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Detection of genotype and toxin associated gene of hypervirulent Clostridium difficile clinical isolates”
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Abstract: Objective To investigate the genotype and variance of toxin associated genes of moxifloxacin-resistant Clostridium
difficile clinical isolates in Sydney. Methods Twenty-two moxifloxacin-resistant Clostridium difficile clinical isolates were collected
from Sydney.,which were genotyped by using sequencer capillary gel electrophoresis based PCR-ribotyping.,and toxin A and B cod-
ing gene tcdA and tcdB,and binary toxin coding gene cdtA and cdtB were detected by using PCR method. Toxin regulator gene tc-
dC was analyzed by using PCR-sequencing,and was aligned with reference sequence of VPI 10463 (Genbank accession number:
X92982) ,and the tcdC sequence types of all 22 isolates were identified by using blast tool in NCBI. Results Twenty-one isolates
were genotyped as hypervirulent PCR-ribotypes 027 (RT027) ,and one isolate as RT078; all 22 isolates contained tcdA and tcdB
for toxin A and B and c¢dtA and cdtB for binary toxin (tcdA+tcdB+cdtA+cdiB+). The tcdC sequence types of the 21 RT027 i-
solates belong to scl,and that of the one RT078 isolate belongs to WA39. Compared with tcdC reference sequence of VPI 10463 ,a
consecutive 18 bp deletion (nt341 to 379) and one nucleotide deletion at position 117 were found in the 21 RT027 isolates,and a
consecutive 39 bp deletion (nt330 to 368) and one nucleotide mutation at position 184(C>T) were found in the one RT078 isolate.
Conclusion Clostridium difficile hypervirulent RT027 was the common moxifloxacin resistant genotype; Clostridium difficile hy-
pervirulent RT027 and RT078 clinical isolates contained genes for toxin A and B and binary toxin,and contained gene sequence mu-
tation in toxin regulator gene rcdC.

Key words: Clostridium difficile;  sequencer capillary gel electrophoresis based PCR-ribotyping; toxin A and B;  binary

toxin; toxin regulator gene
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1.1 bR 22 BREEPTVD B T 24 [dne /N0 1 ¥ BE (MIC) R F- 32
g/ LT AR E R T I IR Bk A B 18 KR I 2% J2 L IXC 249 DA I
PRIE RS W SR AR AS 85 95 B A . S AR AS SR AL B[] )L 2009 45
3 18 2010 4 11 J1 .22 (82 b 7 G 2510 5w ) . 1 Bl
EL 45 i 1. XA R 14 % 5 R Al RapIDTM ANA 1T System JR
U S E AR

1.2 & 51  Eppendorf 5331 # B & & Wi 5% S i (PCR)
1 (48 E Eppendor{ 24 7)) . Microfuge 22R & 3 ¥ & .0 HL (36
E Beckman 2 7) » MH-2800D £ 3 fiE 1 J5L 47 (% Ht BeL 4 22 3
A DY Y-6C K- Pkl (L mt78 — {08 ) - ABT 37301 Il
P4 (3£ # Applied Biosystems 2\ 7] ), RapIDTM ANA II Sys-
tem (3% [E Remel A #)) , BigDye Terminator (version 3. 1) cy-
cle sequencing X7 & (3£ [E Applied Biosystems A #]) .

1.3 7k

1.3.1 DNA$RE K& BRE A T 8HE L W i~ AR IR S
Fr48~72 ho RJE Pk 1 ~5 AW IEE T 200 pl £ ¥ 7K,
100 “C & 10 min, FFEIFH L 12 000 r/min B0 5 min, B
WA T PCR,

1.3.2 BTGB ME B Ik PCRAZAH AT 2 B Sk
(6 4R E M 77 5 : PCR L WAl 50 pLl, 434 10 X PCR Z& o
# (Roche) 5.0 pL..MgCl, (25 mmol/L) 8.0 L it A4 = 8
g (ANTP, 25 mmol/L) 0. 8 uL,16S-FAM #1 23S 5| # (50
pmol/L) £ 0. 25 pL. AmpliTag GoldTM polymerase (5 U/
uL) (Roche) 0. 75 uL .DNA 45 10 uL. 5 40 T 412 9%
/K (Eppendorf) 24, 95 pl., PCR #£F:95 “C 15 min; 94 C 1
min,55 °C 1 min, 72 °C 2 min, 3t 35 i #; 72 °C #E {10
min, TP P AL 506 B 40 i Ik 7E ABIL 3730x1 Il X |
BAT UK A F 50 em K BANE M pop? i, 1.6 kV hiEE 15
s,15 kV iz 47 6 200 s HL ¥k, % A LIZ 1200 ladder (Chimex) fE
H oy AT

