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Lk A 295 B A (Streptococcus equi ssp. Zooepidemicus, SEZ) & 2K 5% C
BEARH, RAEBBERA RO EIZRRZ—. SZM a2 SEZ Ahik @i T 24
ART, ACHFINGHERTHNKFINSEER, FEARF SEZHAKRZE S2M &
AR BRMEEK. 2KXAET 1976 5P EW K (5 H ML ATCC K FHF A
ATCC35246) #= 2019-2020 FAb £ 4% 2 (5 HA L&A OH-71905. TN-74097) &9
RIERS E2FHKR G SEZ R AHAZ A SzM & & BlRER 100%, &A@ LA
mE AR SZIM &G N R, ERHFATHRTELER —2RFH. FLEAR
R SZM & & AR AR IR WA FAUR T A AR MR, 12 B %S kB IR K g
MG fIE A2, AT R EBHALERILBRT AN ERL SEZ &, §2—4
TR R KR AL . AR R IR, AR, —EEAFHMIK
MEBPST ZRR R B R BRdp, RHERATREBHREZRY ., FREMNHNCKF
A 3F ATCC35246 Btk SzM & & Csxla® R a9 ¥ EIe ik, A A0 M4t SzM &
B T B K I589 2 2 e ik d9tR 4P 4E B, AT 3 B BRI AT H ATCC35246 SzM & @ N
SR R g% B AR AT &, Hat SzM A TR Rfela g K3 % [E AR 347 4%
MR, RISIA EA D BRARP AR RN, BAENG B RE SEZ B IERE
o Z 09 A A A F B ARARE

1. DERBEREAN SIMTERE L LEARGFERER

SzM & & 2 L R W L% A (Streptococcus equi ssp. Zooepidemicus, SEZ) %
M ERENRAT, EA N#mSET R CaamARTHE . AFAGR P Ef
A E R A R R SEZAMB A SIM & A NRTERAA B4R, #iT7EH%
R E L S ESUR, 2T % 5 %% BALB/c )RG5, FhFiahxsg ) Re9wm
o 5 B R g MR B AT e Ak b . BROR LIRS, RAEL A ELISA &Hit® 6
ik BARSUAR G 4o B m etk HE bt ki BT 1gGl £, 24 A, 1K
P KR FE Z FR PO P IR B, KA RAFH 4 4k 2% 398 m e 24T MK %) &9
#t—% %% . Western Blot 7 4 RIEKF ek SIM & ATERXLZLHRYF, &
T HEREETIRE SZM R AR ; B3EERR ALK LNLF 3 MK L LlE ik
T AR SEZ WK, 125 ASzM SRR . #1A SPR H AR 3 #R5% 5 £ AT



L FERRTE EEO A SZM 8 17 A) AR [X R Se BT 2 L2 DR ROV

HF & SIM Z G e g Re9F F e KB A H & 69 4 E BERIKER S
SzM & @ #AT F A ) ], 2R BT THE SLIE ARG & F SE 105-10°M Z
], FEAMRAF. B, ARG ASEL—EBEGER T, KR SIM ol X
B 34k B IE AR F R B AR RS E AR, W 4T R KA 5 1A kiR
REAZEA SHM, KRB LALER, BEFRBEAMLER | it SZ2M HHEERX %
S FARE Aok 8y 4 BRI SZM F A T L R ¥ 5 E R B 347 )6 k7 A R T

o
2. SzM & & ¥ L& RAR GRS LB HRIPH

o mA A BT AN E LERARAER L2 BIBREFHE., AMRREFRE
BRI, AFEMNH L Ak SIMEOTERXE F %k (anti-vSzM-1. anti-vSzM-
2. anti-vSzM-3. anti-vSzM-4) F=58 30 F AT AR A 69 1 #k SZM & A 18 € X % 2 [& Stk

(anti-cSzM-1) #94RM A X R 3T 1R, B KRB E MEF X B., NFAMREE
R I AL B RIS AT I SR FIERARG RN B A R ITAN, FARALRE
Bl AR BRE MBI P, B RARERIKEAN 200 ug/mL B, 5 4E LIERARS TR
AEfE ATCC35246 W #R&EEILI . ARAFAMEKSTH KT, SEZ HHRAKRALHSE 30
min & B 5AMRERER 1 h, 5#/E LERARITREE SZM & 89 % etk k
RE M EAMA LR SEZ, mH CFU L2 # Y (P>0.05); ARARE%EXET, SHE
FIE AR 2 F A RRAKIE E % 28 83t ATCC35246 M +hay &% (P < 0.05),
HEP 34 SZM & AT L K ¥E F gtk (anti-vSzM-2. anti-vSzM-3. anti-vSzM-4) &9
B AEE R BT B4 2 HE B4R (anti-vSzM-1. anti-cSzM-1). A L4 F
R, S HEAERARERIN Y LA RRARESEENE, R REEZRAINT
AMREE A

3.SzM & & ¥ S kst R R J SEZ 89542 R EM

ERBANERIAERTHHBIIERGEYET, FAREZTOHEHLNKE &,
¥ RERARAE ST MEA R R RABAFE R R K. AFIENT 4% SzM &G T
T X ¥ F & ik (anti-vSzM-1. anti-vSzM-2. anti-vSzM-3. anti-vSzM-4) #= 1 #
SzM & G g8 K ¥ &4tk (anti-cSzM-1) st A2 2 & A FE (2.4x10* CFU/R)
SEZ K FHe9FAP AR HRIEL e SR IR Bt A R R R, Hi%t T = ik &z
BX: (1) MG+HEFEX: KEM 12h, KEB 24h. 72hH A% F3F £ 15 FAK 200
ng/ P, ZAREZREZEE 600 ug/ R (2) MR : LEA 12h —KHES T F 2 lE4h
R 600 pg/Ps (3) FAEX: KFHEB 4h— kMWL T FEHAR 600 ng/ R . EFG+
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BT 5 HESLERARH R AL — 2 R AR, ﬁﬂl’ 4 #¥E TIEHRA (anti-
vSzM-2. anti-vSzM-3. anti-vSzM-4. anti-cSzM-1) #.J% ) R 694 & F X 100%, HA
BAR T NRALE T 89 SEZ; 759 1 # 3 ule sk (anti-vSzM-1) & DR G EE
A 60%, H2/3HFNKEIEEPHTHE SEZ. 3T % 52 & ARG AL X An il J7 4%
KGR AR, AFARPLEEME RN EZ SZM T;{[:ifu%émﬁi
(anti-vSzM-3) AR EAle g K # & &tk (anti-cSzM-1) A3 41T, £ E7FHE X
F anti-vSzM-3 R I B F a9k AR, L& T iﬂlﬁﬁ%&ﬁ 80%, H A& R
BREFH)AHed SEZ; # anti-cSzM-1 £z A DR AR T, 5 PBSAMAtb & A —<&
BELREKTDRAGENE, 2REAEIEHEZR (P>0.05). AFGEXT anti-
VvSZM-3 %k F T R DR A FREK 100% LA F R &S SEZ T2 FR;

% anti-cSzM-1 %z R A EFEHR 60%, H 2/3 HFE DK SIS 45Tt SEZ,

A Lk R T 40, XTI ATCC35246 B G 7 dn, 4F3F SZM & & 7T T X A9 % 5,
& fuik (anti-vSzM-3) A=A &z X T ¥ RN d RIFRP 2R, w4 SzM &4
e Xayg¥E g%tk (anti-cSzM-1) EEFE X TR A ERE, RAELERG+HETT
B Fe G R EAE —2ORPHER, ERFBIIGEEAEZERES@ALRE,

ERPAREBTITETRYE K (anti-vSzM-3). A ELF .80, KRR IK
37 THRYDRIRMEAFE SEZ HF 0 ek, Atk tzr XL, AHT
SZM & Al K% F &k (anti-cSzM-1) VATRIG+i8 77 694E X 2% 7T AT s AE R 47
HE, 1R EREZ SZM Z a7 & X3 2%k (anti-vSzM-3) W T A4 A T
¥ — B R h T AR K m R A e R A R o

EHRIR): DR E LR T, SIM; # EIERAR, RN



ABSTRACT

PREPARATION AND PROTECTIVE EFFECT
EVALUATION OF MONOCLONAL ANTIBODY
AGAINST VARIABLE REGION OF SZM PROTEIN
OF STREPTOCOCCUS EQUI SSP. ZOOEPIDEMICUS

ABSTRACT

Streptococcus equi ssp. Zooepidemicus (SEZ) belongs to Lancefield Group C
streptococcus, which is one of the main pathogens of swine Streptococcus disease in China.
SzM protein is an important virulence factor on the surface of SEZ , and its C-terminal
sequence is highly conserved while N-terminal sequence is highly variable, resulting in low
homology of SzM protein between different SEZ strains. However, the SZM protein
homology of SEZ from Sichuan, China in 1976 and North American in 2019-2020 reached
100%, indicating that even though the N-terminal region of SzM protein is highly variable,
it is conserved to a certain extent in the SEZ species prevalent in pigs. Many studies have
shown that SzM protein can be used as a candidate vaccine to induce the production of
opsonizing antibody, but the long process of immunization will increase the immune burden
on pig farms. In order to deal with outbreak of SEZ when swine herds are not immunized or
inadequately immunized, a biological product that can provide rapid and effective protection
is needed. Monoclonal antibody has the characteristics of strong specificity and quick action.
Once injected into animals, it can immediately provide passive immune protection, especially
suitable for emergency protection after infection. Our laboratory has previously obtained
monoclonal antibody against the conserved C-terminal region of SzM of ATCC35246. In
order to fully evaluate the protective effect of monoclonal antibodies against different regions
of SzM protein, this study prepared monoclonal antibody against the variable N-terminal
region of ATCC35246 SzM protein of swine epidemic strain. In addition, the characteristics
of monoclonal antibodies against the variable and conserved regions of SzM protein were
identified, and the antibacterial effect in vitro and protective effect in mice were evaluated,
aiming to provide necessary biological materials and technology for the prevention and

treatment of SEZ infection in swine.
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1. Preparation and identification of monoclonal antibody against the variable region of

SzM protein from Streptococcus equi ssp. Zooepidemicus

SzM protein is an important virulence factor on the surface of Streptococcus equi ssp.
Zooepidemicus (SEZ), which is characterized by highly variable N-terminal and highly
conserved C-terminal. In this chapter, the variable region of SzM protein from SEZ strain
causing streptococcus suis outbreaks in China and North America was targeted for
recombinant expression and preparation of monoclonal antibodies against it. The spleen cells
of BALB/c mice with the highest serum titer were fused with myeloma cells. After several
subclones, 6 hybridoma cell lines secreting target antibodies were screened by indirect
ELISA. The antibodies secreted by hybridoma cell lines all belonged to IgG1 subclass, and
the light chain was « type. According to the difference of growth rate, 4 hybridoma cells with
rapid proliferation and good condition were selected for ascites preparation and further
identification. Western Blot showed that 4 monoclonal antibodies in ascites could bind well
to the variable region of SzM protein and also react with SzM protein with truncated signal
peptide. Indirect immunofluorescence showed that 3 monoclonal antibodies ascites could
bind wild-type SEZ strain, but did not react with SzM deletion strain. SPR technology was
used to detect the affinity of SzM protein and 3 monoclonal antibodies against the conserved
region of SzM protein prepared earlier in the laboratory and 4 monoclonal antibodies
prepared in this study respectively. The results showed that the equilibrium dissociation
constant of the 7 monoclonal antibodies was between 10%-10° M , showing a good affinity.
In addition, in the identification test of the consistency of antibody binding epitopes, it was
found that 3 monoclonal antibodies against the conserved region of SzM protein had the same
or similar binding epitope, while 4 monoclonal antibodies against the variable region had
diversity in recognition epitopes. Based on the above results, 1 monoclonal antibody against
the conserved region of SzM protein and 4 monoclonal antibodies against the variable region

of SzM protein were selected in the subsequent experiments to evaluate the protective effect.

2. Evaluation of antibacterial effect of monoclonal antibody against SzM protein in vitro

The antimicrobial action of monoclonal antibodies targeting bacterial surface protein is
mainly achieved through agglutination activity, complement activation and
opsonophagocytosis. In this chapter, 4 monoclonal antibodies to variable region of SzM
protein (anti-vSzM-1, anti-vSzM-2, anti-vSzM-3, anti-vSzM-4) and 1 monoclonal antibody

to conserved region of SzM protein (anti-cSzM-1) preserved in the laboratory were evaluated

Vi



ABSTRACT

for their antibacterial effect in vitro. In order to clarify their antibacterial mechanism, the
antibacterial effect of these 5 monoclonal antibodies were detected in vitro by antibody
agglutination bacteria test, complement-mediated bactericidal test and opsonophagocytic test.
In the agglutination test, the 5 monoclonal antibodies could not agglutinate ATCC35246 at
the concentration of 200 ug/mL. In the antibody mediated complement sterilization test, SEZ
and antibody were incubated for 30 min and then acted together with complement for 1 h.
The 5 monoclonal antibodies and the polyclonal antibodies of SzM protein as the control
could not activate complement lysis SEZ, and the bacterial CFU did not decrease
significantly (P > 0.05). In opsonphagocytosis test, all the 5 monoclonal antibodies
significantly promoted the phagocytosis of mouse primary peritoneal macrophages against
ATCC35246 strain (P < 0.05). The opsonophagocytosis effect of 3 monoclonal antibodies
against variable region of SzM protein (anti-vSzM-2, anti-vSzM-3, anti-vSzM-4) were
significantly better than the other two monoclonal antibodies (anti-vSzM-1, anti-cSzM-1).
These results indicated that all the monoclonal antibodies had obvious opsonophagocytosis
activity in vitro, but did not have agglutination activity and complement bactericidal

mediating function.

