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B E. (%% &% %M XMATHE (Avian pathogenic Escherichia coli, APEC) 5| A28 #9 X AT H
H, PELEERSG L, VAL A% (Type V secretion system, TS5SS)#E APEC & f it KEFTH
R, [B8] 24 TR K mAE XMATH & TSSS /£ APEC F 9 0- A #AE, 3Kt T5SS 5 APEC #9 K
AR E R BER A FE AR F oy £ B, [FE] AREXBATE ) 15 A T5SS 5% 45 5]
#, KA PCR A2 T5SS £ APEC W& R4 BART 694 %5 47 APEC HHRe) R RS BER & 7
F oA, T TSSS A A= APEC R 4t ib B & & A B Fegta b, [ %] T5SS £ APEC 15 &
DB T2 0A, HF ydeK o pplfP 895 H FERZ, 45K 98.55%F 92.03%; #1 upaC F= pic &)
S EIIET 10%. R4 BisE £ 27, APEC 22 E T A. Bl #= D #t4b 2, B2 B4V, T5SS
oA Fa A BE AT K I ehad. ehaB. pic. vat £ D 345 APEC Btk t 5 £4.5, @ ehaG.
ag43/flu. apaC £& 5% F A B B1 # APEC ¥. A, T5SS A= APEC H At /) A B 5H o 249
KB, [4548]1 T5SS J 2 A& T APEC &Mt , HIH4H T5SS 44 5 XWATH & At B 5
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Abstract: [Background] Systemic infections caused by avian pathogenic Escherichia coli (APEC) are
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economically devastating to poultry industries worldwide. Type V secretion system (T5SS) plays an
important role during the infection of APEC. [Objective] This study was carried out to analyze the
distribution of T5SS in APEC and its correlation with E. coli phylogenetic group and other virulence factors.
[Methods] The 15 E. coli T5SS were selected for primers designing, and the distribution of these T5SS in
APEC clinical isolates were detected by PCR. The phylogenetic group and virulence factor of APEC strains
were determined. The correlations between T5SS distribution and phylogenetic group and other virulence
factors of APEC were analyzed. [Results] T5SS was widely distributed in APEC isolates. T5SS ydeK and
pplfP was present in 98.55% and 92.03% of the APEC isolates, respectively. However, the distribution rates
of T5SS upaC and pic in APEC were less than 10.00%. Most APEC isolates belonged to A, B1 and D
phylogenetic groups, following by B2. The combinations analysis showed that T5SS ehad, ehaB, pic and vat
were predominated present in phylogenetic group D APEC isolates. While, the phylogenetic groups A and B1
were the predominated groups that harbor the ehaG, ag43/flu and apaC. However, no significant correlation
between the distribution of T5SS and other virulence genes in APEC were found. [Conclusion] T5SS is
widely distributed in APEC, and some T5SS was correlated with the phylogenetic group of APEC.

Keywords: Type V secretion system, Avian pathogenic Escherichia coli, PCR detection, Distribution,

Phylogenetic group

& B9 Pk K W #F B (Avian  pathogenic
Escherichia coli, APEC)J&T Wi /Mo t: Kiatt
& (Extraintestinal pathogenic E. coli, ExPEC), F
SRR MR &R R s e S R, &
PR HER . AR, WMINER . BWERL
VI RE 55 SR RE . 4R 3R Bkl L T B R B 2 A
%o WK, APEC 5 A3 ExPEC HA V£ 4L
O Ay, B IR F REURHLET AAk,
THUER AR L], 8 APEC LT 2
MM 257 . APEC J& NS0T R i eg 71 2
DRI i 24 B R Y, AT 3 2o 8 28 R ™ b AR 4% 2
N, W AR e U R, in
XF APEC R IEINANBFSE, KSR @ AL A
HAHEE X,

B IR FTFE APEC BU il #4545 YR
M, 5 APEC BURAHSCHBE /1 I+ E AL A
MEMR . ZRER . RHERARS . P WRGEE.
BT, EREZAERE T EE T 6 FCRFEM R
%, Hrp v B4 RS (Type V secretion system,
T5SS)HY 7 W B fse M B —, AL — MR
AR, HFFF A ESIKX . A WEEF
G, ESMNREXFNES X . T5SS J& T Sec MY
IPERGE, TN GRH Sec (55 N FIIBEX iz
ZHMEATREPR, SRJE C il B &5 HIAES M I Ak