1.3.3 FRMUEEFGN TR ABRIBIERH tcdA edB,
TOLRE R GG FE N cdtA. cdtB ¥R PCR 7k AT R .
tedA 3 Lemee 2 4R GE 1 51 9 . ted B 3% A Kato %5 g 18
M54 cdtA Fl cdeB ¥ A Mutlu %57 Hi 38 19 51 87, W 3£ 1,
PCR 3| % i Sigma-Aldrich 24 & 4 B . PCR [ R & 1% 25
pL A2 A 10 X PCR 22 Wi (Qiagen) 2. 5 L., MgCl, (25 mmol/
[)1.0 pl dNTP (2.5 mmol/L) 1. 0 pL. F CF) ¥ 3 # (50
pmol/L) 4% 0. 25 pL. HotStar Taq DNA ® & i (5 U/ul)
(Qiagen)0. 1 pL .DNA #i#7 2 L. &5 4 126 ¥ 2 2K (Ep-
pendorf)17.9 uL, PCR #F:95 C 15 min;95 °C 1 min,58 C
1 min,72 °C 2 min, 3 35 N ;72 °CLEAH 10 min, HL k551
W 2% R RS .5 L PCR 74 100 V HLJk 30 min, 53 F
EHHRIR%E A 100~1 500 bp DNA ladder (Invitrogen) ,

1.3.4 FRMWPEELN FRWYERE cdC 2K )75
FH PCR 545 SE R0 5 1 07 3 AT AR T . PCR 519 WL 3% 1.
i Sigma-Aldrich A & M. PCR FF W F 95 C 15 min; 95
‘C 1 min,47 °C 1 min,72 °C 1.5 min, 3t 35 ME#H ;72 °C ZE {8
10 min, 5 pL PCR =¥ /i A 2% B¢ B 45 %€ I i1 Uk 30 min 43
M, zedC PCR =4y | ] ExoSAP-IT (3 [E Affymetrix 23 &)
A LR 5 M . AR ) 8 BigDye Terminator (version 3. 1)
cycle sequencing 371 & , M /¥ {X Ky ABI 3730x1 U 74, P44
7% Blast (http://blast. ncbi. nlm. nih. gov/) F % 3% 5 41 b
tedC JPH| B,

1.3.5 BT ENE cedC I 5000 22 BRI ME R B I IR B
BRI ) B 2 % bk VP110463 1¢dC J¥ %1 (Genbank g 3t 5.
X92982) K75 iz Fl Bioedit7. 0 4,

2 &% ES

2.1 ERPARIZER R 3Bk A T OO0 B4 E Ik
PCR-ZAE ARV T 2O BAE ik~ BERILE 1, 22 #
BEPG Vb BT 2 (X MEAR B P, 21 RO R EE ) RT027, 53 — bk I
1 RTO78, W3 2,

x®1 RUEREZAEEER tcdA. tcdB cdtA cdtB FATEE tcdC #5 PCR 5|4

wEE 3 Genlbink BIFI(5-3) i TAIE

oS )  (bp

tedA tedA-F X92982 19953-CGT TAT CAA AAT AGA TTC CTA TAT TTA CAT GAC AAT AT-19990 65. 5 380
tedA-R 20352-CCA TAG CA G TAT CAG GCA TAA AGT AAT ATA CTT T-20319 65.3

tedB NK104 X53138 3343-GTG TAG CAA TGA AAG TCC AAG TTT ACG (C-3370 68. 7 204
NK105 3546-CAC TTA GCT CTT TGA TTG CTG CAC CT-3521 69.1

cdtA CDTA-F AF271719 576-T GAA CCT GGA AAA GGT GAT-G595 62.5 376
cdtA-R 951-A GGA TTA TTT ACT GGA CCA TTT-G929 59.6

cdtB CDTB-F 1.76081 1917-CTT AAT GCA AGT AAA TAC TGA G-1938 52.7 510
cdtB-R 2426-AAC GGA TCT CTT GCT TCA GTC-2406 62.3

tedC tedCpr-R X92982 20703-TTG CAA TTA TAA AAA CAT CTT-20723 53.3 1097
tedCpr-F 21799-TAT CAA TTT ATT TAT GCT CTT TC-21777 53.7

