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BHRIKFE 2 B AMEREAMRIERERER N

Al ZRE mAER IH KREE AE N
TR IR B B AT 230036

H E. [F %) #4IRE (Streptococcus suis, SS)A—FPETHZHALLERRE, A 35 P oFA,
HP oA shske 2 RESSOHAERA S E. HARKLIN, SAmFR SS 4k eh % (Suilysin, SLY)
THEELA BT o B ARPAE R, B, SLY 4 SS A FE TAZ B (555 G ey BA R KMmHE. [B
4] RAF SS2 ZBIRFMR(AHI0-8 #r)iEfF KR (sh)oh &L =4, FEATH iR sAT I E o
#r. [ %1 #4% GenBank #t48 & & 5 % 4 DQ443533.1 94k sly 731, &itbm—3T o5 A
BamH 1. Xho 1B&40is & t945 F 314, #18 PCR A AH10-8 %k 438 sly 3B, #3 pET-30a-sly
R EREEf A, B ELRAFEKIAATE BL21(DE3) Y, #4T IPTG # 5 & & 4= His-Tag 224 45
1% @ , SDS-PAGE # SLY, Western blotting %3 SLY #) R R 44 ; #) 8 R0 S Aot &) & @ 4T SLY
G E AR RIE, E]3E ELISA 7 kA B9 R 1gG k8, MR R AR RIA K %
TRy, (4R EL4/M4 pET-30a-sly £ XK WATH T FNGREL, FKAFK DA 60 kD 69 B 9%
8, 5K SLY 2 FRE—, #e5 SS2 fakd AR A4 F MR . SLY #= AH10-8 #k K&
SRR 3 RIS R RJE 0 E 1gG FARZBAN 251 4 1:6 400, 1:204 800 (VA AH10-8 #ha B #6948
B AR A QAR ) A 1:102 400, 1:51 200 (¥4 SLY 3 @484 /8); SLY F= AH10-8 bk K& 4 i AT
BB R ABE D & 9 R BRI E R A 40%. 80%An 84%. 92%; HmILLALR AL AT RRLLZA] £
FAR., [4#] "I REE) SLY BA RAF6) R R A R R, T -FHUIR = A AR M %R R
KL, R A A SS2 # R 5 W A9AE kAR
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Expression and immunogenicity of the sly gene of Streptococcus suis

type 2
WU Hua-Jian MAO Tian-Jiao YANG Long-Bin WANG Wei WEI Jian-Zhong
SUN Pei LIYu

College of Animal Science and Technology, Anhui Agricultural University, Hefei, Anhui 230036, China

Abstract: [Background] Streptococcus suis (SS) is an important zoonotic pathogen with 35 serotypes,
of which the most serious is Streptococcus suis type 2 (SS2). Suilysin (SLY) secreted by various
serotypes of SS may have a better immune protection. Therefore, SLY has a great advantage as a
component of SS genetic engineering subunit vaccine. [Objective] To express the suilysin gene (sly)
from a highly virulent strain (AH10-8) of SS2 in Anhui Province and to determine the immune
protection of the SLY protein. [Methods] The full-length of s/y was amplified by using a pair of specific
primers with BamH 1 and Xho 1 sites. Subsequently, the PCR-amplified s/y gene was cloned into the
pET-30a vector. The plasmid was transformed into E. col/i BL21 and expressed under the IPTG induced
promoter. SLY was visualized by SDS-PAGE, and the protein antigenicity was confirmed by Western
blotting. Zebrafish and Kunming mice were used to carry out SLY immune attack protection test, and the
IgG antibody titer of serum in Kunming mice was detected by indirect ELISA, and the pathological
changes and the protective rate were observed. [Results] The s/y gene that cloned into pET-30a vector
was highly expressed in E. coli BL21. The molecular weight of the SLY protein was about 60 kD and it
is in accordance with the expected molecular weight of s/y and SLY protein could react with serum from
the SS2 infected patients. The serum antibody titers induced by the SLY protein and AH10-8 inactivated
whole cells immune to IgG after three times were 1:6 400, 1:204 800 (ultrasound lysate of AH10-8 strain
whole cell used as antigen) and 1:102 400, 1:51 200 (the SLY protein used as antigen). The relative
protection rates of s/y and AH10-8 inactivated total bacteria to Kunming mice and zebrafish were 40%,
80%, 84% and 92%, respectively. There was obvious difference between pathological changes in control
group and experimental group. [Conclusion] The expressed SLY protein has a good reactivity and
immunogenicity, which can induce a protective immune response. SLY protein can be a good candidate
for the development of the SS2 vaccine.

