 7, 455 pilA JERK Bl 549 bp,
SMNIEEE 1T C KBy 1104 bp, 847 52 8B TRk
PEE S2HE (ORF) . Al FH DNAMAN 44545 3] 1 )7 51
5 GenBank A7 &2 LR AT X, B4R
PEOHT, 45 RE TSR T B EMIMNEE A
C B 5Z% )7y 5 ¥ m B R IR, W5 58
98.18% Fll 97.28%, i B i WG A4~ 5k [R 4B A2 JF 8 fR <7
B KT R T BB RIMEE A C FEHFPa &%
GenBank, FR1SE 55435k EF172449 Fil EF122601,
22 TBEEEMIMNMEER C ERREZTERAED

MEMRIA
2.2.1 [ HEERSNEEFT C FEAJE 1 7R F Y

HE

R T IR A B DR G 0 EE A SRR, 43 A A
T 1 RE B MIMNEE [ C R MR RR R
PN SE 5 4 2 A X 43531 F Nco | #1 BamH 1, BamH |
Al Hind 11 M BTK:E pUCMT-pilA #1 pUCmT-ompC
YI'F, & AR RIFEEGYI0FRE 84K pET-28arf, 4%
fEAfE F B E. coli BL21, 768 RIFE & R kR
It b 37°C E R A, WD) M % 8 2H BORL Y BE
TERETE, 434l BL21/pETa-pilA 1 BL21/pETa-
ompC,

3 SDS-PAGE 7 #f PilA ZEAE XA E P HIRIE
Fig. 3 SDS-PAGE analysis the expression of recombinant
protein in E. coli
M: protein markers, 97.6. 66.4. 43.3. 31, 20.1. 14.4 kD; 1: the total
proteins of BL21/(pET-28a) without induce; 2: the total proteins of
BL21/(pET-28a)induced by IPTG; 3: the total proteins of BL21/
pETa-pilA without induce; 4: the total proteins of BL21/ pETa-pilA
induced by IPTG; 5: the total proteins of BL21/pETa-OmpC
induced by IPTG; 6: the total proteins of BL21/pETa-OmpC
without induction

222 [ HEERMINEZEFT C RIS

¥4 kL pETa-pilA fl pETa-ompC #% Afa F
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E. coli BL21, IPTG iS4 h WAL R IR, [AIAFLASE A
PET-28a %5 UKL I B A VE SRy Xf i . SDS-PAGE Fi il i
/~N(E B), & IPTG S BL21/ pETa-pilA FEikRAN
BL21/pETa-ompC [HHk/MHITE T 29K 20 kD Fil
40.9 kD AbA B S Ze ik Akaly, SO T AU E RSk
FREE 11 C A3 F i A — S TR A kR B0 e, R
WLUTYE, UEBHEA [ B EFMIMEER C WL
AT AETE T A .

1 2 3

B 4 pilA ZEEFRIEFTYRY Western blotting 43 #f
Fig. 4 Western blot analysis of the expressed pilA protein
1: control; 2: inclusion body of pilA protein; 3: expressed pilA protein

1 2 3

& 5 OmpC & &EERiEF=Y¥I#) Western blotting 5347
Fig.5 Western blotting analysis of the expressed OmpC protein
1: inclusion body of OmpC protein; 2: expressed OmpC protein; 3: control

2.3 FRIEF=HIAY Western blotting &1

DAB )5, 2 5{AE 20 kD F1 40 kD Z= 47 H
PR S B, IR S HA R e M Rk 7 W I B A
SRS
24 BEMBAXBAEEREZEENG EMNRER
4 B 3
241 ZRIENE

S AR R TR v e R 5 HURRL, R
JE EHEAD 0.2 mL, X R E 45 Ah 0.2 mL, 2 il J5 4=
BTG, BRI ARAER B, I 3 JA SRR
Tom AR Ak, RUTZER TR, Tai e,
2.4.2  RNPDHIEFEHMLD) HIH