2.2 HRMIOEFEETHEL 22 REKFTER ABRIDER
tedAtedB, “ICRE R MR cdiA . cdeB ¥ R A IR
2, RLIKE ARG LA 2a,

2.3 HBHWHEN redC RGO oWk 5w 6 I E
2b, 22 BREHEEE 1T B 1cdC ¥ 5 Genbank 5 %1 [,
W, 25 B @R 21 #k RT027 tedC S EI4Fy scl, B 1k RT078
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FHIE Sy WA39 (HQ596349), L3 2. 5 &% #k VPI 10463
(Genbank 545 : X92982) L ¢, 21 Pk RTO27 Btk tcdC J¥ 5
B S 18 AN AF R (nt330-347) (Y B e FIES 117 {7 2p k%
TR IE, D34 1 Bk RTO78 B bk cdC )y 51 M BLE S 39 4
B H R (n1341-379) WY BRI FIEE 184 (L (A>T)H %7, ILIAI 3.

s wo 50 w0 50 s

)

30

A

b

L |

J

a y RNSHO1 (5% 77 RT027 )b 3 RNSH22(RT078)

1 000 bp
00 bp

b
a1k tedA (380 bp) .2 K tedB (204 bp) .3 Jy cdtA (376 bp) .,

4 4 ¢dtB (510 bp)sb H1 1 K tedC (1 097 bp),

B 1 WEREE T RNAEHEBIKL PCR- "
e v — B2 REREFHEXEEPCR&EN
BHEGESENERAERKTEE L
BikTrEE
erseleceal coeelonen]l ceealoceel ceeeloceal voeelenaal ceveloeeel caneleneal sennlenaal coveloneel canelanadl
110 120 130 140 150 160 170 180 190 200
VPI_10463 TACTGGCATT TATTTTAGGC GTGTTTTTTG GCAATATATC CTCACCAGCT TGTTCTGAARG ACCATGAGGA GGTCATTTCT AACCAAACAT CAGTTATAGA
RNSHO1 TACTGGCATT GTGTTTTTTG GCAATATATC CTCACCAGCT TGTTCTGAAG ACCATGAGGA GGTCATTTCT AATCAAACAT CAGTTA
RNSHO02 TACTGGCATT GTGTTTTTTG GCAATATATC CTCACCAGCT TGTTCTGAAG ACCATGAGGA GGTCATTTCT AATCAAACAT CAGTTA
RNSHO03 TACTGGCATT GTGTTTTTTG GCAATATATC CTCACCAGCT TGTTCTGAAG ACCATGAGGA GGTCATTTCT AATCAAACAT CAGTTA
RNSHO04 TACTGGCATT GTGTTTTTTG GCAATATATC CTCACCAGCT TGTTCTGAAG ACCATGAGGA GGTCATTTCT AATCAAACAT CAGTTA
RNSHOS TACTGGCATT GTGTTTTTTG GCAATATATC CTCACCAGCT TGTTCTGAAG ACCATGAGGA GGTCATTTCT AATCAAACAT CAGTTA(
RNSH06 TACTGGCATT GTGTTTTTTG GCAATATATC CTCACCAGCT TGTTCTGAAG ACCATGAGGA GGTCATTTCT AATCAAACAT CAGTTA
RNSHO7 TACTGGCATT GTGTTTTTTG GCAATATATC CTCACCAGCT TGTTCTGAAG ACCATGAGGA GGTCATTTCT AATCAAACAT CAGTTAH
RNSHO08 TACTGGCATT GTGTTTTTTG GCAATATATC CTCACCAGCT TGTTCTGAAG ACCATGAGGA GGTCATTTCT AATCAAACAT CAGTTA
RNSH09 TACTGGCATT GTGTTTTTTG GCAATATATC CTCACCAGCT TGTTCTGAAG ACCATGAGGA GGTCATTTCT AATCAAACAT CAGTTA
RNSHI10 TACTGGCATT GTGTTTTTTG GCAATATATC CTCACCAGCT TGTTCTGAAG ACCATGAGGA GGTCATTTCT AATCAAACAT CAGTTA
RNSHI11 TACTGGCATT GTGTTTTTTG GCAATATATC CTCACCAGCT TGTTCTGAAG ACCATGAGGA GGTCATTTCT AATCAAACAT CAGTTH
RNSHI12 TACTGGCATT GTGTTTTTTG GCAATATATC CTCACCAGCT TGTTCTGAAG ACCATGAGGA GGTCATTTCT AATCAAACAT CAGTTA
RNSH13 TACTGGCATT GTGTTTTTTG GCAATATATC CTCACCAGCT TGTTCTGAAG ACCATGAGGA GGTCATTTCT AATCAAACAT CAGTTA
RNSHI14 TACTGGCATT GTGTTTTTTG GCAATATATC CTCACCAGCT TGTTCTGAAG ACCATGAGGA GGTCATTTCT AATCAARACAT CAGTTA
RNSHLS TACTGGCATT GTGTTTTTTG GCAATATATC CTCACCAGCT TGTTCTGAAG ACCATGAGGA GGTCATTTCT AATCAAACAT CAGTTA
RNSHI16 TACTGGCATT GTGTTTTTTG GCAATATATC CTCACCAGCT TGTTCTGAAG ACCATGAGGA GGTCATTTCT AATCARACAT CAGTTAS
RNSH17 TACTGGCATT GTGTTTTTTG GCAATATATC CTCACCAGCT TGTTCTGAAG ACCATGAGGA GGTCATTTCT AATCAAACAT CAGTTA
RNSHILS TACTGGCATT GTGTTTTTTG GCAATATATC CTCACCAGCT TGTTCTGAAG ACCATGAGGA GGTCATTTCT AATCAAACAT CAGTTAH
RNSHI19 TACTGGCATT GTGTTTTTTG GCAATATATC CTCACCAGCT TGTTCTGAAG ACCATGAGGA GGTCATTTCT AATCAAACAT CAGTTA(
RNSH20 TACTGGCATT GTGTTTTTTG GCAATATATC CTCACCAGCT TGTTCTGAAG ACCATGAGGA GGTCATTTCT AATCAAACAT CAGTTA
RNSH21 TACTGGCATT GTGTTTTTTG GCAATATATC CTCACCAGCT TGTTCTGAAG ACCATGAGGA GGTCATTTCT AATCAAACAT CAGTTA