—ANEIE, MBS RE XI5 1% B 1AL, A
HFRATNFERER . 1T T5SS ¥ B &&E /0 2 il
Gh, PRI SRR A 73 iE 18 R 58, i 4E P51 K
SEMRRER ZE R, V B IRGE R 5 FhEEY
(Va. Vb, Ve, Vd. Ve)**l, WF53£W, TSSS 1
RIGAT B G B L rh R B AR, S %
Z: 5 R R . AR i BEAE TR
SRR R ETEAR FBUR IR AR P T
20 £ 4~ T5SS, A4 4F W b i M K AT R
(Enterohemorrhagic E. coli, EHEC)J EhaA/EhaB/
EhaC . JR i 2 % ¥ K W #F 7 (Uropathogenic
E. coli, UPEC)HYJ UpaB/UpaC/UpaG, H#t EHEC
M UPEC ZhMfE ERY S Rh AR 2T, 18
APEC eV MY T5SS A3 L AR i 58 2%
(Temperature-sensitive hemagglutinin, Tsh) . %5 (i
JE W7 & (Vacuolating autotransporter toxin, Vat),
APEC /MBI E AatA 1 AatB %, X2t T5SS
2534 T APEC HiF2 5 APEC X i IR E
HE S PR g AR,

ABIFFERS APEC J3 15 A ] 250 B R S e
(4 TSSS Mk T TAEN, Ffik—BHr T T5SS
5345 APEC WY R FFIIEA /A . 25 BE R 2 (]
FISCHRME & AN W] o B R A HF R 1) T5SS iz
FAAET APEC BbkD, EB45 TSSS 5 AT ik
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OO BEAFAEAR DG, itE—2 AT TSSS 7 APEC J5%
Jerd B e A B AR RS
1 HRE5FE
1.1 Etk

B SO R TR DR 43 2 bk R AR 92 30 % 7
2013-2015 4E[A]53 8 T 280, IR . (LI FifEss
HIX FRFE R &
1.2 FERFIFLEE

2xTag PCR Master Mix, DNA Marker, JtHUHE
It AR A B A F ;AR 4] DNA $2HL

F1 KHREMASY

Table 1 Primers used in this study

WA, RAVEARHEAEs)A R AR, PCR Y,
ABI vl BIRHEIKAY . 4B SEIRE RS,
MR BERHE A PR A
1.3 3l¥ngit

R EL 8 B R IAFF B TSSS LR P, &%
TR S 1Y D), R REAT R S
Gikys
1.4 EE4H DNA BYIZE

MRAEAN AL 4] DNA $RBGRF £t 55001
FEIL APEC Il R Bk 1Y HE K 24H DNA

GiL7)| Fe5) /P NUN Ve
Primers Sequences (5'—3") Product size (bp) Function
T5SS detection
ehaA-F TCAGTGGTGAAGGTAGCCAG 3010 Adherence and biofilm formation
ehaA-R TATCCAGCTTCCAGTGAAGC
ehaB-F TGTAGCAGGTATTACGCTGACTC 1353 Adherence and biofilm formation
ehaB-R TTGACGTAGATCAGCTCGTTG
ehaC-F GACTGCTACGGTCTGACGATA 2180 Adherence and biofilm formation
ehaC-R TAATGATCCACGCCATCTTC
ehaD-F GGCAGTGCTTTAGTTGCCA 2 848 Adherence and biofilm formation
ehaD-R GGTTCCAGTTACCATCGGTAA
ehaG-F TGATTACGGTAGTGGATCAGC 1442 Adherence, biofilm formation and cell
ehaG-R CTTCGACATCGTCATTGGTAG aggregation
upaB-F CGACTCTGGATCAAGATGTTGT 1 461 Adherence
upaB-R TTACATCCAGGTCATAGGATGC
upaC-F TACAGCATTACTCCTGCAGAAG 1 969 Biofilm formation
upaC-R TCATATCACCTTTAGCGAAGC
upaG-F CTAACACCACCAATATCACCAA 1500 Adherence, biofilm formation and cell
upaG-R GTCACCGACGTTGTTGTAACT aggregation
ag43/flu-F CTGCTACAGGCTGGTATGGA 3102 Adherence, biofilm formation and cell
ag43/flu-R TGTCAGAAGGTCACATTCAGTG aggregation
apaC-F TGAACACCAGTGGTTCCAGTA 4100 Adherence and biofilm formation
apaC-R TCAGCTGCGACACGTTAAC
pplfp-F AGATAACAACCCACGGAACA 1 987 Putative pectin lyase fold protein
pplfp-R ATCACTGCGGTGTCATTGTAG
yejO-F GGCATCAACAGTTGAGTATGGT 1224 Adherence
yejO-R GACATCGCAAGGTTAGCTAAGT
ydeK-F TACGTAGGGACATCTGGTACG 2061 Adherence
ydeK-R TGCCGTATTAATGGCAGAGT
pic-F TACCTGGTGCCAATGATATTC 3787 Serine protease and adherence
pic-R ATCTGCGCATTCATACCAAC
vat-F CGGTGATGGTCAGAACAGTTA 2999 Vacuolating autotransporter toxin, biofilm
vat-R GCAGGGTATAGTGGTCAGTGAA formation and cell aggregation
Phylogenetic group
ChuA-F GACGAACCAACGGTCAGGAT 279
ChuA-R TGCCGCCAGTACCAAAGACA
YjaA-F TGAAGTGTCAGGAGACGCTG 211
YjaA-R ATGGAGAATGCGTTCCTCAAC
TspE4C2-F GAGTAATGTCGGGGCATTCA 152
TspE4C2-R CGCGCCAACAAAGTATTACG
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1.5 KB ERZEHNK S B