Keywords: Streptococcus suis type 2, Suilysin grene, Prokaryotic expression, Immunogenicity

Y& 55 BR T8 (Streptococcus  suis, SS)F&—FjE %
(9 Bt RO AT, K4 3K TR 396 I 22 ¥ (Capsular
polysaccharide, CPS)AJHTJEME DK HA A 35 /i
TERI(1-34 BN 172 BY), HAEEERKTR 2 BY(SS2)7)
At BUW ok, SR BEONR A
T 1998 4 2005 4EAFHIFETR EVIZR . PUJI B
KT RIUBEY SS2 IR YL NFFE NS, 1 M4
LU RAB I E R E AL A4, 5l
N SIS SEa

HRETAYRIT 55 5 ESUAER M, A
B 2 BRI A, SRR R AT IR A T B 4 B
BRI IIA RO 0 R SS MG RIARZE, 451035

T Z [ 58 SCORAP P 22, 8 LR 1 S e A RE SIS 3
WIS E S R 0 AN R ) 3R 5 8
SPUEMER SRR IEASC, A AR ) )
BN VA R B MR 2 0
SS B NN T R EAT LML HE | R MR ES
(Muramidase-released protein, MRP) . i #h K+
EF) fl ¥ 1l &
(Suilysin, SLY). J:r SLY J& T A [ st i) 40 i
WREFIRCDCs) b, JEe—FhlifLiER, W sly
K gilid, 5rFi2) 54 kD, BREEEEZFSIPIRLL
AMISh, TEXTZ RN B VE . R
W], SLY 2N SS EtEMEEINEKZ —, Seitz

(Extracellular protein factor ,

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



626 A 2 A

Microbiol. China

LEE AN SS2 1 sly KRS sy RRXTE bR AN g
B ARIELXHRE & B, SLY RES/ T SS2 1278
EEAM, SEAMEERT . Allen S5 L,
M osly FERBKIE, SS2 RYIEIMIGTEEK, %R
WA PIR ol kS I SN UL et )
TN, ef /mrp/sly R SS2 i EE S 3RS, SLY JLT-
FAET A I STk . SLY i J&—Fh R ATy
S BEAR T, Tacobs 25 M\ SS2 fRE SR i
BRI H B4y e SLY s BB, RHIESEH
T SS21ily, 459 R SLY B B B S f o
ATk 100%" . HFIHSLESHT SS2 Btk ZY05719
SREAFI IR, FERETRELA N
1 200 bp 1Y sty BRI R B, FEXIHHAT T o)
PRAY, UESE SLY HoAT Bl i s i

AAHFEAUXT SS2 LR B iR EER(AHL0-8 £)
sly 3 Boibe Rk, FIFAFRIBMWEL SLY 5
AH10-8 BRKTEA TR, Xif LA BURBE D b, T
Tl gl R TR ) G 2 B AR AP IS, (W) SR 1]
Bz ELISA Jr ik DU B B BRLam 5 rp 4% 5 0 Bt 44
(1gG), %E5Hr SLY MYFRBESTE, MM AR AIR
¥ SLY 7 & & SS2 KL R LA 925 T 5 ThT ) S 2 i
PRALRL2E AR
1 ARSI
1.1 Efk. MFREFIK

SS2 LAY B SR BERR(AH10-8) V5 [ 2010 4244
Hb DI PR S O R 4, W BEES ) LDso Ky
0.62x10° CFU, 4 SS2 trifEkitk ATCC43765 i
BELL A4 LDso A 3.14x10* CFUM™, #i5E AH10-8
MROMBRBERE , BRI R S A% Y b oY =
Oy B U E MERAE . SS2 PHE RIS . M4 K
(Erysipelothrix rhusiopathiae)(IML.{5 7 1a #Y)BHMEE,
ML . B ¥4 W8 I AT B8 (Haemophilus  parasuis
HPS)(IML 7R 13 L) B BT 35 A A S 2 il 4
ML . TERE AR K pMDI9-T | JF 4% 3 18 4 1K
pET-30a(+) . KWHHF I Z MM Trans1-T1 F
BL21(DE3)¥ p AR S 5 & R A

1.2 FERFIRINEE

IR s JR R LI BB A ¥ (TSB-YE) . JBE T fifk
KGR B HE(TSA-YE), 24 KAE YR
HIRAF; BUSHHEER DNA [BUGRFI & Bk
PR A, A R A R A BRI )
fi§ BamH 1 Fl1 Xho I, T4 DNA %450 . Tag DNA %
G . 5N -B-D- A FLBE 1T IPTG) . DNA
Marker DL2000, DNA Marker DL5000, E4#I(K
) TREABRA T ; S8R/ AREAIRRAER 1 HR
B (APS) . e AL ER N (SDS) . B i AE Ak
fitt (HRP)FRICIIEPL R 1gG Pk, Sigma 2+l
His-Tag SRFEEDRL, db 505 ik OB RN & A B
NI

TR FRIRG &%, DIER AT A R A
Al BERCBIR RS, Ll EPHMUSR A AR
Al EEAEE.OHL, Backman /A H]; SRR L2
REMEPRAY, (A IARAFRAH]; PCR X, HEE3
M ES ey Wl
1.3 Rz

RG] 4-6 JEliE SPF Zfi B BH U B L8
BER2ESLI Y L. A 80 Hiy . 1AK%
3.5 cm ) AB REEL @l H SN0 F LS 510 e
KA
1.4 EF4H DNA B9IREL

¥ AH10-8 BREFN T TSB IA(SA 5%/ INE I
) EEFE 14 h, B mL BT 1.5 mL 2048,
12 000 r/min £5.0> 2 min, FHRGEKEEFIATE,
ZW 10 min, VK 5 min, 12 000 r/min .
5min, HUEVEHRCN DNA BN, —20 °C fR-174 .
1.5 sly ERFEH PCR ¥ 1