stop codon
RNSH22 TACTGGCATT TATTTTTGGT GTGTTTTTTG GCAATATATC CTCACCAGCT TGTTCTGAAG ACCATGAGGA GGTCATTTCT MT@ACAT CAGTTATAGA
C184T stop codon
snawlisen | nswslmms sl wwe s ewee | wees | eson] swem] s eenil’ s oasilas el ssselanisl weeeloussl wame leswe] wwew] s we]
310 320 330 340 350 360 370 380 390 400
VPI_10463 AATCAACGTA AAGCTGAAGA AGCTAAAAAA GCTGAAGAAG CTAAAAAGGC TGAAGAACAA CGCAAAAAAG AAGAAGAGGA GAAGAAAGGA TATGATACTG
RNSHOL AATCAACGTA AAGCTGAAGA AGCTAAAAN- ----—————— ——————— [GC TGAAGAACAA CGTAARAAAG AAGAAGAAGA GAAGAAAGGA TATGATACTG
RNSHO02 AATCAACGTA AAGCTGAAGA AGCTAAAARN- TGAAGAACAAR CGTAAARAAG AAGAAGAAGA GAAGAAAGGA TATGATACTG
RNSHO03 AATCAACGTA AAGCTGAAGA AGCTAAAAA- TGAAGAACAA CGTAAARAAG AAGAAGAAGA GAAGARAGGA TATGATACTG
RNSHO4 AATCAACGTA AAGCTGAAGA AGCTAAAARN— TGAAGAACAA CGTAAAAAAG AAGAAGAAGA GAAGAAAGGA TATGATACTG
RNSHOS AATCARCGTA AAGCTGAAGA AGCTAAAAN- TGAAGAACAA CGTAAAAAAG AAGAAGAAGA GAAGAAAGGA TATGATACTG
RNSHO06 AATCAACGTA AAGCTGAAGA AGCTAARAR- TGAAGAACAA CGTAAARAAG AAGAAGAAGA GAAGAAAGGA TATGATACTG
RNSHO7 AATCAACGTA AAGCTGAAGA AGCTAAAAA- TGAAGAACAA CGTAAAAAAG AAGAAGAAGA GAAGAAAGGA TATGATACTG
RNSHO08 AATCAACGTA AAGCTGAAGA AGCTAAAAR- TGAAGAACAA CGTAAAAAAG AAGAAGAAGA GAAGAAAGGA TATGATACTG
RNSH09 AATCAARCGTA AAGCTGAAGA AGCTAARAR- TGAAGAACAR CGTARARAAG AAGAAGAAGA GARAGAAAGGA TATGATACTG
RNSHI0 AATCAACGTA AAGCTGAAGA AGCTAAAAR- TGAAGAACAA CGTAAAAAAG AAGAAGAAGA GAAGAAAGGA TATGATACTG
RNSHI11 AATCAACGTA AAGCTGAAGA AGCTAAARAN- TGAAGAACAA CGTAAAAAAG AAGAAGAAGA GAAGAAAGGA TATGATACTG
RNSHI12 AATCAACGTA AAGCTGAAGA AGCTAARAR- TGAAGAACAR CGTAAARAAG AAGAAGAAGA GAAGAAAGGA TATGATACTG
RNSHI3 AATCAACGTA AAGCTGAAGA AGCTAAAAA- TGAAGAACAA CGTAAARAAG AAGAAGAAGA GAAGARAGGA TATGATACTG
RNSHI14 AATCAACGTA AAGCTGAAGA AGCTAAAAR- TGAAGAACAA CGTAAAAAAG AAGAAGAAGA GAAGAAAGGA TATGATACTG
RNSHIS AATCAACGTA AAGCTGAAGA AGCTAAAARN- TGAAGAACAA CGTAAAAAAG AAGAAGAAGA GAAGAAAGGA TATGATACTG
RNSHI16 AATCAACGTA AAGCTGAAGA AGCTAARAR- TGAAGAACAAR CGTAAARAAG AAGAAGAAGA GAAGAAAGGA TATGATACTG
RNSH17 AATCAACGTA AAGCTGAAGA AGCTAAAAA- TGAAGAACAA CGTAAARAAG AAGAAGAAGA GAAGAAAGGA TATGATACTG
RNSHI8 AATCAACGTA AAGCTGAAGA AGCTAAAAA- TGAAGAACAA CGTAARAAAG AAGAAGAAGA GAAGAAAGGA TATGATACTG
RNSHI19 AATCAACGTA AAGCTGAAGA AGCTAAAAR- TGAAGAACAAR CGTARARAAG AAGAAGAAGA GAAGAAAGGA TATGATACTG
RNSH20 AATCAARCGTA AAGCTGAAGA AGCTAARAR- TGAAGAACAA CGTAAARAAG AAGAAGAAGA GAAGAAAGGA TATGATACTG
RNSH21 AATCAACGTA AAGCTGAAGA AGCTA. c_—— TGAAGAACAA CGTAAAAAAG AAGAAGAAGA GAAGAAAGGA TATGATACTG
L18bp(nt330-347)
RNSH22 AATCAACGTA AAGCTGAAGA AGCTAARAAG GCTGAAGRAG F-—=-——==-=-= ———mmmmmmm —mm oo e e — oo o -4A GAAGAAAGGA TATGATACTG
£30bp(nt341-379)
B 3 22 HEARDEMANRERE 1cdC FHE5SEE#k VPI10463 (X92982) Lk B REE
*2 22HERDEMAMREREEREMNS NHXEEARNER
PCR #FE ADB YL H ZOUHRMEEE o A R
Wk S BT 9% 50 B 4045 v Yk 1 PCR-HB 4 43 51 1) 507 1 18 3%
AR cdA tedB tedA tedB tedC JFHVEAL  1edC )75 A
RNSHO1 265. 7-298. 5-359. 4-361. 6-398. 8-458. 1-480. 0-580. 8 027 + + + + 18 bp, A117 scl
RNSH02 265. 7-298. 5-359. 4-361. 7-398. 9-458. 1-480. 0-580. 8 027 + + + + A18 bp. A117 scl
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PCR- & A.BHiiLH ZOLHRMSEHE o # oA A
k732 BT 9% 506 4045 v Yk 9 PCR-BB 4 43 8 1) 507 1 1B 3%
AR edA tedB tedA tedB tedC JFHVEAL  1edC J7 5 H