%% Clermont 25U g <7 iy J7 ¥, M4
chud . yiad FERF DNA R Bt TspE4.C2 & 3 %}
SIMI(EE 1), Wit = PCR 7N APEC Ifi K43 55
WRIHAT R AL HE . % PCR A T3 i B e
WK, CE ST TR SR RN, IEAR
& PCR ¥ 445 HLH)5E APEC 4B MR I IEAL A3 B o
1.6 T5SS EE 27t

5% FH PCR J7 246 T5SS 78 APEC 3 B kkrh iy
3. PCR RUMAAZ : 2xPCR Mix 12.5 pL, 5|4
(10 pmol/L) % BX 0.5 uL, JE[H 40 DNA H#
(100 ng/uL) 2.0 puL, FHJF#MKEMAEIKE 25 ul.
PCR Wi 44: 95 °C 5 min; 95 °C 30 s, 56 °C
30s, 72°C30-50s, 30fEH; 72 °C 10 min, H
5 uL PCR /=¥, F 1.0%INEWHEERC IR, HBERCAT
B RGEUEIC S PCR 4558, KN PCR =4, i%
S E YRR AT B R T
1.7 APEC 5 hEEEN

WAL E @A LZE PCR Lo
APEC I RS> BRI 14 A8 Sy SER bR, 5
A EE 1L TSSS ByAH M .

2 GRE54H
2.1 APEC la&x 5 BRH Rzt b o5
Wit = PCR 1LY 1 chud . yiad 1 DNA
TspE4.C2, Z3#r APEC IIfi JR4> B ARk R S it Ak 43
Bt 45RO, APEC K> EtkET A, BI,
B2 1 D i 4k 4 B 0 B 53 S 29.71% .
28.99%. 13.77%H1 22.46%, #W| APEC T % &
F A. Bl f1 D ik i, B2 BEEA(FK 2). %
M7, HIYE Clermont 21 7 fy 751, JoIEXS 7 4k
(5.07%) APEC 4 E R 750 o
2.2 T5SS # APEC FHI5 %
X154~ T5SS JEH 47 PCR A, 4351l 14
S AR/ IV A I e BEGRR AR I 2 51, &1 1),
PCR =¥ 545 % 5 GenBank H' T5SS (1% %1 A
WPEISTE 99%—100%, PCR il 255K IR, ydeK
M pplfP (50 i R A, 49N 98.55% il

92.03%; HWE apaC. ehaG. ehaC, HAFTET
65.94%—-89.86% 1) APEC /3 &tk ; 1M yejO.
upaG. ehad. ag43/flu. upaB. ehaB W53 KAy
F 28.26%—48.55%; [HJE pic Ml upaC {5347 K ¥4
KT 10.00% (£ 3). &5iHREH], AlE T5SSTEAPEC
HZ o0, (HARTE] T5SS M504 R 22 Bk