INBRILFERG 24 h, YWE 2xI10°CFU/mL X9 K i FF
WaREEME O 1 10 H/hE RA#stTs; midod
1.5x10°CFU/ML X A AT B 5 2k O 9 10 /NI R
FET 3 H o e X/ 1R /N BCEE R 4 (LMLD)
J 2x10°CFU/mL,
2.4.3  [HFZELISA £200 il 7 45 AR

o A4 ELISA J7 kel /B, 25 R 380
G ok TR B RN B e MR AR T RE T /R, M
WA REYUA, KA T B APURPUAY,
JUH R RIOE R TR R A W /R, HLhTR A
FEAT R P EOR RS K A AT R PR, RAET
W LR S A T DR A SN, e A S 4SS A
JZ LAY OD fH, 45T

x 1 RIEE ELISA kG g R
Table 1 The indirect ELISA detection of the antibody level

Group Group 1 Group 1 Group 3 Group 4 Group 5
ODuso 0.120 £ 0.007 0.141 + 0.006 0.579 £ 0.011 0.426 + 0.004 0.615 £ 0.017
*2 EFAIBREHKNDRGEFPREGEEDNRERENREE)
Table 2 The statistics of mice immune experiment
Immunogen
Infection 200 ul BL21 Recombinant vaccine
dosage 200 ul NS | .
IS ET-28a L . 100 pL BL21 (pAET-pilA) 100 pL
(P ) 200 pL BL21 (pAET-pilA) 200 pL BL21 (pAET-ompC) BL21 (pAET-ompC)
2x10° CFU 0/5 0/5 4/5 3/5 5/5

2.4.4  ZPTFRRAT RS R I 50 55 R
FHRE IR AR IO B bR S /N B, TS R I T T

SREEAR Op WE RN TR MRy . H

IMLD(2 x I0°CFU)Zc#, X B4 st Ts, #LH

AR s AR P 253 )l 80%(4/5) F 60%(3/5),
TR B DR T AR 1 S e 2 (4P 32 T 3k 100%(5/5) « I
BEJ, RS0/ BURT (R /N BRUAR 50, 3B/ i AR o
YRR LG D), HE Jefa 2 3% 2 Al 6.
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El 6 AF. NEEFSELAY F LR (100X)

Fig. 6 The observed results with histological technology
A: the Intestine of survived mice; B: the Intestine of died mice; C:
the liver of survived mice; D: the liver of died mice; E: the
nephridium of survived mice; F: the nephridium of died mice

M ERTLAE i, 8E/N B /M 208 T HC A
PN, BEIRJZ S S, (R R/ AR
TR A HES) KRS e/ N AT e,
FR/INBRURF IR 88 /0 BRUFF IR 240 e ROk 25
Tl LT AN N Y UL € i e, AR R/ BSOS JIE 245 A 7
2, FFANEEE A e
3 itk

R R T TR 5 SRS Jey o 4 B Ve, HL
REglE A ARG, JLT- AR T AT FR A A ik
M E . ENBEE LA FG K, T
AR, A IR S DI, BOh TR R
WA ANE A SRS S, 4l
R B FTRIR . i ZEE SR, S
29y, SR BH ih FLR) I R AR B0 X U
E. coli AT By, (MWLM &) 5 H w2 %)
AN TR 24 P A2 08, 3 23 H R 2 W) 5k B R, i I
AT A SR, IR, fife DR I ) OC 52 12
T4k 8 RO AT BRI 9 G A I, DL ] 4 % A
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[Fi) 1L ¥ ) P AR XA DR APV T A e v, e R PR AR
JE Vi ST A HoAT 13 5 P,

