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SEERHRIF (Coccidiosis) R EEBIRE (Eimeria) FFHETHHEN SR —F
B AEFRGWVKIERR. SRR ELHRELEHE. K FERMATEE 3 M,
o FATE R IR MR FE(E HE N, SNSRIt T R AE T, BRER B
R TINE, XA TOREEERY:, Bk, FHASONE AT PR IR A e 4.
FERRBRI TS, ATHREAHNETAEDZNEENITKRES. £T LRFEN
K, EHFERASBTERLEERR (E maxima) BFIRRGURH T XG3k dis
WA REE . S, RIHE R UREBR REC T IR 8 U MR RT RS TR
T, A RSUESEREBRER S 5 IR

FEUEFIRY (E necatrix) & 7 IEFRAPERIERRMIRRZ —, 7 5]ES
RNk B, SEE RIS AT . SF WRERRRE TAIUR EnGAM22 £
DREEEEMRTAE D, ALREARPFAS O ZEARERET T RE5FERRE,
HARAKMAEHELREGRTERKTHLETE, NEEUREREBRET €
M (RY /. R TEPIE EnGAM22 B EHAITRL T HE L EH R R4
ERBAFREBERPIRMEATH. N, AR TEHFURERIE TR
EnGAM22 B 57 BEFU I i1 4 R AR SR I ROBIE 0o B 7045 AT RS Bk 2 A AT B %
o F R RS WK T RS E A, 9RO B LI BT Se SR L T A

1. FEYEERAMTFEHE EnGAM22 BRENGH & 5EEREE
(A

F NI-NTA SERZNT A R4 EHR T3 5UF rEnGAM22, %% BALB/c /MR, 3
IR G0 S B BRI 40 i 5 e A0 T ARt AT RE &, TSGR SL I ELISA J7iE iRt 2R3
R, FABRMBREN PR AT 4 RILTARE, 3R 2 BREERRE R 5
PR B 22 3 ALk 2F3 A 3D3, FEXT G RARR R HET £ %8 LUK N A S
IFRAEAN RN &R ER, BifEdIE 2F3 1 3D3 WAL 5374 1gG2a. IgG2b,
alidl 5 KM 23 H)A 11 256000, 1 : 64000, FERERMIRMELTR (EnGAM22 Al
BEUEHRHRARETERED, FRRIRMEREARAL FHED. RERLEN
BIRETERETUA 2F3 0 3D3 fefe IR KBC F R I A BE (A AT SR BE, R U] EnGAM22
PR S5 B DL DR BEBE RO T Al
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2. BTiRESIAR 2F3 0 3D3 M RR AP e

#54 Engam22 R MEERRFH T MBUR RIS R, 4 Engam22 ZRH 537
WEESK 4 MK B Engam22-1 (20-73aa). Engam22-2 (64-112aa). Engam22-3 (112-
151aa). Engam22-4(142-186aa), o HIMBEEREZ K, HILEE ER BL21(DE3),
IPTG %5 %Ki&. SDS-PAGE HjkLL & Western blot $ELERE/R, BEHAFWIERIEHE
EHEENREEA A 2 AU EEE E A 5 A HE1T Western blot 47741 ELISA 5,
B 2 B4 2F3 1 3D3 ¥R A MR AL E aa142-186.

3. BIIRESIA 2F3 F 3D3 MEEE R B S R R

DAE IS ARG s, LUREIE Y PG E., Mg ER, RERDE. PEA
FALZES RN, PN BT 2F3 M1 3D3 MHEELEFRAKEI NS, HE54%
$L EnGAM22 2R HIRE. #4T 2 AR, F—KiARK 9 4. 2F3 RHETE

(150 pg)- KFAEA (75 ugd, 3D3 BHAANE (150 pg) RAEA (75 pg), RE
1 IgG BFE (150 pg). KFIEL (75 ng), IEHR IgG X HRA, KGR (B
PEXTRRAE ) Ak R TR (FAMEXTRRY); F R 7 1M 2F3 BHi4H (150
pg), REPIgGH (150pg), 2F3 B EREHEEREH (150ug+150ng), 1EH
B IgG 4. EH4% 1gG XMRAH, RABBHRA (FHHEXRE) FRAERIURA (A
MESTERRAD . BUREH 3 d FABAENER ELEEENBFEREH, BR—K, &
B S5d. WHREE 75d ERIAE. F—RRARER: BIEEHN 100%; B 3D3 #i1
BRELS, SREARTCHEERTREZELHAE (P<0.05); EAKTE
WE 1 (3D3 BRMAELR) RESTREZBHA (P<0.05), FIEE 2 (3D3
BRE. KAEHRN) BESTREKBRA (P<0.05); ZHETEHRI IR D
REE (58.04%), HIKA 2F3 BRIEY (53.47%); 2F3 SHIEHMIPEMR FLEE
1K (42.50%), FEZEB AN 92.50%. B KRB R: FRBHRERITA 100%:;
FHEANRTIEOBEERTEE R 1g6. IEH & 1gG AR GBHHA (P<0.05);
GRARTIHE | T E 2 EERTRABIHRA (P<0.05); B&%RHRGH
BRORER (59.28%); BEEFEAMNERTILERIK (47.00%), RELIRA
M 94.50%, 451: P EnGAM22 B SR — & B SR R /1.

REH: SEYUSRERK, RTFHRE: BuEHA 6l& RERPA
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Preparation of Monoclonal Antibodies Against Eimeria necatrix
Gametocyte Antigen EnGAM22 and Its Protection

ABSTRACT

Chicken coccidiosis is a protozoal disease caused by Eimeria species that parasitize the
chicken intestine. Coccidian parasite has a complex life cycles including stages of schizogony,
gametogony and sporogony. Oocysts from gametogony are shed with faeces. In the external
environment, the oocysts sporulate to form the infective sporulated oocysts. Once sporulating
oocysts are ingested by birds, the chickens are infected with coccidia. Therefore, impeding the
progress of the oocyst formation can block the transmission of pathogens. The oocyst wall
proteins are derived from the wall-forming bodies (WFB) in macrogamete. Based on these
discoveries, a subunit vaccine against chicken coccidiosis was developed from the gametocyte
antigen of E. maxima. In addition, the monoclonal antibody (McAb) against the gametocyt
antigen of E. maxima could block the fertilization process of the gametocyte, confirming that
the wall-forming bodies was involved in the formation of oocyst wall.

Of seven chicken coccidia, E. necatrix is the most pathogenic of the chicken coccidia,
causing small intestinal coccidiosis. E. necatrix gametocyt protien 22 (EnGAM22) is a
precursor protein of oocyst wall. In a previous study, our lab has cloned and expressed
Engam?22 gene of E. necatrix in prokaryotic cells, the immune protection against E. necatrix
afforded by EnGAM22 could produce high level of serum antibody and had certain protective
effect. However, the immune protective efficacy of McAb against E. necatrix gametocyte
antigen EnGAM22 still remain unclear. In the present study, McAbs against E. necatrix
gametocyte antigen EnGAM22 were prepared, and its immunological protection were studied.
Our results may lay the foundation for molecular design of novel vaccines against avain
coccidiosis and development of diagnostic reagents, and the McAbs could be employed for

studying the mechanism of oocyst wall formation.

1. Preparation and identification of monoclonal antibody against the

gametocyte antigen EnGAMZ22 and its application for localization

BALB/c mice were immunized with recombinant gametocyte antigen rEnGAM?22 purified
v



ABSTRACT

by Ni-NTA affinity chromatography. After three immunization, the spleen cells of the
immunized mice were fused with myeloma cells SP2/0. Hybridoma culture supernatant were
examined by the ELISA assay. After four serial subclones, two hybridomas stably secreting
specific antibody were obtained, namely 2F3 and 3D3, respectively. The results of
identification showed that the isotypes of 2F3 and 3D3 were 1gG2a and IgG2b, respectively.
The titer of purified ascites were 1:256000 and 1:64000, respectively. The McAb 2F3 and
3D3 could recognize recombinant antigen rEnGAM?22 and the native gametocyte protein of £.
necatrix, but not reacted with the gametocyte proteins of other chicken coccidia. The indirect
immunofluorescence assay with McAb 2F3 and 3D3 showed that EnGAM?22 were located in
the WFB of macrogametocyte and oocyst wall of E. necatrix, which indicated that EnGAM22

protein was involved in the formation of oocyst wall.

2. Preliminary identification of epitopes of monoclonal antibodies 2F3 and
3D3

According to the amino acid sequence analysis and predicted epitopes obf EnGAM22,
Engam22 gene was divided into four overlapping sequences, Engam22-1 (20-73aa),
Engam?22-2 (64-112aa), Engam22-3 (112-151aa) and Engam22-4 (142-186aa), respectively.
The truncated sequences were used to construct prokaryotic expression vectors, respectively.
The expression vectors then were transformed into E. coli BL21 cells and IPTG induced
expression. SDS-PAGE and Western blot analysis showed that the truncated fusmn protein
could be expressed correctly. Western blot analysis and ELISA assay with McAb 2F3 and 3D3
showed that that the two McAbs only recongnize a B-cell liner epitope at amino acids 142-

186.

3. Passive immune protection of monoclonal antibodies 2F3 and 3D3 against

E. necatrix in chickens

In order to explore the immune protective efficacy of McAb 2F3 and 3D3, two protective
efficacy trails were carried out in yellow-feather broilers. Meanwhile, the protective efficacy
was compared with rabbit anti-rEnGAM?22 serum. The immune protective efficacy was
assessed by lesion score, weight gain, relative weight gain rate, oocyst reduction rate, oocyst

sporulation rate, respectively. In the first test, nine groups were set up, including McAb 2F3

\Y
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high and low dose groups (2F3-H and 2F3-L), McAb 3D3 high and low dose groups (3D3-H
and 3D3-L), anti-rEnGAM?22 serum high and low dose groups (PcAb-H and PcAb-L), mouse
IgG control group (M-IgG-C), the unimmunized and challenge group (UC) and the
unimmunized and unchallenge group (UU). In the second test, seven groups were set up,
including the group of co-immunized with McAb 2F3 and rabbit anti-rEnGAM22 serum (2F3-
PcAb), rabbit IgG control group (R-IgG-C), Group 2F3, PcAb, M-IgG-C, UC and UU. The
results showed as follows: (1) Results of the first test: the survival rate of all the immunized
group was 100%. The lesion scores of all immunized groups (except 3D3-L group) were
significantly lower than that of UC group (P<0.05). The first average weight gain in the
immunized group (except 3D3-L group) were significantly higher than that of UC group
(P<0.05), and the second average weight gain (except 3D3-H and 3D3-L groups) were
significantly higher than that of UC group (P<0.05). The oocyst reduction rate was the highest
(58.04%) in the PcAb-H group, followed by the 2F3-H group (53.47%). The oocyst
sporulation rate of 2F3-H group was 42.50%, which was the lowest among immunized groups,
and was 92.50% in the UC group. (2) Results of the second test: the survival rate of all the
immunized group was 100%. The lesion scores of all immunized groups were significantly
lower than that of M-IgG-C, R-IgG-C and UC groups (£<0.05). The first and second average
weight gains among the immunized groups were significantly higher than that of UC group
(P<0.05). The oocyst reduction rate of 2F3-PcAb group was 59.28%, which was the highest
among immunized groups. The oocyst sporulation rate of 2F3-PcAb group was 47.00%, which
was the lowest among three immunized groups, and 94.50% in UC group. Conclusion: Anti-
EnGAM?22 monoclonal antibody has certain immune protection against E. necatrix.

Key words: Eimeria necatrix; gametocyte antigen; monoclonal antibody; preparation;

immunological protection
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E. necatrix Eimeria necatrix BENEHERA
E. tenella Eimeria tenella R EHEKR
E. acervuline Eimeria acervuline R EHERR
E. maxima Eimeria maxima BRI EHERA
kDa Kilodalton TIE /R

ELISA Enzyme-Linked immunosorbent assay 1 B 4 9% PR B ) 22
BSA Bovine Serum Albumin FMEEEA

IFA Indirect fluencescreen assay ()8 o iR
McAb Monoclonal Antibody BT REHLA
DMEM Dulbecco’s Modified Eagle’s Medium o R & Eagle ¥%5%
FBS Fetal Bovine Serum FR 4 L&

FITC Fluorescein Isothiocyanate RHRERKLE
HRP Horseradish Peroxidase BRLE s
HAT Hypoxathineand-Aminopterin-Thymidine HAT 3555 %

HT Hypoxathineand-Thymidine HT 7%

pH Potential Of Hydrogen BE B

SDS Sodium Dodecyl Sulfate T ke AR
PBS Phosphate Buffered Saline ﬁ?&@iﬁ/‘f’ﬂﬁ

PBST Tween Phosphate Buffered Saline W BR £hnt 1B 22 ik
PEG Polyethylene Glycol B

h Hour /Y

min Minute 5t

Hg Microgram e

mL Milliliter =7

pL Microliter Wt

pm Rotation Per Minute 5

oD Optical Density rFEEE

VII



TERGEA: AR THREASHFERRARETUSTTLER

XRREGR: RERTAERD SHFERRE BTN R

IR ERK (Coccidiosis) MY EEE (Eimeriaspp.) H—FMElZ MERRF A TG
FiE w5l — A AR dRL Y, IGRRIOVEE .. FhLMEtimiRE, mENS
KAFT D, RERKEWHFERMY. EATER, SREFEHTBGGERHK
(2R AT 30 12350, LS FTE BER BT 30%. KHILLK, MBERAURIIIE EE
WY, BRPAZAIIRTWAHMAGMRERESZRE, FIbERmKpie s
FEER T RET . BT, R LR ARSI EREE S AREREENHERE, B
7 T B R P ER U OR TR E R R NE, HE RN AR TR
Bh, BREESHRME. BESHRS, M EEEKRFRAEY 2 A B RER
¥, SEENBANHAR TSI R 25, Fitiay)FHEFHR—FEmE B
FERBTIEEEK Bk o

