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Research progress in the pathogenic mechanism of porcine streptococcosis
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(1.College of Veterinary Medicine , Nanjing Agricultural University, Nanjing 210014, China;2.Jiangsu Co-innovation Center for
Prevention and Control of Important Animal Infectious Diseases and Zoonoses, Yangzhou 225009, China;
3.Xuzhou Polytechnic College of Bioengineering, Xuzhou 221002, China)

Abstract : Porcine streptococcosis is primarily caused by Streptococcus suis (SS) and Streptococcus equi subspecies zooepidemicus
(SEZ) ,which is an important zoonotic disease. Affected pigs are characterized by meningitis, septicemia, pneumonia, and arthritis.
Humans can be infected through contact with diseased pigs or contaminated products, leading to meningoencephalitis and
streptococcal toxic shock-like syndrome. Currently, SS is the predominant pathogen of porcine streptococcosis in China and other
Southeast Asian pig-farming countries with serotype 2,7,9,and 1 being the most frequently detected serotypes, and serotype 2( SS2)
isolates exhibit the highest virulence. In contrast, this disease caused by SEZ in North America is frequently reported. This review
summarized key research advances on SS2 and SEZ with respect to critical pathogenic processes, including colonization, barrier
breakthrough ,immune evasion, dissemination, and tissue damage. Emphasis is placed on the biological functions of key virulence
factors such as capsule, hemolysin, lipoteichoic acid, autolysin, brain invasion factor A, PTS system mannose-specific transporter
subunit 1IC,and exosomes,as well as the virulence-regulatory roles of phosphorylation systems including the serine/threonine protein
kinase Stkl and two-component regulatory systems. Furthermore, the contribution of co-infections with other pathogenic
microorganisms to the pathogenesis of porcine streptococcosis is discussed. Finally,future research directions are proposed,aiming to
provide a reference for the development of novel prevention and control strategies under the global background of antibiotic
reduction,, restriction ,and prohibition in animal farming.
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Fig.1 Global epidemic timeline of Streptococcus suis(SS)and Streptococcus equi subspecies zooepidemicus ( SEZ)
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Fig.2 Diagram shows the mechanism of SS and SEZ colonization
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Table 1 The main adhesives of S. suis serotype 2(SS2)
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Names of adhesives Distribution of adhesives Structure of adhesives Cell lines

e " " BRI RE ZEFAT 6 A HE A 1Y) Bsp BEZS 1A
AR A REAAR T%l?cﬂjeﬁrﬂfl?nal J}?/fﬁiﬁii*jﬂain Iai%%iﬂﬁre S(ii)tri:glj - BCUR LR
Autolysin (Atl) Cell wall and cell membrane L Y o SILY TEPEUtIVe BSP™ g ine tracheal epithelial cells(STEC)

like structures
et kA 3 R BRI
AEENARED AHRE FBPS-N £5K4F1 FBPS-C 4544 ARREHEAR
Fibronectin/fibrinogen- Cell wall FBPS-N struct 4 FBPS-C struct Human epidermoid carcinoma of
binding protein( FBPS) e -\ structure an . structure larynx( HEp-2)
e . s 4

TR T P LTA A LTA MMBRNAR
Lipoteichoic acid(LTA) Cell membrane Type I LTA and mixed-type series of LTA endothelial cells( pBMEC)
IEREE RIS WP PRI LRR P91