Fx2 APEC N EHHIRFHAS RS
Table 2 Phylogenetic groups of APEC strains

ek FH filil?ﬁ/ﬁjlilﬁl . HArH
Phylogenetic group Numbers of postive strz.nn/ Percent
Numbers of total strain (%)
A 417138 2971
Bl 40/138 28.99
B2 19/138 13.77
D 31/138 22.46
Unknown 7/138 5.07

bp M123 456 7 89101112
5000

3000 ag43/flu
2000

1500 upaB
1000

750
500

250
100

Bl 1 PCR & T5SS 7€ APEC RIS

Figure 1 Detection of T5SS in APEC using PCR

73: M: DNA marker; 1-11: APEC IR ES R 12: FAMH:TRE.
Note: M: DNA marker; 1-11: Clinical isolates of APEC; 12:
Negative control.

%3 T5SS £ APEC H BTN
Table 3 Distribution of T5SS in APEC strains
I o 5 P

T 55 Numbers of postive strain/ Futs
SEBOHERR Numbers ort)~ total strain Percent (%)
ehaA 46/138 33.33
ehaB 39/138 28.26
ehaC 124/138 89.86
ehaD 18/138 13.04
ehaG 92/138 66.67
upaB 59/138 42.75
upaC 11/138 7.97
upaG 65/138 47.10
ag43/flu 67/138 48.55
apaC 91/138 65.94
pplfP 127/138 92.03
yejO 66/138 47.83
ydeK 136/138 98.55
pic 12/138 8.70
vat 20/138 14.49
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23 T5SS S HUNBNXR

LS5 A KT R R G BE 50 T5SS
G35 R I AT B HE A B A DGR . 25 R SR,
T5SS TERWAAT B Ak 2 3 v i 43 A 25 00 3K
Hrf, ydeK . ehaC M pplfP 7 BT A Kt s Bt
SIBEHR I A B . 61.29% (19/31) D ¥
APEC WM& H ehad F1 ehaB FEH, 1 68.29%
(28/41)I1) A ALY RE APEC 43 B Rk N ag43/flu FH
PE, BoRHI A KRG F E I 5 A —E 1Y
KR . ehaG N apaC FATE APEC Witk F 28 T
A & Bl #EEA8E, T pic M var FEHA T B2
K D i#fb5r#E APEC Wbkt . (B2 upaB. upaG
FEAHAF Bl. B2 & D #ifbsrEE APEC Hfk
H, 7 A SE A HE Y A R AR (R 4),

3 3k 73 A B T PR S R A T A 0

Fz 4 T5SS EARREI#HLSEE APEC # T5SS K9 %

P, 41.30% (19/46) . 48.72% (19/39). 50.00%
(6/12). 45.00% (9/20)1J ehad . ehaB. pic. vat[H
P APEC WW#kJET D #FAbsr#f; 1M upaC BHPE
APEC Wtk E2 )8 T B2 b0 #F. upaB Fl yejO
FEAAAET Bl BE APEC Etkd; (HE ehaG.
ag43/flu M apaC W FHYE APEC Hikk FEJE T A I
Bl AR 5). SR, HiAh TSSS 5 KT i
k53 1 TG B S 1) S B
2.4 T5SS 5Hfth APEC FHhEREBYKEXED T
R ARSI E TR APEC # B> TR
THmFIRA SR, 48t APEC 2B HRAY TSSS K
HoAth B S 3L A3 B AR G . S5 5R BoR TSSS 5
APEC HAh#: J1 3 A (fimC . papC. tsh. mat .

irp2. fyud. iroN. iucD. iss. cva/cvi, neuC,

ompA . ibed . ibeB)I /A7 ¥4 0 B SR

Table 4 The distribution of TSSS in each phylogenetic groups of APEC

PR TR A R AL 2 A S BT (2 )

Numbers of postive strain/Numbers of total strain of each phylogenetic group (Percent)