R AhsamEFESR, HEREEMAEAME. EFEBENMT4EE 3 1M, &
FAFEF R IR TEMNTE E2EH . SRR AR RSP HITHEFAEE, A RS
HHETNE, BEEARTHINEGRLE. Hik, SRR KR IR S
. EERBKREFHEY, NMTREFEHNEFEEORINEENTIEESD. BT ERR
B, EAFERS>ETERYEERSA (E maxima) BFAKTUEGH] 7 ISER S5 T
BAEE, FRIPIEBER RN F AR RFT DB TR g R
[ 3 BE 116 2R A BT 7B BY T AR A UR B BE (0T BRI BEL T IR B0 1% 38, A CRUER L gp
TR, B FHREANHAAIOR., 2RERAERE RSB RICR SN HE%ET
[H £ 4T SCER 4R

1 BREFRESETAER

1.1 YEERAFp

SERhfE4r2k B TIRE £ (Apicomplexa). FH 4 (Sporozoea). HEXHH

(Eucoccidiida). XX EHF} (Eimeriidae). X EHJE, tH LA NRXEREE 7 5/, 4

RIRFMYEEERK (E tenella). HELFEHKY (E necatrix). RV EKERA (E

acervulina) BRIV EHIRM A7 R EFHIRA E. brunerti) . I LR B IR H(E. mitis)
1
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MBI EHTERHE (E praecox) B, 1E 7 FXGERA G, RPUEHRBEFEEVER
HRAEERERR, 285 EREERRIFRNGERER, fiREEERRBURE
IR, ERVRBERAMENYEHERAAPENEUGE, MEEEERAMERY
FKERBEBUAMESS, (BIXLERAE ] 5 X LIGRER ERE, Tk, BEEFRPGHE
PR EE. WIRTER AMTIRZH BN E E, HRENGEFERNET, BEEAFRAE
BRI, BXAMERCRREFREER, ¥2ASELRERANER, TE£5
BUH RS I KL FE T,

1.2 REAEFE LSRR

BRRAVE RS EAE REAE. f7AR MEER (4|, BAF
BRRRENNMTALNBIIE R BENG . BREFIEMEFIRRRERA, BRI FHETFY
DMRAZI BT 2~3 IRRFEATEBTERE K. DMEFE, SRIERK. N
THEEGRWERET, §TKENNE. Fit, IPFRBKRER R EERNE.
ERAGPEAI IR+ IR AE, WA S ER ARG, ETEHRE KB REE
HEHRETHEAER Y, ETEEAAERAMIEFRERTRERREHEHE
HISREEEE, [RLTTREC TR A ThAE IR G B T AE AT Bk R UR EEE T BRI 7 T WL,
188 B 2ok ok 4 9% L B3 v 1) S P SR

1.3 BRESVIMEBEHI S 5L A R

BRI BERE S AR —FB], AW S SREEBESNE (WFB 1) AR EEEEPy
£ (WFB2), {HOIREEEMINIMNREER BRI, WINEHEERERE
FREEIRMIGE R . BRI EHERHWEFB 1£470.5~1.7 ym, WFB 2EE L WFB 18/,
0.5~1.4 ym. SHEH (Toxoplasma gondii) WFB 1JE & HtWFB 28/ H &M E %, WFB
1 P35 45035 um, WFB LIHEIZEWFB 228, WFB 1 H1IGI8 A B W =26 /b
TERLHT, TIWEB 2R TR N B R RE R, X 5 ETBER AL 5 HIngEE:
MARFHEZETHINEESGSEHR, BEEFSMNBERNTESEHEERB AR T
PRRIRRSN T ), R AR, BROUVRE T EREARMRAR, BAILE
VIHI S BE15%2N19%2 6], RFESEARIMNEEY), BiE OB EEETRR
BEREIA, XERKEE LZBETHRECKESKDINER S HONEEIRE], LR
BEEME AR, XA INREE O MR R U SR A,
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N EBMEWAT b, FRERBRFE R IR EALA—. EASH
S EIT N A BT A R E R KT O B A RS M AT RIS AL, XA ER D
THEEMBRIREEETH—PxEE. BIIMEMILFETIRE (E tenella) BHIRE T
R K, AN R BRI, TIERERKE FHRE RHHHEEK, EXETH
MERS G T WEB2 f1 WFB 1, FHRATE KRB FIARMMTF, WFB1 AHTEH
RSy, WFB2 RSB TENE, B TE B8 IR 0 3% e 0 g 07 44 12 7 7 »
KEFHRESMETHRZBREREG T, RN ERIEHELRRE, REEK
SIERRR, TRETEKIE TR T WEB 1 #EB 2 KA FAIRIANE, ot
SHE-EERINERENINE, M THEENEMTR WFB 2, ERIIEEAEER2L2]
IREE PR TE ST B T RRE T R

BREFHEAER U EERAIKFANBERIEA S THHE, HRE T EERER
TREEEEE O A\ W EERR R EE AU A7 F KB T 45 7 14 B 0 B IS EmGAMS6
FMEMGAMS2EHM TR E SMABKN /M T2k, BETEADEEEML, Bl—1
BB RO R, KU OIEE, R SR ZERE (4 T AL T el fe
N {R B DL T 3 R P40 K 1 TR L 9 B 7 Rl

14 FRENETHER

REERF M T ARIUE RINERNATRED, X AR RAE BT T
PEELL AR 4 FALEI UL R F IR B SRS, HE TR R R R B
BEFERE. BalEFREOMNMATERATLRERYLE, fIMERYEXE
B, BEURHRH, REXEHROMMAVERERRE.

Belli & MER W EH KD EmGAMS6 1 EmGAMS2 A2 U FERE T it F2 1Y
FPMKRBEE. XA EATEGER 74N, BBREREEXSERALIERS, £
TR RERES, Hk@nTREMMBEOEHESKERINER, ARERHE
IS E BRI R ESBNNEFRNEEGE R, KU INEEELY
TR 7E ~BRE BRI DOPA & 1 HISCEE .

Mouafo I8 F Wallachl?®If 7758 & T HURMI K B BR S fC 715 McAbs E1D8
F E2ES, (8] G %6 iz i 8 45 R 78 McAb E2ES #E#5iR3%] WFB 2, McAb
E1DS8 %R 5] WFB 1. McAb E2ES 75 KEL-T- #2471 Westernblot 5] —4~ 51 kDa
MHE, ERBERRY, NEAEERE, McAb E2ES 5 23, 25 130 kDa I =F % ik

3
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RAERM. EHKEIETRE AN EREP AR RZEEAMLS . 720058 N BE X
J&, McAb E2E5 5 23, 25 130 kDa M =Fh Z AT KAERN, #6085 R I FERE T FE
RAETEAKE. EIRAETNE AT 55T McAb E2ES RILHRERE R IR
ML H R R TSR EtGAMS6, 85 EtGAMS6 £ EmGAMS6 & i B A RIJE &
. k4t E2ES S T —FETHI RN 22 kDa B A BN £ BBk BB T HiH
EtGAM22, R—1EHIIEEEE A kY, ZEARGEEDSE NHGE, A58
HERNHRRNEN, KU ZEEEREEY KPR EE, Northern EIZER,
Etgam22 mRNA L EEE FAMrBRERE, HE 22kDA EHET I TR/ 2 KA K T
55 SN FEBE T AL M AT 2 .

XUFH PR SR B BR R Etgam2 2 B R F B B RIE T B E Y X HIR AR F1&
HHEnGAM22, ZFE %8R BT 55 R 5 H Bk HEtgam 225 R 4n g 8 2
B P 5 FUEYE94.7%, AEMAEERN EEX M TET- 176 AR . FARKERE
o BAFETER AR L, ERELFENBNEANTFE. CEFER SR SR
WEAFESETRFEA, MERTENEKKRE, BHRRRENET 8660, &
AR R F R ; £ BB VI, WEAFGHEME, RIAE TV EL
B, S5IREEERTER.

2 PulR B RS AT 9L N A Rt

2.1 iR HETERESERT IR

BREGA R HAF TR SRS SE LM RER PG K=ER, mE5EHE
G KERPOIER B I T b 4 B su B i, (HR % MMM RN R B 1975
FREUEETIHEARGSLR, TREFURS& . SR, BEdRE U FE T ETE
HRRATEENER. BRRBEAAEARERNSSHR BEYERRNEREM, Kk
TS RETEETRR S, BRI EEEREE T SMREARK, Bt
AR B STRESUA AT N A TR BUR 2 M SR SRHTR IR S BT AR e e R B
}*_—ﬁ [32] .

il B DA R -~ P RAEE., AR TENPURET Rl 3T 5%
FRGEFEEARREAREANE. RAEEHE TROPUERMEM U REREL.
BERUFTRENEL S, BEENSIFAENEE, HIMEARP. Bonnin &5,

4
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Mouafo FPINH RARBEAENEER. KETRERERZGETHNEAREREAUAS

PR B BE R T K B & S i, (R XIIBe], SPEMCT, sFEBe, REPED

R ABHEREREEHEARREARBRRATURS & BITEPE, Naghi™x

Fte g ikHl &5t SAG1 AR TR, & SAG1 EHME MRS KLH BEBaK

BALB/c MREIZFHEN. AERBERMERAZMNTER & T RBNERET SR
( Cryptosporidium parvum) SPEERE R TERELIAE.

FETRIEJTiE B ELISA HiEM IFA J5iEHHT 30 MM e, EARRIIF
Bonnin Z5WIELISA J7iZ3 /TP M 44 S 4H MY 7Tt . Mouafo IR EHERE
BRIk A G S, F TFA 7510 i B 14 2% 22 988 40 AT 15 2 B SE R U4 . TFA T 7
HERMRTE, BHEED, MK, ELISA HFEANE NI KRERIL. BREZR
KR EAPUE S EE His B EARE GST HREEAM, AHHEEEANTH. #
B — PR M e A S A BT e e B B AT EH B A AR EE A GST ERFENEEITR
AT ELISA HIE R R [0 7 « ZEGRTLE HH AR RE 7B AR A 2 3TTB A IPR 5, & Western
blot FFiEit—H % E B TEIIEHFFRE. IMEEARDEH RS FEH B0 A R 5
MEPLIRE I A SR, Akagl SFUABEFTH -—Fh {3 Il B A A AR A0 1 b AR
M2 s, AT ML R BRI A S HUA UL R B % T BB ER
T it FE . Puligedda ZEISIHF 5T A I S AR A 75 VE 5 Akagi IR R
Hfohe XEEF A EANR W ETUARIEBRARRME T FERNEARETE, Wk T RZEH
MR RIRZ DBk, BB & AN =R T TR T

2.2 BRI R S0 LA

2.2.1 B REGUATE I SRR I ST TH B R A

PCR HiEEE SURISWIE ARk, @i iR IZE(E DNA FI#& DNA #1T PCR
77 9 %t BRALL R e I R B e PR BE AT AR . Tk B OB ENZEE RN 40 DNA, XA
PCR M EFERE G T RN+ 8 F R (Giardia duodenalis) WIERGAENL . Rl
NS T SRR sER R EE PCR M7 VE, ST 60 15815 iz HUBR B HY G PR A
FEEAT T AR, B PEID I ST PCR-RFLP ikt lER B H IFf, sMmZiiEm R E
B RE, F585 PCR LS, WPMHMANE. € PCR RMERRBEARS,
TZENBASRMESIY, BREAGHER TR T XERE, BREFAEAREER
SRS R ESURTE, 5 ELISA. IFA. BRUELRBEAMLEATATSEHR, B
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B 27 RS

fa-FH. ERESR (Plasmodium). Fif-F 8 (Neospora caninum) 254 i) LML LA
Je HARRE I

Cesbron ™Il Aravjo EPVHR SHRBTEFAARE S TN S R EK
ELISA J5i%, Araujo #|#& ] 6 M B TmEHASRE 4 TN H 5 B RBER. DR
BIRBA S BER SRR ANEF W SHROTUR, KBRS RS MR Y
5 BN BT R IMIE S ABA M . Kaushal ZPUE ST X HT4k 320 ELISA i, " HT
RMFHRFR MR ATERFER. SREFERMHEMR 120 BERMRAS, %
P 0> ELISA ¥R HAERR 118 43(98%), WAL RARBENTIE S PLDH EYHF Stk
AR EEHMEGFHERGt T — M S, FROMIRI ELISA, NEABEEIHRBHRA
VR A 2 TR I PUE 2R 4L T P RE .

WAL ECF S s LR AL T AR T R BRI, BIX RS0 ELISA
FiE VAR BB e ik, Pty ELISA ik B GBS, A5 EHRH
SR K (Giardia duodenalis) BEKLEZ XN . [FRF B EERE S
BRBTIGERNEE VIR R FEERER, ERER, R IR H RS
RIBAMERE R, (EXHIRRIGHIER 2 HRWAMRYE, XSREESINARTEIIAE
LA IFA fa 7745 REAU, S RFRAERN IR S EBARMFE SR, [FA 05 %E
Bk HFH PR A ) % BP0 NcP40 BHTEES 7 [A]#E ELISA. X ffifk3.0r ELISA. Dot-
ELISA AR SR KW ITER N FHUNGRF R, AR TS S RES R
(Theileria sergenti) KFLFAMEMIEH A KAERZ R, HWHEK I ELISA IR
W& AT RS s R —5.