Type Il histidine triad Cell wall The N-terminal HTP motif and C-terminal repeat LRR HEp-2
protein ( HipsC) e wa sequences
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o g B RE T A IR ORI, SC B SEZ R AR I, 2wt 20 A% T S5 Bl S MR W R #S Tl 2R ¢ 11C 410 (PTS
system mannose-specific transporter subunit 11C, ManY') LR 5, SEZ K Tk A R0k HiUw) 26 1 i S 251 7 B
TR, X —AREHE NALRE 8 1 SEZ 78 IR 1B = i kA i b 52 30 s 20 T 48, AT rh X il 22 R 452
(O RAEAG ) X B A0 D 7 B AR v, BB A8 e o Sh A0 03 1 40 A TR I A L P S SR R, A 0
X i SR B TR R AR, 8 ik LA SR LS oy 5 A A e
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Fig.3 Diagram shows the way of SS2 breaking through the body barrier
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1 . 5 BRI A L R AN AR 2B R T S L LU R R A L DR, 50 A 5 W 2 A 7
(porcine reproductive and respiratory syndrome virus, PRRSV ) B9 3@ YL il 38 i FRfE R % & &
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Fig. 4 The way of SS2 and SEZ damage the body barrier
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AR ORI ST FE W, SS2 A i HE Atl ) Bsp REZEF I8 ( Bsp-like domain, Atl™) 5575 FFIZIE [ Kz 40 i Y
BV EE A Vimentin 254, HEMIR P A 85 F Occludin M 20 5 [ B P9 3 85, B 20 5 500 UG T iz 40 if 5%
AR SE B Z L, (IR 1 2 e . RRIML B AEAE T BBB SR # b, Liu 5550 & 9,892 1Y
Stk1 B P AR 6% L PN B2 40 (human brain microvascular endothelial cells, hBMEC) H E3 72 & % B i
hector 1 fFRIK , NTITIEHE B 1 Claudin-5 F7Z 5 AL KRR, /0 S 40 R0 1 20 i 55 42 288 BBB, IHL4T,
SEZ 43 n ikt 2218 7 A H ('brain invasion factor A, BifA) JERW BBB Wy E T, MR FEY s
BifA 1 3 H C ¥y Fie 45 M4 7E A hBMEC N8, #E AN A5, BifA 810 I 45 & 15 32 15 58 8
( membrane-organizing extension spike protein, Moesin) , BifA 11755 Moesin 25 [ BBEIR AL , JE 100G T UiF
1 RhoA {5538 #% , 51 & LSl 25 11 200 B 40 1) S HE AR P B2 A O 4 , e ¢ 5 50200 ) 5 80 32 O OO 0 5
W 375 38 o, T AR S P ¢ 4 2 2B
23 NEREHARIET

TR YL R b 5 AR PTG A 75 5 22 PR P PR A AT TR AR e IR 1 R R A, S AR A A T
PR A WEPERE T AR 2 A Y A () BB T O 27 A% S B 38 0 | (2 32 A0 TR R 0 R 4 DGR
SS2 TEZHE BBB ), BEA F Z R AL A T N e A sE T, WE5E R B, H 8 52 FF 515 K (repeats-in-toxin,
RTX) KGAMEF A(RTX family exoprotein A, RfeA) nJ3{3iE NLRP3 A AE/MA/ Caspase-1 15 518 i , 175 & N
Bz A & A AT SE TSR BBB ASEHE e SS2 b ml 3 s 43 b 0 8 7 BB S LA N R A A T
AT AR HE 240 08 25 o 0 32 40 1) B RS A IR A0 S B T R T2 AR 41, SS2 (47 W2l ( enolase ) il Sly fiE
38 5 5 A P R AR T, SO M s R R R T RE R [, i — 253 0 BBB RE ST
JRYL AR SEZ 4 W6 B4 B BRI h B & M FE I ( M-like protein, SzM ) |, 3% 6 B8 4 v 38 i N & 1 FH A
hBMEC W8, TAETEMIAN & FEA DV E T . FEARING , SeM A 1 -5 1 5 200 i Ay e 1R il R 55 5 3R [) 3R )
¥ (phosphatase and tensin homologue , PTEN) {5454 i #il il PTEN #9372 ZILFEM# , 52 PTEN A /K
V58 TR . PTEN BB R LK M ik B0 40 A Weos i, e 25 | & A MO VE AR IS8 T PN B 40 A9 R
HAET 0K T BBB WY5E4eME, fy SEZ ML WRAG A HE AN S B PR 1 Y
2.4 S BBB HY B FRARD HLH

EGPIRAE - R B R T AL (S - S R AR AR [, BBB S8 A Ah FORTREREE b | 33X — 4 4 7 W 40 it 3 ok
FATAE P 20 T8 5 B B RS 4R AL T RO R 4 R WFST 3R B, SS2 RS Bl 1 E BRA% 4N i T
AN AT, I LR I 2L G e 2 A N DR A T RS b B e T IR L M ST SS2 1) 7 Ik A i
A AT A o) fik 2 275 1) R A A I, 40 T 5 ] i 20 i — [ 2B BBB, 52 WM HR X ol 282 28 58 9 14 4 2
PSR ARAS  SXRRIRR g < RIS O TS BUBIL (175 SS2 RERS A ROk BBB 1 B AN A AL B i,
L R G 5 25 A o 22 RGP It 1 — S G HE RN 5 B B A2
2.5 FHUZHRIHRE