4 GenBank #5754 DQ443533.1 ) sly 4=
PSR Y s Y, b TSI
Yy a5 A BamH 1H1 Xho 1BV, 5149H 4
WA PR A R AR, TS 44 rBER 1494 bp.
51 sly-1: 5-CGCGGATCCATGAGAAAAAG
TTCGCACTTG-3', T4 siy-2: 5'-CCGCCTG
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AGTTACTCTATCACCTCATCCGCATAC-3', [if 1)
PSR TR ZAR R . PCR VR FR (25 uL):
PCR EfE Mix (2x) 125 uL, b. Tl
(10 pmol/L)£%5 0.5 uL, KEEAFEK 6.5 uL, DNA
(1 pg/L) 5 pLo PCR Wi 2&4: 95 °C 5 min;
95°C40s, 58°C40s, 72 °C 1 min, 35 MEH;
72 °C 10 min, PCR ¥ 312 0.8%JrNEWHEE M HL
K, BERBUR RGUEE
1.6 FHFREHAEMUESERE

KBNS BEEE I DNA [Nt &t 1.5 H PCR
AT IR, JES pMDI9-T i 5 fb A
Trans1-T1 BSZSME, RATHATETERIME
(1 LB Pl I, 37 °C K537 12 h, FREURRERINA
5mL LB AR 723 H, 37 °C| 150 t/min IR 1S
12 hJ5, 12000 r/min &> 5 min YWAEEAR, JFORAH
PR GARBUTORL, HE1T sty HIEEE JBei) PCR
YE . B BB UE S HE T B A BRI PR, i —
A A TR AT BamH T, Xho 1 (ARG . W
it 171 ) 000 I L s SRS V) S B H B R BE D
pET-30a(+)if 1 134z, EH W%t A BL21(DE3)
JEZ M, HEH pET-30a-sly E4 kL, #EfT
PCR FIU IS0 o K 5 7 Ay FH I 1) i 2 ook ik
2R A W s AR R B R A R,
DNAStar #1775 5087
1.7 F|HSLY BFRiE 541k

W BAME FERE TR RN T RIFEE 2R (50 pg/mL)i)
LB WifkE g Eed, F 37 °C. 150 r/min JRiGH;55
3.5 h (ODgpp=0.6-0.8)f5 53 HIMA PTG ZLIKE
0.25. 0.50, 0.75. 1.00 mmol/L ¥EfTiES, 7E 5.
7. 9hJ54-H 50 mL B, 12 000 r/min &5.0> 5 min
AR AR Tl e, M B 3 s I
4 s, YRUE 30%, #7520 min, EEKBEH,
UK o FELODWUE EIESURBATTE, 3 kT
SDS-PAGE Wik, srHrEHE MW=, R
WL BT B, B X B R pET-30a(+) 7% 16 %]
BL21(DE3)/&az &AM J5 (235 74 . Xl 7= i i

J5 B SO UTVE 73 3 A IR AR A 22 v (pH. 8.0) Bk
%23k, BOF LIHRAREUIE, P Buffer B
(pH B.0)AfRRALIAIATIYE, BOIREA B R
His-Tag FRFFSEALAESD , WOR A0S /Y2 IR F il
ABHES, KBTS EIRRWEMRK R 8. 4,
2. 1 mol/L ML Pk TiE M, &
WE M|k 6 h, fx)E XA M E AUk
SDS-PAGE 434t
1.8 =40 SLY BYAME N

FHE R 0.1 mg/mL BY2lALER F1TOIAL E
A 5 mmol/L 1) & /3 HERE(DTT), = ifk(25 °CYEH
30 min PRE A MLIHTE. I PBS (pH 7.0)F% 1:2-1:2"
PR AR RS, 4500 50 uL = 96 fLAz, ZlimA
SR 1%, 2%RIMLTANME, 37 °CYEHI 2 h 5 Mgg
VIS, [RIEHE PBS YRR IE
1.9 =48 SLY BYApaS N

B M 0.5 mg/mL 1) SLY 4lifk 3 1 i 2053 g
FRE S, IMAZLKWE S 5 mmol/L 1Y ki 7 s
(DTT), (25 °C)VEF 30 min PR IE MG
JCIMIHH DMEM $#% 1:2-1:27 A5 e s . i
ACKIGHRIZE Vero 4l b, T 5% CO, T
37 °C¥53% 24 h, [AIIHACTC MY ) DMEM AR BT
BRI AL 2
1.10 E%H SLY HJ Western blotting >4

aifb B4 SLY %4 SDS-PAGE J5, HEZE
PVDF & |, 5%JBAEWI#: 37 °C EH1 2 ho /il SS2
PR L3 (1:25 # %) T 25 °C., 80 t/min % H 1.5 h,
PBS ¥t¥% PVDF i 3 i, FH-hl HRP ARic i =FHT
IgG (1:2 000 Fi #)F 25 °C., 80 r/min ¥ 1 h, PBS
% PVDF i 3 . DAB JiK¥) % iRk B0
R TEEE, SRA LR A ek A
SLY 5 E. rhusiopathiae B2H SpaA %1, 4 SLY
5 HPS H4H TbpA &[40 Hl5%EN % 2 5K PVDF Ji,
W NE ks B, 439n E. rhusiopathiae BAYE ML
(1:25 F&k¢). HPS FHMEMLIE(1:25 FR1ER—L,
FEIHRP ARiCAISEPT R 1gG (1:2 000 k), HAe0