2.2.2 BB e RS HE 7 R

B BERANENE SR UERM OIS, BFENAEEBSRERAER
g SHgkde. EBESEAREETEEWRIEEME R, FEERIFZ
FE LB AR X R R L E AR A HUR T IRE) . oL e RER
%, WE—PHAERKE UKBURNE,

EWN2E R AREN RS CEER AR T E TS 5 B HE.
| ENUSTR B ) % U4 EtMIC B SE BE B ARk it — BB R EtMICT 1 EtMIC2 & /£ SR
VRERABANAEERENBRREAMZIATN, SRREARERET. HEK. i
FHERE, HAWERRNEXPL, EMIC] F1 EtMIC2 25 7T R 7. HRk, IF
BRI FIRZEEEIAN &H AR, BT ARKBASHET western blot, 733!
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NEkSEA: AR THREASHEERRATEIUAR THE

5 PEIRA T 100 kDa 1 50 kDa £ A R H &7, R/ANGHEIEMHETRT.

VLG Z R B E H Bk AR ERS (EtLDH) R REHUA 2F7, ZHRPIE
NEESHTHRETFHAER, SRRPF-REETFHEAARNER. B8R
B FUORREAE e M IR A SR e Bk h 8 ARG T RN 35kDa FIRARE A, %
U6 45 B ONIR AV R E(LDH MIThRE MBS 2 T Atk BN 5 e A A LTI BOR Tt
MEMAAZEE, DURMERSE cDNA CESREEER R CES B EE iR S5 E
T EA

Gondim Z8H| & (M1 5 ¥ RAA AR FI I T EE B U R HLAK G1/19 H1 K8/15-15,
Ht G1/19 [R5 FHTF R, K8/15-15 AR 71354 di il T ZEEE AN 4k PN B 41 = A O 4
MEBERHPIR, ZRFRMNEEThTEE SR RAFEMERPREMERIULS
ZEVIMKMER R RS, BRESE G119 BBE SRR THRETFRER
R HZEHATA TSR FAFRFRERNN SRR EEONEEEE.

Btz b, Baszler ZFVRHIEMPLA S F BB FHAWESE 4442, FIH
Western blot A% THEFREANEERERD, FEEHZRf BRI MRAA
KL SR . BRETE (McAb4A4-2) IRAIMRHMFREHETFIR, R
SRS 2 AR R BT R4 R ET A, AR A o R B DA R
(T R ZE B IR SR B4R . McAb 4A4-2 IR B 65 kDa HLIEFIFRALEA B B 1 e e i
%, EAHEFATFFIEENSREEEh BREEENNHANE.

& EATR, McAb RE EH R MM — SR A ZENA THEETE. K E
SRESBURNBERET R, £FE RS+ EEREYFE R,

2.2.3 BITREHIATE IR W B 1 05 T AR

AEFEEARRERIBEFRZ—, E/LTEK, REEIEERR T+ rI
AR 2, R AREARRRT URFREE 2R, BErES
B4 & IR RN FaZiET. RirESZEERMAERLRE K
sRBS T A b R A B TR ) 4% P B T R LA AT DAPEL TG AR O SR RR, EIRIESE T 8
T RE LA B S R R

BT HER Y R EER R0 5 8 T FE T 1 G % CREF R FL4E 2R . Wallach 550
BRI —Fh 1gM TEEMPTE B R B ER i RAREC TR R B e B fLik S5 R fnat i
f¥] 56 kDa FI 82 kDa $1LJ5 ¥ G853 ML 75 — L8R bkt ST B e R T E R S BBk AL
14 R4S, ARIBIRER = BIGIE, HARBERTEIEX BRI EH IR st A4
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AP

BRI ER, UPEERE/DFATIA 40~50%. iz 4h, Wiedmer Z562i%4E 5d fEiE
FE SR R P B SR 3 5 BBk i I F R ST EHUAR E2ES (75 pg #1150 pg) &G T
T EH RS, SRRPARBZRIZE 7 d MLEFHTTLUSTIE] McAb E2E5, £
FI®E £ £ McAb E2ES £ S BCE m M ILERE, PUABEE N [AIK#ERE, MEHFRET
B, 7RSI 12d JLEA A Z] McAb E2E5, RIEIIEE & =B H545, McAbE2ES 7]
IR FERL K R PRAE 78%. ERFWR THIEEFRIFEGRZEER, PUiEn URES
R RO T, A BT A AR, T EL T AR Bk A BUR
M.

BHNE R EF & T HRBEANREAMERMRREIUE, Z A RAEEREANR
0 g FOFE 40 L P9 B K B TR A bl 2R R R B0 . P RMSEDIH & 7 R ER
Bkt AO8 T (EtA08) BATTREHIAR 1G7 A1 4F11 LA RFIEIRIEE B (ERP) BITEHT
{k 2E3, 45 R FH McAb 2E3 Birar i FFHFIm, MU FHETARFETES 1h
&, GEANES AT RE, NRMHIREER, McAb2E3 Xt FETFANRIES E
F:1f) DF-1 40} B 351 1k 63.5%, Ui B EtRP AE RAANRTE TSP EEEEH,
ZR I KB R SIS R SR I VR IR A M E R R KHE . BRis 19155 BT ) % RO 4T
T LB BFETE BRP B BT R R R R %, 45 R B
BE R, RS IR RIS BRI RN MR, RH—EFENERE
PLARTT LA R8> SR8 3 58 B Bk d 0 RO R A R

3 FHRRAEKERX

SEVEERHWBORERR, WILEGHIME NaR SR, FEHERGRHE
T, KETFREEAH B F AR 2 VBN E R, NETRELENMAR
BhFARATER R SRR TR 2> T LA, [ BBk SRR H T R R S R SR . SRR
AR T 2 ST E B A CRRA . R ME R SR RO N A T A I A A SR A R i
FEANEURHLE. JEER, RTURAMFEES McAb BT ARLD, HFREFUXH
R R DA RE. FEURERAMTHHE EnGAM22 ZUFRERER ]
HEH, ERTREMHPHAPOITZEOERITT K5 EZRE AEAES
G ERS B A F KR IIE TR, N BEFLRERABREE —ZRARRP . HiX
FE PR EnGAM22 HTEREFANRG T #F LR ERANEGE T BEG RERY
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NERGRIR: BRARRTHREQSNHFER RS WEHAT TR

RRMAT M, Jb, RETFHE T 51 EnGAM22 BT BRI, XF Shi W ARy B Mgt
ITEE, HFNHBFHTRAEANREEN: EELRTEFANTUERNY; BEEL
PR R TEN PR FEHUR EnGAM22 BRI KRR EE. MAGEEN
MEER B2 BRANHET BB W 20 TR BT RISWNAGIRITT A BE 7 &G, dOA Bk IR R EE Y
FALEIE SR B TR
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e VA7

F—E BEURBERAMTAIUR EnGAM22 B EHiEH &
BE g R MM

RS ER HU% ( Coccidiosis) & — M EERME A & BB R IR AR, & B ¥ £ H & (Eimeria spp.)
) — B EER R AR TS E SR — P AR %, SIERMSHASRIR. 1B
. MR HE, RERR, FRHRMER, TEN TSR, SEREEL
ERERKETHELA, FETHHEREE 757, HPFELELHIRA (E necatrix)
FIEURME R, FEGEF ~18 BARINEF, w3BEHAE/MNERER, SBERY
RIAHEFE TP, 7E Biked 80 SRR, BEEMES SRR AP AEEAMG, #15
RS K TAFR R AR R E P ARG NIRFR AR E, MBS —RoNEsR, W&
FUERERA BB DHEREFRRD . A 21 the, BEEN TR ESRE R
BSIFRFAA, URAPEGARESHIFNALRRGZHHRENED, #8508
taFFEARIE 20, REPSEREESRK, ¥ RAMERGR B, REEY
EHBRAGEN 2 NGER RRRREE . 555, BEEWRZM k. YR EAEM
FIRGRIA RSB HI, BYFEIR—MER. LEMHERERFEk R0,
Ft, NERHEEYFS S FEVMFHETRNFRL, KGR oG8 S s
{5128 TS RS 42 1 R LR U DG

SOFRAR AT TN BT AR, RAESOEREAE. RTABMMTE
FEEAMrE, R REAE. i FAEBESKEF R AT, mPERESNRR
BT, AP EREERO I NEES NG, ERENBRRETHRT, 5EE
NGRIEMMHITRIEATE, BEHTR A, RGN E. SVEMETE 0N
RN, HEEFER RSN, F, TPERIKBIETE ERMIEHEHEL. BRoignze
ARy opReRE, FEHSRE K FREEARR R T REE AN Y, BrLl, FFExt
WY EEARITR, NMUFBTHETER RN R R 5 FHLE], B A BT 1E ek
AR W 1 S SR

BT REFIR (Monoclonal antibody, McAb) & H B — B 4f ffl 75 B =4k [l & 44— .
N R ETURRMKIPUE, BAFRRRENRENE, 5RE%t. R mEsh
RE ST HWHE e ERE, RFAFE HBEMAMEMNRE > THHINES
Rl TR, XP&F4dURiaiiar SYIEMABMEEEAZ M, TEkR, TR
RETFHIUR McAbs B>, AXREFLEHRARTREIAMRAGIRE, &
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B—F BEVEERNEFAHIE EnGAM22 By EHiAH] & 5 % e K& H e AR A

ZDEZEANEHR FAEHE rEnGAM22 %% BALB/c /M, $I& 7T 2 ¥t
EnGAM22 FI%E 5+ McAbs.

1 AR5 T5

1.1 Bk, 4B, Hkk. HE

EAHE M pET-28a(+)-Engam22/BL21 HASLIS EME R /R & HR 4 SP2/0
HBHMN K FBEZRK/NRZITEN, SFUEHRAGMNE. FMUEFERR (£
tenella) Mk, R L EE RS (E acervuling) Mk ER Y EHBRE (E. maxima)
wMEk, WEHBEMNKFEE RS RREB E @k e EREM EFURE
BREE=RMEF. BFEMREFUINE B AR = & RF.

1.2 SEEhY)

BALB/c 5 ICR /M, W HZHM RFHEEZ S L. FUHG, MBETLHEETTR
BRAGEF AR . SRS G ENIEE L0, R A TR R SRS R R AR,
FIRRAGINIER R AR Ehr ik, BEBEXRR.

1.3 FERFSHME

FEX#: High Affinity Ni-Charged ResinZE AZAE{LZHHE . Protein GALL A BRI
B & i AR A 8 HRPHIEEH R IgGM HBBIA ] ; SDS-PAGEE H EFFZE MK
(6x). TMBEEBNEEE-HEE (1000) WYWBEZzREYBARAA;
QuickAntibody-Mouse 3W ., JE/K & FIEFIF/N R B HilgK WA & w A Egtr —HiyME At
HEEERERARERAT,: BAFMFE (FBS) WH LEMENRBEERAA;
PEG1500/# & Sigma’/A &; DMEM basic. SOxHATF1100xHT B GibicoA 7 ; TILiE
MG RIEE N BEEEDREARAR: BRAEREEER T AR BCLILY
KGR B TanonA 7] ; FITCARZ EH R IgGMH EKPLAE]; AFEMEHEH (BSA)
ME bt TEYMARAT: 2 FE8000~140003E HT 43 5 BIOSHARP/A 7] ; PEG8000
W EZEFEEYREA R T BrofdrodE B 2 &R &% B TaKaRa A 7] ; THFIAET
L 55 M MarkerJ H Thermo Fisher A &) 5 HAtAE A2 4 E B 43 Hr4st51) o
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FEEAX2§: NanoDrop2000/2000c B M EZ B E B E{X (Thermo 2 H]),
SUNRISE-BASIC R!EgHR{X (¥id: TECAN &), JY92- Il DN ZU8 75 IR 40 A by A (7
WHZEMBE RN AR AT, PowerPacbasic & SDS-PAGE Hik{¢ (BIO-RAD), %
S B WS (Leica AF]), 2% (Eppengdorf 2 8]), XIR BUEHEAEE L (Thermo
AF), WeM M #HIR /KT (35E SHELLAB 2 #]).

1.4 E4FE rEnGAM22 &

BEHEORTRE: BHEAMASHEREFVWEHAE pET28a(+)-Engam22/BL21,
BEFME 4mLLB BFREH (& 100 ug/mL FHEER), 37°C200rpm RFHEFTHR, %
1:100 #3500 mL SRR ETAER LB H, 37°C 200 rpm FFHEEF 2h, MMALIK
fEN 1 mM i) IPTG, 37°C 200 rpm 5% 4 h.

BEAEAML: BUFSHE 500 mL, PBS S LIWEBEEEET 10 mL PBS 1,
KIBHEFARMA (ThE 30%, #H 2s, A 3s, 15min), B 4°C 12000 rpm
B0 15min, FE . BUCET A 10 mL LE Buffer (100 mM Na;HPO4, 10 mM Tris-
HCl, 8M Urea, pH 8.0), KVAMEFEMEAMIAREM:; 4°C 12000 rpm B> 15 min. ¥
LEEHREIEE 6xHis /5% Ni-NTA EMALLEFTHEF, 4 °C A 60 min, HAEA KT
BR, FHNEASENMERD4 4. H Washing Buffer (100 mM Na;HPO4, 10 mM
Tris-HCI, 10 mM Imidazole, 8 M Urea, pH 8.0) ¥igEHiE, EE 5 K; H Elution
Buffer (100 mM Na;HPO4, 10mM Tris-HCI, 500 mM Imidazole, 8 M Urea, pH8.0) ¥
EH, EE 5K WERME, A280 KIMETYGENEEARE . BIRE S FIBH
WHERBIEN ST, S5ESH 6M. 4M. 2M. I M RERENE (1% Glycine, 50
mM Tris, 0.5 mM EDTA, 50 mM NaCl, 5% Glycerine, pH 8.0) #1 0.1 M PBS H 4°C
S 6~8 h, &% PEGS000 K4, WEEH. A280 FAMGIRWENE HEHMIRE,
SDS-PAGE il E 4 HT & rEnGAM22 bR .