3. Evaluation of the protective effect of anti-SzM protein monoclonal antibody against

SEZ infection in mice

As a potential substitute for antibiotics, monoclonal antibody has developed rapidly in
the field of treating bacterial infectious diseases due to the increasing resistance of pathogens
to traditional antibiotics. In this chapter, 4 anti-SzM protein variable region monoclonal
antibodies (anti-vSzM-1, anti-vSzM-2, anti-vSzM-3, anti-vSzM-4) and 1 anti-cSzM protein
conserved region monoclonal antibody (anti-cSzM-1) were evaluated the protective effect on
mice challenged with a lethal dose (2.4x10* CFU/mouse) of SEZ. According to the different
time of monoclonal antibody immunization, there were three immune programs were
designed: (1) preventionttreatment program: 12 h before challenge, 24 h and 72 h after
challenge, each mouse was given monoclonal antibody 200 pg , with a total of 600 pg for
three times; (2) Prevention program: 12 h before challenge, each mouse was given
monoclonal antibody 600 pg at one time; (3) Treatment program: 4 h after challenge, each
mouse was given monoclonal antibody 600 pg at one time. In the prevention and treatment
program, all the 5 monoclonal antibodies showed certain protective effect, among which 4

monoclonal antibodies (anti-vSzM-2, anti-vSzM-3, anti-vSzM-4 and anti-cSzM-1) had 100%

VII
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survival rate and effectively cleared SEZ in various organs of mice. In addition, the survival
rate of 1 monoclonal antibody (anti-vSzM-1) group was 60%, and SEZ could be detected in
all organs in 2/3 of the surviving mice. For the evaluation of the protective effect of
monoclonal antibodies in prevention program or treatment program, this chapter selects the
anti-SzM variable region monoclonal antibody (anti-vSzM-3) with relatively strong
opsonophagocytosis as the representative and the anti-SzM conserved region monoclonal
antibody ( anti-cSzM-1) were performed separately. In the treatment program, anti-vSzM-3
showed significant protective effect, the survival rate of mice was 80% after 7 days of
challenge, and SEZ was not detected in all organs of the surviving mice. However, all mice
in the anti-cSzM-1 group died after 7 days of challenge, although the survival time of mice
in the anti-cSzM-1 group was prolonged to some extent compared with that in the PBS group,
there was no significant difference (P > 0.05). In the prevention program, the survival rate of
mice in the anti-vSzM-3 group was 100% after 7 days of challenge, and SEZ was completely
eliminated in all organs of the surviving mice, while the survival rate of mice in the anti-
cSzM-1 group was 60%, and SEZ could still be detected in 2/3 surviving mice. In conclusion,
monoclonal antibody(anti-vSzM-3) against variable region of SzM protein showed good
protective effect against ATCC35246 strain infection in all three immune programs;
Monoclonal antibody(anti-cSzM-1) against conserved region of SzM protein showed poor
protective effect in the treatment program, and only showed certain protective effect in the
prevention + treatment program or prevention program, however, according to the survival
rate and bacterial load of each organ, its protective effect was weaker than that of monoclonal
antibody (anti-vSzM-3) against the variable region. These results indicated that the
monoclonal antibodies that could help mice resist lethal dose of SEZ attack were successfully
obtained in this study. In terms of antibody immunization, it was clear that the anti-SzM
protein conserved region monoclonal antibody could achieve the best protection effect in the
prevention+treatment program. However, the anti-SzM protein variable region monoclonal
antibody with stronger protection could be directly used in prevention or treatment program,

and excellent protective effect could be obtained.

KEY WORDS: SEZ; SzM; monoclonal antibody; immune protection
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CFU Colony forming units B 7 T2 LA
DAPI 4’ 6-diamidino-2-phenylindole 46~ JPR I -2- 2R NG| Ik
GAS Group A Streptococcus A BERERR A

IPTG Isopropyl-beta-D-thiogalactopyranoside SN 2E-B-D-B A LB
MAC Membrane attack complex BEE &)
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SPF Specific pathogen free JCHREE 3 S A

SEZ Streptococcus equi ssp. zooepidemicus L TR TR P92 . Fof
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FERERRE R KB & R E SRR R, R R IR IR B i, SR
TIREEEY, — HRERRBREEN, BarFfE G ™ Ea . SRR S
A (Streptococcus equi ssp. zooepidemicus, SEZ) & 5| 254 HEER B T 1) 1 2 i 2
—, A SRBUBMOMAE, W, OWBER SRR, CEN A EE FET. 1976 3R
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E—R Xk
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A BEBERRTA (Group A Streptococcus, GAS) (T ZIBALIREEERTE ) & —Fh 4Bk
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WIELRAAE DL Je— 26 7 B e PEpemit. MR E 2 A BFEEER TR 2R 1 (1) B 228 1 [H 1,
£ o WBIEE S5 e TARER IR, w5 2 FhiE 8 EAH AR T Bh A s e
F AR SR VERIZ FERRAER, & A BEEERR TR fo T & 1 B 2280 B,

LR B WHh (Streptococcus equi ssp. zooepidemicus, SEZ) Fl I 4EERE 5
WFh (Streptococcus equi ssp. equi, SEE) J& C FEFERRE . SEEEKEE S A R A1E 3
T, HglRSENAR, BIJaER EE R R B R fk,
P I R AT — BN TR RS AR AR A TR D O B R R
A B 210 0, G a1, dog — M N &SRR Y. R
[, SEZ ZfEHERRpUm I F 20 i —, "ol NAE . Mg . O NI 2% DL LR
TREWD 1976 TR, REWNEFIEE TREREW, T30 KRGk, 7EEK
444 ATCC35246. 2019 ££-2020 4, JLRZHIFEAL M ATCC35246 1 L IRIERE
CIRIVETE 99.7%) SR LARIZETIZ (30%-50%) AR 45 K B 4.

7t SEZ 5 SEE BFRRIMAAAE 451 DIReA A BFEEBRE M & S AL 4R 4EIR
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mE, e EARAEWEM, HS SEZ. SEE SURMEZEDIMG. Hh SzM Ak
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1M ERBWD T IR
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1A Morphology {1 ZREr 44 8 M B U7, M & A M S5 MRE S, FEAREE
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TG LR 8 Ay By C DAANEEREX. A BEEXIFMHA M E A N T 50 N E
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M E A MRIEX GAS M IEHEREE, Sk MEASE, GASTIMTEET
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R A4 FE AR B RIS PR B R AT 2 Ra e 1, IR e M DL R S P 3 A I R i B34,
HeAh, BT IR AR R B R I AR L M B 1, rTRES X 254X 30
VAR i & SNt Al el

3 BRI AR

PR AR SR TT USRI B S B A i X LA R R T, A
RRAGTIRZBEOUT AR GUR TR AT DA ey bR 3t 7 18 785 72 1) B e B LA
BN PUA SR E LA B Ik PUARRR T Ryt iR I RIE . i
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W B A R . T AN ik, TR AR AEIEDON WAER AP iy
WAL RORHEAT . 20K 4 B AL ik e, M OB PCR J2 83 PCR 4 1 &4
B 20 (PR B BE S AR BRI [N, IR 3 [N o W AL Eh Dl R RS N kAT RIE
X B R B 5 P LA AT R o P S 2 AT R A H AR B4

H A& T A B PR SR IRAT 1 2 F NS5 B B A Lk A\ 211 PR SR B B
GRRERORRE . MPROE S MR R AER. RS E, SER B BL O AR B X R 7
HINT o AT B 5 AP0, B v R A i 1 PR 200 7 A 5 AR P . e e A 4 5 [
FDA #iti#E, Eafie N RMPEoR, BHREAR A BOEAE 7 PR R TH M
w1
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FIEMARAR

F=F DEKESREILMH SZM AT XER B R ERA
HHl & R EE

HE: SIMEaR LKA LR LM (Streptococcus equi ssp. Zooepidemicus, SEZ)
FaANEZRENRT, BA NS ATl CammARTote. AF U5 TE
Fodb E R A RBE RN SEZAMM AN SIM B A NHTERXA A AR, #i7E4A
RR R & e R, BT % 5 %% BALB/c N RB, 'J%Jﬁl/ﬂ EENE SIS W-b)
w5 E R g i B AT iR RS . BHCR B %G, A8 )32 ELISA & f it J6
PRl B ARFUAR 6 Z2 T8 ém}]r;#* K ubtg k¥ BT 1gGl Lk, B4 AcH,
P4 KR oy 2 FR BOL P IR R, &ﬁ&%%4ﬁfxﬁm%kﬁﬁ$%%%ﬁ
#—F 52, Western Blot 27 4 #RILKE Z k5 SZIM & a7 X R4 RAF, &
T ERFAZTIREG SzM & G R Bl3E R R R AR R IL T 3 B K E 52 Efuk
A AR SEZ FAR, 125 ASzM SRR . A1 A SPR # A3 3 4K 30 E AT
A & SZM R A B 2 X482 F AR R A TH &0 4 RE L RAER S
SZM & A #AT F A 4], 2R BT THRELIERIRG TR R FHA 105-10°MZ
B, FAMERAF. I, ERARBEESERGE—HMENEZTF, KA SIM FaEZX
A9 3R L IE SR LA A R R ARG R 25 A R AL, M 4 ARAUTT R K A9 55T L iRaR
A EAZER SR, RE\ELALZR, BEFRFREAMLR 1 KR S2M R $E
SIESAAR G AR 4 AL SZM & 8 T K K ¥ 57 1% ik 25 B #H 47 6 LR 47 2 R0
o

XHEIE): £, SIMEG; TER; F4h

L PR B LR (Streptococcus equi ssp. zooepidemicus, SEZ) W] 3E % Fhz))
YIRS, 2 5 R BEBR R 0T ) 2 B SR 2 —, R — i N 7 3R O AR T
SEZ [ 51 f Ak SRR 0 1 QIR E TR, 1976 £ [F DU )113ERER K SEZ R
R B TTRIE RN, BET 30 RT3k, M ATCC WK, 45y ATCC35246.
IEAER, BEAPUERMMAZM, SEZ 7R E F 2 1w FE#E I 1RAT XU . 2019
2020 4, ALSRFEREE XFEK T B SEZ BA SR FERRE R, BT LE M
NEMESET:, 43 BSRF 22 OH-71905 1 TN-740979. (HAFHERMZ, AWACEEN
73 B RS H E 7 Bk ATCC35246 m SRR, ENARRYE =L 99.7%. SzM & H{E
N SEZ R B E KR I, Ho N I m] A2 XA i FEAR S A% T T AN R] SEZ ik 4 73
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A, BIR SEZ Bk B/ SzM PR R AR X 22 T - 2R R s A (kT
19.66%-54.66%2 [a]), {H OH-71905. TN-74097 Fil ATCC35246 ] SzM & 4 AN i n] 4%
X 2 E E X T H1#E 100%— 20, — e R Eui BHiX — SzM Y1) SEZ Wi#k A2 5| &
FERRBE I F 2R, o SzM R HIFFE A A T X 401X 2K a8 DI BERAT AR AT T
HADZNYP) SEZ Bk . X ATCC35246 B PR SzM £ 1 1] A8 [X il £ I B 500 T Bl 45
ARIT S 8 /I REAT SEZ WKL B A H S S, RIS 2 LA IX — 2R A
SEZ Wk MG 2412 Wi VAR b E T A,

AT RIS IR SEZ 7 BB ARIY SzM B R T FE IR %, o s% /N UG nT |
PR = AR ik, MMASHIEE IR SEZ BB, (0 H 0] 28 X A e AR
PE, IR BRI SzM AR & F T X IR BRI R R G AL IREEER B (A
FEEERRE D M B H 5 SEZ 1) SzM & F AR H AL, &R R A N i e B2 A2 57 40 C g
RS IRARE AL AEXT M1 AT MS B ORGP ORIV A B A XS N sk A2 X
PUA A HEREE,  HoAh XSBUR FIPUAE RI SR AEY), AT HENNEE XS SzM EE Al
X PR A T BRI R G PURIE . IAHE 7ORfi %¢ ATCC35246 Btk
SzM HEH A X e FE SR, 5050 = T ORI E T SzM R N E E X R
PUASL [FEIREAT ORI RV, AP KU T JIEEHRAT SEZ WG (3T T A .

1 MR 5 5E
1.1 4AREFISEIE Zh4)

SP2/0 HHER A (AL Z VR ); SPF 4 7 W HEYE BALB/c /MR (JWETL
INEZEZRAEVAFD.
1.2 BE#K

SEZ ATCC35246 Wtk (I H 3% E E bRk i R 0 ); ATCC35246 SzM i H
BRI ASZM (CHHARSZIG M ); SzM A AR X 2R RIS bk (AR SEIG =MD o
1.3 EEH TS5

DMEM i s 72 fRA4-IE (W HE Gibeo A 7] ); PEG. HT Media Supplement.
HAT Media Supplement (1§ 5 SIGMA A #]); FHEE RIE G (JFH Solarbio A H]);
/N R T BEPUAR E BT & (W B A1 B A F] D s Goat Anti-Mouse 1gG H&L

(DyLight® 488) (JJH Abcam A& ); 96 FLANMIESFEMR . 4HAEIH. 15 mL A1 50 mL

B0 (JWH Corning A#]); Countess 40T iE 83 i (W BEILIMLEERT A F]D;
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Series S Sensor Chip CM5 s v (JH E Zj4E[4]);  Amine Coupling Kit (JIiJ H Cytiva 2>
GIDE

1.4 SzM AT ERXEHFRIES KL

S5 (A7 4 40 B A His A GST P10 S2M AT X B 1 (variant SZM,
VSIM) IR, L 4IRS R L.

1.4.1 48 His #r3H SzM AT X EARIA

W HRIE B BL21 (3544 pET-28a-vSZM ki) 75 TR IBE R HLIEM LB AR
F, BEEREE AR E RN LB AR =& T, f5K 205
(ODe00=0.6-0.8) B, % 1: 1000 FIELFIIIAN IM IPTG, 37 °C%'F 4 ho Bl 51 R
LA 8000 r/min #5382 .0> 10 min, F#% L. WAAUEH PBS EREIEGK 3G, T
FERERE, BEJS L 8000 r/min F5IE B0 20 min, 045 G FE B . BN R ITIERD N
FLIRR . I 10 mL 8 M JRE 4 °Cit A MRELIRR, Uikl e i e, MIsmE
TENEEN, 2006 My 4 M. 2 M REHATIENT, BFIKEIRE 4 °CIENT 12 ho
FENTEE WG, 8 VWA His Trap NitAEE T4tk .