10 min,
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B
1.11 EF4 SLY MR R IERP AT
1111 ZEMHRE

TEH 4—6 JH 1% SPF ZuMfetE R BTEL 10 H A1 80 H
1. K235 cm 1Y AB 2B 20 BB, EEHIRL
41 0.4 mL/HEH SLY (Falifb#EE 100 pg), B
fayEt 20 pL/EEAH SLY (F4ifkEN 4 pg),
2 A B R R B ) fa Y f R DL
1.11.2 ¥ R&Eiti

(1) R Aesilym. w46 il SPF ZuHfE
PRI 20 W, BV 4 4, B 5 2. 5k
A, B, C. DB AL SLY fdl. AH10-8
PR IS 4 B A 2 2H (AH10-8 HR42F TSB 35355,
37 °C. 150 v/min ¥EFEFE 14 h, 0.3%HEEKIE
12 h, K PBSIEVE4IR). Boegxt igdl . [FPExT AR
Mo A ABEREh 025 mL/ A(FaifbEA
50 pg), B ZHABEHIR N 025 mL/H (10° CFU/
0.25 mL), C. D ZHyEHFIEN 0.25 mL/H B RAE
FI+KH PBS). WISl o [Roe k], S
7d. 14 d AT 20 3 s g, TR
AT, SRR HIE T T 2 AES
F 1),

(2) BEhfafpiEidne . EH 80 Hi% . AKZy
3.5 cm () AB RBEh 100 BB, FENLATAL 4 41, 4
H2s . ik a. b, c. dorHINEAH SLY H
4. AH10-8 FRAKIG TR IEL(AH10-8 FREEF
TSB kL, 37 °C R HEFE 14 h, 0.3%H KT

*1 EAR%ERE

Table 1 Immunological test of Kunming mice

12h, KEPBSTHUE4IK) . HaphtBZ . BT IR
Ho a HBPEREN 10 /R AEEER 2 pg), b
ZH g 10 L/ (10° CFU/10 pl), ¢ dZHiE
SRR 10 uL/REE LRI+ KR PBS). #IK A
REM IR RS AT, s 7. 14 d G5 Rl 756
2. 3 Whnsmbes, A RO SRR, ik
I R MR R B (3 2)
1.11.3  RAARMIE IgG &)

FE—RGPE . RGeS =R 7 d JExt
A 4 R W R AT IR BRI AR MM, 43 B8 1T . 43
BIAALREA SLY (WHRMEE 10 ng/mL)F
AH10-8 A 42 TR 1A (1 76 75 24 0 (4 0 Vo B 2
10 pg/mL)VENAIBEE, AL 100 uL AUskEEHRA
4°C I, PBST ¥k 3 IkZJa, HRFLANA 200 uL
H A (S%BINE TN, 37 °C & FEH 2 h,
PBST il 3 IRZ S, BALMA 100 pL £ LA B
TR M B B PE IS , IMTEFREEE 1:25 W2
1:52 428 800 (2 f5ib i ir=X), W& 2 MEEASL, I
BEEBAPEXT R, 37 °C 44 F & 1.5 he PBST it
W3S, A HRP Amic i E4L R IgG (1:3 000 Hi
FE), 37°C £ TR 1 h, PBST Yk 4 U,
fLITA 100 uL TMB Bk, =T ket
10 min J5, FEFLINA HySO 28 113, FIBGEFRGHEA T
R, 2L 490 nm BIWOGAE(ODage). HEHE AR ML
15 ODgoo TH(P)/BAYEIMNTE ODaoo THWN)HIELEH,
P/N>2.1 JBAYE, 700 R B

il BREIN Y kil e Rk BpEIRAR
Groups Immune components Immune dose (mL) Immune number Immunological pathway

A 4l SLY 0.25 5 55

Recombinant SLY Intraperitoneal injection
B AH10-8 RIS A A 0.25 5 55

Inactivated total bacteria of AH10-8 strain Intraperitoneal injection
C I [RAAFHI+PBS 0.25 5 M

Freund’s adjuvant+PBS Intraperitoneal injection
D I [RAAFHI+PBS 0.25 5 M

Freund’s adjuvant+PBS

Intraperitoneal injection
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*2 HOaRERE

Table 2 Protective test of immune attack in zebra fish

vl BeBE T Sl GepE Rt BupEikAR
Groups Immune components Immune dose (L)  Immune number Immunological pathway

A 4 SLY 10 25 R A5

Recombinant SLY Intraperitoneal injection
B AH10-8 BRI WG 2 A 10 25 RIS

Inactivated total bacteria of AH10-8 strain Intraperitoneal injection
C 9 [ ALFHI+PBS 10 25 HE A