AT S DA R T AR B BEAIL 32 S SR A 2 BB B O g R A, 26 AT AR Al R R (n
Ao B SR SN A S AR ) T B R B AL, SEER IR R 2R AR B B R R A | A
FH I SS2 BHAR Gy (2 ASME MARIR I 51 & 4 B VR HUR YL . 2020 4F, Wang 551 Y RF 5T 48 78 T H B 15 10
R EBIR B LS AR PCV2 5 SS2 i et #irh  PCV2 BEE T R ILIE | e 20 i B % i He R Y
PRI T 55 b e R B SE R, X — U BB R T O S T I IGE A9 SS2 S8l b B R, s
Ho o 2= MBI R GE D IRk — 2D K e Rty

3 EBEEFERNFEEMT B

SNSRI TE - B 5 e - E A MBRAGER IS , 40 1 B W 5 i RS RGEAR I, T T TR X AR R 3
B AF s I B B R IS A HE A 1 2 BB DAL, AR AR Ik R Y U0 5 BRI A A
JEATSBETE S BE 2L A AT 6 EARIR S 2 (ANAMA R G2 BB iA) A B9 80, LSRR 200 % i 3 1 5 57
B 37 TR e 1 X E R S [RTR FC T A T A A P R A A R ) T i 2 R Y DG B A
fiti, SS JEH M _ENPIE T dR e, B AT M AL i B e B 2 AR E . YRR, SS H R] A IL
VR L 2 O B SIS 22 PR A B AR AR 2 L 2 PR DA ML VAT B 2R 9 1) I 2L 2 A 48 L | A
Jii ¢ S5 WP IR AE AT AR DR O , T ) 2 2P0 42 2 D) S B Ak 48 58 7™ B ot 8 R G0 i ) S B 2D R, X
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PR B AR T SS 2 A LURAPE ™ i T HAE MG IR R G0 A7 15 I 2% 2 e JL A%
BHIRES . SS TEME EORNAAE I HOW FEE R AT
3.1 B

TEA NS IBAGER H 200 T THI I G475 v A 2 B A K% 15 Wk 200 A P 1 22 e e 200 0 U1 5
TR SRR Y IR B rh SEHL RSG5 A R L, SS MO SR 2 — R ARG AR . o, S
Ve H AR R R 22—, R 38 2o ST A T R T e 5t BEL LM B FR IO RR R T r P 200 1
WU HRER, G B BAR SS A S Sk | AT A3 kR AR M A 001 SRR B 14 1 s 52 BRS04 PR B SRR
BLHITENY . Gao 21 (ST 2 W], SS2 T3 it AT-2 BB ISR N 28 G0 IR BT P A5 540 T I vk B 7B 1k, iF
I B35 CPS WA B, BAKITE , AL-2 (5 S U0 5 Al 895 Leloir fCHHATR , {23 CPS B A 1L, i
SEIE NN G L 1 0 A e AT R RE T BRSNS, SS2 i nl it ik 3 Bl i 2 -5 e 5 400 1) A AR ]
KHEREFEIE . Yang 551 B, 7600 1 057 PRBE | B e B AR Ak S8 FR UG R i S (R I, SS2 1 XA 43
45 Ihk 15 %A 4 TR I / Ler 2 WY 55 25 11 (sensor histidine kinase Thk/response regulator Irr, Thk/Trr) #%3#
T, VETT AR 1306 25 11 IREE N DI O (endopeptidase O, PepOQ) FIZIA 5B, %8 FBES B4 il 75 5
2R P AR LB 1 (filamentous actin, F-actin) #9245, T Y0 AR WSS H O A, AT AT 25 BEL A5 Wi it
PRSI, 5 B 40 R 7R SR B0l B A
3.2 FEMAENTEFE

TEAT WA AR, 40 TR T8 I 22 b A% A3 ML 100 Jg e, 3 56 4% bl 08 O i e P 8 — Y TV 9 2 e Ak Tl
(nicotinamide adenine dinucleotide phosphate oxidase, NADPH ) % 7= A= 19 i #4: 44 (reactive oxygen species,
ROS) G4 IR 1~, LU A Wy W 1A D o BE R ME RO BRI L A XS 33X 8 15, A BT 8 A 1 22 b i I 4 SR,
FEAM TSR ARL S LR T ROS A2 i A& BT SR 7 TH07E 3 B v B, LR T 3 B X R 1 FR 555 Y i
SZREST N RPN S A I R 1 M 5 1 0o LA R PR RO 882 ke i B, Stk 1 FE S0 I35
1 Wit 2 L N PRI v A4 G (R 2)