1.42 %A GST #r%¥H) Sz2M AIE X EARIA

B FREFEM BL21 (1A pGEX6p-1-vSZM Jiiki) B TR EHER LB TRk
b, PR TE R FRAE SR PUER LB Wik IR EE T, R KENHOH (ODe00=0.6-0.8)
i, % 1: 1000 FIEEBIINAN 1 MIPTG, 37 °Ci#S 4h, FEJEKE L 8000 r/min %3
B0 10min, 3% B, BEARUTIE A PBS EEPR S 3 5 3 Tl A piiE . BEJ5 LA 8000
r/min F# B0 20 min, B EFUWERER G H 022 um JESRIIIE, BEEEH GST 134
SEAZ MR AR e AT 4l .
1.5 shi R iE

NG GST bR DA /INBR s = AR T4, B A5 Y His AR5 SzM n]AZ [X
B AN RS T %, HEZE AR TR, sk AR, JEak
2 B V. o A DA B Western Blot 2 LA GST #2510 SzM AJ 48 [X 8 AT . KR
HEEFA 12 1 RMREAME, WA T2 /MR, 7 =Rk X
— R s, RN 3-1.
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* 31 RiEF
Table 3-1 Immunization procedure
—H (1-14 K) A (1421 KD = (21 RK-28 K) Ml e
First immunization Second immunization Third immunization (REAT 3 KD
(1-14 days) (14-21 days) (21-28 days) Shock immunization
(3 days hefore fusion)
*fﬁ% 200 pg/mouse 100 pg/mouse 100 pg/mouse 50 pg/mouse
Antigen
dose 5 b R A
PANGY( _ N
P 5 98 AR e A e A6 4 AL b Al
Mix with Freund’s S S . . .
. Mix with Freund’s incomplete adjuvant No adjuvant
complete adjuvant
SRETT A He R He R He R A MRS
Immune Subcutaneous injection Subcutaneous injection Subcutaneous injection Intraperitoneal
mode injection

1.6 /R S M RN 1

FRIRAPE G 7 RN R BATIRIE R ML, B85 MR & T 4 °CUKAE 12h, ¥tk
HH I AR P IS A 12 100 %2 2 £ LSRR R 1: 409600, FH[RI1EE ELISA it
AT MIE AT I, BRI

(1) B 2SR = A E MR EE vSzM & BB E 4 png/mL Xt 96 LA
PRAR AT 4 cCib AL, &FL 100 uL. S5 A5, F PBST X 96 FLAR ML — i,
&3 5 min.

(2) #p: FFLINA 200 pL 5% AEFL (fH PBST#ikt), BT 37 °CiifE 2 he
455 A PBST Bk =i, i 5 min.

(3) WEH—P: HPRMFEH PBS AT ARIMRELR 2 5 LumRe, DARA /N
MIEVE IR, &L 100 uL, 37 °Ci¥E 1 ho S5 H PBST XF 96 FLARBEE =
i, B 5 min.

(4) 1E =Pt PRI, BL 1. 5000 FIFFE A PBST #H47FiRE, 4
fL 100 uL, 37 °CAEH 45 min. 253 f5H PBST X 96 LAk P — ik, 4 5 min.

(5) & I TMB R G, &L 100 pL, =Z=iREDSER M 15 min.

(6) ik SFLINA 100 uL 2M H2SO4, B Ji FH BEAR SOR 165 F1, ODaso "G
F& .
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1.7 23z B MR &
1.7.1 (A5 EMpERER

FERA AT — R, AT ZMRES, TR

(1) B BALB/c /MR R, BBULIEERILT 75%FkG . B &G H /OB
PEEB R K, 7o R EEMEIE G, TIPSR BRI AT I

(2) 5 mL{FESHEREC 4 °CTRA LR PBS, f1k/NORIEIEE, K PBS T
N/ANERMENE, T IR RS AR BR R BE R 5 min, B S F VAR S 280 I s A v A
W, #5315 mL B0 .

(3) BEEFT (20 MEAEPIIR, LME R 5Bk IS I B g

(4) U AR LL 1000 t/min F£38 2.0 10 min, 2045 R G5 BiE, M4l
Myt TR, F3H DMEM 5 72 00e i 40 M i s 2307 B

(5) BELEFIMANE 1% HAT. NHTH DMEM 5848578, B IRIRE B
FTESMMR, mrRAEREERANS, 4R LR 100 pL KA INT 96
FLARREAR N, B SR 4EIARE T 37 °C, 5% CO2 357748 .

1.7.2 B RETE4AAE SP2/0 BY &

Fa S2i0 = /A7 TR SP2/0 B 75, MRS HAPHFAE S, WEET
37 °Cig/K s, FAIEAMLIS, LA 1000 r/min S0 10 min, BSOS H 5%
3%, H 1 mL DMEM 554535 (DMEM B 58 Wi+20% 424 3% ) a4, [E)5
R & T25 YRR3R, BN 4 mL DMEM 58 &892 A S BT 37 °C, 5%
COx K577 .

RIER, NfTR SP2/0 ZHfAL T RAFIRAS, OIS 4uML il SR 6, T
RIZEA D o KRS R IF SP2/0 4H i I IR R R T R R G 8 2 15 mL 55
O, LL 1000 r/min 3 B0 10 min, 7% _1iE 5 H DMEM 58 4855 782 7 B ek
SP2/0 A, il 5 X 20 M B EEAT U, OB T A IR AR T AR

1.7.3 BRLRBEAY A

GRS, BT RO S5 et /0 Sl PR BB HEAT BB A P v 6, AP BRI T

(1) Bisiihbst/ N RJEHRET 75%i0H, TG hEDEF /N, GBI
HEE B, Fe o) Fa tH G, Bt e A BY J1/N 0BT IR B e I I 4 8, R B 7 B
73 R
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(2) HEEE T LRIy, FEEIADYF DMEM 5570 R FF e,
SRR E TR E R ER Eo ¥ 10 mL VES S ECE, I SE R B, )
i DMEM £5 723 e it BE AL, ) 50 mL B OV USCAR st W Ak

(3) WHES WG, T 50 mL E.0E T INADVF DMEM 855 2 R4, B
J& PA 1000 r/min 3 250 10 min, FH DMEM 398 0Ei5% 2 5 B8, JExf R4 i
AT
1.7.4 FRRL &

W UE S IK) SP2/0 4R B M % I 1. 10 (I ELBIR &, BEBS SP2/0 £14 1x10°
A BREHRRZA 11074 K4 feiR A A 1000 t/min #3250 10 min, B0 &R G
Fp BIE, BEREOE IR T T OB e, (EUTR TR E 4 ks sh If 78 o
B o ZJETE3T CRKIBIIR N, VW EBELE 1 min P )T {3 A il 77 Polyethylene glycol
solution 1 mL, WINILERERER, /58K OB 37 C/KIBIIEE THrE 45s. 7 alfE
2K 5 min WZEE NN 37 °CTI#Y DMEM £ 78 10 mL, 45905 f — 2212 0
A DMEM ¥: 9% 30 mL Z5 &I 8. 40 i221e B R R 5 LA 1000 r/min #7555
0 10 min, R JEFEBE, HERNAMET 37 «CKBHEF 5-10 min, FEEHE
EREZAZ NN 30 mL 5 1% HAT f) DMEM 584X 3577, 780741 )5 i 2 BRI A W
2 PR ORI B B A 1R R JZ AR 96 FLIR I, REFLEY 2-3 i, BE S 4E MR SCE AE
37°C, 5% CO4HMuE5 TR N 557

1.7.5 PR Z= 32 J88 40 B ) 17 ik K2 0 52 B

St 7 REEFRIG, AlG LI 20 B DR AN I 364 5 2 S B0 8 4 IR At M A, Rl
FRCII A0 R N JGVEAE & HAT B il AR K TS AN BIVE A0 . 5 40 A 22 1/3 4L
I B AT 3R AT BE PR 2 A8 TR 20 B AR, R Dl Rk G 4 B R 4B A B R AT 4% ELISA
Rl H T4 96 FLEFARR L NEHT GST #r25 SzM Al X H, PIEFEIA
= 1.6 #1E.

Lk B H LS, A RMREXS LT W fE i 3%, PR T %
FHM:FL N R A B F2 W 325, N 200 L DMEM 5% 383 FF F 2 WA W 1 5 41 o 5.
B E BRI N2 4 mL & 1% HAT # DMEM 5S¢ &8 38, WIRA )G, ARK
WEW AN 2 mL AN EIHTH 96 FLANMEE TR N, BEFL 1-2 78, PRI 2 mL 408K
TONEIAAMEF 2 mL HAT 52 &R 3801 EP & W4T 2 (5 tuRke, 1RAIEHAER
W X 2 mL 2t AL B N EET 8 96 FLIA o LA S HERT 4H M BfAS W iE AT 2 £ LU
BE, BANIRTE 8 N RE B ) A PR S BT AR« B S AR E T 37 °C, 5% CO»

26



U5 TR TR S2M AT ASIK B R B BRI 4 R

UL FRAE N . 7-10 RJa, XTEEAS 96 FLANMIMR 1) F g #E1T (] ELISA o], fRZik
B ODusofE 51, FLNAIRIALN,  H RE —N 0 B B PR LR AT 56 — o sefE, 7 5(
A28 — R W g b —FE. 1 FJG, P TE =R rE, M R R s 1%
HT /] DMEM 5825595 fir 3 R wfEfE, HARMFLMHMEZE N 100%)5, wIX H
PRARBARIEAT I REE 9% Sl A AE 96 FLAR A AT 2K, e 21 48 FLIR A,
YA FERK L 60%0, PR AR R 24 FLARIN, BSOS 12 FLAR, 6 FLAR
W, WIGHEHBE T25 M5 7.

1.8 Z+3ZJE MR ik ik AU 2R Bl L 7& Western Blot £ 3E

PLZEAL 1) vSzM AP 3E1T SDS-PAGE, LAAEKAE T25 4 e P 045 Il 40 il 1355
YEN—¥1, HE1T Western Blot £5€ . HIRUIT:

(1) #IEBAM, NCHE: SDS-PAGE HIK4E WG, WEARIFITHI, AR
TEIKY, BTHE Buffer P& H. MIEEORMRT, #E NCE, RSFEEKT
R EP AT

(2) ¥ NC RIZIE T IoKPEE 20 s J5 4% 2 HE buffer 1o AR EATH 2 i
buffer %% .

(3) ¥efi: DIJEAR-NC B8 A R-IR 4RI 7 & i T T A b, &2 2 ]
ABEHSH, LLI5V, 20 min BT EEE

(4) HHl: FLE 5% BAEFL (PBST #k) NE M, &G, KN E T
HHW A, 4 °CiTR .

(5) WE—Pi: BEABEE, RINFFUNAMR LG, FEESIRE, 37 °CF
H 2ho

(6) WH —Pi: KanpE LiE@EH, H PBST ¥eifkiE 3 i, A 15 min. Yeikss
WG, WINEPUR P (FH PBST L 1: 5000 #ke EEMRE), 37 °CEF 45 min.

(7) Mgt: P ELHR)G, H PBST Wik =i, i 15 min. BHJEK ML
(BT 7 a1, GG AT I .

1.9 BipY3E, TRMBIWEE

AR/ R BB Ig 28 W2 % R G vl i P AT G0 T A
(1) B#PUR: ¥ vSzM B H BB E 1 ng/mL, LAEEFL 100 uL HIAM
BT 4 cCIb A . B A AE FH PBST ik 96 FLAR — ki
(2) WE—Pi: BINFTEMMp LFERHATIRE, R4 IS 16 ML G
FTANEE D). 37 °CHEA 30 min, 2 J5 ] PBST &% 96 FLAR 5 i
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(3) W¢E —~Hi: MNEEHF H0 100 pL, 37 °CEF 30 min, 2 J5 ] PBST %k 5
i, AFiF 3 min.

(4) Sfh: A TMB AR 100 pL/AL, 37 (CREIG{E 20 min. S5 EIIEE
FLRE BTN O LD AT SRR ) Tg 2

1.10 BE7K B3 il 28 R U A

HER 6 HIWHEYE BALB/c /NE, B /N ERGEAT— IS 1 mL AR . 5
ARIRAS R 28 2898 A0 FH B2 IRIRCE RAT R 2k, BL 1000 r/min #4238 250> 10 min, &
OEREF BTG, H PBS EE TG ACH4IM 2 3, S5 AT AT 4.

FHVES 8 AN B2, W s A e NN IR, B H/NR AT 110844
Ml. Z&fF 7-10 K, /DNREIIEHE K. BARMEE. @3 MAER, 7% 20 mL 354
FREF SN RE S, BEKED AT B S, EEREK S, BL 1000 r/min F# S0 10
min, W HIEERINEKIGE T-40 COKFRAF# . FRiE A3 ELISA XK
Pt AT A, PIRFEIAE 1.6 #:1F.

1.11 Bk B EE
1.11.1 BE7k &t 3t SzM ZE B B 1A Western Blot £ 7€

Western Blot PIR[E A E 1.8 #:/E. P NE L E SIKHT tSzM HEH (truncated
SzM, tSzM). fH & X RA /K (conserved SzM, c¢SzM) Fl 7] 2% [X R AF K (variant
SzM, vSzM), HHfEK (—$Hp) L 1: 500 HEATHFE .

1.11.2 fE7k A Et%f SEZ £ ER BRI EIR R R KA LEE
I\

NEAIE/N RIE KR BT ATCC35246 4B HI4h & R0UR, BATE I B2 s ok
BEAT VRN, PIRINT

(1) FEUEKAE THB A L) ATCC35246 H%, WAGRERIT b, 1
HR AT

(2) FHERBEMEL 4 %2 5 FREE 40 10 min AT €, < J5H PBS ik
=i, B 5 min.

(3) F 0.1% Triton-X100 fEF] 10 min, 2 J5 PBS ¥Eik =ik, £ 5 min.