1.5 5

HEAHE rEnGAM22 5 QuickAntibody-Mouse 3W ®IEVF 11 BERE
BALB/c /MR, 20 pg/ R, 100 pl/ R, REFMAULAES: BEZRABITEREE, RET
X, FEEBRHRFER . FE=ARIERFFFKMNRM, 237 ELISA FiEFHEN /B ES
Y, MBEPARAT 1010000 A ENEAE, SHEHITMEEE, 3 d B/
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®—% HEYEHRHUE FAHE EnGAM22 BrEhidt & 55 R M N

BB S B B A AT R
1.6 [A]¥2 ELISA Al s par

S FH 77 B i 78 R i 1 BB R rEnGAM22 AL IR , 3F I 2 /) BB TR B
¥ B A HR rEnGAM22 FIBRIREE 22/ ik (pH 9.6) AT H B FE 48, FLELIRE M 4 pg/mL
LA RF] 0.125 pg/mL, 100 pL/FL, 4°C E®, FiEHWR, PBST ¥E=/X, 5min/iX.
TGN 1% BSA £ %, 200 uL/FL, 37°C #H 1 h, PBST H =K, 5 min/ik, A
F. Fl PBS 543K 135 LA R BA M= MFEM 1 1 200 /ZFEL#FRZ] 1 1 25600, 100 uL/fL, 37°C
$ % 1h, PBST ¥E=K, 5 min/iRk, AT . —H N HRP tRicHIEDTR 1gG, A PBS #%
1120000 fE#F: (AP HEZEEED, 100uL/FL, 37°C#E 1h, PBST ¥t 5 X, 5min/
e T BN TMB S &%, 100 pL/FL, 37°C B6AER 15 min, JZEIANA 2M HaSO0s,
S0uL/FL, &R, FEFROUEN ODaso . ZFFHEIMIE ODaso {E/BA P MLiE ODaso &
>2.1 (Bl PAN>2.1), #IENME%E. EF/NRFRENEIL ODwso [EHA T 1.0 H PN R
KRR LI B B AR AR .

1.7 BREREGARIH%

1.7.1 SP2/0 40U B 5 S B

AR — AR SP2/0 4Hf, MREEFEUE SP2/0 ZHMIBA 37°Cok i b Bk
RifL. Bh{L /5 £ 1EE DMEM EFREH, 800 rpm &L 8 min. 3+ HiFMA 6 mL20%
FBS-DMEM ¥ 57 56 MR Rk H B MMM, 5% COx 7748 37°C 5%, 5%
ZERIPIRASE B AESBLS .
1.7.2 BREHHE ] &

BUHN38 S % J5 i BALB/c /MR, REERM&H, BBUGILEIRT 75%80HE T
# 10 min. H/DRUUBEEEESELE, AXENET). SFHFDRETEK, =
SRBHEE, TFEEERE BRI RASH DMEM BHEN—REEFIY, ERIE
FT % T8 B3 00 AR i AN 5 4 HL R R AR TN & DMEM 85 3R B () — Ik e sg s, A
TS 84T Sk R & FRIBRAE H 57 R AR A MR i, WM B R E T 50 mL &L
EW, 37°CE 1L 10 min % .
1.7.3 HEF RN &

BEE— H 10 AR ICR /NGRS BAM H & . BIEBILE, 75%BRHEE
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Bl 2010 3T

10 min. #/MNREEEMETE L, AXENET]. SFEFDMRESEK, 2EEE.
TS A ME 5mL K 1% HAT S E#E 2/ RERRN, BRRERTE, AE
SRR R TR E R EM N E R 95 mL # 1% HAT SR E & H.
1.7.4 4B E

SRR HNTEE TS . KR SN RBERER A K 6~8 B BEE
MRS, 800 rpm &0 8 min, F HERAFEORFHBITRETRS, BELE
TN 37°C/KM, 7E 1 min DL ARSI ES LA U II NIRRT A ZE 37°CHI 1 mL PEG1500,
HE IR, BE 1 min JFIIA 25 mL RETHIRE 37°CH DMEM #aliE R 24 b
A, EEHEBER, 90s AN, ¥ 50mL BB 37°CHEF#ETHE 10min /5
800 rpm B> 8 min, ¥ L&, FEE 1% HAT BREEBME. BEEH:REZHME.
SP2/0 4Hfd. BEZBMIET 100 mL 1% HAT 3577 2B S EMNZE 96 FLATMEE R, [H 2
W, M3, BT 5% Co KI5+ 37 CH 5%,
1.7.5 BRI R0 R R I

£ 5 d JGH 1% HAT 8557 BT 5, 10d )5 1% HT $RE#HT M.
MM EREARR 1/3 B, WERANf 1, RESLITAIIE3E ELISA J7iksbiT Pl 4452
AL, DAEAPUE rEnGAM22 AR, WE. FEENRDEST R, 7
=R G Pk ELISA 1348 354 FE 4 F 40 B FL R e W0 58 B 305 47
1.7.6  [PH P 2 3 o 44 B ) WO B e e B e ekl

KA IR BT PP A 2 T A B AT W T B, BT R TE) 3 ELISA st iT
. Z81.7.3 BF7ERAT— RE & 15R ZA AR, |28, 483 5H. kB
ARRESRGFHIMEMERZEIIMA 1 mL 1% HT B#EVITRO G EHAREE, 34+
Fi 1% HT #EATHiRE, BUHIEH 80 MUK FRE, MMAZ] 10 mL 1% HT ##+,
WATIR S R N2 & B 7R E 40 M 96 FLAMIE TR I, FILFETE, BT 37°C 5% CO2
BFRAETREESR, B 5 dCBR A ME S, 5 10 d X R T REARETIEN, G
— IR YL T FE R R A 5 e FE R M FLOEEAT IR W So e, B 28 sk ) TP o o 4 i 4 3 2
P, BTORER ERR, FE RIS AR B I BB 22 B A R Y K SR E
Han BT HERRRTHAMEFRFERISE 15d. 30d. 60d BHITEF, EX4HEE
77 L iE AL ELISA JTiEE T4 Eig 30l e, 5 88 2 A8 TR 4T g £33k BA. 5 B 3
PRHIRRE .
1.7.7 BUKKIH &
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B—E BEUEERAMEFEIUE EnGAM22 BB HAH| &5 % e R H e N

JEEX 12 ¥ BALB/c MERR, $RATPIAEERES 0.4 mL BKERER, KR
TFHY 13108 AN AT MM R ES /N, 0.5 mL/H ., BFUESE 7d, DMRESEKX, 1T
FIRE., FLHEK 5mL a4 L mEUNR /K, 3500 pm B0 10min, 2d J5HE
BEHERBUNREEAK, BEE/PMRIET.

1.7.8 BATEREHIALEL

Fl Protein G EMBEMHA R4/ NRIEK, SHEAEE/AKSERH Binding/Wash
Buffer (20 mM Na;HPO4, 0.15 M NaCl, pH 8.0) 1 : 1 #RBRERIANEFW B ZHTHE
F1, 1 mL/min B IER B, B 30 mL Binding/Wash Buffer Y M g, B RE
7£ 2mL/min, A 15mL Elution Buffer (0.1 M H&EE, pH2.5) M IiE, HESERTT
1 mL/min, HWERIKEH B WREREOMERBFINA 1/10 FhRAERK S
Buffer (1 M Tris-HCl, pH8.5), %7 pH £ 7.4, -80°CRF&H.

1.7.9 BTESIAIEIE D R ER 52

F EHHRE rEnGAM22 AEHIR, FIF B8 ELISA 7% T3 B4 Hig
DA R NS U I . BT, Rt/ N RMiE ST BFL, 23 aME LigH PBS
M 10100 FREAREELARRE, BE/KEFLA PBS M 11 1000 FFEAREEE# %

FH Goat Anti-Mouse Ig (G1/G2a/G2b/G3/M/A) -HRP Btz it TBRII TR L E.
EHHE (EnGAM22 AEHE, FFL 100 uL & 100 ng, 4CHE 12h, BEEHEEH
PBST #i—W, 5 min/iR; MIAFFZRATBANMIIL SR Lk, 100 uL/4L, & 37CEF 30
min, PBST ¥ 5K, Smin/ik; 6 FhEgtric¥)fL 100 uL & 37°CIE E 30min, PBST ¥k
5, Smin/ik; FE/EHIN TMB B 6K 37CEEES 20 min, EIFJAIELER. WIRME
ZEFLETAREYE, SFLXT R B AR LA AT A MR BT 1g 2Kk,

1.8 BTEFIARRREEE

1.8.1 MBRAETHEORRYHIH %

KEELEERR R (2x109, TELEFBRR (2x101), HAZEHIRH (1x10°),
ERYEERRA (5x10*) HFILIP R 30 B BBk RUR R M E PG, HATEBRLE
PREEHBLAIAT S h, MM | h BIRBRRERAKE R, THEE, BEWEME (10x40
5 NEEH (FEXEFRAMFTHIET KD M GERERFERA). /»
BB (ERYEERIOPE FRMNEE, EE W KER TN, 3% 2 HR%G,
B i, SIFF IR HE WA, R PBS MikfpE S, AFRIIAEIEUHEE.
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A3

B KIS R RE (ThE 30%, #7E 2s, (AR 3s, 30min), [ Broadford &
HEBIRAEENEEEAREE 75 RET-80°C £,
1.82 FrrfelE

W EHADUR tEnGAM22, FELREBRR., L EXFRR, B ERERA,
R Y B ER R RSRE TR E IR BN SDS-PAGE EH _ERHZ Ml AR 10min )5 E
O, B _EJE##1T SDS-PAGE Hivk: BEERRENFIMMALRIE L, BOEREETH 3%
BSA #HABRF 4CIRHW: FAHMIE LEFERBA—I, EEBEE 50 min; —HA
HRP FRICHIESLR 1gG, F 3% BSA HABE 1 : 25000 /(Ui BHEFELO,
FEEME 40 min; ECL £, Tanon5200 4 Hahb# R RE S BG4 R
L EELCI

1.9 EnGAM22 R H7E B4 i e hr

BORFRE=NARET. BFENRMAFLIVER PBS MERATHI A L, A
FAFHEE/ER 10min, PBST ## 3 /K, 5min/iX; 0.1% Triton X EE(EH 10 min 5,
PBST $Ei 3 K, S min/ik; 10%LEMEEH, B&EN 37°CEH W 1 hy —HUNRAHE
i L, AW 37°CHEE 1 b, PBST ¥E#k 5K, 5 min/ik: Z#HiA4 FITC FricHIE
PR 1gG, H 10%WLFEMiEH 1 ¢ 100 F#8E HAPBEFEGED, BEW 37°CEF 1
h, PBST ¥l 5 (K, 5 min/ik; WINPIRIGERIRE . ROGEHMEME LR IFmE.

2 R

2.1 EAHE rEnGAM22 [$14%&

H A F K pET28a(+)-Engam?22/BL21 5 FRIB KB ELHE A, 4L /5317 SDS-
PAGE Bk ¥ BnBl & FE AL 29 kDa AbF B —4&4 (B 1-1), RHEADSILE
B, KENEEKRERE, EAVE (EnGAM22 #KE N 1.8 mg/mL.
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B—& FEUFEFRUE THHE EnGAM22 B R AH &5 8 & MH e N H

M 1

& 1-1 EHFIRRZAL
% Fig. 1-1 Purified rEnGAM22
OKDE s e gy, M PREERERATE:
25 KDy —> S 1: rEnGAM22 E&H
M: Protein molecular weight Marker;

1: rEnGAM22 protein

2.2 [A1$: ELISA FEREST

KH TR EEHER PR TERE. BALMEHDE rEnGAM22 B3
EEFRAR, TUBEEM 4 pg/mL FEARFHEAMEER] 0.125 pg/mL, PR ML LA B 14 ML M
1:200 F 1 : 25600 AT RELLHERE. EB/NRARMLIEFL ODsso HEIL T 1.0 H PN H
B MR ILA PR R B TR AR .. SHURKEETE 0.125 pg/mL, AL LA
1125600 #REET, P/N MK 26.16, HHILHHE EAPR rEnGAM22 KB E /4y 0.125
pug/mL,

2.3 BART/ RILFESLARM 2

B aib B EAFLE rEnGAM22 EEEEFRAR , TS IF BT ELISA 776X B-& 5 /70N
RIE TR #TIE (B 1-2). DRGSR EIAE] 12 10000 LA E, BNE
M, IR, 5 3d TS

-~ Mousel

-# Mouse2

OD450nm

0.0 T T T T T T T T T
1:200  1:400 1:800 1:1600 1:3200 1:6400 1:12800 1:25600 1:51200

Serum dilution

B 1-2 G BT A

Fig. 1-2 Titer of immune serum in mice
21



B 22 1 3

2.4 FHEZREARER AR E

1.8 4
15d

1.5+ = 30d

=m0 d

1.2

P

0.9+

obn,

0.6

0.3+

0.0

T T
MeAb 2F3 MeAb 3D3

UEE TR

B 1-3 23T LA s e i
Fig. 1-3 The stability of hybridoma cells

FERA K 2RI 1/3 1, FEILGE) ELISA J5iERE T = Yk FA 14 24 38 58 41
PR A SR SR I RR AR BV PR J A A AT W3 F%, 4 IR Se e 7 IR R B I R A
FRRE 7 UWARE R R LR BT Fe 2 S A iR, 43l e 44 09 2F3. 3D3. M E AR T4 tE
HRIFJEMEE 15 d. 30d. 60 d HHATE 7, HAMEHEFR LB 8L IFH ELISA JiE#HAT
M LB RNNE, GRFHETEMRZIFHMEETRE 2w piik, U 53H 41
fae gL (B 1-3),

2.5 BK&LFR

5 b T EUEACHARY 2F3. 3D3 AV A M HEUE S B CEUBY) BALB/c i RS
. FrAhBRIEMERE (H74), MBUMNREK. FH Protein G SERZEHr Atk gtk
INEBEIK, iILJERT 2 BRI SDS-PAGE HIk T, WERE K. D2 &EH, 4
TR 50kDa (EHE) f125kDa (BEE), RAHERW (H1-4), BnIRE
I P R T
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F—& BEFLEHRUR FAIUR EnGAM22 8o Hiiks] &5 S ke i M H

60kDa _, —
S0 kDa — = e - <+— 50 kDa

-

25 kDa —p s s s <+— 25 kDa

B 14 #E4LJ5 McAbs 2F3 1 3D3 ) SDS-PAGE 43#7
Fig. 1-4 SDS-PAGE analysis of purified McAbs2F3 and 3D3
M: WHEEERSFE: 1. ALEM 283 2. 4ib/5/ 3D3
M: Protein molecular weight marker; 1: Purified McAb 2F3; 2: Purified McAb 3D3

2.6 BREFAMIRE R IERERE

WAL EAPUR rEnGAM22 B3 EEARAR I 7€ Z: ST MM 7 BB . BR/K &L A
REFFATZE. RHABRKENHER THER EE, S5 2F3 EAKBMEMALET A
1 14096000, ZE{Lf54 1 256000; 3D3 BFLIE/KBNAELILATHY 11 1024000, Zifk
JEN 1 64000, B35 2F3 AN 1gG2a, B4 3D3 WA N 1gG2b (K 1-1).