B2 D Unknown

T5SS &

Genes of TSSS A Bl

ehaA 5/41 (12.20%) 13/40 (32.50%)
ehaB 5/41 (12.20%) 7/40 (17.50%)
ehaC 40/41 (97.56%) 35/40 (87.50%)
ehaD 4/41 (9.76%) 4/40 (10.00%)
ehaG 38/41 (92.68%) 28/40 (70.00%)
upaB 7/41 (17.07%) 20/40 (50.00%)
upaC 1/41 (2.44%) 3/40 (7.50%)
upaG 14/41 (34.15%) 18/40 (45.00%)
ag43/flu 28/41 (68.29%) 17/40 (42.50%)
apaC 37/41 (90.24%) 30/40 (75.00%)
pplfP 38/41 (92.68%) 38/40 (95.00%)
vejo 11/41 (26.83%) 28/40 (70.00%)
ydeK 41/41 (100.00%) 39/40 (97.50%)
pic 0/41 (0.00%) 2/40 (5.00%)
vat 1/41 (2.44%) 3/40 (7.50%)

7/19 (36.84%)
7/19 (36.84%)
13/19 (68.42%)
0/19 (0.00)

8/19 (42.11%)
12/19 (63.16%)
6/19 (31.58%)
11/19 (57.89%)
7/19 (36.84%)
8/19 (42.11%)
16/19 (84.21%)
4/19 (21.05%)
19/19 (100.00%)
4/19 (21.05%)
7/19 (36.84%)

19/31 (61.29%)
19/31 (61.29%)
29/31 (93.55%)
7131 (22.58%)
14/31 (45.16%)
17/31 (54.84%)
1/31 (3.23%)
18/31 (58.06%)
11/31 (35.48%)
12/31 (38.71%)
28/31 (90.32%)
19/31 (61.29%)
30/31 (96.77%)
6/31 (19.35%)
9/31 (29.03%)

2/7 (28.57%)
1/7 (14.29%)
7/7 (100.00%)
3/7 (42.86%)
4/7 (57.14%)
3/7 (42.86%)
0/7 (0.00%)
4/7 (57.14%)
4/7 (57.14%)
4/7 (57.14%)
7/7 (100.00%)
4/7 (57.14%)
7/7 (100.00%)
0/7 (0.00%)
0/7 (0.00%)
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%5 T5SS IRILEIRS KBAFEHL S BMLR
Table 5 The correlation between TSSS and phylogenetic groups
AN [ 3EAR 7 A R B T A PR R R (23 £
588 2 Numbers of positive strain in each phylogenetic group/ Numbers of total postive strain (Percent)

Genes of T3SS A Bl B2 D Unknown
ehaA 5/46 (10.87%) 13/46 (28.26%) 7/46 (15.22%) 19/46 (41.30%) 2/46 (4.35%)
ehaB 5/39 (12.82%) 7/39 (17.95%) 7/39 (17.95%) 19/39 (48.72%) 1/39 (2.56%)
ehaC 40/124 (32.26%) 35/124 (28.23%) 13/124 (10.48%) 29/124 (23.39%) 7/124 (5.65%)
ehaD 4/18 (22.22%) 4/18 (22.22%) 0/18 (0.00%) 7/18 (38.89%) 3/18 (16.67%)
ehaG 38/92 (41.30%) 28/92 (30.43%) 8/92 (8.70%) 14/92 (15.22%) 4192 (4.35%)
upaB 7/59 (11.86%) 20/59 (33.90%) 12/59 (20.34%) 17/59 (28.81%) 3/59 (5.08%)
upaC 1/11 (9.09%) 3/11 (27.27%) 6/11 (54.55%) 1/11 (9.09%) 0/11 (0.00%)
upaG 14/65 (21.54%) 18/65 (27.69%) 11/65 (16.92%) 18/65 (27.69%) 4/65 (6.15%)
ag43/flu 28/67 (41.79%) 17/67 (25.37%) 7/67 (10.45%) 11/67 (16.42%) 4167 (5.97%)
apaC 37/91 (40.66%) 30/91 (32.97%) 8/91 (8.79%) 12/91 (13.19%) 4/91 (4.40%)
pplfP 38/127 (29.92%) 38/127 (29.92%) 16/127 (12.60%) 28/127 (22.05%) 7/127 (5.51%)
vejO 11/66 (16.67%) 28/66 (42.42%) 4/66 (6.06%) 19/66 (28.79%) 4/66 (6.06%)
ydeK 41/136 (30.15%) 39/136 (28.68%) 19/136 (13.97%) 30/136 (22.06%) 7/136 (5.15%)
pic 0/12 (0.00%) 2/12 (16.67%) 4/12 (33.33%) 6/12 (50.00%) 0/12 (0.00%)
vat 1/20 (5.00%) 3/20 (15.00%) 7/20 (35.00%) 9/20 (45.00%) 0/20 (0.00%)