(4) H 5% BSA £ 37 °C33% R4 1 h, A PBST #iik =i, 4 5 min.

(5) ¥NIn1: 500 Rk o FIFFIIIE K, 37 °CYEF] 1 h )5, PBST ¥eik =i, 4
5min, ZJaHRIEBCIAEL N AT,
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(6) %N 1: 500 FiBEff) — 41 Goat Anti-Rat IgG H&L (Alexa Fluor® 488), =ik
% E 45 min. 2 J5 M PBST Wik =i, i 5 min.

(7) WM 1: 10 FoBER DAPUIE W, ZEiRA/EA 10 min, 2 J5 A PBST Pk — ik,
A 15 min.

(8) WECHEE T, K8 I A WRT, e syl B A, & L&, BT
IR B P .

1.12 B B4tk

(1) FEFFERA: 45E8/M348W: 0.15MNaCl. 20 mM Na,HPO4, pH=7.0;
Vet Buffer: 0.1 M H%E, pH=3.0; 1 Buffer: 1M Tris-HCL, pH=8.5.

(2) KHE/KLL 1000 r/min ¥£3E B0 10 min, JRATAERIFE 2% T 18K B2
flg. F45G /04 Buffer 0 IE/KIEAT 10 MR, <5 M 0.22 um JERS UMK, BT
UK R

(3) ¥ Protein-G SEFEHTM AR IR ZHTAEF, FeMARUTIESS, I 20mL 454
P54 Buffer Peiie P Aig .

(4) WHFiReJa BIK G ZN =208 BAE, W T EAraEdr, R SCER I H A,
ZJE ¥ R R

(5) LFEEESHE, A 50 mL (455 /0e2% buffer ISUEM AR, R4

(6) BRRAHE, AN 10 mL B, FrpufRdelifs, A 1 mL F1 A1 Buffer I8
BRI pH A

(7 BHUAREHRET 10 kD EIEE T, L3500 g/min #2025 PBS
BRI

(8) HHIEMRARAE W S5, WEPUAIE I =R B J5 OR AT T-40 °CUKAE
1.13 BB FEF 4N

SES AT A O A5 3 BRERXT SzM fEE X B E BT (dr 44 anti-cSzM-1.
anti-cSzM-2. anti-cSzM-3), fEIX B 5 4 BREHGT SzM AT AR X S H T (A5 440N anti-
vSzM-1. anti-vSzM-2. anti-vSzM-3. anti-vSzM-4) J&[Fi3E47 55 A A8 . @ it % 1
EEFHHRHER (Surface plasmon resonance technology, SPR) & Hi Bk (8] K
SRRy, AFH CMS B R i AT AR, PR WR

(D RFHE: 50 mM NaOH; 10 mM BER Y (pH=5.0); 10 mM H & #&

(pH=3.0); EDC. NHS. ZEEZiHl Ok H 2 MG ED .
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(2) ¥ SzM EAREBIRIE N 200 pg/mL, AERFATIREN, F BRI A
2 pg/mL IR .

(3) SzM A EEE CM5 O I ] target H I, 5 A REEE TN 70 RU.

(4) I Z PR NaOH. EDC. NHS. ZBEERZIER . ZBERANFRFE K
SzM H FVE U E TR N

(5) BATAES, HEHAT CMS B 58 AR,

(6) BB H G, BT ERESPTEEAT SR A A o A J7 vk FH 2 6 R 3
AE el

(7 B2 A PBS LA 2 5 AR 77 Xtk AT 5-7 MNIRFERLEER RS, BEJS
FIRHLAS PR AT S, EAERUE R E N 30 uL/min, Bf[E2H 300's, fifESHSE N
600's, FERAEIAR ARG R, Vel E¥RERN 30s. BT A [F X
PR IR ), BT AR S B o F B, (BB SR ERAR.

1.14 BRIERMN—BMLE

FIH LA EEAE CMS & 1) SZM B H, AT DO = REHHE E X BT A 4 PREE
XA AR X FATL NPT S R A A2 T AH R AT 4558

(1) LA SIM BURERNL: K CMS S HTEN T200 {3 5, AR R RE
N 10 uL/min, BEEEEFE anti-cSzM-1 HTk, N 200 pg/mL; HTHAS K5
R B SzM RS, RIS SE S ESART R, FEEDURERERE N,
anti-cSzM-1 HUAFT X IPURE RO BA WML S, SRR B NG S ERBR
N, BT T AR E .

(2) RALIGAE: ES WSS ERERT, @ dwmEAm st (bt His 7555
FPL. anti-cSzM-2. anti-cSzM-3. JEXRXTHEPiR), H45E RN anti-cSzM-1 AN —E
W, AR RS EES, A8 WS SEZBMA KR HILAT RIS i
WEE G RN —BUHT I . BT RRCE P EREIALES 2 B B3 AT e e 7,
SRS EMH TR ST BE TR, T FR e e a R AL, WIRHT B
PRSI 2 EANER A PR, WKIBSR 2RSS E6E S, NERiIRE, 1
X &5 A5 5 AT LU, e B S IRT 60s N I35 SE AR A A PE R, A
NEREGRMEGH T WM S RPUEAN 2, WEAN EREIET S EE 52 AW
W, RN A SRR A, T B, WA BRAE EAEWIHE 2 DRSS E
5, BEERSEAESBUAKR. X SzM & [ AT AR X 5 15 F AR R 7 v 24T 56
i
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245R

2.1 FRIXFHANWIRISEN S2M AJEXEH

RN IE P FOR Rl AR Rl A 4 vSzM B A T e alith, R8T Al
mH PR, RS A R S S R g 4T SDS-PAGE farilll, 45 3R anf&] 3-1
Fic. A BURVIIRATE NRIE A His #2510 vSzM R A FEM, 4ifbE R A%
W T RN 35-40 kD; B BEALUANE R NRIEE IR A GST bR
vSzM RN, AL G B A4 FEAE S5KD A4, PN mli A B4 SzM R
H 5T 235 5 UK N—5L.

A B

i 1 T84
100 =
70
55
40

35
25

His GST

& 3-1 FEHFE S2M AT X EARFRIALE L

Fig 3-1 Expression and purification of vSzM proteins with different tags

AB: 1.marker; 2.IPTG %5 SH0: 3. IPTG %S5 4. KA, 5 dbEEA
B E: 1.marker; 2.IPTG%SHI: 3. IPTGES/G: 4. BEMEE LG, 5. HAWEEEIIE: 6. 4itEEA

A: 1. marker; 2. before IPTG induction; 3. after IPTG induction; 4. unpurified inclusion body; 5. purified protein;

B: 1. marker; 2. before IPTG induction; 3. after IPTG induction; 4. supernatant after ultrasonic crushing; 5. precipitation

after ultrasonic crushing; 6. purified protein

2.2 MR RIE vSzM EHEEBRE LB IARMN

O 3 FUNR, BRI T RRILTERA, L PNAEKT 2.1 & e MRS
BB GG B LIS R, = IR G IS R i 3-2 B, AT 3 5 /N LRI
TER B, 38 1: 409600, [ACHL 3 5/ B A JRBE AT I 482 ) 4 L i 15 43R A
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1:409600
1:2048001
1:102400+
1:51200+
1:256004
1:12800+
1:6400-
1:3200

I I I
Ist 2nd 3rd
3-2 BRGRE RN R AE AN
Fig 3-2 Serum antibody titer of mice after each immunization

2.3 Western Blot B7RrZAf L3P BENE vS2M EEHE S RF

=R rLlEfE, ddnk A ELISA LI GRiik 2] 6 th s S0 4, 537l fm 44 9 anti-
vSzM-1. anti-vSzM-2. anti-vSzM-3. anti-vSzM-4. anti-vSzM-5. anti-vSzM-6. ¥ H
Western Blot XiX 6 #RZx 24l B AT — P 85E, HulEh vSzM HH, 451
Kl 3-3 Fon, 6 MRS AN Hi555 vSzM SR B A RIF4E &

0y AT 5 b

.\,f’(b .\,f"q/ .\,fy .\,fy \’@m &
w & & & & & &£
100
70
55| - | - -
40

3-3 ¢ApE _EERY Western Blot &

Fig 3-3 Identification the antibodies of cells culture medium by Western Blot
2.4 3R158Y 6 TRA AP ST IR K BI  1gG1 2 « B

i 3-4 pras, 6 MRAASMAI MR BiE S5t 1gGl Ml « HREER B A 4SS, &
TMB &5 2U NIRRT WA E ¢, 15 HAR Ig RAR —HiA R, FRIX 6 HRHPT
YIJE T 1gG1 28, 88N « Y,
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45'\45 45‘
AG" 4%\4%\4
AR SIESIRS
& & & &

.......

3-4 BRMEMAE, TARBWEE
Fig 3-4 Identification the class, subclass and type of the monoclonal antibody
2.5 K1 T SN HIERIK B
RE A K A H AN OIR S B ) 4 PRASIRE AN (anti-vSzM-1. anti-vSzM-
2. anti-vSzM-3. anti-vSzM-4) BEATEKFUARRIHIE . I IE3% ELISA VAR BK S it
AR, PN B IS A E 9B XS IR, 4 PN (IRZK ODaso/BITEIILE ODaso) K

F 2.1 W E ke B AR NI KR » 45 54 3-5 fr7n, anti-vSzM-1. anti-vSzM-3 fif
KM 1: 1024005 anti-vSzM-2. anti-vSzM-4 JE7KZM N 1: 51200,

- anti-vSzM-1
-~ anti-vSzM-2
-+ anti-vSzM-3
- anti-vSzM-4

-~ Negative serum

Dilution ratio of ascites
3-5 Bk R Bk F

Fig 3-5 The level of antibodies in the ascites
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2.6 EAKFEIMAEE
2.6.1 Western Blot B/REEKF BT tSzM K& vSzM &k M R §F

i 3-6 iz, 4 MR 5 tS2M B H . vSzM EEHE XM, 43 HI7E 70 kD A1 55
kD A IS . T vSzM B 42 tS2M R A —3#4, FrCA e E4&EXT vSzM &
AR P AE S Sz2M A RN, 1 STEEX cSzM H AN RN, 45 B55E T .

K P P P

\1) c%;‘/ 4%,‘/ \G-’/‘/ c%’(‘/ 4%(‘/

e —

anti-vSzM-1 anti-szM-2' anti-vSzM-3 anti-vSzM-4

3-6 BE7K H B 52 BEHL AR B Western Blot 5 3E
Fig 3-6 Identification the antibodies of ascites by Western Blot
tSzM: truncated SzM (#Zf5 S AL SzM ) ; ¢SzM: conserved SzM (SzM {EEX &) ; vSzM: variant
SzM (SzM AT X EH)
tSzM: truncated SzM (signal peptide truncated SzM protein); cSzM: conserved SzM (SzM conserved region protein); vSzM:

variant SzM (SzM variable region protein)

2.6.2 BE7kHh 3 A T SEZ ATCC35246 (B3R BT L FRiE

s 4 BRERXT SzM AT AR [X 8 F IS /K #.PT (anti-vSzM-1. anti-vSzM-2. anti-vSzM-
3. anti-vSzM-4) FiBk 500 1% )5 73 5 ATCC35246 FRF1 ASZM kAT 18] 45 %0 1% 9 e b
e & 3-7 Fion, BR anti-vSzM-1 b, HAR=MREHTI S AERNKPM RE, 5 ASzM
AR . ¥ By C. D B HE X IsOR J5 vl LB B 25 O R g5 4, IXFF A
SzM & A ik 1E T AR K A 45 AR AE . R T anti-vSzM-1 KW, BT 5B AR
ATCC35246 BEARGE G IN2OG(E TiMEs, RIMEBORE K IH JE L o H i 250 5 45
M, EKIAREE M EA —EMN4G. % ETRTA, X 4 FREHIIYFE ATCC35246
R ERRESS .
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anti-vSzM-1  DAPI Merge anti-vSzM-2  DAPI Merge

ATCC ATCC
35246 35246
l()pm

anti-vSzM-3  DAPI Merge anti-vSzM-4  DAPI Merge

ATCC ATCC
35246 35246

& 3-7 ek B EHIIK S ATCC35246 £E M) IFA £ &

Fig 3-7 Identification of monoclonal antibodies in ascites by IFA

A. anti-vSzM-1 [1] IFA %7€ B. anti-vSzM-2 [fJ IFA %5E; C. anti-vSzM-3 [f] IFA %7€ D. anti-vSzM-4 [f] IFA %7€
A. Identification of anti-vSzM-1 by IFA; B. Identification of anti-vSzM-2 by IFA; C. Identification of anti-vSzM-3 by IFA;

D. Identification of anti-vSzM-4 by IFA
2.7 kAL ERES A ER B
X} 4 BRIEK HLALE Protein-G SEFZ T iR 4l4L 5 2E1T SDS-PAGE filll, H & 3-
8 (A, B) WK1, 4ifv)giifksrr FELT 55 kD 1 25 kD 25, XFFE/DR IgG
HEEFRRERR/N, HHIERES, WHERE R Rl E R, I TR,
A B

anti-vSzM-1 anti-vSzM-2 anti-vSzM-3 anti-vSzM-4
0

& 3-8 B EIIRRI4EL

Fig 3-8 Purification of monoclonal antibodies
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2.8 SIM AIZEX 5IEEX BN HFFEMAIRIE

FIH SPR LA 3 #kHT SZM PEE X B H I H 4T (anti-cSzM-1. anti-cSzM-2. anti-
cSzM-3) LS 4kt SzM A X B B4t Canti-vSzM-1. anti-vSzM-2. anti-vSzM-
3. anti-vSzM-4) WIBh J o M S EGHAT TR, BIE 4G EF H 4 (Association
rate constant, Ka). fif 55 # % ¥ 4 (Dissociation rate constant, Kq). -7 fif B & 4L