# 1-1 BEMBNREAEE

Table 1-1 Titer and isotype identification of the monoclonal antibody

AR AR A EEBUY AT SRR RN PRI T

2F3 1212800 1 2 4096000 1 2256000 [gG2a

3D3 123200 1 2 1024000 1 1 64000 IgG2b

2.7 MARREFAEORRYRENE X e R

VKIHEERBENBENRERE ., TMURERH, ERICH kR, RS
HER S5 B IREC T 46 A Broadford LM E EEWE R HEE (B 1-5), TR REN
R R L ERR. B3 AXNHESHFEURERBRARE T4 E B RIAIHK
FE 1.69 mg/mL, FTWIEERARAR TAEQRBINIKES 1.68 mg/mL, HER
LEH BRI RAR T4 E A IRBIAIREED 2.02 mgmL, BEAISEBEER A RIRAC
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e A7

THREQRRYINIKERN 1.47 mgmL.

y=1.85x-0.0369
1.20 R2 = 0.9966
1.00 %
0.80
0.60
o S 040
0.20

0.00

RV

ng/mL)

&

0.00 0.20 0.40 0.60
WHEE (OD,s)

B 1-5 Broadford & H & B RN FEbrEHHLR
Fig. 1-5 The standard curve line by Broadford protein Assay Kit

2.8 BTN RIS E

2.8.1 X EATLFERTI R R

Western blot &l F§ ¥k 2T 4l Ml L3 1R A — P 5 EAHUR rEnGAM22 IR L, 4
KRB/, B 2F3. 3D3 HReRE R R A E A PR rEnGAM22, K/ME 29kDa A7 (
1-6. 1-7), MAL His s EA RAERRIER L

M 1 2

Bl 1-6 BAHUREX B TIREHA 2F3 ) Western blot 58
Fig. 1-6 1dentification of McAb 2F3 by Western blot
with recombinant protein

M: FHEERH S FRE:
1: EHHUE (EnGAM22; 2: His iEEH
M: Protein molecular weight Marker;

1: rEnGAM22 protein; 2: His label protein

~ <4— 29KkDa

=
o

A 1-7 BAHEX RS 3D3 B Western blot ¥ 52
Fig. 1-7 Identification of McAb 3D3 by Western blot
with recombinant protein
M: IRHEEE G FRE:
<« 20kpy 1 HistrEEEA: 2: HAGR EnGAM22
_ M: Protein molecular weight marker;

1: His label protein; 2: rTEnGAM22 protein

35kDa—>
25 kDa—b
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BT SFELEFREITFHIUR EnGAM22 B EH AR &5 %% KHENMNH

2.82 NEFAEXERIRAEFEELRARERA

J%i ] Western blot IRI&A& I #H 2F3 A1 3D3 X B E X EHERE KRR TR E AR
BHR .. SR TR, B 2F3 f13D3 ar R RS LR HERBE 7154 37
kDa K/MORLBHED (B 1-8. 1-9), I EnGAM22 HLE £ FEHIKRIR AR
SR E EE B 27 K/NE 35kDa~37kDa 2 (8] (B 1-10), XRASEH 2F3 1 3D3 fefe
PR B SR R AR B EnGAM22 HUJE.

- B 1-8 BT E SRR B S R B 2F3
Western blot 58
Fig. 1-8 Identification of McAb 2F3 by

40 kDa —» Western blot with gametocyte extracts

%«—— 37 kDa _ Iy
25kDa—> e M: RS TFRE:
1: BFEEARRY
e M: Protein molecular weight marker;

1: Gametocyte extracts of E. necatrix

& 1-9 EETH4E O RBYIN B ESUE 3D3 1
Western blot 352
Fig. 1-9 Identification of McAb 3D3 by

Western blot with gametocyte extracts
M: brfEEA T FRE:
1: BoFiREEERERY

M: Protein molecular weight marker;

B« 37kDa

1: Gametocyte extracts of E. necatrix

M 1 & 1-10 B3t EnGAM22 HilE B AN AL
B E B RBAIE Western blot 13l
Fig. 1-10 Detection of gametocyte extracts with
40 kKDa—p- 37 kDa Western blot using anti-rEnGAM22 antibody
35 kDa—» == %f: tg; M: FEEB D THRE;
- 1. EETFARERRRY
M: Protein molecular weight marker;

1: Gametocyte extracts of E. necatrix.
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Rl £ 2 10 3

2.8.3 X RFERA KRR FAEORRERM
% Fl Western blot IREGH I Pk B4 2F3 F1 3D3 5 FRPER R SR A PR E (R EL
YIHI RN, Westernblot 45 R Eox, B3 2F3 A1 3D3 A BEE R R BIRM. R, B
Y EHR R RARE FAEERE (- 1-11. 1-12), WA R EnGAM22 fiR £ %[
DU IURT, 7EZRM. WA, ERVEHRAR FAREORRY R HI T EOLT
(E 1-13), HPERH. U T EHFRAEFAEE QR FHEA KDL 17 kDa,
7EE R EH R AR TR E QIR F FIE B K/NE 10~14 kDa 2 [f]. ZRTHHH
2F3 Fl 3D3 HiHF R M8 R PL EnGAM22 HiIR £ R EHIAZELT .

B 1-11 RAERBETARSRNYN BITRES 2F3 K
Western blot X5
Fig. 1-11 Identification of McAb 2F3 by Western blot with
gametocyte extracts of other Eimeria species
8 U sl M: GBEEEASTRE: | REUEHRE, 2. HHYRE
Hrkd; 3. BERUEHRSR
15 kDa— M: Protein molecular weight Marker;

1: E. tenella; 2: E. acervulina; 3: E. maxima

M 123 Ei2 BRHRGETAERERYN SIS 3D3

fX] Western blot 352

- Fig.1-12 Identification of McAb 3D3 by Western blot
with gametocyte extracts of other Eimeria species

M: BREEERSTRE: 1 RMICRERE, 2. WY

FEHBRA; 3. BERYEHRS

M: Protein molecular weight Marker;

1: E. tenella; 2: E. acervulina; 3: E. maxima

ML 2 M3 g 113 BRI T SRR B EnGAM22 HUR
; B ILREHIHEK Western blot Ryl
; 2 Fig.1-13 Detection of other Eimeria species gametocyte
e o extracts with Western blot using anti-rEnGAM22 antibody
& W M FEEEATRE 1. REYEERE, 2 HUYET
25KDa _, & w Bl 3. ERIEHIRSE

¥ ¥ % M: Protein molecular weight marker;
15 KDa % - )
> % ~ 1:E tenella; 2: E. acervulina; 3: E. maxima

26



F—& HEFLEHRUEFEHURE EnGAM22 # B &5 %€ K E MM

2.9 EnGAM22 BAEBRERE R BT R&H e e

LA Pk 5. 58 BE BT AR I BR 1 EnGAM22 HUIR £ LR HLA 9 — U, FITC AR icRIE LR
IgG N=Hi, XA FEH EnGAM22 EFF XX FRAAFRAK BT BT EN (B 1-
14). £RER, REFHINEMNINERFEFE _BRIBRBLHKEREARS (B B.
AD. AE), F=RTETF (HA UEEFE (BC. BF) RHEHERECTRN
M%, BEEHA2F (BH. BD 53D3 (A1) W EMEFEL TR R REEK
AR KA FALOR R SR EE, A ENEE =RRAT (B G). &REY Engam22 £
K R IA =4 E AL FE R BE AR LA R R F L BN IR FEBE, EnGAM22 LR S 5 IR REE KL
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B 1-14 EnGAM22 BHERE T ETAARETNE LKA Ttes (10001
Fig. 1-14 Localization of EnGAM22 in the third-generation merozoites. gametocytes and
unsporolated oocysts of E. necatrix (1000%)

A-F: BIKEERRN: G-L: REFOCEMER: MR: HBETHE=ZARET (MZ). §IE (O).
B 7k (GAMD; G: McAb2F3 R MEEM LR Hy I: McAb2F3 G RILTEME R J: McAb
3D3 R RCEMLEER: K: Bl EnGAM22 SR Z e BRI AR RCEMEE R L. AR
M7 B S B Ot RE fir 4 B
A-F: Autofluorescence; G-L: Immunofluorescence localization results; M-R: The third-generation
merozoites, unsporolated oocyst and gametocyte under bright-field; G: Immunofluorescence localization
results of McAb 2F3; H, [: Inmunofluorescence localization results of McAb 2F3; J: Immunofluorescence
localization results of McAb 3D3; K: Immunofluorescence localization results of anti-rEnGAM?22

antibody; L: Immunofluorescence localization results of negative serum

3 Wit

Mt S TEYUE, BREPREAEETRAE™ B R mEREA, BIEA—
FRETANATEHREEXBFRISNHE. 252FNAR S RINERTETE
%5 5 T RAE RO FEAE A U A1), S URR T e B 28 B e FEATLR B TR
T IR EEER BT AEY, R PR 58 HER A B T R BB AR SR
H Bk o 50 FE A 40 B TR R TR ), A Se IS = AT BT LB R 8, EnGAM22 EE P E &/
AEBMAHERENERE BN ABREER, HEHIUE EnGAM22 BH R
e R AR, EHAH R EHASE EnGAM22 A% 56l &l F i H R
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H—%F BFEUEHRKBETFEIUE EnGAM22 BBk &5 £ % K H 2N

EnGAM22 BTk, SR ER, BRIIHI% T PItkil EnGAM22 HLER ST BEHiA 2F3
A1 3D3, WAS5rFIN 1gG2a. 1gG2b, FeFfEsE, Aitk/5REAKEMN 77108 11256000, 1 :
64000, AR EMRIER BRETTEDUA 2F3 A1 3D3 gefrR M A 7 KB 11K
FREEVAFIR L FALOR AU EEEE: |, KU EnGAM22 RS 5 T IR B K.

R MR RE RN S R EYURR R, RABEASHMERBEXIIRSAE,
MERRENEAREZRBHRELBENAER S, B AW AHELAIE
rEnGAM22 1 3 55 JE ) & B ST BE HL4K, 1X 5 Possenti 25 I % ik — B . S pET-
28a(H) R REH AT His IRBEEAR N FEZ, HRRZZFIP RS His £
Py LR AL IR F= A2 BT His BU0E, 9 7 HERRTIE 7 bR e M B B PE M 2R A T AL,
AR 7E 55 — VR PR 2R 28 788 40 B 04 0 B B R R R ST RO IA) B ELISA J7vEEAT I, %5
BEHAFFE LR His 38 EAE RN FEFT 2204 R imiE, £ BRI R
WU E T, ¥ His FEEOEANBHIT R wERENFRERIE, A&
(TEI4E ELISA J5VATRIE PR M A 30 F A PR AN AP b 7E TG . BlURR . W KB 3 4
A AL, :

AT I % /N RUBE /K B2 41 3D3 AL RTRIAR M /9 1 1 1024000, 24k fE BRI 9
1 : 64000, MZEHKKIRFTfE7ET/NRIEKEI 3D3 R %, #18 Protein G 5E
BN R 5K SIS R RSN ENEKBBNER, FHRE P L
TEREBEKE AR, A A RIEEGA 2F3 1 3D3 fefe R iR s R ik KRR

Fo PR EnGAM22 $1JR, % K/NA 37 kDa, BRI EHBUR EnGAM22 K% -

K/NA 29 kDa, PR IRBIZH KM A—BHERTREETFRAEO FENFESHEE
. BMBRASEMIEHRSBRAEANS TRELEHANEN S FREXRP. BRH
EnGAM22 IR £ 5L EHIR IR A KRR T4 E O RIYIK 35 kDa~37 kDa =5 HHI%%
W, RN ET 8 R R 7E T A BE 4 h B T TE E A SR BEBE BT L K T R BB K AL B K3
Y, X5 Mouafo Z R 045 BAH{LL, Mouafo ZISHRE TR ML E B ERHE T8
E1D8 tHA[iRHI £ & A FM KRR FARE KT KB AH &R RITESUE 2F3 A 3D3
AW, B, EAYEERALFREARBYRKERSRERNE, ERK
EnGAM?22 iR 2 AT IR B RE. BRI EH IR U RAEL FIEEBRRY), &7
K/ 17kDa, IRBIMER X RH IR EA TR OIRIY, BHI%H A/NE 10~14kDa
208, JRIFARETE T & B ML F R Z BIFE U R T R BB T .
LRETARIRAN S NRA, THRAKEREAKEFWEERRES, iR 5%%

29



B2 10

FEEAEERFEENEDR, TRREIETTEINXERE, BRI ERER T
R HER R NRESUR, Btk EZER, ERNARFHHERN, TRESRTERE
Pigk, FEBEUIBHEREFIAR ST EnGAM22 B £ wEHA N —HIE S EnGAM22 HiJR
7E AR R IAAE I .

B TR FE B4R 2F3 1 3D3 Y Western blot 5 7 1 48 18 45 R e W B M 45 R — 5L,
F AT A Z P € EnGAM22 EHMPUERMN B BHESE ML, UHATRE
HBk RIS W BRI R R AR T FRBME R

ZH IR
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B8 BnfEbie 2F3 M 3D3 WHERMAIPER

TURRAIFIUR R EFR, RIURD TR ERA FRRRILA A B G B M 4L 27
U, RECRNKRE, BRIURSRMERSGRERN. ol WlEARINTURRAL
St 2 RMPFREE S TR RCHAFMKRAFEER L. A PHAHEL
KXHERHE EnGAM22 LR REFZEEMFIIR, LSS Engam22 EEKIEEIRFF
FIGp I FGURRA TG R, ¥2EE 4 BFFFITERERIE, XRE~W455 8
FATURER 2F3 1 3D3 BEAT SR ENALE, L EMRATIHURRMKTERKE, A
BE— P HERA S H TR R A B e B

1 MR ETE

1.1 B

FIETE F B BL21(DE3) HHASHE 5T E{R4F; pET32a(+)-Engam?22-1/Host 10 pET32a(+)-
Engam?22-2/Host10. pET32a(+)-Engam22-3/Host10. pET32a(+)-Engam22-4/Host10 H 4
REWMmAEDRB AT AR pET-32a(+). Host10 HEEH & HE £ MR A R34 .