*®2 LRB/HEMEENE(SK]) E SS2 FiEERPHER

Table 2 The functions of serine/threonine protein kinase 1( Stkl)in the process of SS2 survival

Stk 45 SS2 A5 Stk1 &R S82 fF AL
The ways of Stkl mediating SS2 survival The ways of Stk1 regulation The mechanisms of SS2 survival
PAvn Stk1 Fp s ML BERRAL B MR HEH CopS VA4 SS2 JERH Y IR
Anti-phagocytosis Stk1 specifically phosphorylates the substrate protein CepS Regulating the thickness of the SS2 capsule
I GntR ML NADH S ILREF NOX FE PR 5 HiR SS2 X PR TR 52

R GntR phosphorylation inhibits the transcription of the NOX  Enhancing the tolerance of SS2 to reactive
Antioxidation . . .
gene encoding NADH oxidase oxygen species

FadR BERRALAT SRS IR G ADL B bR A2 PRI IR IR IR P PR

FadR phosphorylation mediates the transcription of arginine  Neutralizing the acidic environment of the

T TR
Resistant to acid L . .
deiminase ADI and produces ammonia phagocytic lysosome
GlmM F SR TG 5 SS2 40 At B JUR SR A 45

J SS2. 140 HRE 4 7R
The phosphorylation of GlmM affects the synthesis of P 552 HIATMIEE £

Regulating the cell wall synthesis of SS2

WBEIER

Resistant to osmotic pressure
esistanit fo osmotic pressure peptidoglycan in the cell wall of SS2

Niu 5 PRI H 75, Stk 1 BEAE IR 7 I 240 0 N 194 S0 PR g, O30 9 R A 8T 2 S 01 T F GeR
TP NADH A1k (NADH oxidase, NOX ) BEPR %% 5%, I/ 15 32 ROS 1Y 7™ A=, DT REEAR S0 A W 00 240
A, Li S50 AORIFSE 3 I, Stk 1 145 Rl o 17 5 I V5 65 0K 1) 19 P BRI 300 2o 0l 2 A6 1 2 i 0 3 P 7
FadR , fi& RS 20 R I V. 2 JE i ( arginine deiminase , ADD) 342 AYHE SR I40T5 . AL &= &, A
RO RN W R PN A R BT SR T A PR AR AT WA A I AE TR RE T . S TR L AU R BE, Stk L IR
Tl PR 3 3 e 725 57 T4 ( phosphoglucosamine mutase , GlmM ) A4 B2 A48 1 24 455 FLEE G P | 8 F IR SR B T IR 1) &
J, DT R B SS2 240 R BE 1) T 8 A S FNB RE ), X SEWF o8 4 R AL R B | Stk 1 /R A DG HE Y PR B8 8y 515
AR, B8 T W 1 DR WA TR AT e A S O % B SS TEAT MR AN N kBT L S
RV, R HAERE RN RS A s AR b A d SR
3.3 peEfEEREIAG

WHFE I, SS AT LU AL 255 i 35 8 Rk AMA R A5 45 22 Ay ke (A S e . — T, SS I 4T i
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HHSEEN FBPS 515 R EENSA)G, MERMB B w5 L —21m £ A 540 s 5L 5o+
(extracellular matrix, ECM ) "' 0 3% Bl 43 1 £ 25 AT DL F& I % B 44 A0 5C 43 7 B2 R ( pathogen-associated
molecular patterns, PAMP) B 1 AR SR 3244 pattern recognition receptors, PRR) $U 1] %) BOR F P &R
SR AR A H B o, TR SRR bR . 53— T, SS ik T U RMA R GE T 1 ke 6 i 1A
TR, HAHEZE M AdeA P58 FAMARATE A H K AHEAE R, M6 HMA SO 73 7 C3b 18
B F T DT, I BELRTRMAHTE ) 2 L 5 50 i AR 7Y X S AL 2 I, SS PRI A 5% P RE A% 3 40 4
PR R BB DR B MAS T 45 22 T A A5 R o s 200 L FD R MAR 3R G 1) S e ity 3 i L TE i BRI &R
G RIS S Y HRE D)
34 HRIMEFE