(Dissociation equilibrium constant, Kp). KaK, AAE FEMIyE, M Kalkh
PREESEA s, Ko BN s . B3R 3-2 AT, MEEHER KoKE,
3 FREFAHE B X H4T (anti-cSzM-1. anti-cSzM-2. anti-cSzM-3) Z5EAHUR iR, H1Y
LRI, REHIX 3 MRUiA S HABPTARAE L, 7EAH R 25 AF S Be 8 SE PR 5 B 2 AT 45
o XX E 4 SRk SPUR S HIRBIZKIZ anti-vSzM-3. anti-vSzM-1.
anti-vSzM-2. anti-vSzM-4; MMFEIER KeKFE, anti-vSzM-2 & B E4EA G 5P
B, M anti-vSzM-3 SR AE GRS . IWHA SRS VEVE 1P Af 25 % 41 Ko K&, 3
PRETAHE E X8 BRSPS 1 AREE X TR X BT (anti-vSzM-1) 46T 10° M, 1X
—HERAEPUR TR E R T8 T EmsE A JE s TH AR 3 BRE N AT AR X 8 H BT

(anti-vSzM-2. anti-vSzM-3. anti-vSzM-4) [ Kp{EALT 10® M, [LEFHEE X EA
R BT EAIK 10-20 i

% 3-2 BRERENE NFMEMDRIE

Table 3-2 Kinetic and affinity characterization of monoclonal antibodies

Antibody Antigen Ka(1/Ms) Ka(1/s) Kp(M)
Anti-cSzM-1 1.002x103 4.753%10* 4.745x10°
Anti-cSzM-2 9.789x10* 4.684x10* 4.785%107°
Anti-cSzM-3 1.042x103 4.342x10* 4.166x10°
Anti-vSzM-1 tSzM 4.215%10* 3.458x104 8.203x10°
Anti-vSzM-2 3.830x10* 9.092x104 2.374x10%%
Anti-vSzM-3 7.652x104 1.394x1073 1.822x10%
Anti-vSzM-4 1.638x10% 7.053%104 4.305x1078

29 1 S2M EREEXEHAFHEESEMNNE S RAMAEX BLE
ABRIAERZHME

A SPR £, H5E LA BT LA SIEA BR85S R A B 1, Z )5 BAE
HAR G, WA TGS A5 57 AT DU e B 1 B g R AL 5 #EAT A H ik
R B v A ER R BECE HRE RN S5 S AR E, AR Bk
P EREGAAT 60 s W& A 15 S E B O
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HE 3-9 (A BD ml%n, B 1 (GES NIBRSEPURRMA B, 8 A #it
anti-cSzM-1 BEATHIMSE & BRI AT iR, S8 1E 52 AE A 2.6 RU/min,
B IR A ARES: BB 2 (A0 Oh His tadedifl, e/E MM AR, »f
e A E S REI BT, B4 E Ny 87.2 RU/min; MrBL 3 (BRt) NEE 2 FRiEE X H
PU (anti-cSzM-2) HEFEIERE, WRIHAS & E 5 8RE RN 0.5 RU/min, JLFAZIAS
FEEE T, BB 4 () A 3 HRIEEX RS (anti-cSzM-3) EHEIEFE, 45
G5 THURRZEN-0.3 RU/min, 2 FRIAZISEEES: BrEes Okt Brgad
FENPLN A& # (Lawsonia intracellularis, LI) #A 7% [ (heat shock protein,
Hsp) BSR40, LR RIUEN I, BT EXRPEASKES SIMEBNE S, )
555 9% N-8.9 RU/min, HIBLKHME G55 EEL B TAGEE BRI R,
TR AE $2 fid O 2% T 2 1 1) IS i 2 A BT /b B 0 25 5 78 8 v R I A AR g ok
T AS E AR E (S S A B S S E A E. 25 Bk, 7Ef8H anti-cSzM-
1 ANSS A0 3R SzM SR AN PR RA S, EFF anti-cSzM-2. anti-cSzM-3 1X
PRSI FF AR = A RS S5 5, R 3 PREHEE X 8 B BRPTE A A [F] 2 E
SHIRAL, XAEARTL R 2.8 THPURTUAS) ) AL, 3 ik LR ea &
U SUN Y P U S i P U e S

HE 3-9 (B ED mrkn, S0 anti-vSzM-3 MAILE A SzM E A JFEFE anti-
vSzM-1. anti-vSzM-2. anti-vSzM-4, fEZEH EFERT 60 s PR IH AT LLUE %2 21 B 2 1) 45
55548 (2.2 RU/min. 4 RU/min. 3.6 RU/min) HEEEA FREEFERE G E 5 A
W n, AR ERE anti-vSzM-3 I 45 5 202 UN-0.2 RU/min CREE),  JL-Pa il A 2
SO E A, MM B 5 B PBS (Kt {5 S E& N-2.6 RU/min, FATEXS HEHT
1A anti-cSzM-1 18 5 2% N 3.8 RU/min. VA anti-vSzM-1. anti-vSzM-2. anti-vSzM-
4 ZHRBPLE anti-vSzM-3 GG RAA—E, X PUBRPUA T 2 DAEAE PR AS [F] 1 25

RN
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anti-cSzM
anti-eSaM-3 -
anti-¢SeM-2 A negitave control MeAb £
4 £ 1401
12700+ 2 3 i ! 4 —
Saturation honding stage: /—'_‘\ . 3 g 1 20'
amticSM R xr 3-anti-cSzM
126004 A \’\ g; 100 87.2 “ant o
i 80 5:negativ
]
S s, ! = 604
R [ / ] 401
10 s 23_ 26 05
@ 0.3 e
s -8.9
12 — r r . g -20 T T T T T
7800 7900 8000 8200 8400 8600 1 2 3 4 5
Time(s)
anti-vSzM T
400 £ 6-
e ! 5 J:anti-vSzM-2(200ug/ml)
= : SzN 00
6 _]J_ -
350 i ation bonding st ‘ o 5:PBS
i o 6:anti-cSzM-1(200pg/ml)
5 | mei-vSeM-3 5 7-anti-vSzM-4(200ug/ml)
- antivS-2 -
¥ 300 . M I =
- 2
. h . Y] [=]
: )
‘ b
200~ L!g
1500 2000 2500 3000
Time(s)

39 BREMAEERMUNVISEE
Fig 3-9 Preliminary identification of binding epitope of monoclonal antibody
A KB 3REDL SEMEE X PR — B CENEAES) « AE: GRPUR SRS AT 60s W& & 1E
B. L [El: 4 BEHT SzM WX AR — B K E ENEGES) LB My LRSI 60s W& A (S
A. Left picture: Epitope identity identification (real-time binding signal) of 3 anti-SzM conserved region monoclonal
antibodies; right panel: Change rate of binding signal within 60 s before the end of injection of each antibody
B. Left panel: Epitope identity identification (real-time binding signal) of 4 anti-SzM variable region monoclonal antibodies;

right panel: Change rate of binding signal within 60 s before the end of injection of each antibody
3 g

A AT T AR A BB 2% U A R Al LR BOR, H AT C A ET M EpRE Tk
PR 26 R (AR HOR 5 2 h R AT R H) S J5it, SRR 55 Al I 56 8 SzM
W E AN RS AT R AT A R A, (HIER ARG T 3 M5 SzM HE X 4E 1
Bht. FEERIATRA IR LS BB R R 2, AXES RS, ZE4AT N iy
HORT AR X B B G e TR 22, AT 3 300 e )4t 5xf T AR X BT R B/ . Dt £y
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DL, ARFAREESEH SzM PR X 8 S/ B8 BT, AN BR g2 Iy A
AEEPUARRN KRS, B SzM A AR X B H b B RA RIF IRz i, H51EE
X 25 L [FAEAE I 2 5 4 T 55 AR G005 (1) 95 a0 75 i — AP i 52

AHFFIFIER] 6 PREPUIIET 1gGl, BN « B DRI, SEAFREIEKR
Z T 1gGl M 1gG3 WARRIPUIAR =, T2 BRPUR N = ZE S 1662 Wik
PP R T RO B RBUR, B PURE AN [gGl HETUHZ N. 1gG
P RNA S B FE WPUEREE, SPEDER 70%-80%, PIEAKH -5 H T
BIENME SR BB RS Wsh, 1gGl PUikaets w3 i%E S H Fe S5
PR, XA F T 5 8k N A iR e 1) T o,

TR R OGRS, anti-vSzM-1 Hifk5 ATCC35246 W 45515 555, [F
SGRMETN, HoAh 3 MREBIREWERIHERN LGS . SR, B SzM EHAVUR
BEAT ) SPR SEAI S, &I anti-vSzM-1 42 4 ¥REEST vSzM & A S 5/ i
H—#k, EhIHAD 3 BRIEAN 7735 20-40 5. Western Blot [AIFE B/ RIXFESESTL S SzM &
HA vSzM S AR RIFRI46ENE, W S2M EH X FH 5 anti-vSzM-1 45
G RFFIRMAFE. WA SEARBEERINN Sz2M ER R ZE, ME5EHE
K1) vSzM SR R F I 5 B B DN o 75 3k — 2P SR B E s, T REHEN 2 anti-vSzM-
1 SRPUET X BT IR AL AFAE 2 (AL PN, R ALTIE ATCC35246 WARR RIS
(1) SzM EEH FE TRRmERA, P G B%R AL, MEH vSzM EEAME )G,
WA T ERANT G, BRRARA R K, FRIEEAES SRS .

RS R BUAAR 2 (RIS F0 0 T B B OGBS, AT T £ % SzM &
I E X 5 AR X BT SR A )W 3. o A A R Uik Re TR, TR
5hRRMEE, X PURREDUEIIRE T o EE, R LIRS A T
(B =1 S N T 3 e R 2 NS 7 | e 2 LR s | N =/ S S BT % T D VA e e A
070, HenBHMT ELISA. AR 4 AR %%,

ARFAMEA SPR HAX HLHI LR R AL A [F AT T %058, AN 1%
i b, X 3 FRPUAECARL, RO — 3tk S e g5 AR 3 MREFXS SzM R e
SE X BT B A AH R BAR AR R AL, T 4 BREFXT SzM & A v AR IX B 2 /b B A
AFEEEERA . T 20 2R PPUEF T I PUE R A Z SR, % HZ ELISA 75
ERATHED), BI[E—A> ELISA JLNISIIPIbREESL, A4 GRMA—, WALt
G BEEIVENTALE A ES, MAB PG G 26, Wnl sy x,
M E RAT AT —E . M SPR AN P4 A7 1 46 o T T 0 B 5 68, ad i
BV RRNBAES G, S PR, PUERRAER BT LEEMN
S S EAE 5 AR R .
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4 REING

R 6 BRI IAT SzM 3R H R AR X LR I A 2 4, DTik SRR IR T 1gGl
W, By« M. B 4 BRIEAT IR Pt R alifl, X 4 BREK R4S SzM
HERMNEREF . SPR BRKI 4 #AT SzM 8 A AT A2 X B 5 S8 & 5 R 3
PRATL SzM R FHEE X LSRN 7y, RIX 7 BRPUIR S SzM AR 1 101 i 15 1 KA
10°-10°"M 2 [8], 2RAI 8, FFRIL 3 FRAL SzM R B E 2 X I U E A AR [ B &
MIEs &R, 1T 4 PRIT SzM B [ Al 22 X A TR AR AL LA A
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EME SzM T H B %= EHURRIRIMUE R N

BE: k@B A0&a0E LAk AERN 2@ 8E SN, AMRKEFR
WARFEIN, KREMNH L 4 4% S2M AT E KX ¥ 2%k (anti-vSzM-1. anti-
vSzM-2. anti-vSzM-3. anti-vSzM-4) A= LI T AT ARG 1 #k SZM H R K ¥ %
etk (anti-cSzM-1) 89RSNFUEA A R AT IF M. BE AR E @B XL, A F4h
PR H X I B FE A X IR AT IX 5 AR SR AR A9 RSN LA 2 R BEATAR D, B R PR
LA MNF . SRBE @B KT, SUARMERKREA 200 ng/mL B, 5 #$E LlEdik
¥R AkAE ATCC35246 AR B E K. MANFAMRAHXIE P, SEZ SRALEHE
30 min B H H5AMRERIMER 1 h, 5SHELES R RA SZM & A 89 % Stk ik
AR EAMR A SEZ, MmHE CFU L 2RV (P>0.05); EREERKXEF, SH
¥ 5% AR B FASE ) RBR AR B 8 83t ATCC35246 B tkay A% (P < 0.05),
HEP 34 SIMEZETERE F AR (anti-vSzM-2. anti-vSzM-3. anti-vSzM-4) #9
AR BEFOCRH BT B4 2 HE E e AR (anti-vSzM-1. anti-cSzM-1). A L4 E
£, 5 HERIERRERINH A AR AEAERE EMW, BRELHRESHFNF
AMRAE AR

KR 4 R AEAY%E; SzM

PRI G 2 TRAT L S 75 Bl i AR URA ( B B AL B, UM AR R % 2D
BEMVIZ DGR 1o HRIRIE, EARZENRO P UAANEE R WA, T ZAME
/A I A0 B 36 R 2 5 4 R B % G AR U AR 40 1 PR A R B0 LA B iR i
PUARRIPEIBLEI R 20 9 pidh: (GO FRoAAhg 3R S A A2 DR 75 Gid P53 4h
PR 3 1R 8% B AR P AR T B A I 4 1 A W AR O A o O TR R R R R 0, 3t
AU 2 B T Ja — R R @ AR HHEAT SR 0512, dn et o 6 AP P B 1 2 T 2 3 ) P
PRI SAMERAGIE N, 5 AMAIE [ A7 FE I e 3 HLOO 20 B o) 417 23 5 50 o 1 A e
Bl an gt iR R 3K H B ra5a®E B (FHbP) Y BHUMIER Xl 4 e 75 111 18 1/ 6 &
H BB HTI AT AEAR AN SAME B R TS TR L. b, Brik B A i A H A A
BT L AR DTG B R, U 28 TR TR S T S 20 ) PR T (i 4 R e AT PR
Jil 8 TR X i = A AR

SzM HE 5 SEZ WK EE R I 12—, WG ergisE g Rt A b
WEAER], X SEZ £ NS AR R U, [AI SzM R B RIFI G
PR, BAVEAEEITREIE ). ] SEZ D7 Btk SzM i A S/ RS,
RAFHI 2 HUMLTE A W B A 50 (0T 51 [ 09 )1 b 2 2 K SEZ S U870 15
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ok, 305 D54 B MR S2M 2B (1 RIVE MR, 4F0 U SEZ ATCC35246 S2M &
R 75 LT ST TS B bk S2M 2B 11 2 0L T S B MR A 1 A A
Tk, ELETF S2M B A4 e e X ST X, o AR o X i AR R
PR ARG . R, ABFIURRSES B ATCC35246 S2M R A X 15 48
IX [ BEHEAT LA T = 5 T TG R . LB RS A S MR B R e A
BLFRIEAY, T S PO B AR AT VA«

1 R 57E
1.1 ER A ST B4

SEZ ATCC35246 tk (W H 32 5 [E Z br A i PR 0 )s ATCC35246 SzM 85 H 6l
etk ASzM CEHARSZIG EMIEE); 10 FRMEMERKR . 6-7 BEMEME ICR /N (W E
WE RS FEE) .