[ TR B FH AN AR (2 8 K T 1 2 1 B0
K, T AIEEREMEEONTE E. coli 76 Rl R B
B I fm BEAE, MR AR, 3R 40 e R B
WVE I e — 2, ik T AYTR B A9 B Ak o] LA Bt
FARE LK, BEURME E coli 76 W E E & .
Gyimah %5 MOV B A [7) B0 BR AY T B 2 1 A
JZ A T B LR B e 2 B, s 2 L
A UABUR RS 5 B B0RE, 45 R BURE R IR A AL
FAET R, AR RENS R o R K AT S i
AR AR T IR XS B2, THBRAN TR A RE ST W s TR &
F U Z M B B il 2L 700 OIS T BE 4 XS A A2 IR I G Jk
B MRAEAF2EF PR R, TEAS [F] i3 AL 0 B0%
w, BTSSR R ENE . X A FRATHHE
JTIE YR B R T AR AT AR -

AN 2 8 22 ECRH P B A0 I R BT AR A (1R 2
¥, ERE Y GE . TG P A
5y IS EELAOVE, A 5T & 3R PR XS K v 5
B2 A A AN (2 SO AR i R,
HEEMWESIET, AL TAMESM . SR 1 (Omp)
FE 2 WL S WK A 81 4 g R i st A A DG, HAFE R
J AT TR SO AL EE K S ML R A S E A . Omp.,
LPS 1E& KM B sy Ry eh A, N Al
A Bolint™M4E F Gt & K FF T 4k I 15 41 I 2K
[ (Iron-regulated Outer membrane proteins)4i {4 X} 4%
B Bh e I . S5 R B S KO T ILAE A R R
R R A AR L 2 T R, BEWBTAAR AT X kO
Y IR B Lk B S Ty AR RIG AT AR
HA BRI v, AT I B g 240 J s s
PIFE AR, LA ™ A= A I I 4 B 328 T ELAS
[Fi) 1L 775 789 4 g ik LA A8 SUORBP AR

AR FRIAFE [ R EMINEEASHE
A%, rEsaifbIRNE, Bk, NS TR AR T A
B AME R B TRk, B R A TR e 4
BET BTG, o R AT B AT R i ) 1% BT
Ji i B AR A ARG AR -

AT 5E B SR RS BOR T KA 4> B Ak O i
177 30 Fh 2 W USRS B (BT, 25 W USRS 3 R W,
ARSI S BRI E.coli MIPLLME) 1271, IREH
FHPUR 25 COA BB A A= dlizow, IR BIRY7 1%
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RIS . ERE T XS EUR KR B 4 B Rk
O, 1Y pilA FIAMIE R 11 C LI, IR A F 41k (1)
SRR PEAT T 90 A3 0 RO IR D5 LR AR, SR 5 e b 3
1251 pil A FISMEER 11 C JL [ 5 0] va b TR A% 21k
# ik pET-28a, I AUMIHLAE KIGAF I BL21 Hhiff4T T
Fiko TEBLILR A SR B P2 W R, g
B, PEFT TR e A R se i 25 SRR, Ay
FOR R H 4r Bk O 5SS #RAH L, pilA FISH
BT C SEPR AR SR B A AR, X Al K A7 )
TR Rt — A HF ) 35 DR TR R ST RIS K
Do NG FRIB G SR = ol i T e e /N R, ARAR T
BRI B RCR, ELISASEIGZE R B, /R N =
A TR PR B TR TR A
HA 7w, ATRERBE A, HI L TR
BN VAR S B AR R LA I B N R A S, Bkt
XK FF R 0 B IR 0 98 B R L, AR T
T B B RSN AR (35 8 T AR W 4R L s e i A,
[Fi) B 40, hy 10— 25 9 AN [) TR AR B i 2 11 ST BRLA7 7 28 X
AP Se s, B T IRSAYIERE, ik — )
T X O T R AT T T TR T AR [ R T
RS IRAE TR . BT SR g R,
L RA T SR AE R3S B0 PR T T L R TR
F18 i 2 2 7 P R o
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