1.2 EERPFIAISE

TaKaRa MiniBEST Plasmid Purification Kit Ver.4.0 % 5 Takara =3 R FR A H];
High Affinity Ni-Charged Resin sFMALENTHINE £ mEYEIH A F]; Anti-6xHis
PR/ AP HRP FRICEPLR 1gG WH BBI A F]; B4 RBEWHE T AT ; ECL
R ICAFIMEE Tanon A F: PEGS000 ME REEAEDFHFERAR; SDS-PAGE
FEE EFZME(6x). TMB RAEMEE B REMEARAF]; MMEMEAEA (BSA)
WH EEAETAYAERAR: SFERWE HEEYMTREAR: 47 & 8000~14000 &
P48 8 BIOSHARP A &]; FHAAR IR 4 E bRz 227

Universal Hood [l B BRI IX 1% R4 (BIO-RAD); JS-380 4 HBhE I B4 BRI AR
BT (BEEERIEAER AT ); VCX-130 BB A X (Thermo 2 &]);
SUNRISE-BASIC E!EH#{X (¥i+ TECAN A F]); NanoDrop2000/2000c B! HE MBI ER

EBHMEX (Thermo Fisher); PowerPac basic £ SDS PAGE H3k{% (BIO-RAD); XIR
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B AR S 0L (Thermo A H)); ¥k #% (Eppengdorf A &) ),

1.3 BRARIASE

Engam22 Z:H 7% (GenBank )& i 54 KF649255) H — 5B [ FF K R 5L AE
73| (561bp), #wbd 186 MEER, XIFFHAETT EnGAM22 HiJEE B HISRKHE.
ZHEX . PUREME. RE TG, ZREMMTNPLUR REE, AXEGHAERTY 5
AR RN R, GERES KK Engam22 ER S N EESEN 4 BERFS)

(R 2-1), EHFEFVIALAUER EcoR [, TUEEYIALAE Hindlll, JRiZRIEE AL pET-
32a(+), EZEEEHFHEDRHAFTMESR Hostl0 F, HERBHELEREEEH
BL21(DE3)H# T iHE R RIEFMPURRMNEE .

R 2-1 Engam22 B ABREE 7
Table 2-1 Truncated Engam22 synthetic gene sequences

Name

Synthetic sequences (5°-3) Position

Vector

EnGAM?22-1

GACGAAGCACCTGAGTATCCTTCTCAGCTTGCAGTT
GAAATCGATCCAGAAGCGATTATTGCGATCCAGCAA
GATGCAAACGCCGACCCACGTCTCTTTTTCCCACTGAG 20-73aa
CGGGCTTGTCTCCGCCAAACTTGTCAAAGTCTTTCAACCC
AACATATACCCA

pET-32a(+)

EnGAM22-2

GTCAAAGTCTTTCAACCCAACATATACCCAACCCCTCC
TAATCCCCAGACAACTTACCACTTTCACCTCCATCCTCAT
CCCCATTATCCGCATCCTCAGCCAAATTATCCTCATCCCC
ATTCTCATCCTCATCCCCATCATCCTCAT

64-112aa

pET-32a(+)

EnGAM22-3

CATTCTCATCCTCATCCCCATCATCCTCATCCTCATCCCCAT
CAACATCCTCATCCTCATTCCGACCATCATCCCCACCATCAT
CCTCACCATCATGAACATACTGTTCATGTGCCTCAACATCAG
CACGCTCAACACAACGGCCAC

112-151aa

pET-32a(+)

EnGAM22-4

CAACATCAGCACGCTCAACACAACGGCCACCAGAACCA
CGGTGGCCCAGCTCATTATCACCATGACTACCATTTTGCGCAT
CCTCATCAAGAGAACCAGCATCACCGCGAGGAAGAGCAGC
TTACCGACATCAACTAA

142-186aa

pET-32a(+)

14 BEEHNBESRIE

B E RSB E RS, TRELSRESE, hEnmdmssss, REFRE
WE BL21 AR, BEEEMS 3mLLB 850+ (4 100 pg/mL BEEE), 200
rpm FrFIEFE 37°C K, 1% 1 100 #4EF S mL SHEWREHIAE LB+, 200 rpm
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P 37°C B59% 2 h IUANZRIKRE 1 mM /) IPTG 55 4 ho B 1 mL 55 PBS k=
X, 200 pLPBS EEE, M 40 uL 6xSDS-PAGE FFEZEM, &P 12min, 12000
rpm 20 Smin, B 10 pL EiF, #H4T 12% SDS-PAGE il Rk 1B .

1.5 EHAHRENRRERN

%S EA R E AT 12% SDS-PAGE Bk, HHEB MM LEEE (NC

FE) k. BENSEHRE NCEE T8 3% BSA #AW+, ZEHM 3h; LLRPT 6xHis 45

LR T ETA (3%BSA HABREE 1 uygmL) A—H, FETFIEH 1h; PBST %k

S5min, EE 3/X; HRPFFICHARIIR IgG N ZH, H 3% BSA HIFW 1 : 25000 # 5

CHBEPBHEERZED, ERTIEA 1h; PBST ¥tk Smin, EE 5iK; ECL £, Tanon-
5200 & B FRIEMB T REME LRI TR,

1.6 EATURKI TS

B 4mL EFEMAE, S9F T 500uLPBS ¥k, KIGHEARME (ThE 30%, &5
2S, [AJER 3S, Smin), 4°C 12000 rpm &.L» 15min, 4 FE _EFFMITHE (JTER 500 uL
PBS # %), 1T SDS-PAGE 7+fr, LIMAiER&EAFAEEA.

1.7 EHFRMLLSE 4

KA EMERFOSEEAEK., EME] 4 mL LB H77EH (F 100 pg/mL
KFXEER), 37°C 200 rpm FRFIEFAUR, #1100 ¥# 500 mL SHHEREHER
LB ', 37°C 200 rpm #R¥% 3555 2 h, MOIANZIREAN 1 mM B IPTG, 37°C 200 rpm 53
4h. BMPEFHE 500mL, PBS MEEOEEREBESRT 10mLLE #, JKIGHEHERE:
4°C 12000 rpm 250> 15 min, B L. ¥ LEEB R EH 6xHis /75 Ni-NTA EFI40
EFTHH, 4°C 455 60 min, HE AWESR, F HWEOSEITHER S 4G . Washing
Buffer (100 mM Na;HPO4, 10mM Tris-Cl, 30 mM Imidazole, 8 M Urea, pH9.0) ¥t
E#r#E, EE 5 X; A Elution Buffer (100 mM Na,HPOs, 10 mM Tris-Cl, 500 mM
Imidazole, 8 M Urea, pH9.0) ¥EMiEH, BEE 51K:; WEHRNE, A280 LI RIBE
MEEARE. BREDERBEERBENET, BIE 0.1 M PBS # 4°C B 6~8
h, % PEGB000 ¥k4s, WHEEH. A280 LMY EE B E, SDS-PAGE
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K- 4T B LR RSN L
1.8 FiRRMMERE

ELISA X H1EMNE 2= 1.6. Western blot X E FENF—E= 1.8.2.

2 4R

2.1 EAHIERNHESRRE

BEAWSEHAFHESREAFHEIT SDS-PAGE 7, 84 & EnGAM22-1.
EnGAM?22-2. EnGAM22-3. EnGAM?22-4 K/N53 %A 34kDa. 28 kDa. 30kDa. 27 kDa,
5WKNERTFE (B 2-1),

P

Da —» S S ave

k
S5kDa —» «a

5
5

5
3
2

& 2-1 EHBERE SDS-PAGE M7
Fig.2-1 SDS-PAGE analysis of recombinant protein

M: FriE B R 978 1: pET32a(+)-Engam22-1/BL21 IPTG i% % ; 2: pET32a(+)-Engam22-1/BL21
IPTG #i%5%: 3: pET32a(+)-Engam22-2/BL21 IPTG % %: 4: pET32a(+)-Engam22-2/BL21 IPTG
*®% 5. 5. pET32a(+)-Engam22-3/BL21 IPTG % S: 6: pET32a(+)-Engam22-3/BL21 IPTG K%
%: 7: pET32a(+)-Engam22-4/BL21 IPTG #S: 8: pET32a(+)-Engam22-4/BL21 IPTG KikF
M: Protein molecular weight Marker; 1: pET32a(+)-Engam22-1/BL21 induced by IPTG; 2: pET32a(+)-
Engam22-1/BL21 uninduced by IPTG; 3: pET32a(+)-Engam22-2/BL21 induced by IPTG; 4:
pET32a(+)-Engam22-2/BL21 uninduced by IPTG; 5: pET32a(+)-Engam22-3/BL21 induced by IPTG;
6: pET32a(+)-Engam22-3/BL21 uninduced by IPTG; 7: pET32a(+)-Engam22-4/BL21 induced by
IPTG; 8: pET32a(+)-Engam22-4/BL21 uninduced by IPTG
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2.2 EAHRRR SRR

Western blot #illzt R EIR, BN EHRIEN 4 BEENR&E QY% HI His
B S EIRT, 4 HIAE 34 kDa. 28 kDa. 30 kDa. 27 kDa oA I B By%&4, iFsk
Engam22 B ERERINRTIRILE (H 2-2),

35kDa p g e
25 kDa > wee

A& 2-2 Western blot EEZMAEARREE
Fig.2-2 Western blot analysis of recombinant protein

M: bREE F1 4 7R B 1: pET32a(+)-Engam22-1/BL21 IPTG #55; 2: pET32a(+)-Engam22-
2/BL21 IPTG #5%; 3: pET32a(+)-Engam22-3/BL21 IPTG #%: 4: pET32a(+)-Engam22-
4/BL21 IPTG 5%

M: Protein molecular weight Marker; 1: pET32a(+)-Engam22-1/BL21 induced by IPTG; 2:
pET32a(+)-Engam22-2/BL.21 induced by IPTG;3: pET32a(+)-Engam22-3/BL21 induced by
IPTG; 4: pET32a(+)-Engam22-4/B1.21 induced by IPTG

2.3 BEHPURKATHE 4T

BHAGUETEE ST ERER (B 2-3), 4 BRBEMREGEQE LEhRE,
Rk ERARE, HhEED EERENE.

35kDa —> e

25kDa —> s
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2-3 EAHREKTEEMT
Fig.2-3 Solubility analysis of fusion protein

M: FRHEE A MBS T &; 1: pET32a(+)-Engam22-1/BL21 i S /5 HIHE B R L5 2: pET32a(+)-
Engam22-1/BL21 ¥ 5 /5 KB A B UTIE: 3: pET32a(+)-Engam22-2/BL21 F S /5 IR A RME
W LiE; 4: pET32a(+)-Engam22-2/BL21 S /5B A RBEMUTIE: 5: pET32a(+)-Engam22-
3/BL21 /5B BUE L& 6: pET32a(+)-Engam22-3/BL21 i T /5 HIHE 5 BB R ITIE:
7: pET32a(+)-Engam22-4/BL21 %% /5 W5 MW LiE 8: pET32a(+)-Engam22-4/BL21 5§
J& BB R UTIE

M: Protein molecular weight Marker; 1: Supernatant of pET32a(+)-Engam?22-1/BL21; 2: Sediments of
pET32a(+)-Engam22-1/BL21; 3: Supernatant of pET32a(+)-Engam?22-2/BL21; 4: Sediments of
pET32a(+)-Engam22-2/BL.21; 5: Supernatant of pET32a(+)-Engam22-3/BL21; 6: Sediments of
pET32a(+)-Engam22-3/BL21; 7: Supematant of pET32a(+)-Engam22-4/BL21; 8: Sediments of
pET32a(+)-Engam22-4/BL.21

2.4 BEAHRERASEHE

B ABBENEARERESERE, BFEEBENEAE, THEAHSLSE His bx
M) NI-NTA SER gt . GREREQARRRL, LHaw (KB 2-4).