TEAE FARWRERGE b, R4 LRI v P 20 S 754 1 LA S A AT 14 55 B 928 5800 73 1 RE A A5 2K
VU AT VS BRANTE , 4 BB R S Bl R S S X S 8 i BIL T, SS Ak Hh 22 J2 K 114 34k ik 5
W SS 38 Jof LSRR S A g Rt 1 A 3P BEL A ks 240 R %) R 000 5 35 A, 40 ) e PR 4 A A5 )
WSS 43I 4 LA MZ FR I ( secreted nuclease A of S. suis,SsnA) BEME R H1 1Y eDNA B48, Bk IR
FR G | il A0 B AT LA B A

4 IERHLES S

PRI e 2RI AT, 2 ph o DR e e RS A JHL 453 45 1 = 8 T 1) e 9 s vy 3 ) 4 FH 1)
G5 TESS AN TE kR p " R G b, G B RAE S A1 A T R 2 T B B AR e 2 A R
(streptococcal toxic shock syndrome, STSS ) 45 5 51l ) 3= B2 B BL AL ™ L 5 2% BHME B8 1) A0 R R i, an
JIRERME S LTA AN SAY R PAMP , W] 9 S A% 200 | 5 Wik 200 i 45 4 5 200 i A S U 32 AR U531 0 T g il
NF-kB 45 SCHHF 5B, 5 | & MR RFER 1 o (TNF-a)  FHAHEMIA 3R 1B (IL-1B) (IL-6 S ZRafb A 1454
RA T IARVE R, B A PR R ) FE SS IR YA AR e /N BB L B TR0 () ol 28 R SRR, 95 B
AR AL FE RS IS P 28T Je QAR 23 0 Ak . BBB 4500, JBe Bt 200 1 Ak A B T 40 L 55 Wk 200 i AR AR 5 4R 4 i
BRI AR AT I 5/ IN BRI AT R B R MR A B LR A i A R i PN SR LSS B 5 40 B A
WRER RS R, WeAh,SS 73 UBHY Sy RES ELH R M 2270 5 N B AL, S UG 2 2 40 i B ) HE W B 4
AR S BET , kR IR I R B ZRE IR i AT e i Ei B SRR 22— Sly i 40 R 1 Y
W 1L-33 W 2232 AR BBB 450475 « i DR A 15048 P B 200 i 5 5 i 4 B 1 Claudin-5 1838 5 4y
A s 23 TL-6 il TL-8 S5 RAE K FRHC, il — L3t B s e 7, s pL I L [R)  BH | SS IR e T Eiom 22
P05 BRI T 20 T B e RV T, S0 B < A0 B R XU 3K S 1 aek BE R AE B, — 3 Bib ) S B0™ 1Y I
UNEEE
5 RE

N T HEIRA IR SS M SEZ L LS 5, HET LA e JEBOR ALHI A AT 78 © B — 35 T3 PR - 1 45
JE B TRAFIDN i I~ - IREE 7 S HAE M S YRR . ARk IZ AU B 50N 2 I 2 4E B IR &
JB& A% U AT DN R e DR X6 28 2R ) 552 e P ) 4 T 65 DR 2 g 142 0 24 v O AR T e S B B0 L i e A
B B 42 A 1) e A8 e Al . B RRLAR AR AR
5.1 JRIEEBRIEEMNEET

H A, S8 85k A 2% 5SS Al SEZ i 2 IR TRy ShRE C gL B . b 1 LA B3 R 1E
o JEAR O L AR VR T LA BIFIE C 08 A0 M At o J B e s AR vh i 8 R 3R I . ROk 455
HBELIN P | 25 ) S AL 2F RN SE SO MR B AR RS HER 25 SS 78 WP W 265 B L 1 W rh #5128 % BBB
SEAN RN 23 AR AR T BRI RS 5 E VBRI BY T8 QT — 2R h @G AL - BRI N 2R 58
(AR 7 R GE Stk 1) Ay 885 S AN, SR PR ) R I ) S5 18 IO AR T, TS v 45 T i 5 ) e
¥ s AT T3 P (IR 3R IRAR R JEIREA BT ) B SR IKJE A7 A — BG4 19 SoJa B 12 4, i
SR 10 265 P A A o e SO 2 42 200 T 11 b Al I e L S R A0 ) ey 5 B ) ek i Be , 491
N AL-2 BRI AR an ol i AU E G AR 52 ) CPS W& R, [RIASE R FH e S PRI 21 2 5 1 2 32 IR i e 4
A (I CRISPR-Cas9 A2 FEFLHTHLE ) , A B B SS2 X% I i TR S Mk (4 43 T3t A% R, %258 ) Tk e
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HAH BN R OGBS 2R, TR SRR ST A 25 1
5.2 FESEBKE RS IR E BUR AL E R AT