Freund’s adjuvant+PBS Intraperitoneal injection
D 9 [ AA5H1+PBS 10 25 HE VA

Freund’s adjuvant+PBS Intraperitoneal injection

1.11.4 IMEKLE

T =R 7d)E, XA, B, C.a, b, c4l
HHTIEE, WEEN AHI10-8 #k, AH10-8 #hiEsh
TSB 53545, 37°C. 150 t/min JR¥% 1555 14 he A,
B. CAMIFEFIEII N 5 LDy (AH10-8 FRXTEH
L LDigo H 1.90x10° CFU), HEERAR i
5. a. b, c HBGERIEIIN 50 LDs (AH10-8 1
SBET# LDso A 0.62x10° CFU), EERRI IiE
JETEST. DL d AIAE TR S K PBS. B0

#]x100,
1.11.5 REBFUE

ffl A A R B R, UMt . . R R AE A
WY1 R, H-E et WECHp L 212201k,

2 HGRERH

2.1 EZBSLY BFRiEE Sk
FH IPTG XF+% pET-30a-sly B EH I 1A%
ik, 4 SDS-PAGE /i, IPTG ffEiASmEI 9 h,

WEEWI(A. B, C4l). S, b, c 4D
PRAER BSCTAGBL, HF R iR, AR
e PRI R (Yo)=[ 1 - S AL T3/ X IR T

AL J0.25 mmol/L, HIWEH EELIAY
WKL AEE, JF I 60 kD AbH B B
2ty o difbE AR RN 0.8-0.9 mg/mL (& 1),

kb 123456738 9 10

11 12 13 14
1160 TP’ ol Juud | - y
45.0 — S w
35.0 — ,

15 16 17 kD

—
-—
—
- —
25.0 —
18.4 — -
14.4 — -

1 EESLY MiESREGFERR. FHRAREK

Figure 1 SDS-PAGE analysis of recombinant SLY in the form of expressed protein, conditions optimization and purification
T: 1: #HH Marker (14.4-116.0 kD); 2: 5% 5 h iWRESWHA FiE; 3: B9 5 h REPWEATOE; 4. BT 7 h IRE™
Yylirs B 50 U5 7 h BURIAURATIE; 6. WES 9 h UK YRE B 7. S 9 h RIS TIE; 8: B 9h
[ pET-30a 25 A4S 135 9: %S 9 h 1Y pET-30a 25 FAZ A S ULIE; 10: 21 Marker (10-180 kD); 11: 0.25 mmol/L IPTG
FEF&IATY); 12: 0.50 mmol/L IPTG i 7434745 13: 0.75 mmol/L IPTG i 435/ 4; 14: 1.00 mmol/L IPTG 5 F-&i5/"1;
15: 1 Marker (14-120kD); 16: Zifb/FEMAE; 17: AifbarEAEN.

Note: 1: Protein molecular weight marker, 14.4-116.0 kD; 2: Supernatant after ultrasonic disruption from inducing express products for 5 h;
3: Pellets after ultrasonic disruption from inducing express products for 5 h; 4: Supernatant after ultrasonic disruption from inducing express
products for 7 h; 5: Pellets after ultrasonic disruption from inducing express products for 7 h; 6: Supernatant after ultrasonic disruption from
inducing express products for 9 h; 7: Pellets after ultrasonic disruption from inducing express products for 9 h; 8: Supernatant after ultrasonic
disruption from inducing pET-30a for 9 h; 9: Pellets after ultrasonic from inducing pET-30a for 9 h; 10: Protein molecular weight marker,
10—180 kD; 11: Induced express products with 0.25 mmol/L IPTG; 12: Induced express products with 0.50 mmol/L IPTG: 13: Induced

express products with 0.75 mmol/L IPTG; 14: Induced express products with 1.00 mmol/L IPTG; 15: Protein molecular weight marker,
14—120 kD; 16: Purified SLY protein; 17: Unpurified SLY protein.
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2.2 E4H SLY KA MIE 448N

KA A 0.1 mg/mL BEEAL SLY 1:2* £ HUAi %
JERESE 1% R ML 2% W 0.1 mg/mL
B4t SLY FAE M 1:2° 5 R RIS REME 2%
SIS VR, AR I BAMEXT B PBS ARES]
BT LA 2).
2.3 Eif SLY ROZHAREE AT

A 0.5 mg/mL H4fifk SLY EAE T 1:2°
15 EERR RIS ATI%T Vero i~ giffe st F23R3

JG MRS 2 | AR RIS, AR
Xif HR B JG L35 ) DMEM ARRES AR AR (E 3).
2.4 E4H SLY HJ Western blotting 7

ER R, ik T4 SLY 5 SS2 B I iE & Ak
FRSEAEA TN, 1EZY 60 kD b H B T4 Sk 8 (4%
W 4); EMEmaifbED SLY A5 E
rhusiopathiae F1 HPS PRV I3 7 A2 58 W .
4 SLY BEEA RAFAY SO EME, CHAMREE R

S

B2 ZE4 SLY RyiAMmE
Figure 2 Hemolytic purified recombinant SLY

TE: 1-12: @4 SLY 1212 5k A 1% RIMAARAIBIMER IR, B: 1% RIMA MM ; C: 2% R I SLH

H; D: 2% MLLL 40 A B X R,

Note: 1—12: Purified SLY protein 1:2-1:2" fold dilution; A: 1% rabbit red blood cell negative control; B: 1% rabbit red blood
cells in the experimental group; C: 2% rabbit red blood cells in the experimental group; D: 2% rabbit red blood cell negative

control.