Bl 2-4 EAFURIALE R
Fig.2-4 The purification and renaturation level of
recombinant proteins
M: FrifEdE E 1
=

1: pET32a(+)-Engam22-1/BL21 IPTG % %

iy

2: pET32a(+)-Engam22-2/BL21 IPTG i T

3: pET32a(+)-Engam22-3/BL21 IPTG i 7

35 kDa-p s
75 kDt -_ e 4: pET32a(+)-Engam22-4/BL21 IPTG i &

M: Protein molecular weight Marker;
c— 1: pET32a(+)-Engam22-1/BL21 induced by IPTG;
: pET32a(+)-Engam22-2/BL21 induced by IPTG;
: pET32a(+)-Engam22-3/BL21 induced by IPTG;

: pET32a(+)-Engam22-4/BL.21 induced by IPTG

o

(%)

N

2.5 McAbs HiR R K52

BHEFIENEAET Westernblot TS E, SEREH, BRI EnGAM22 HiJH L 7
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PR EesE IR 4 BRESE SRS (& 2-5-A), McAbs 2F3 1 3D3 fedsRiEiR 5l
EnGAM22-4 £ (F 2-5-B. 2-5-C), %R 5 ELISA &2 —8 (H 2-5-D). McAbs
2F3 1 3D3 £ X AP R BT N aal42-186,

M 1 2 3 4 M 1 2 3 4
35kDa s T
- . NE
25kDa —p = — 35 kDa—»
= kDa_,? - . & <«—25kDa
- :
A
; B
1.59
M 1 2 3 4
_ 104
w ~ 054
- 0.0 . | B B
s <—)5 kDa . - .
S > & <
& &7 o &
¥ <8 &° B
L FnG s lo B ol (4]
B McAb 2F3 McAb 3D3 '.';ftjfL.?g.’g{\’\]'”“"'
() D

B 2-5 i83% Western blot A1 ELISA 7745552 McAbs B R AL
Fig.2-5S McAbs epitope mapping by Western blot and ELISA analysis

M: }HEEADTHE: 1: pET32a(+)-Engam22-1/BL21 IPTG 5% 2: pET32a(+)-Engam22-2/BL21
IPTG #%%: 3: pET32a(+)-Engam22-3/BL21 IPTG ¥5F: 4: pET32a(+)-Engam22-4/BL21 IPTG %5
A-C: Western blot 77¥A% %€ McAbs FIHURERN: A: B EBH AT EnGAM22 HURL LB A%
FE: B: BIEEAH McAb2F3 £, C: BFEHY McAb3D3 %£5%E: D: ELISA J5iE%E McAbs
IR R AL

M: Protein molecular weight Marker; 1: pET32a(+)-Engam22-1/BL21 induced by IPTG; 2: pET32a(+)-
Engam?22-2/BL21 induced by IPTG; 3: pET32a(+)-Engam22-3/BL21 induced by IPTG; 4: pET32a(+)-
Engam22-4/BL21 induced by IPTG. A-C: MCAbs epitope mapping by Western blot analysis; A: The protein
was identified by mouse polyclonal antibody against EnGAM?22 protein; B: The protein was identified by
McAb 2F3; C: The protein was identified by McAb 3D3; D: McAbs epitope mapping by ELISA analysis
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3 W

EnGAM22 AR EYA AN ER, G IR0 T a0 19 a2, KAk
RN 20 MEERIFIE, 19 Engam22 EEN NMEESZN 4 N B: Engam22-1
(20-73aa). Engam22-2(64-112aa). Engam22-3 (112-151aa). Engam22-4(142-186aa), 47
AR E R IAEK, FBER Y E BL2I(DE3), IPTG 5k, LU & McAbs A
30, #H4T Western blot Il ELISA k%5, RHE fo v 45 B0 e 8T 2F3 #1 3D3
SO [ - 2R PR RAL BN aal42-186, EARPUIRF AL 15k — LRI 7

EL 0 Py oo 25 O I 48 5 AT B R A e 3 S ¥ 1T B M (R 7 136 ROt
F, TR SO ST R E R WX, WX2 RALZE M BB -3/ R 5 % Rk,
TR R Dy R e ] A al i s R B 1 B AN B R A B AT R R R R OR . R
Bt BR R R U AR AW AL, oA US0E A AR T W FRET I 2, (HEEE
e FLBR A0 1 0 B L R AR H 00 R AT AHITAC [—IJlt/Mﬂﬂ, $IE MG TR R F TR R
AL, A 2 BRAGE RO 73 B ot Bois Wil v 10 S Jie 28 5 ki

2% 3R
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Methods Mol Biol, 2017, 1484: 255-264.
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B=F R 2F3 F 3D3 XS MBS AR AR

FEYVEHEIRA (Eimerianecatrix) & 7 MER B PR M RBA—FER R, £
fasE 8~18 AT EN, W5ENHaE/ NEERER, SHE RS RHIETMN. ik
ERFEE R PIGHAFREANIE LR, DRI EURE RGN ERAE L, SELEERK
RSN R RERE L, AFRERERNEFHRE. FHik, GRS
KBRS KBTIR 1R . ALRERMFA RS, EHPUE rEnGAM22 fEiRm G
SR E ., BRKINESE, AR PR ME AR, 52 9, RIHET
2 kP EE W EERR AR TAEH EnGAM22 f 5 EHUE, BT BRI SR E
FLREBUMA 2F3 FI 3D3 RedE R R B REC TR R BE AR OR SR BE . FESI A, 3X 2 B
AR EME T RN RS MNENER. DRINENATFAE, ATEERZRY
B, Ak, ATFESIHYRENE T B 5P 2F3 1 3D3 W HH L EHERGR G
G BRI, HULRERFR R EnGAM22 HUR % WREHUEHFT LR,
SO BUER R T T R B A

1 ESERE

11 Bk, LR, FITEAR

BEUVRHRIGME, BN RFEEZRT A R EH0E Bk IF 2 AR
Rff. I, WELHREEVERAEGRAR, HEFSENYE, HFETKES
TERHMERES, BEXBYOK, MRTHREGHEMER, ERK2d BRA
YRR KB IRVE G UP FE, 7% B ER /R Yy BALB/c /D RIE B M KB EZEF O,
2F3. 3D3 RN E —F.

1.2 EERF S

FEXF: Protein G N FEEH £ IHmAEY R A F); SDS-PAGE EH 4
MR (6x). BCA BEAWRENERFE (MR HMEHBZREVEARAT; HAR
R R E 4.

FEAYES: NanoDrop2000/2000c H@E M EZ K EH W E X (Thermo 2 7] );
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PowerPacbasic %! SDS PAGE H3k{X (BIO-RAD); PYX-PHS-350-B-11 &g AK R & #dE
BIEHRE (LR HEETBEERATD.

1.3 Btk

FRTTREGIR 2F3 1 3D3 M, W —%: APl EnGAM22 HiJE £ wwEHiikm
EHEFRLE, BHAZREHREMRE: UK g A TENE—%F 1.7.8; 4ifi
(¥ 1gG A BCA HAKRENE RGN EHEARE: E¥R g6, WHLEEHA
BRAEYHEARBRAF .

14 RBRBOHRAEEF

Bkl R OANE (R 3-1), 4565 2F3 BH&EFE (2F3-H). KHE4A
(2F3-L), 3D3 BHiEFE (3D3-H). KFIEZA (3D3-L), RZEH [gG EFE (£
-H). EFIEH (BH-L), EFER gG A (FEAHESTRA, RIT-C), RERIBHRA
(PRMEEXTERA, UC), RELARBHEA (HIEXEA, UU). B4 10 338, BFERFR
H, BASKFHEEMI. B 17 HRHRESEE, BT HAMEXNRENS, HRES
OERBERLAEEVEHRRAALIIE. BREKREHEIdRE, SaEEaRiefg
ZERIER BT E G, BR—IK, ELEH 5d. FEMEX BRA MM BRH 2 5l 5
KB PBS . fERRGEE 754, BEAMEFEBARMIIIN S R, AEAHHHKRE.

R 3-1 B RRRBIHRAEERF

Table 3-1 Experimental design and immune program

BUhHE KRR H H B eENE  REER

3 (d) D (d) (1g) (uL) R
2F3-H 17 1.0x10* 20-24 150 200 i-gabed o
2F3-L 17 1.0x10* 20-24 75 200 P s v A
3D3-H 17 1.0x10* 20-24 150 200 88 s v
3D3-L 17 1.0x10* 20-24 75 200 8 s = 5t
ZHi-H 17 1.0x10 20-24 150 200 P P v A
ZH-L 17 1.0x10* 20-24 75 200 i -Rate o)
RL-C 17 1.0x10* 20-24 150 200 R s 7 5

uc 17 1.0x10* / / 200 i R v A

UuU 17 / / / 200 P s v 5
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RTH S A, FRIGEIEME, ST, HRREGEE 134, HKitRE>
B, EREGHRFENFSEFURTROINENT 3d, EIFEPIIE, HTE TS
7, WRINEMMAFHER. BREESE 13d, YBERAREFERAR.

oA REE ARG R, EFAH 2F3 5REMH#TRRAKS LE
BRI . 4 7 N (R 3-2), 40BN 2F3 BT (2F3), REH G AH (£HD),
BeAiEd (2F3-230), IEHR [gG A (RPUAERMEXEA, Fi-C), IE¥ R IgGH
(RPUEBAMEN A, %i-C), REeZEIHRA (FHEMEE, UC), REZRIHA
(FAMESTERAE, UUD. BRTIGHEN 15 HEES, HERRYWEE—RRBAHF.

R 32 BoRBR B RRER

Table 3-2 Experimental design and immune program

w5 WHHE HHFE  AEAR  AEHNE SR R
(d) CED (d) (ug) (ul)
2F3 15 1.0x10* 18-22 150 200 i s v
41 15 1.0x10* 18-22 150 200 HE Rt
2F3-Z 41 15 1.0x10* 18-22 150+150 200 fE Rt
Rit-C 15 1.0x10 18-22 150 200 R R S
Fi-C 15 1.0x10*4 18-22 150 200 g b
ucC 15 1.0x10* / / / R fs e 5
1916} 15 / / / / E RS 5T
1.5 ImARWEEE

KW EERNES AR BE. 2E. ko, 68 12h gt —kH %L

FET-XERRE faflte, HEHETILTERIUH.

1.6 SRBETHE S IR &

AR R GIREE, SEE LIV EEE RIS, A 24 h R RIS HIBEAE,
KA MacMaster iF HSPEESL ISR MRS, BEW, RAFMTEIEER
TR B, G RESEHNNELE, RUSLNGY, BEXANEETY

R, BASRESRERTEYTE.

1.7 SPEEA TR



E=E BATEEEGLA 2F3 F13D3 X 4EE MBS e R

R EREHIINERZE 3d, EBRELEPNFESERFEFINE, B IIFEMK
NG 2.5%ERBRHBRAERE S, BT 28°C HEEFRE TR, BREMNERE
R 6 kLl |, £53F 3d.

1.8 SRR BRI

(1) BER (%) = (IESHARR TR GHD *x100%.

(2) HXEER (%) = (REXHASCRAEBBAR P E/ R BRERLE
AR E) x100%. HH: PHME 1=GEERNAE - S hiiaE, FigE
2=RIG SE AT A E — BRI AE., FHME 1 G4 10 238, FHME2 G4 5 A,

(3) WIS : BB EIL 4R S M Johnson 1 Reid®), Bl: 04r: R IWHZ:
140 MNpFHERERNS SRE I SHEGEHS, BERGAAE: 24 MaPE
AL EMBMS, BEMMIK: 34 BEHRNL, KEERMAFLEHnSBaE, He
WE, BHEFHEMK, AEYABREILE: 4440 MpRTCEHLERATE, Mg
BN ELBERE, BN NGRREEE. K.

(4) BB E (%) =[ CREZBURAHPEY — SR IR AHPELD /Kh
3% T s 4H BE IR #4]1 < 100%

(5) GREEMTFILER. PEITFIdE, R WIPBBEEINESAEEAF L, &1
HEAEREYMENE (10x40 %) WEINELEN, HKit 100 MPEHFIHEFHINE
. SHEMRBRESR 2K, BCFIME.

2 &R

2.1 IRIRALEE

KR EXRHER 120h, SREAFTEE RS, RE. WKL K
FEHRWIER . ARG 132h £, FRRAKMEEIMGE, R SE IS
. AEEGE. HEMEL, 4R CEER. W 156h FABFHNFER S . HE
180 h MG B A AE MRS RBVOKEHIKE, MEHTE. EREERNT, RBEK
RAPALEMNE. SRABBBAMIEER 1gG HMALL, REBHEARERE., HH
mEd, HHRESH 1gC RFIEARHHM MERRD, 2F3 BHEFEEM 3D3 B
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=R EHEL (R 3-3),
£33 F-REREABMELREIER
Table 3-3 The numbers of bloody stool in each group post-challenged
Pt ¢ BYeS5/ES ()

25 (D % 108 120 132 144 156 168 180 it
2F3-H 10 0 0 0 0 13 15 13 5 46
2F3-L 10 0 0 0 0 14 16 13 9 52
3D3-H 10 0 0 0 0 7 16 12 10 45
3D3-L 10 0 0 0 0 15 20 14 8 57
ZH-H 10 0 0 0 0 7 16 13 6 42
ZHi-L 10 0 0 0 0 12 18 16 8 54
R#i-C 10 0 0 0 0 16 19 16 12 63

ucC 10 0 0 0 2 23 38 20 6 89

uu 10 0 0 0 0 0 0 0 0 0

FRRK: EXRHRERT 120h, ZFRWAHAMEEREM. RE. YKL EHEHH
MR IER . WHE 132 h A4, REABEHRHA. EER IgG AFIEE % IgG A
HIE AR 555 — R A E . BHRJE 156h ZAHH M@ R L. B35 180h SHE
WHRMIRE. REVOKZHKE, MER TR, £ilRERT, RERRAngL s
MAE. SREZBCRA. EFER IgG AMIEHE & 1gG EMLL, ABEIUHAERRE.
S fED, HABA G 2F3 BHEE (K 3-4).

R 34 BRARFHABMEL TR
Table 3-4 The numbers of bloody stool in each group post-challenged

’ EH Y/ (h) &1t
iR
(FD 96 108 120 132 144 156 168 180
2F3 10 0 0 0 0 13 14 10 9 46
Zh 10 0 0 0 0 10 24 16 7 57
2F3-Z 41 10 0 0 0 0 11 19 13 5 48
RPt-C 10 0 0 0 0 19 30 22 15 86
HHi-C 10 0 0 0 1 20 25 20 13 79
ucC 10 0 0 0 4 24 35 24 10 97
uu 10 0 0 0 0 0 0 0 0 0

22 FHRESHNHER

B—IRRE AP E SHEM G ERNE 3-5. FHHE 1, BT 3D3 BHENE
H, REAKNTHYNEEES TREEREA (P<0.05), HEEBRTREERB HA
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(P<0.05). 2F3 BhimAIEAMAEERER, KKK 2F3 BHEFEHNRZH
IgG mAEH. FIE 2, Br7T 3D3 B5i&. KFEE, REHMPHNEREST
REZBHA (P<0.05), HEEMTRELARBAN (P<0.05). 3D3 BEHim. K
B SRAEHHHAMEER GHERAREE (P<0.05.

£ 3-5 F-RARAEN PN E SHNIBER

Table 3-5 Average weight gain and relative weight growth rates of each group post-challenge

i FHygE 1 ST ER 1 SERHEEE 28 FaST8 8 % 08

(g) (%) (g) (%)

2F3-H 112.60+6.5° 70.95 189.40+14.19° 81.49
2F3-L 108.80+8.26° 68.55 191.20+9.63° 82.27
3D3-H 103.00+9.43° 64.90 171.40+11.262° 73.75
3D3-L 80.10+7.19% 50.79 144.60+7.332 62.22
Z¥H-H 107.20+13.4° 67.54 197.60+12.77° 85.02
ZH-L 91.10£7.22° 57.40 194.20+7.35° 83.56
B H-C 61.30+4.132 38.62 154.60+15.24° 66.52

ucC 53.40+6.15° 33.64 147.80+5.562 63.59

uu 158.70+7.88¢ 100.00 232.40+10.11¢ 100.00

. BREAARAZEHENEREE (P<0.05); *ANEH 10 H3S, $AEH 5 K35, Note:
The date with a different letters means significant difference (P<0.05); * 10 chickens per group, § 5 chickens
per group.