SS Fl SEZ M RGeS A BT b I H % 2 58— 2R 91 A 3 e e (WP b 5 B e L 1N 2 - B . BBB)
i fe, HHT SS Hl SEZ FANEE ) K 7 S LA B R AR G S WA — s it i | (B2 22 DX W3 [) S Al o o
B TR 7E ST [7) J B ) BB ) 546 6 4 e 2 TR AT S o AROR X BE U A WIS 5 2 pn ik, Hor s “ RRvs AR
L WLHIE A R S K B 0 S5 T 2 BBB 1Y GBI AR ALY 2 — 2RI 5 Al B 7E AT Wk 200 e P 2B A7 10
SREME (o ot T A LA L B4R 1 e B 1) LRS00, B 1 ) 8 A 4 B AT 4554 40 T 114 8 400 i G e A
B A0 AR, 20 TR A SRR T e AN Al S AR IR AN T e 2 DN AR A L PR O AR A il
JREAARTT 3, A R A SR A R,SS # 5 PCV2 PRRSV S5 i Ly S 80Uk ™ 8, JET- R
F ETb, SSHISEZ VER FRFIRIE LSS BURTE , 55 E P IRGE 1Y F AR I A0 GPS R A% Yl 1 fifa Rt 4% 7
LTI (Actinobacillus pleuropneumoniae ,APP) . PCV2 PRRSV F4 3[R Z ML A 11 25 i 57, (E % 35 18 Yk By
IR S R B (N5 T A e SR ALY W AN B AL O AR B PR 5 ) e Sy AT Y E AR S T R
AL FETES AR A S PRI B AR ] 1 3 A M B (WS R AT ) M A D E BOR AL 7 X
i) R [0 2850 T e X TR 5 g ) B 4 SR g 22 DG
5.3 ETHEHRNTHRESEANA

XJ SS 1 SEZ B L TR BE AT e 2 2 IR 55 T e 007 P2 0 BE BR i 928 v S5 25 I & . AR T3
SR 10 T — SR B X SRR AR B 1 “ B RE ) g, ARG IR YT O SOR IR ORI B LRI B
TR AR P MR B IO TR, DA I BRI XU o by SS2 s i 4a iy AL , A B T
RERONT g PR S Y S R e B O B R ) /N A 3R BRI i R AT LT R 2 4 CPS-EE 4
BPETE , LU ST BRI 698 5 SS2 1Y Sly Al 25 OCHERE 2R 7 AN A7 By il A rb S BOAN MV e L A XU RN 2H 245
P, IT A AT Sly | Al 85 SC B BE 2R 0 B vg BEHTAAR B 500, T A3 A5 BEL I B0 7 1T 5 W1 & 40 AL-2 REAA R
o7 B R il A R MBI T 24 400, R B L 0 R JOXE AT R IR S PRI . R B R A sk B e F N Y
“CHRPEP TR o AT AP XU B s BAE (AN STSS) | BIFA SR OCHESEAE - (1 TL-18
IL-6) B NLRP3 JEAE/IMA BRSSPSR, LAl B2 09 RAES1 , Bt Az 3167 ALK 52 i A5 N 1]

M TR SRR Rl A A B T8 BEBR R B 4 R T &, RN TR e Sl as 52
Xof 1 Y 22 A1 2 BE A TR BE A2, TSR Y B ) IR B BRI 48 RN R S Ak G . TEAAY)ZE
T B2 0 2 L 2 AR — /N R e i T 3 30 LS R 37 R 9 B AR R < A T TR PR/ B A
SRS E AR TE R TR AL N S Gy S5y RIS HE R 5 A A 1 22 A A 2 AL B A AR B U
SR MR SF I RER A7 B0 A (AIE A (BBB B AT ), RIEARS NS | ol WL AL 3 T 5 240 1 14 15 e B % iod
P, SEAWIRADIGE, A TA LB Y] SS Fl SEZ 5 ENUA R Ge M B gL iy AL, 72 HEAE F I % o —1K
FRRS THEE B DL T 241 B SR B VA1 301 A A 208 9y 4 e e 3o T i L5 T B, 3 Sy JH A 4 T 1 5 1t 1) 0 L
IR IS % | B 2 PR B 4 Bk A TR AR H 5Tk
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