B3 =4H SLY R E 4
Figure 3 Cytotoxicity purified recombinant SLY
T A: EH SLY XF Vero FIAIIEREENE; B: 1E% Vero 4.

Note: A: Cytotoxicity of SLY protein on Vero cells; B: Normal Vero cells.
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kD 1 2 3 kD
e

70 — «— 60

50 —

40—“—.

30 —

25 —

14 —

El 4 #h{k/5ELH SLY B9 Western blotting
Figure 4 Western blotting analysis of purified SLY protein

. 1: #[7 Marker (14-100 kD); 2: #fifb/SE4 SLY; 3: ]
X HE.

Note: 1: Protein molecular weight marker, 14100 kD; 2: Purified
SLY protein; 3: Negative control.

2.5 EiH SLY B WERIP IR
251 REMRKE

A SLY #AEFIRL. B 2 Ji GG %
H100%, {ERERGLRAT. B4 SLY XSL5 s
PERAIR, AT BRIt
252 ERMARIE IgG &

T4 SLY 1 AH10-8 #F K 42 e AR a0 L R
Ja, VAEEZL SLY YESAHUR, A =Rk Gy i

F*3 EHSLY RERPARBILE IgG 14

T 1gG BUARRM /3510 1:51 200, 1:102 400; LA
AH10-8 R4 BRI R 24 VE i, Al =
R APE IS I 1gG HUARUN 43518 1:204 800,
1:6 400, 259 E7n, F4LSLY 5 AH10-8 HRe# A
—f . T, —AUE G SRR AT, LiEY]
SLY YEAPUE, ®4 SLY St T
AH10-8 ¥R K IH AT ; LI AH10-8 MR TR A =
SURPINE PR, AH10-8 #K 1% S BIR G 5t
RUME R T B4 SLY (3% 3).
253 RBPAR. HEERERPE

TE=WARPE 7 d J5 L AH10-8 RRXFE B BUFIBE
P f TR, R IR R IR . BT AR IR
)5 72 h NAFET. AR RMAR . B
RS, fEROR R AP, b @Yl SLY G
H R RAEE S 24 h INJFIRRESEAET, 7 d RAE
T-R R R EEEAR . VREE . AT RE,
P EAEL HICEE R SR IGAREIR . AH10-8 BEKIE
SRR AE IR 48 h G IR BISET, 7 d K
FET- R R BRI R 47, 4] SLY XTEBEL.
BE T £ 4002 5 1 S DR AP R0 0 R 40% . 84%;
AH10-8 BRKTE A TR AT LB B . B 5 G s 11
BBERA R 80% . 92% (3 4)-

Table 3 Results of IgG antibody in mice immunized with recombinant SLY

EY] SLY iR AH10-8 #4175 2U# bR
The recombinant SLY protein as antigen to detect AH10-8 of whole cell lysate as antigen
RO AH10-8 HKIE LB A AH10-8 Bk K I 4 A4
Immune times SRR AL SLY Sl HEHAAN FL SLY GAERU AR
Antibody titer against Antibody titer against the Antibody titer against Antibody titer against the

AH10-8 inactivated
whole cells

recombinant SLY protein

AH10-8 inactivated whole ~ recombinant SLY protein

cells immune

—IK e

Frist 1:300
immunization
Kb
Second
immunization
SR
Third 1:51 200

immunization

1:3 200

1:1 600

1:12 800

1:102 400

1:1 600 1:400
1:51 200 1:1 600
1:204 800 1:6 400
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Table 4 Results of recombinant SLY immune challenge protective test

AH10-8 FRKIE 2 w14 4] SLY
S ENY) AH10-8 inactivated whole cells The recombinant SLY protein BHAST BRAE T2 25 AR HRAET R
Experimental GoRE R FET- R A (RgrR BT R Negative control Blank control
animal Immune protection ~ Mortality ~ Immune protection ~ Mortality mortality (%) mortality (%)
rate (%) (%) rate (%) (%)
EHIE 80 20 (1/5) 40% 60% (3/5) 100% (5/5) 0(0/5)
Kunming mice
B 92 8 (2/25) 84% 16% (4/25) 100% (25/25) 0 (0/25)
Zebrafish

254 fRIBLHLAFIE

(1) Mili: e xor e 2 L B RSO o6 i 7™ 2 7 0
e sd, s, MRIpTEvE; 4 SLY fupEd
SR o1 O R et AR 73 T 4 e
1k, DEARYEAIRE ; AHL0-8 BRI IS RHE AL
92 4 1) L W U A T, P A P OR
Be; EH SLY g K AH10-8 R K TG ST ARGy
S BEER IR L, AR b 22 5B R (B 5).