RNSH03 265. 6-298. 5-359. 5-361. 7-398. 8-458. 1-480. 0-580. 7 027 + + + + A18 bp, A117 scl
RNSH04 265. 7-298. 5-359. 4-361. 6-398. 8-458. 0-480. 0-580. 7 027 . f \ f A18 bp.A117 scl
RNSHO05 265. 6-298. 5-359. 4-361. 6-398. 7-458. 0-480. 0-580. 6 027 + + + + A18 bp.A117 scl
RNSHO06 265. 6-298. 4-359. 3-361. 6-398. 8-458. 0-479. 9-580. 7 027 . f \ f Al8 bp.A117 scl
RNSHO07 265. 6-298. 4-359. 3-361. 6-398. 6-458. 0-479. 8-580. 5 027 + + + + A18 bp.A117 scl
RNSHO08 265. 7-298. 5-359. 6-361. 8-399. 0-458. 2-480. 1-580. 9 027 + + + + A18 bp.A117 scl
RNSH09 265. 8-298. 6-359. 6-361. 8-399. 0-458. 2-480. 1-581. 0 027 + + + + A18 bp.Al17 scl
RNSH10 265. 7-298. 5-359. 6-361. 8-399. 0-458. 3-480. 1-581. 0 027 + + + + A18 bp.A117 scl
RNSH11 265. 8-298. 5-359. 6-361. 8-399. 0-458. 2-480. 1-581. 0 027 + + + + A18 bp,Al17 scl
RNSH12 265.7-298. 5-359. 6-361. 8-399. 0-458. 3-480. 1-581. 1 027 + + + + A18 bp.A117 scl
RNSH13 265. 8-298. 6-359. 6-361. 8-399. 1-458. 2-480. 1-580. 9 027 + + + + A18 bp,A117 scl
RNSH14 265. 7-298. 5-359. 5-361. 7-399. 0-458. 2-480. 1-580. 9 027 + + + + A18 bp.A117 scl
RNSH15 265. 7-298. 5-359. 5-361. 8-398. 9-458. 2-480. 0-580. 8 027 + + -+ + A18 bp.Al17 scl
RNSH16 265. 8-298. 5-359. 6-361. 8-399. 0-458. 3-480. 0-581. 1 027 + + + + A18 bp.A117 scl
RNSH17 265. 7-398. 5-359. 4-365. 6-398. 7-458. 1-480. 0-580. 7 027 + + -+ + Al8 bp.Al17 scl
RNSH18 265.7-298. 5-359. 7-361. 9-399. 1-458. 2-480. 2-581. 1 027 + + + + A18 bp.A117 scl
RNSHI19 265. 8-298. 5-359. 6-361. 8-399. 1-458. 3-480. 1-581. 0 027 + + -+ + A18 bp.A117 scl
RNSH20 265. 8-298. 6-359. 8-362. 0-399. 3-458. 4-480. 3-581. 4 027 + + + + A18 bp.A117 scl
RNSH21 265. 7-298. 5-359. 5-361. 7-398. 9-458. 2-480. 1-581. 0 027 + + + + A18 bp.A117 scl
RNSH22 340, 2-359. 4-361. 9-403. 1-405. 2-447. 3-478. 7-521. 8 078 + + + + A39 bp,C184T WA39