3 WS4

APEC R85 |dExs . 15, KIGEZFE AW
KIGAFHRG, ARSI T ™\ LTk,
WFoEF£W, %N TFE APEC S0kt R IEE
FEAEA, Hrp TSSS | Z A7 T AR 0w 5K i
FE IS 55 . A WeBoY s . BEETTIESE
AR R T AR O R KT R TSSS 1E
APEC Ho3Ai B, AWFsEiELE PCR kA
T55S i o G5 LRI, 15 KIAHFE T5SS) 12
FE1ET APEC H, Hirp T5SS ydeK Fl pplfP £ APEC
R R 5, T pic. upaC £ APEC 4371 R AL
T 10%. HAFERJE, EHEC ¥ TS5SS ehad .
ehaB . ehaC . ehaD . ehaG 1 UPEC /) T5SS
upaB. upaC. upaG W IZAFIET APEC /) &tk
i, ULBREEE TSSS B REAATEAS R E0m AL AT
th, SESMEG LS5, 2R APEC
] fig e N VRSO R AT T 2 S e e et

Hedii Clermont 2" T7 1k, Wl KA FTF B8 43
N A, Bl. B2, D WARGEHAIHE. A5
FZ 5380 T APEC 43 Btk R G A0 A,
KIL APEC E% & F A. Bl. D i#lfbori#t, B2 #F
B, ZAE S TRATT LA A A g g — g P
SR, [ A2 35 o A A A (] ] % e b X
APEC /3 BIRRIM EZ LA HEA, AL E KM
RN B2 B, [AALEZ X F2 N
A Fl Bl #EL4MEE APEC®'M, [EH N2 E K0 T
100 ¥k APEC K30 A #1 B2 g %1k 40 REl'™,
SIATBRZE R A 25, X FEEH T A
X () APEC JiAT I Ak B p0 3 il 3 24 22 57 3 3K
o 75h, ARUFFEKME APEC Bk F 255 F
KEPR, HAAfEE APEC HikE LA BEA
IR Z —. 454 APEC JHb/r#Eantr, A
T5SS TEdEAL 3 #EH 0 Aii AN — o T5SS ehad .
ehaB. ehaD. pic. vat 1E D Bt APEC H 70 4ii R

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



3082

(DGR ESTE(

Microbiol. China

5, upaC FEAFAET B2 B APEC W, 1M ehaG.
ag43/flu. apaC FE434iF A J B1 #f APEC .
KU, Zude FFRIFFERIIER 73 TSSS FIRIGAT R
HEAL S BEAEAE — E A OGP, B R R
ehad. ehaG FHAT Bl B, Xeegb R 5AR 4,
BAETE—EME ST Zude K6 T B ME X
FER R IE# (AR SBom R AAF R  Y TSSS 2,
F A [ S0 4 K B FF B 1) Ak o B 25 SR
HAfE R FBERMNERA - HREHNZ —, i
ST AR T5SS 5 APEC £ 1 5L K 2041 2Z (RIS
TEWI S e, S A4 e —8

HAT, MFHiERNEAH, 53500 254
Hola ™, PRI o 78 24 4 5592 14 R B 4 4 7
PRI AL E 2, T TSSS 7E5 R B sk e
aEF L, WFMESER P R EEREEN, AH
B TR, BA—Er ik, Bt T5SS
BCAVEAE T RS . T 50 4F, HiFZL TSSS E
BT AR R B 4, WA H oW R AR
(Pertactin) . /R I BT 1 4305 FF 2 Hap 21,
FATHTADF S L B, %F%%iﬁ%ch&
FAGFEVPT I T5SS AL A 5 7K P it
&, FEX} APEC Je FRAGFEVD T TR IR YL P it ye f
PUERNT, AN, BT T5SS MHTEME & A 4 W E
FIRFME, TSSS BV M8 TR bR i 2
RIS AT KT AIDA FiIZs 5k
W IgA Rk B R &, FHnT LU
WL AR AP0 S TSSS iz A4
F APEC, HZY APEC Y M EUmiERE, Wik
T — I IRAMFSE T5SS IBCRHLE K AE Ay
BB LAY, DT A 7 9 8 R M T D 2 kit
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