(2) M. BeEgxs R g B B BUFFIE ™ SR I . 7K
i, eb e K R R0 AR MR BT ;. AL SLY fiE
2 B BUTF IR /Dt B 200 B s e AR 1, 540 4t
BIRGs . THR, RERMEMIRIE; AH10-8 K

T 4 TR AR G 2 2 L B BRURF IR S Bl o i, 200 e 4
AL IR Yy s T SLY el K AH10-8 Bk KT
R SO A A L, PR LA R
H 2.( 6).

(3) M. BCEEX R R B UM VR I, P
FERRLLANNG, WROVAMAIRSE, RS sE; B4l
SLY fesed] BB UMM sEIm , (R FRIG vE, 2Ig6Kk
HEE A IIRE; AH10-8 bk K& H A%
FE AR W R R e e i, /D i 2 8 I 40
2 B4 SLY R & AH10-8 #R K TG 4 4
Yo BE L 5 BT AL A b, e B AR {25 A
(E 7)

B 5 &ERPBRAMIAFREELATLMH-E L&, 200%)

Figure 5 Histological aspect of lung from Kunming mice of various groups (H-E staining, 200%)

W A: EFHYLSLY fudl; B: AHI0-8 MRARTE SR ; C: WA, D: 2 X IE4.

Note: A: Recombinant SLY protein-immunized group; B: AH10-8 inactivated whole cells-immunized group; C: Challenge control group; D:

Blank control group.
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100-um - 100 pm

Bleo =HRPRAMFEALANTHMH-ERE, 2009

Figure 6 Histological aspect of liver from Kunming mice of various groups (H-E staining, 200x)

TE: A: FEASLY Sf24l; B: AHI0-8 HRITE AL ; C: UEAIRAL; D: = P IRALL

Note: A: Recombinant SLY protein immunized group; B: AH10-8 inactivated whole cells immunized group; C: Challenge control group; D:
Blank control group.

lr(T)O Py ,ﬂ, : 100-pm

100 pm

7 HERPRMFEALTHMHE L&, 200

Figure 7 Histological aspect of spleen from Kunming mice of various groups (HE staining, 200x)

TE: A: B2 SLY %45 B: AHI0-8 HRAKTE 2R AR ; C: R D: =S XS,

Note: A: Recombinant SLY protein immunized group; B: AH10-8 inactivated whole cells immunized group; C: Challenge control group; D:
Blank control group.

(4) B BEEd AR BUEIETER G, K R AHI0-8 HROKIE R 2 B I BB IR L

AN E=

i, TR B S PEAIIRE ; AL SLY SR Fuifl; FE4L SLY Sedifz AH10-8 MG A s
SUBMETCIL, H/ME ERARMI R, A ER IR S BEERIRAULE, B2 (A 8).
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E 8 HEARMARSBHEMFRIBLHLTHMH-E LR, 200x)

o

100 um

Figure 8 Histological aspect of kidney from Kunming mice of various groups (H-E staining, 200%)

T A: 4 SLY 24 ; B: AHI0-8 BRIE R AGIEEA; C: BExMdl; D: 281X 4L
Note: A: Recombinant SLY protein immunized group; B: AH10-8 inactivated whole cells immunized group; C: Challenge control group; D:

Blank control group.

3 i

I PR - R A 1 77 i SRR
RPN o P AL A IR B W A 55
BEVEPIZE o T I Pl LA = PR A
Gupg, HLAE G 1 A v aT REE AN TR B IR R A B
B TR, ANBE A R IR T 58
IR 5 Z A IR GTAR FPTAE 2R 9 T,
LS5 R R R AT A 55 7 1R 58 A R 375 5 B S e g )
fEE. TH SS IMHTRAZE, 25 MIHRZ AISE AR
ke, BUAT O T AN B BEBR TR 7 A B
(1) BRI, AR 3R 00 AR R A A i Tl 24
PR PED I R S AT, (PR 24 TR bR 19 3 ok
PR DA R Bl 2 T DR B A ) 2 4 [l R, - 53 4 4R
Do Pk, Gk b B RAF S Sk R B 2
PR G DA T I 57 2 e L N TS Y 2
it