3 i it

BT 98 0% B 4045 LUK 1 PCR-BOBHA 43 81 )7 15 2 35 48 A T
R A 22 T 3 DR 43 B8 0 — Rl O 5 3 TR R R T A 7
6B 40 L TR 5 48 10 Bat B R K 4 TR RS ok % 0, AR
BFEGN PCRAZEAR S B, 3X — Oy B B AR 5 = 1 4 BEbE
DAAE B AIF 2 55 7 JH AT DA o A b X 23+ SR E MR 7 7 9 51 RT027
T A A B TUCOV AR 5 o 28 R X — B 22 BB
VG b B TR 25 A AR X R R AT TR A L R B R 21 Bk R
J3 RT027 Bk, % —#kh RT078,

it s 5 R S 0 A 24 0 it 2 2 SR ME AR T R 1 f RT027 AT
PR — RAFAE , 15 2 py T X0 s 325 16 248 45 245 40 0 o i 2 v 5 B0
TERTRZ M 5 & F AT, 2003 4F R XERR B R 0 RT027
FE N5 b v b OXHE B IR T 22 ) A 5 [ L RO A
Al S DR AT T AT R TR R AR A A kA T 3%
KA 25 . 2008 4F R A 1 41 RT027 Jgk e i 2 76 16 1
KA\ T BT, 2010 4F 78 88 I8 A B 55 — 395 1T [+
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