1.2 B S5#H

1640 ARl (M H Gibco AR LR 4E4RF1. FHEREGH (Y
H Solarbio A ] ); I LAMPAEME JWH LIBEMAEDAFD; 24 FLANE:F
M (M H Corning).
1.3 iR g & M I

(1) 43 5%HkEL THB “F4AR L) SEZ ATCC35246. ASzM HE7% T THB Wik R: 7%
Ferpr e, FHHAKBIFEI (0D60=0.6-0.8) I LA 7000 r/min 3%3# 20> 10 min, 3%
% 13 5 A PBS B EPES 3 ¥k, UL PBS [ ODgoo FEHE, TH#E B ODeoo=1.0, UL}
BRI £ 27N 5%108 CFU/mL.

(2) WINH¥HE] SEZ ATCC35246. ASzZM B, HLiARME R EE N 200 pg/mL,
FEAT IR ETR 2] Ja B PR B VRO FE B — B, K298 ODe00=0.93 -

(3) K33 2 mL K& EP &, 8% 1 mL, BIESHRTE 6 BFT
4 °CHpE, REMLES. 5 0.5 h B —&, WHUR EEBAAE 100 uL 247 ODeoo
WS R, LAl 3 ho

1.4 SN E4MEREIR G
1.4.1 #MATE ML IE

(D R RIMLIERIARG : REKR, FHHEEH 5 mL iES ST CMER
e SREEMMIKT 4 °CHFE 12 h, AT H S HI LI ORA7T-40 °CURFERF -

44



VU SzM R L e B BUAR I RSN B R AP

(2) 2%4BF L ANV PIHI £ 7 S A 2R 4E 4 5 ML LA 1000 r/min F8ES 0 10
min 5, UWCHTERELLANOyiErE FZ2, 75 B3, W 100 pL 2040/ T 4.9 mL PBS
H, N8 AR AR T RS, BD 1R B 2%45 R A AR

(3) AMAVEMIRE: K abidnFaiupiis GAME) LL1: 800 KIMBEEE A
F) 1 mL 2%40F AR, BRI AE 37 °C/K¥ 30 min, BEELA 1: 50 FfE s
IR BRIMTE, TRA1G 468K 30 min, HJa MERAEMAEDL. RIS EXIRA: 2%
UELYNI+PBS H; 2% A A R A 2% 4 F AN IEHIK RIMIE 4 2%4%
F M MR+ PHORKIEE RIS . KRS RRTE T BIKRINEE T 56 °C
/K 30 min 5 BRI AT SEHLAMACK IS o
142 AN SAMEREIR I

(1) $kEUA KA THB “FH_E ) SEZ ATCC35246 T THB WA 84 9% 3 vh % 9% 2 00t
. 7000 t/min B0 10 min 53 ERFRW, K REAEH KE PBS BHEM K =i, U
PBS ) ODeoo AFEMHE, THEE B ODeoo=1.0.

(2) A PBS X% 5 B AT 10 f5LEFRE 2 10° CFU/mL, HX 500 pL Wi T 1
mL EP B, MNP wfEdiig, MHiE/EHKER 200 pg/mL, wiERSE T
37 °CHEIRWFE 30 min, kS SEZ mrdhis .

(3) IWELEFRG, FEHBIMA 125 uL KRG, FEJ5 37 °C/KIG 1h, B4
15 min 47 _EFEUEIVE S

(4) FRAMRTERIZRG, iwieiRS], SEREME 100 uL FHNE| THB [E4 Tk
Fy N 5-6 BBEESERIE RACK ERRAT A, MRS PARE T 37 cClRARIL Rk
78, WK HBTHEE T
1.5 IR AR I
1.5.1 pRIFAR IR E R AR AT 3R BY

(D BRERZGEFRW (BT 1%EREEK. 03%FWEE. 0.5%FMWH) 200
mL, s K.

(2) HEL:=RXF ICR PNRIEEES 1 mL Wiz, LAIE S B i e I8 s
[R5 .

(3) 3 dJEIESER, Wbt/ RIFRILT 75%HK 3-5 min, 7E&F G H [
SE/NER, BYFF IR R Bk DA B BRI, BT /0N 0 SR I RS I FH v S SR AR IR s v E N 5
mL 4 °CTiA (1) PBS, Bl 5 FH RS i BR G e 42 BE /N BRI 5 mine $XBEZE RS, FHIAGY
A RE I R R, VE RN B RE s AL ] BE, JRE ST 2-3 X PBS 3
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Ve, KRG T 15 mL B0, BL 1000 r/min %3# 2.0 10 min.

(4) BOGHRE, #EEF, N 1640 4R 70, HFHERBERENRE
WCFT DAEE B VR SIANMD, K 41 i B LAAE L 500 uL FAARAINN 24 FLAR P, Bl JE K40
WRE T HMRELFRAE 5% 2 h, S50 B A EE

(5) 7R 2hJa, H 1640 4R F=M0Be S 24 FLANMAR =ik, ZBRoARMGEER 22 40
Jdo

(6) Peiksima, THRALINA 500 uL & 10%/a4- MG R 1640 4077, Bl
J& A% R ARG FRAE T RS 7 48 he

1.5.2 VR AREIX 3T

N6 A, RN PBS 41, anti-cSzM-1 ZH. anti-vSzM-1 4H. anti-vSzM-2 41 .
anti-vSzM-3 4. anti-vSzM-4 ?H, &4H 4 MEEFL.

(1) gHfuiEss: FAFR 1.5.1 SFM & A EREGEIE 24 FLARH 1640 4035 75
Velk—E, [FIESANA 400 pl B EE 1) 1640 2 M35 77 0 OO S8 FR R 4T 12.5 ul (50
ng), AR E T 37 cCCAl IS FRAEINE 1 ho

(2) YEHES: BT X EIHR ATCC35246 HIRE R0, PBS ek =i 5,
VB ODe0o=1.0. F PBS X A% f5 MM 10 %, Z 5 BERSHPHtLL 100 pL
B VRO . 12.5 uL (50 pg) B LEBR A, IRBER AT 37 °CRERIF & 30 min.

(3) B (2) R 112.5 pL A (1) ACFE S04 FL, MOI=500, i
REALH PRI LA 200 pg/mL.

(4) HEBIMANTEREG, ¥ 24 FLALL 1000 r/min [R5 550 10 min, AT {40
REfE 70 7 i 4B i, B S 24 FLIRE T AR =M PR 1.5 h i A7 Bk

(5) FWRGHR G, HKE PBS Xf 24 FLMEE: 3 i, & 5 min, WG HREE
IMAEEFEEER (5 pgmL) FEKKEZER (100 pg/mL) #1640 H575M 2 mL, ¥ 24
FLYEMbR B T AR AEN 1 h, RKCRBEFRE) SEZ.

(6) MPEHTEEE, HKE PBS Pk 3 #, & S min, FH/5RFLIMA 500
ul K B 2K EFH 10 min, {820 BRA A AT RE S HE e R M 4 BT, FE DN 500 L
KB 2xPBS LA REZH L N AR5 35

(7> H 1 mL Bt R BT, FEEHE#E 2 mL EP &9 H#ET 10 £, 100
B 1000 5 FRE, BRI RRRERFETRAAR 10 uL 0T THB AR L, 37 )CiRl k537,
R H AT B TE VA
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245R

2.1 #UEY 5 Fkfn SzM ZEB RV B TRINEESR SEZ &

W 4-1 Frs, $4TBL 200 pg/mL K EEAE T ATCC35246 J [P 1% HE ASzM
PR, REGHEET 4 cCHBIEE, S0 0.5 h XJ Bl _EIE T ODeoo WG ERG . 45
REIR, HEBLTESEERER (0ODg0=0.93), 5 PBS At (L),
ATCC35246 Pk ASzM MRISINERPUSG, 1E = /NN PN 4H TR 0 Bk R T Bk B2 IE ARk,
PLESEREEM, 1 PRIL SzM fEE X Ptk 4 PRIL SzM & A v X P A peis &
SEZ 4

- anti.-l:SzM-1 - anti_-cSzM-1
35246 - antu--szM-1 ASZM - antf-szM-*I
0.95- : anti-vSzM-3 0.95- - anti-vSzM-3
\ - PBS
g 0.901% o 0.90-
3 0.85 . - 2 0.85
O 0.80 - O 0.80
0.75 0.751
0.70 T T T T T 1 0.70 T - T T T !
0.0 0.5 1.0 1.5 2.0 2.5 3.0 0.0 0.5 1.0 1.5 2.0 25 3.0
Time(h) Time(h)

4-1 R R IR 36
Fig 4-1 Antibody agglutination bacteria test

22 LR N FAMEREEM
221 BFRME (GME) BEEMZFEM

MFAMEE PR FAMBRIPURL &5, IR BT, 5 A B o kb
WEETE, WIATHES & /e LA R I SRR Fo Bl A2 sBUE S S 1R R L0 A0 i if
HIAE MR . HIE 4-2 XN 4-1 7TAL 1 SE PR FAMpTERmR, &
W I 51 e B 1L AR KEVE MRS (2-5 ), A0 )5 L4yl fe T4

JiKo BLEZIRERM, AT HR RS HAMARAT D) Fin b
1 2 3 4 5

'bL

4-2 #MAKA MRS

S

~ -

Fig 4-2 Complement hemolysis test
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< 4-1 #MRB MRS 2 4R

Table 4-1 Grouping for complement hemolysis test

I3 A& 2%4% - 2L 240 1Y G SEARA TR IR
Group Complement 2% Sheep red blood cell Rabbit anti-sheep erythrocyte antibody
1 v v v
2 v v
3 V' Cinactivated) N V
4 v v
5 V

22241 SIM BEBARRIBAT N FHMARAE SEZ 7E1E

Jeft SEZ W 5Pifk (200 pg/mL) ¥ E 30 min A IIFME, S5 4-3 (A
B s, SRMPUEAME (F. G4, il (A-E4D) ERINtMAG SEZ $i &
TRZFLN (P>0.05). FR, fFHZETEERSR CHED, % SzM EHK
IR K RIBZ Pl 5 AaMAILFEER SEZ J5, MitiE S Amyukamtt, AR HE
Z5 (P>0.05). S5REW, EXF SzM & A PR REN FAMAR = A R 6

A ns A "'“i_"*v’“’l ‘(; B ns A: tSzM(murine)PeAb+C
120- B: anti-vSzM-1-+C 120- B: tSeM(rabbityPcAb+C
L] X C: vSzM(rabbit)PcAb+C
| 100+ D: anti-vSzM-3+( | 100 D: heat-inactivated+C
= 1 = F- C
= P C S 80 B
- G : heat-inactivated C = 60
z £ 40
3] o ]
20
0- 0-
A B CDETFG A B CDE
McAb PcAb

4-3 AN FAMEREIRE
Fig 4-3 Antibody-mediated complement bactericidal test
AP SzM B AR FHAMA R IRE: BB SzM & F I 2P0 3 A FMA R BT
A. Monoclonal antibody-mediated complement bactericidal test; B. Polyclonal antibody-mediated complement bactericidal

test

2.3 % SzM EBR B A GRS RN

WK 4-4 Frox, {E MOI=500 B &L T A8 FH B Pk AT 3 AR 1.5 h, 5 PBS 4HAH
b, 5 BREPPUA R EEFIREAGEMY (P <0.05), H=ZXHEH (anti-
vSzM-2. anti-vSzM-3. anti-vSzM-4) KB &M VEEDL T HALPIAE SR HT (anti-cSzM-
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1. anti-vSzM-1).