SLY J& FHALHIE AR R KK, Al 51 &
M2 AL A, T BN Ik T LK 40

2, sly HEMREA A EEEE Y. E At
2EHUFSE, SLY J& SS HEMBEHINT, JIZALE
F SS EEE Ak, [ SLY t A R
REFME, AU AR s O . SLY £
ETF SS ZRiE R, AFIMEE SS /) SLY H
A BRI, HEEME, £ SS AN
SLY H¥pFherk—3, Lh SLY VAt b
XEARRIMERL) SS =8 AR YERT, WL K
HiRIEAT LA = A A e A B S, SLY 1Eh3%
B 1) — B A A B IS 0 D6 1 O
SS A&y~ SLY R4l 4% . ek, 1t
Hrea s, BIGERSNRIB RGN SLY A
B T H I RE AT T FI3E ] TR B Y F il
ARSI sty HhRBUE 230-593 24 JLmRRE L X 41
FEH R BT IR R R, R X E A R
PSR I S . FARZRRRIR T 653 bp
KN sty Fo R B, S LB RS AT LAS S AR
SR AV G 1o 25 o i Bk SS2 Mt B 1
o REFFENT sy FERIRINIR BT R
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Fik SLY Wy B, ShZ X B SLY iksbR
IR S A Sk 3 b . ASBIESR 38 L pET-30a W) T
GEFRIRT SS2 LT B R FEIR(AHL0-8 1) sly 425
A B (1 494 bp), HEHAUMMIAERfAE, X5
i 75 25O pET-32a 2635 sly B4 58 A B
F(—FRR G EANEAFET B A 2R,
A B D PR — S 1) T 4 Bk Rk R MO TR
T SLY K PR B LA B S
36.6%", G MR LR 2t PR AR R
ffRE . AWFIE FREFRINI SLY L5524 . 4l
L, HA RIEFAEDENE . 2%, FHYl SLY
Y5 SS2 MR ) H HEE FARX 43 B K/ I, AT
Y5 SS2 B I AL RN, HAT B S0 i
PEo X BETy LB R AR S5 s 1 e
Wiy, RUIRIAR SLY HA RIFM&
PEIGE, AR HTR SS2 B RE i B IS o
AWFFEATH HAFBR RS T SLY S ATEA i SS W
PANTRET T P B, FAL SLY £FxF SS2 My
(0 S B AR PP S R A KT R IR B R 22, 43 BT T R
MR (1) PUsRAH—, U SLY RAEFEHR—
AIBTIE AL, T IS 2 B AT B R IR Al T (T
A, Hbd B R 52 TR R AL,
REHIEAILAA ™ A B I e E N2 . (2) AR It
NI, FIRFKME BRI, HREfmEL
SLY (WA g5M K Feikht, MM FBOLGs it T
Fo HOREZ SLY Sl RPN 22, (HJE SLY f7
FEFMERARZN SS Btk , 28 LAk
Gl i HEAE AT LA AT LR, &
RGP S UART R —E B, BARBIE
FEATIRERAR AL, X e ORI B S,
ANRBRE A REET /N, S —A R T A
P H AN TR JERE AT A 22 Akl

7E R R MCR g0, TeEE o IR B ) R
BEAMT, M. . M. Bl . Kk
F, BB R RAE RN E ; B4l SLY R
AH10-8 BRI 4 TR 1A Gy 4 R BH BRI FE T [ 4

Veapxf AR, Ml . . B B sE i Aok
Jifr, AR He SRR B i, o i, AE 2Ly eT
TR VEANMIIRE , R Sk ROAE 5 1 sl 08 vk R
HAL R ™5, Hnl WL, MUARTE S hy
BRI, WA nEal A S SV i B4 . B
FEFEI, PRI S 0 20 e 28 S TR e
RIET A EEM O, RIEZEBMWE RV
I R S ) BORSEA1ZY . AH10-8 FREKIE
S AT AR 92 201 TR Y LA i T AL G R P 4 A
W, PR AWML, B SLY fydi ik
CIBERT WL 2 E AN, $R A A S PE R
FE 5 T AH10-8 BRI 4 T I S0 52 21 3 2 ol 7
M, KWEEEVEAM, AP E LIRS
oERR, RAEZBWIIH . 4F Bk, AH10-8 #EK
TEEWEEA SLY xR RA & Har st
PR

F BRI BT X ELISA Al K E (1 =
R AR S LA P MR e AR RS I A 4
ELISA Jy vk B B BRUiLiE ok zetr, R T K
TGRS A mEA SLY PiF it
JE, 3 A X TR A S B R ) A AT, TR R R
WATPER SLY R 5307, Hi Ll AH10-8
PR 4 TR VR 1 75 24 A e )i, ELISA A6
5 BN AH10-8 #R K 2 F RGPS B i
20 SLY @, mLAEA] SLY A{uUpiPrE, ELISA
Rz @R SLY S iR i AH10-8 K
WA R, ATREM RSt AH10-8 #EKTE
WA ZRPUR, SRR AR 1gG
W HEC4S TR, 5 AH10-8 FRATE AR A 75 2L
VE AT S & B i R AR . B4 SLY
AR RN — R R, USSP
1) 1gG HA FF xR, S E4L SLY /5l
PURSS & RN MRS . Hik, AR
PR 2580 ELISA KAk i a5 5™ — e
25t WA B IR 25 AR il LI H SS2 K
SR AIE L SLY e Bttt , XF SS2 Wi 47 %5
U A R, I B £ 5 R RS AR N
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W5 SS2 MISEEEY), X5 Rowe 252 1fil de la Cruz
Dominguez-Punaro 2512156 B T fa #6580 0] L PEAY
SS2 TR EE ST HIRIE—EL

4 %

AW R R K I FF TR 2R 3K R G o) ve B 3R A
THEAL SLY, it BB R B e R R
P, FIHE L SLY HAT R AT 52 B 1 A2
T, ISR A PR e O, AT RN
A SS2 B B R LY, IR AISY SS2 1Y)
S50 BIL 1 R DR TR I A7 2 P A B T
WA FIRL 2= B A
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