Number of SEZ in 100ul cell lysate
WA G
=X-X-]
T *

4-4 IR ARG
Fig 4-4 Opsonophagocytosis test

3 Wig

U BEER A T B SR R IE TR LR 1) B 2 —, BEERIEDUA —Jr
AIMSE T Fe B3 A 30N B4 PELWTRS S 11 O R R 2%, Sy — D T AT A2 kAL
A P9 DR A S P T 3 A 5 7 e 200 i %o 40 A P 37 B L0121 AR 9 o s a2 38 119
BHET 1gGl Pk, AHGERVIZRMPUARA RIFHRRHEEE, IR 3
TR SR BRG], (HAEAR TR SNEEER I T, Fiik (200 pg/mL) YEHT SEZ J&
H AR BTG E . PUARRETS 5 AL b SR, 15 FLEF X 1 41 1 2% T Pt S5 SR A % .
TR, SHBE R 2 W4 A PR L S5 4 B 3R T B A 45 A PR s it B
ARV MEISY S TR it 8 R TR1 2 11 1Y) Bt 4R 1t pU IR EAT IR I, (R B A X S e
Z R PUATT US40 1 A ). thAbh, SEZ B RS A7 7035 I i R 61, IX T R
e PR REBEE SEZ BRI, BN B rE e B S iR o 5 SO 1 22 R B A A AR R Y
(IR

NEURFETEE,  HURS 0 3 0 HT IR 45 5 o 5 1 1 A B W 4 i R ok 4
o PRI, TR AR T BT Y R e A R X T A S e AR DR R
. SZM A RERE T RAEEKM, HELFERAIMER, FTRIINSE S, FI1X
HIRATPET T SzM 1 BT AMACR B 1 DL B R s, XA A R AL
FAGUAE Fe BEE VIR . HPUR PR S & Ja4ME Clq ] 55U Fe Bl4i &,
T 2 BUB AR BOEAMA R G, TR RBUIEE A (membrane attack complex,
MAC) 2B . i, MAC W2 22 FFIME B A O ORI RIS, i 13
== RPBHPE B WBCR A, BIME VR 22 3 22 R PH M 11 8 AR R T An U 2 MAC (R RRlS P
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AUGRIG R EH, TIRREN SzM EEM I E whEdiik, BME IR SRR
Pofk (200 pg/mL) FIAMAYE R TARIKE (NF 103 CFU/mL) ) SEZ Wi, Hifkn
SAMAEXS SEZ BIREAAA R .. — H X R85 SEZ J& =% [RPHMERE, HA—
J2 R JEL ) IR SR A e, o M ) B AR g M B RARPLIE A 5. o —J7 T vl fe
K24 SEZ HAG JENLLE, T 7 A 5 R 1Ak 3K B ml 00 o1 R AR B 200

A5 JEA RIS BRI s s 4 G A PR VR B AR B AT VRN I, FRATTR BRI 5
PRELGTIS RIS B2 R A R E A, B3 3HREN X AT AR X (5T (anti-vSzM-2.
anti-vSzM-3. anti-vSzM-4) [I{EFHFVEHUR EH B T1E 2 X #.41 (anti-cSzM-1), H
R, X =R AR XA SR A T K T anti-cSzM-1, AHZE K21 10-20 1%, 7] A&
SR D) BV BB BLRAE, S ORI AW AN FEA AR O . FEAN [F]
SEZ Btk , SzM HH C IfE g X FHBWAK, Kk, X% ATCC35246 #& SzM &
T FRE E X B AR T B[R] ELA o Hodth SEZ BERRARERAE I, T 4% B £
PR B, XM R RSOR OFE A BERERRE M R A C s R AR
PIRY, N 35 X80 TR H SEZ W ARR SzM 2R AR U s B4R, AR MERIE T 11 A
PERCR, ARTHLS] 3 b EA BRI HEAENAE S SzM B A A AR X Sy, R
1T THERE SEZ 1) SzM B F R BB A — e AR <71, BRI X IX — SzM 2 (1 ] AR X H 4
WIHEA RUF e R A -

4 REINE

AREATR 4 PP SzM B E AR X B4 1 PRI SzM JEE IX BTk AT A S MR 2L
RV AW T 5 PREEXT SzM AR A K St BAT 35 i i B e, (B
A7 Dot R A B B AT T AMAS R TR Th R

50



S VU SzM ER L B LA AR AN B R

[4]

B2 3 HR

Packer D. The history of the antibody as a tool [J]. Acta Histochem, 2021,123(4):151710.

Nagy E, Nagy G, Power CA, Badarau A, Szijartd V. Anti-bacterial Monoclonal Antibodies [J]. A
dv Exp Med Biol, 2017,1053:119-153.

Horn MP, Zuercher AW, Imboden MA, Rudolf MP, Lazar H, Wu H, Hoiby N, Fas SC, Lang AB.
Preclinical in vitro and in vivo characterization of the fully human monoclonal IgM antibody
KBPA101 specific for Pseudomonas aeruginosa serotype IATS-O11 [J]. Antimicrob Agents
Chemother, 2010,54(6):2338-2344.

Vu DM, Pajon R, Reason DC, Granoff DM. A broadly cross-reactive monoclonal antibody agai-
nst an epitope on the n-terminus of meningococcal fHbp [J]. Sci Rep, 2012,2:341.

Wang Q, Chang CS, Pennini M, Pelletier M, Rajan S, Zha J, Chen Y, Cvitkovic R, Sadowska A,
Heidbrink Thompson J, Yu Lin H, Barnes A, Rickert K, Wilson S, Stover CK, Dall'Acqua WF,
Chowdhury PS, Xiao X. Target-Agnostic Identification of Functional Monoclonal Antibodies
Against Klebsiella pneumoniae Multimeric MrkA Fimbrial Subunit [J]. J Infect Dis,
2016,213(11):1800-1808.

Mitsi E, Roche AM, Reiné J, Zangari T, Owugha JT, Pennington SH, Gritzfeld JF, Wright AD,
Collins AM, van Selm S, de Jonge MI, Gordon SB, Weiser JN, Ferreira DM. Agglutination by
anti-capsular polysaccharide antibody is associated with protection against experimental human
pneumococcal carriage [J]. Mucosal Immunol, 2017,10(2):385-394.

Bergmann R, Jentsch MC, Uhlig A, Miiller U, van der Linden M, Rasmussen M, Waller A, von
Kockritz-Blickwede M, Baums CG. Prominent Binding of Human and Equine Fibrinogen to
Streptococcus equi subsp. zooepidemicus Is Mediated by Specific SzM Types and Is a Distinct
Phenotype of Zoonotic Isolates [J]. Infect Immun, 2019,88(1).

Velineni S, Timoney JF. Characterization and protective immunogenicity of the SzM protein of
Streptococcus zooepidemicus NC78 from a clonal outbreak of equine respiratory disease [J]. Clin
Vaccine Immunol, 2013,20(8):1181-1188.

Velineni S, Timoney JF. Identification of novel immunoreactive proteins of Strepfococcus
zooepidemicus with potential as vaccine components [J]. Vaccine, 2013,31(38):4129-4135.
Roche AM, Richard AL, Rahkola JT, Janoff EN, Weiser JN. Antibody blocks acquisition of bac-t
erial colonization through agglutination [J]. Mucosal Immunol, 2015,8(1):176-185.

Margni RA, Parma EA, Cerone S, Erpelding A, Perdigon G. Agglutinating and non-agglutinating

antibodies in rabbits inoculated with a particulate antigen (Salmonella typhimurium) [J].

51



L FERRTE EEO A SZM 8 17 A) AR [X R Se BT 2 L2 DR ROV

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Immunology, 1983,48(2):351-359.
Dalia AB, Weiser JN. Minimization of bacterial size allows for complement evasion and is over-
come by the agglutinating effect of antibody [J]. Cell Host Microbe, 2011,10(5):486-496.
Kauffman RC, Adekunle O, Yu H, Cho A, Nyhoff LE, Kelly M, Harris JB, Bhuiyan TR, Qadri F,
Calderwood SB, Charles RC, Ryan ET, Kong J, Wrammert J. Impact of Immunoglobulin Isotype
and Epitope on the Functional Properties of Vibrio cholerae O-Specific Polysaccharide-Specific
Monoclonal Antibodies [J]. mBio, 2021,12(2).
Courtney HS, Hasty DL. Aggregation of group A streptococci by human saliva and effect of Sali-
va on streptococcal adherence to host cells [J]. Infect. Immun, 1991,59(5):1661-1666.
Horn MP, Zuercher AW, Imboden MA, Rudolf MP, Lazar H, Wu H, Hoiby N, Fas SC, Lang AB.
Preclinical in vitro and in vivo characterization of the fully human monoclonal IgM antibody
KBPA101 specific for Pseudomonas aeruginosa serotype IATS-O11 [J]. Antimicrob. Agents
Chemother, 2010,54(6):2338-2344.
Szijarto V, Guachalla LM, Visram ZC, Hartl K, Varga C, Mirkina I, Zmajkovic J, Badarau A, Za
uner G, Pleban C, Magyarics Z, Nagy E, Nagy G. Bactericidal monoclonal antibodies specific to
the lipopolysaccharide O antigen from multidrug-resistant Escherichia coli clone ST131-O25b:
H4 elicit protection in mice [J]. Antimicrob. Agents Chemother, 2015,59(6):3109-3116.
Natali EN, Principato S, Ferlicca F, Bianchi F, Fontana LE, Faleri A, Pansegrau W, Surdo PL,
Bartolini E, Santini L, Brunelli B, Giusti F, Veggi D, Ferlenghi I, Norais N, Scarselli M. Synergic
complement-mediated bactericidal activity of monoclonal antibodies with distinct specificity [J].
Faseb j, 2020,34(8):10329-10341.
Berends ET, Dekkers JF, Nijland R, Kuipers A, Soppe JA, van Strijp JA, Rooijakkers SH. Distinct
localization of the complement C5b-9 complex on Gram-positive bacteria [J]. Cell Microbiol,
2013,15(12):1955-1968.
Bjanes E, Nizet V. More than a Pore: Nonlytic Antimicrobial Functions of Complement and
Bacterial Strategies for Evasion [J]. Microbiol Mol Biol Rev, 2021,85(1).
Hyams C, Camberlein E, Cohen JM, Bax K, Brown JS. The Streptococcus pneumoniae capsule
inhibits complement activity and neutrophil phagocytosis by multiple mechanisms [J]. Infect
Immun, 2010,78(2):704-715.
Brandt ER, Hayman WA, Currie B, Pruksakorn S, Good MF. Human antibodies to the conserved
region of the M protein: opsonization of heterologous strains of group A streptococci [J]. Vaccine,

1997,15(16):1805-1812.

52



S ILE SzM R R FEUART N UG SEZ ORI IR PF I

FRHE SZM ER B 5w EAE IR SEZ HY
RIPLRIEMN

WE: ERRAMEAREEZNHHBHIERGLE T, FEHREZOHEHKH
So, FRAEGTMARERFRMBAFERREE. AFIFNT 4% SIMZETE
X # 4 (anti-vSzM-1. anti-vSzM-2. anti-vSzM-3. anti-vSzM-4) #= 1 # SzM & & 1&
£ X ¥4 (anti-cSzM-1) 3R B H K= (2.4x10* CFU/R) SEZ S8Ry 5K
Ko RFEFREIZE EGTRRE, £ T AR RREN: (1) AG+HE7FRZ X
H AR 12h, HEFEB 24h, 2h 5 AL T EHR200 ug/ A, ZREZTH600pg/A; (2)
AKX HEHAT 12 h —AML T4 600 ug/ P (3) BHEX: XFE 4h—K
ﬁ%%iﬁﬁmpgﬂoﬁﬁ%+éﬁﬁﬁ¢sﬁ$h%%%mf£%%#ﬁ% A
4 #k# 4 (anti-vSzM-2. anti-vSzM-3. anti-vSzM-4. anti-cSzM-1) %% R 895 HF
% 100% A ZFR T N RAES *%&ﬁo%%1%$h<mmwmu)m “RAE
7 60%, H2/3G5EFNREES FHTHE SEZ, 3T 558 XAeib )74 X8
PRIP K RIFN, AFRIEIE A B AR ERE SZM T T X ¥ 4 (anti-vSzM-3)
AR EAale g R ¥4 (anti-cSzM-1) oA # 7. £EFHEXFT anti-vSzM-3 2 I £
ZURPEE, ZETRBEDRGEENZ%, LGEHFIAEMEY ALY SEZ; @
anti-cSzM-1 #J&x4 K A3, 5 PBS Atk B a— A2 E LK T/ R A&
B, Ak EkAEITEHEF (P> 0.05). EFRGHEXT anti-vSzM-3 7% ﬁ&#7i

BB AEERE 100%LEGFDREIES SEZ T A FR; M anti-cSzM-1 #.0% 48
RAEEHN 60%, H2345FNREMSE FIATHE SEZ, 4746 LRERT 40, éﬁ
L ATCC35246 AR F 77 &, SzM & AT LXK ¥4 (anti-vSzM-3) /£ = 4P £ & 42 X
T ERNE RIFHRZE, W SZM Fa e K (anti-cSzM-1) &£ & 778 X T 4%
PRERAE, RAERG G X Fe R P R — 2 RIPER, 124k 3% )
RATEREMEEMARE, ARPZREHTITERX 24 (anti-vSzM-3), L L%
REY, RFRBRAFRET THRY DERILEAF E SEZ LFH LR, ERAKTIA
XL, AHAT SIMEGEZEXEH (anti-cSzM-1) ARG +i& J7 694 X %% °T B /F
RAER AR, 2RIPIERNEIRL SZIM &G T E X 240 (anti-vSzM-3) N7 B 3 Al
T ¥ K& I7 4% N R AR 2R,

Ki#im): SEZ; #iu; IR BT

B K R ™ B B R TR, R B ER TR A TS AR ST MR T AR R
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iR, (HE B HuAE R RN g i 25 1 SO A R B 2505k BT . SEZ L 51 ) i
BRIEFAERED, RWE, WEHANGIE 10%-50%F% RImIET- 2, KR 3K
REA AP AE 2 H T PR = AR ORI SR IR IR BT SEZ AWl it o B BIARER 1)
R, FTFHIRIRTT SUS W RPUR B E JREIE K, #E 20194, A 70 AR
UL HEHE T NS fa 7R BATRPUTE EEN A TR B R s 5
S, A A TR i 25 PRGN, AR GeT AR 26 AN A B G (1T I RN T 8 T 52 B R
ERT I E A B TR T e ) B0 52 BBk B 22 1) 5631

AT A 0B 1 S 32 B T X A B A B = R R T, AR 4 B A
HEREE O MR EEEREU, KA P AR BT DG 8 2R I R PUIR TS T AN FIAR L
T . WAk, A 2 P m) 40 B 32 110 28 1 A 22 B ) SR ol i o i kU0 1, o i
FRIF) & MEDI3902, — Bt % 4 £ ff B i B 41 4E 5 5 PerV 120 PsT I XURR 7 147
A, AL ERAE F AR LA R SR R B BTE R . 2T IR B, C BERERR
HZE M & S SR AR ST, Qg st SEE 28 M & E I ST il i 4 30
GaIZ ARA/IN R S 52 BOL B B I B3 19 BRXE SEZ T4 Bk SzM AR 77 AR LAk
A LA Bh/IN BRE ST SEZ S, (i TOR[A] SEZ B #E R SzM B [ RITR AR, SE 5
BIPk SzM B PUAR R I H B ORE T A R 8 2 ARFRIE TR 70 B Ak SzM R B Pug 14k
PRI R, AR IR 7 B Pk B S 70 Bk B 58 w2 U, bk B 0 1R 1) 22 e 1k
e MR E T SzM B B HUAR BRI R F AR A0 . DRIk 75 0 HRE R 40 5 Ak
ATCC35246 SzM &5 H HIPURBEAT AR N ORI V- Ak, SzM B A 45 F AT 7y
NPEE X 5ATARIX, R E X R HTR AT 1SS0 SEZ WKW 71, T AT AR X
RGO FEREIAT SEZ BRI B A EXHE, IRUEEEXT SzM AN R X 1) S0t
/N BB ARSAE FH AT BLOA 5 B2 PR SE PR B A S R R SCRF . A DU RO, R0
TP ATCC35246 Btk SzM & A I RPLE =P 2 x0T RS RAER,  DULPPA B
PAFHHHIE N R ER

L APRS 75
L1 BT

SEZ ATCC35246 itk (M H 3¢ [ & X b i b (R8P0 D) SPF 4 6-7 Ji e
CS7BL/6J (W HITIE R A REED A7

1.2 FEFFN{UEF
FBFEE . 2 mL AR . BRI ERSE (WA SIREEDATD; aNEO
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Ml (g H Eppendorf)
1.3 iR PI LS
1.3.1 ISE&RES

PR THB P L[] ATCC35246 F V5 T THB AR 7256+, Rk ZE X805,
PA 7000 r/min $5E B0 10 min, BEEFF 2 BIE, W EAATIEH LR PBS Pk =ik /5
Hak, BREBIRE, ff ODeo=1.0 7247, MEETERZIN 5%108 CFU/mL, 10 £ HH
B4 10° CFU/mL, VAN IEE R [FII 0 BB SR T 10 f%. 100 f% . 1000 54
B, BEAFBEE 10 uL i NT THB PR #1451

1.3.2 B NRIEF

RPN (8] AN, AT TP Rt (BEERT 12 h & /DR —tEgs
T 600 pg Fh BT (BEE 4 h B R/DNR— RS T 600 ng H150). Fpi+iG
S (FEILFERT 12 he )G 24 h 72 h 3 HI4 T4 RN 200 pg B4i, =Pt
PRI BN 600 pg), =Ml 5-1 s, Byt SEZ W@ R ER Ik
HRgE T, SEZ WEIE N 2.4%10* CFU/R . fETR+ia i, PR N T 5 pRE
Pt (anti-cSzM-1. anti-vSzM-1. anti-vSzM-2. anti-vSzM-3. anti-vSzM-4) ] {& 47 %%
s M T BT R, KPR AEEAENREE, £ anti-cSzM-1. anti-vSzM-
350518 SzM E AEE X . AT AR X B HTARRAREAT DR BRI PFAT

prevention program

tail vein injection of 600 pg McAb/mouse

I () Immune time axis

-12 2448 72 h

tail vein injection of 10* CFU/mouse
treatment program
tail vein injection of 600 pg McAb/mouse

()I Immune time axis

—]214 2448 72 h

tail vein injection of 10* CFU/mouse

prevemionftreatmem program
200 pg McAb was injected into the tail vein for three times,
a total of 600pg McAb/mouse

I () T I Immune time axis
-1214 24 48 72 h

tail vein injection of 10* CFU/mouse
5-1 ZM B fEinif e R E
Fig 5-1 Three programs of monoclonal antibody immunization
AP BT CHRHRIT R

A. Prevention program; B. Treatment program; C. Prevention + treatment program
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133 KWEREFIREZESAEHRENTH

H T PBS d/NRAE 7 RMEHIN 100%5E1, Fr LA R EX s THuik Bz A R 1E
FHFIAEIE /I SR HEAT 35 I 3840 3R 0 gt &I K AR, B8N 4-5 BUh
PZk K 1 mL PBS, BHERHATFREILT. 7EALFE/N B A0 F B 40 5% 3 A AT IR E R 1f
WA I, SR 45 o f5 B SA T /N R IEH IR T 75% 0K 3-5 min, FESEEHFE
FARENE, BB BF B, Bl B BN, JRBIXUUIESRE TRE L PBS [
B R MR Pk, SRJE0 il E T e EE R A1 T, B RSP AT FRRRR
H, WRERZZINERERNESR. 2 RBAREE T HARCPE SIS0
FRIBAIRES, ST W B B8 R S AT 10 RELURR RS, B NMEEARIEAT 6 M
FERIRRRE, SRR (RIRMBD HX 10 pL % T THB PR -3 T4 1130

245R

2.1 TR+ RIEEN F A SR RIFHR

SMETET R, DN SEPRIEFIE AN 2.4%10*° CFU/H . fEXERT 12h, W& )E
24 h. 72 h B45 T HH0 200 pg/ A, BHARIZEEN 600 pg/ R . WHTHE, Fiit 7
RANRAGTERE DL (B 5-2 ZEMF)D HAE 7 K Ja 0736 7N BT 25 I 35 410 B 3 = 140
(Bl 5-2 431D, HT PBS H/NRAE 7 RUWEIHNESET:, EBlH A W PBS A
NERUE B A R TR R . B/ RAATE RS AT A, S BRERPUIY AR AL B35 1Y
TR, HApEX SzM & FEE X F P (anti-cSzM-1) LUK 3 #REFXT SzM EH
A AR X ) HLPT (anti-vSzM-2. anti-vSzM-3. anti-vSzM-4) 7EAEH&E SEZ Wi g
HEFIRYZTTIE 100% (p < 0.0.5), T 1 ARATAE X B4 (anti-vSzM-1) FIERIRICR L
55, DNRAFEZEN 60% (p<0.05); WEHALE A5 i 5 d1A7 3 /N BRUVE 2% 240 b8 % B 0 AT
", XFTPL SzM & R E X B HPL (anti-cSzM-1) K, 4/5 FI/NBRARN 22 eiE
Bk SEZ, A —R/NRMONE. FFUE. IR eI 2] SEZ; 4 PREXT AT AR X 85 1 4t
H 3 #& (anti-vSzM-2. anti-vSzM-3. anti-vSzM-4) 1] # Bli/N R 56 47 6 55 I 25 K
ity SEZ, TMHLHL anti-vSzM-1 24 3 RAEiE/ MR RA 1 A%EA&WER T SEZ, HA 2
RU/NR AR g4 mT 46 H SEZ.

DA b 25 UL B AE T+ 7 S BN, 5 FRBT SzM 85 AN [R] X 8 i ] 3R
R EH, HHAG 4 PR dl (anti-vSzM-2. anti-vSzM-3. anti-vSzM-4. anti-
cSzM-1) RN, AL 100%.
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Fig 5-2 Prevention + Treatment program: survival curve and bacterial load in each organ

T MEARANEE BRI A B AP AR ARAR — RN

Note: The graph of each shape in the organ bacterial load graph represents a mouse
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22 TERT RBEER PR SzM T|A AT XA S AR R

TN SzZM tE E A AR X 1 3 PREPT (anti-vSzM-2. anti-vSzM-3. anti-vSzM-
4) FETFT+HEIT FE T AP R ORI 100%,  #M FF g $36 18 B 75 0k 3 1 P 6 e v
(1) anti-vSzM-3 FLEFL/E R AL X ALK S anti-cSzM-1 JL[RIHEATIBST T
PR VEY . I 5-3 AT %0, A4 anti-cSzM-1 FIVAYT BCRIFARTEAR, 78 7 RN/D
R 100%46T:, BEARE PBS A /N RAFER AL HA —E K, H_FHHFREMHZE
5 (P>0.05), BT 7RKEEANRAERE, TEEATIERSAEEEITEG maht
anti-vSzM-3 /N RAFIE R ATIE 80% (P <0.05), HAFIE/IN R AR 2% 45 A A6 5]
SEZ, UiPH4HE OB epkighe.

survival curve bacterial load in each organ
o anti-cSzM-1
F100 <= treatment (n=4)
: o _| N ]ns
g 60
Tf 440
T 20 L

T 24 48 72 96 120 144 168
Hours post Inoculation

anti-vSzM-3 ji— -
<k treatment (n=5)]** 3108 anti-vSzM-3 .
[ ]

—
-
S S =

40 - g 04
20 S 102
z lﬂi
0 : v T T T T . &) 10
0 24 48 72 96 120 144 168 10 0-brmrtei i e s
Hours post Inoculation <& \@L“ §oo \‘3?‘1 & &

Survival percentage

5-3 /ATriE: MREFHER S HRERIE
Fig 5-3 Treatment program: survival curve and bacterial load in each organ
VE: ISR T B AT B AR AR — UM

Note: The graph of each shape in the organ bacterial load graph represents a mouse

2.3 EFRI BRI A A BHUA A R AR IPEER

FEWFFRT 12 h — kM T8 H/NR 600 pg #4t, 450K 5-4 iR, anti-cSzM-
1 H/ANRAESRE 7 RIGAHERNIUN 60%, {H5 PBS AAHLIKIHEFREEER (P
<0.05), HEZSYHRE R Hss BERW 2/3 730/ RS 2K IH A K ) SEZ;  anti-
vSzM-3 /R 7 RINAFIE RN 100%, H&AFE /N AR N 58 2276 Bk SEZ. DL b4
XKW, anti-cSzM-1 Y5 anti-vSzM-3 £ 51T /N R AE LRGP RSB, EAKHE /N &R
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PRGN ESRAN T BE AR, BT SzM A 22 X B4 anti-vSzM-3 PRI SRR T4t
SzM 1HE X [ #4971 anti-cSzM-1.
survival curve bacterial load in each organ

" anti-¢SzM-1
100- . = 10¥ A1
£ " ]* = HS 2
2 80 Ein
% 60 = 10° o « 1
= w0 B10s{ * - .
3 = 10¢ .
£ 20 = 100
3o = 101
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Fig 5-4 Prevention program: survival curve and bacterial load in each organ
VE: RS A R T AR ARAAR — RN R

Note: The graph of each shape in the organ bacterial load graph represents a mouse
24 Z# e BEX T AR 2Hnp ) RIRIFRICE

Zia Bk sSiIn s R, Pt SzM AP X YL (anti-vSzM-3) S51EE X H41
(anti-cSzM-1) 7E = G2 5 20T/ R R AP ORI 5-1 s #4451 anti-vSzM-
3 A REHAER T, ARG B S e i 2 rh S8 T 3R I HH B AR R OR AP RICR, BLAF
TN SEATERR TR SEZ; 1 BLBT anti-cSzM-1 U AT 76 T +iA T e ik 2 iR 4
RER I R ORGP ROR
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% 5-1 PRIk R RN P/ NREERE SEZBRIBER

G e AR 57 SEZ /N B/AF I /1N B
Immunization program Survival rate Mice with SEZ infection / Surviving mice
PBS anti-cSzM-1 anti-vSzM-3 anti-cSzM-1 anti-vSzM-3
SURRTEREg Sa
0% 100% 100% 1/5 0/5

Prevention + treatment

HITIEN 0% 0% 80% / 0/4
Treatment program

TR 0% 60% 100% 2/3 0/5

Prevention program

Table 5-1 Survival rate and SEZ clearance of mice in different immunization programs

3 1+ ig

AEIET 3 FhPUAR LR IRIT T H0 SzM & H ISP/ UL EBE I & SEZ
MR ER . &6 E—E B ARG AR, PR R IE TN %2 SzM &
HEGLA B/ RASHT SEZ B IR BE. ZRA =Mk s iR I/ BRAEIE 3 DL &
I 25 40 TR R A R, AR R BURECR BE 5 W BN R BR RN SEZ BT
&, 374 anti-cSzM-1. anti-vSzM-1, X ARGUAIHEE ERR 0T SEZ 3%
Wi K0 U AE = AR S B aUT 24 B RAFCRAP 7 Y anti-vSzM-3 7 2-3 £

FEFBTHEIT T 3/4 1% SzM Al & X Bt (anti-vSzM-2. anti-vSzM-3. anti-
vSZM-4) FIRA R B TR 5F X B Pi (anti-cSzM-1),  H. Bl g 3 A QA v 7 A
K IHZE X TR X BEHT (anti-vSzM-3) LRI R ZAR T1H € X B3t (anti-cSzM-
D, fE—ERE FRPIRZHE SzM 8 B A XA SHUE ™ A BT i 240 78 F 9
THEEX, ZX—HRM SzM 5 F 7L B AR R T ) 450 e i AT AR T RER RS . SzM K
BAER AR IR BB WA 4R E R E, L ComtliE T40MBE B, Numir g
(31, C i P PE 8 IXSE N3 AR HLA TR 4R B 2 938, N o ] A8 X e 9 B 44 L
R4 4eRE QRN SRS E R Z J S B TAMEE Sz2M EEE AR X E 5 5
Fe e bR LE &, TNERK SzM & E RS XA B, — e R2 R BT Lo/ 5 ¢
TP I 25 G T RE BEATLAA 0% R HIE R, 1 EN AT SzM 2 1 E X H4L

(anti-cSzM-1) /NI ORI RCRAME
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BARKUL, FRAFIVERRT SzM B H T AR X BT anti-vSzM-3 HA I R RS 30U,
SR PRGN, NRAATERATIEE] 80%-100%, HAFE /NS5 8RR T
SEZ. RIEMRPUBRIENTFUE T /MR 77 Bk ATCC35246 L) mpi s yr HRA
W R 7

4 RE NG

AFETTLL CSTBL/6 /NS AZNWIRTY, 0T T 4% SzM 8 1 AT 48 X B E & X B4t
XT/INER 32 Bl ATCC35246 BULHIE LR KR RO, &AW 1 SzM & A1 E X H41
FE TR +IE 97 1B MR AL T B — € I RIPROR, N RAETEZE 53508 100%A0
60%; T SzM & A ] B X BHAETPIHaIT B BT B AR I~ 5 B A =Rk
FIRITER, 7N BRATIE R ALE 80%-100%, HAFIE /N A 2845 56 4= B T SEZ.
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