BERREHTEPEE SN IGER MR 3-6. FHIYEE 1, RBHARVIINER
ERTREBEBHA (P<0.05), HEERTREZRIEBA (P<0.05). FKEREA
MR ERE, HRANREH 1gG BFIEA, 2F3 BRMEFNEARK, B=HAERAR
BE (P>005. FHHME 2, EHANTFHEERASFIOME 1 SRAML X1
ERWHMEER] &,

R 3-6 FoRBRFENPIIME SHXHEE

Table 3-6 Average weight gain and relative weight growth rates of each group post-challenge

FHME 1+ MEIMER x PHMEY  AXMER

AL (2) (%) (g) (%)
2F3 119.99+14.52b 66.23 208.58+8.48° 79.39
ZH 124.48+11.50° 67.26 211.56:22.00° 80.53
2E3-2 4 122.84+8.16° 68.22 217.40£14.51° 82.75
Ri-C 55.02:£5.70° 33.13 136.26210.022 51.86
fBii-C 56.35+4.202 33.93 146.70+12.002 55.84
uc 50.32:£4.38¢ 30.30 134.42410.70° 51.16
uu 166.069.95¢ 100.00 262.70+10.04¢ 100.00

VE: RPEVNAFEZREEREREE (P<0.05); *AFH 10 R, §HFH S 238, Note:
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The date with a different letters means significant difference (P<0.05): * 10 chickens per group, § 5 chickens
per group.

2.3 BIEFENGERZZILS

BRSNS RS BRI WE 3-7. ERMRBHIE, SEHY
TG RFET:, BIERIIN 100%. FHRBHBR BTN FREZIRAE, KT RLH
IgG EAIEHANRE LRI, SREERRAMEEREE (P<0.05). &7 3D3 #
FRFEA, BRI E5RAEBRAMER R G HAZRAEE (P>0.05), H
fih SR M B TE R e ) BB R T R AR HARIERE R [gG 4 (P<0.05),

Table 3-7 55— WRIRMA410 R iR AE R4

Table 3-7 The mortality rate and pathological score of each group post-challeng
Pk ¢ FRIE RS H IBRCES

HE = = (%) T3 B e o
2F3-H 10 10 100 2.30+0.20°
2F3-L 10 10 100 2.20+0.20°
3D3-H 10 10 100 2.10+0.33°
3D3-L 10 10 100 2.50+0.22b
Z3-H 10 10 100 1.90+:0.24°
ZH-L 10 10 100 2.20+0.12b
BRHT-C 10 10 100 2.90+0.10°

ucC 10 10 100 3.00+0.10°
1819 10 10 100 0.00£0.00

F: RPAEFAEZEHEHNZEREE (P<0.05); *5 H3Y. Note: The date with a different letters
means significant difference (P<0.05). *five chickens.

8 RS % XY B RS AN 7B R AR E 4 LR 3-8, FEEENRRIARE, Ay
Tods RAET:, RIEERIIN 100%. BREE 8 d Fra BOE S TR &R, #TmEids.
ERPEARTICH B /DT REBZEIBCRA, HPREREAMRTIC T RK, SREH
RIR T S RGEBUHA. EFER IgC AFMIERER IgG AEMEHEERE (P<0.05),
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R 3-8 BoKRBRAHEHFERA T HERZ LS
Table 3-8 The mortality rate and pathological score of each group post-challenge

w5 B () &ﬁfﬁ %ﬁ% T
2F3 10 10 100 1.90+0.18°
EZ7 10 10 100 2.00£0.15°
2F3-2H0 10 10 100 1.80+0.33b
BRpi-C 10 10 100 2.50+0.15¢
Hpi-C 10 10 100 2.60+0.18°
ucC 10 10 100 2.90+0.10°
Uu 10 10 100 0.00+0.002

I BREVARZSEERIEREE (P<0.05); *5 K18, Note: The date with a different letters

means significant difference (P<0.05). *five chickens.

2.4 SPEEFEE SRR D F

FE-RNSHGNEESINERDOENE 39, REZWRANE~EHS, A
)G R3G 22.74x 108N IRFE. TERRIEAHN, REP 1gC BT EHNB~ERMK, N
X9 9.54x 105N URFE, TRFERL/D RN 58.04%, HIR N 2F3 BIIEFIBHMRLZ I IeG

# 39 B—RERESEM TR R FRES R

Table 3-9 The oocyst output and reduction of each group post-challenge

TFATIIRER (x10°) E 3T

45 5% B b
% .

7d gd 9d 10d 11d 12d 13d GIEE | GHEE 2 it (%)

2F3-H 022 086 284 226 192 182 036 028 0.02 10.58 53.47
2F3-L. 0,60 080 232 268 258 128 080 031 0.03 11.40  49.87
3D3-H 0.64 124 324 307 29 060 026 041 0.04 12.44  45.29
3D3-L  0.52 130 1.78 3.08 253 192 090 057 0.06 12.66 4433
£P-H 094 096 294 262 090 0.78 0.08 031 0.01 9.54 58.04
ZiH-L 0.68 2.16 3.00 262 170 0.50 0.10 0.39 0.05 11.20 50.74
RP-C 110 198 252 3.18 244 202 020 0.56 0.10 14.10  37.99
ucC 1.66 643 438 380 292 178 1.00 0.64 0.13 22.74 -

uu 0 0 0 0 0 0 0 0 0 0 0
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RFEH, PE~EHHAEE 10.58x10° MIRFEFM 11.2x10° NPT, TREROEN
53.47%F0 50.74%. EFRFHEPIRZEAT, 3D3 BRI EHIPE>~RKT 2F3 BHE
FIEH.

F_RAR S HGINE ESINERDRENE 3-10. REZBLHPE"BR S,
NFBERIY 22.64x10° NI, EXLBUANE, BREREHINESERIK, AEX
9.22x106 A IR EE, BREW/D A 59.28%, HIUCHREYL 1gG HAM 2F3 By, YoFE/~
B3RS 9.84x 1054 IR ZEAT 10.68x 105 IR FE, DR /D %53 5l 4 56.54%%01 52.83%
A B H S e A L, AR H N BT .

F 3-10 BoREREHENE RS HROR
Table 3-10 The oocyst output and reduction of each group post-challenge

THIEE (<109 SRR

5 v oswm ., OF
7d 84 9d 10d 11d 12d 13d g g B (o)

2F3 096 1.84 138 203 200 120 070 047 0.10 1068 5283
EZ 7 130 1.00 203 176 146 1.00 080 0.40 0.09 984  56.54
2F3-%Z41 098 1.00 1.60 220 160 1.00 046  0.32 0.06 922 5928
RH-C 158 120 205 394 290 1.00 142 052 0.15 1476 3481
%H-C 100 172 3.8 332 384 1.68 055 050 0.14 1593 29.64

uc 188 346 3.60 690 260 220 128 056 0.16  22.64

uu 0 o 0 0 0 0 0 0 0 0 0

2.5 FRM TR

FE—KRE S AR NERTRLE 3-11. REBERRANETILEAN 92.50%,
BT RGBIERBCRA, KR A FINEH N .. 5RAZEBUREAMIER R 1gG ML,
BB AN BATRIEAEEENTRE. X4 2F3 EiafEHMEZH 1gG
EFEHKINERTHRER, 258 42.50%7F1 43.50%, 3D3 EHREFIEHNREZH
IgG &I EHNRATIUERS, 754 64.00%F 65.50%.
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R 3-11 F—RARE AR THRFR
Table 3-11 The oocysts sporulated rate of post-challenge

£ 7 BE (D BFHE (%)
2F3-H 5 42.50
2F3-L 5 53.50
3D3-H 5 52.50
3D3-L 5 64.00
ZH-H 5 43.50
9L 5 65.50
RI-C 5 87.50
ucC 5 92.50
uu 5

BZRARSHNMERFUEBRIAR 3-12. RABEHTRANBFHENR
94.50%, & T RGAARICHA, HMEHSFNESH. SREZEHHA. EHF IeG
HFMIET R 1gG AL, & GREHARNINEMFUENEREBRER T M. 2F3 254,
REDL 1gG AMBLE S HR A TS5 50.50%, 49.00%, 47.00%. B WLIE
A, BREREHANNERTFHERD, HXAREH 1gG 4.

R 312 BoRBRAH PR TLREIR
Table 3-12 The oocysts sporulated rate of post-challenge

451 BE (FD BFHE (%)
2F3 5 50.50
EZ7)1 5 49.00
2F3-Z 910 5 47.00
RIT-C 5 89.00
Hi-C 5 84.00
uc 5 94.50
1819) 5

3 Wig

A R E A TURZEE COXABIC 2HE RN EHTRHE FIR =ML iR
AETR, SEFAFERHIIEETIE 50%-80%, HEEVEE TR TAHELINE
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BEMIRTRE A, ATULAT TP R AP ik AR RE (DR RRBE AT AR, AT PELIT 3R S5 f
fE3E, B—FERIHE . ETXNEE, Wallach Z7HEH 1gM TR ERI
BBk fRAAEC F PR GAMS6 1B 57 BE B G i R YL IO SREXS , SR B e/D FE A4 43%.
Wiedmer S BIFA ER R HLER MR BBk AL T S S EH4E E2E5 (75 ng #1150 pg)
GBI T R ET A, PEMSETIX 78%. ALREFATHFASRES
PR (EnGAM22 REFF(KER B 5HAId . R GRGH P8 E H =4 sk
MFPIAD, BA R RERIPER, FARER A EnGAM22 5 7 i & i 5 7
PR sh S e R G F R HBR A 4RSS PN B A R 2075

AR o 0 SRR AP AR HE R ZE Wallach Z51A K2 Wiedmer %5815 i (228 E
#HATEE, REMEIR S WL S, FHBE., G ER, PR E, NEAT
WM FRNR, MEIC 4 FR AR iC 5 RS I UG M ROR AR, P33 5 5 A X 1
HE ARG A P RE AR, SRR B S O B2 FE S BT A B BT 4 52
AAERERGES, TNERMFUE R SR FERMRE 7. KPP
TAFARERRENE LIRS EIREE 3d W&, SERBTUINE. HIEERE
A —MRIEA TRRRAIEE 6~7 d IRRAERZBHR D), JrEs PN Fu s R ULBR R 7S 1)
BRI RER, AT RAARYLEREME 180h L5 IRE, LUNEITS . RIEE. HED
gy SPHIEE S ER NIRRT CEEENTRBURS 10000 MEEEHEEK
R S 1 NS E HES 7~13 d A IPEE A ER 97.64%. HI
AR B0 % 10000 SR EE S5 (028 13 d 53R RN, DASR R & 5 IR 3D R IE MR 4%
ZRH T REEEE MM 5T EnGAM22 HLJR B EHIIR Ll KX &bl EnGAM22 HilE £
SERETUA IR RY 7).

ARG FEES A K SR IT R M B IR T R B &, (HR a1k
EHNRRAKR, BFREREPIIHAT R EHESRR T HEERER, X
H5EAFE R AL R —E . Wallach ZULEA 1gM TR 3T E R £ FER fUR SR EL T4
LR GAMS6 H B TR 5 BRI R B R d R TP (56 kDa 1 82 kDa)
3G G MIF B e R T E R R HBR R4S, 4R BB MRy B A 47
PHER, SRR RS RIA 43%F 49%, X855 LI H AN BE B 35 1R A U 6
GAMS6 HER3E RS S BT 22 3 1) S e R4 E A - $T EnGAM22 HiJR 28 Te B Hidd LA
HPL EnGAM22 HUJR 2 T FEHUIR L P SR A 7 AR T R 45 Rtk — P SAE T BT SABT
7, B EnGAM22 EHZ 5 T HF LR BRAM TFH I BRI IPEEENTLRL. AR
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RUGUATT LB RR M ERPKE, MU IR E, FTHEEREH
AT, IXONTEER BT R B AT R R AT FUEUE 1A

Z2E 30

(1] XUMg, =g, XIFHY, & BFXEHEROHE S BROBOR KK 1] PEBEZRE, 2012,
48 (6): 18-20.

[2] &RENI, P, FEHE. RIRGHRIEHERISIRE FONA 1] FEERL, 2020 (16): 82.

(3] ¥} BFLRERIETHUEERGCERESRMA D] #HM: #HMKFE, 2014,

[4] BEEF, TLkbk, X, % 11 RERCEHRAMBERES [1]. BRI AEER,
2005 (4): 104-108.

[5] 21575, BFUFEERAEMKIEE K Engam59 ERFEZRE S REHFF A KD]. #M: 4
MKRZE, 2018.

[6] Johnson J, Reid W M. Anticoccidial drugs: Lesion scoring techniques in battery and floor-pen
experiments with chickens [J]. Exp parasitol, 1970, 28(1): 30-36.

[7] Wallach M, Pillemer G, Yarus S, et al. Passive immunization of chickens against Eimeria maxima
infection with a monoclonal antibody developed against a gametocyte antigen. [J]. Infect Immun, 1990,
58(2): 557-62.

[8] Wiedmer S, Alnassan AA, Volke B, et al. Passive immunization with Eimeria tenella gametocyte antigen
56 (EtGAMS56) specific antibodies and active immunization trial with the epitope containing peptide [J].
Vet Parasitol, 2017, 247: 100-107.

[9] &&, FEE. BeRAUFEHE M]. dbE: FEL L KRFHBRIL, 1998.

[10] VE&H#E, ISR, X, . TRBERNENEELRBERREEANEW (). FEXE, 2019,
41 (1): 62-64.

51



iR

EXNER

BT 2 R EF LEHRARFAHE EnGAM22 B EHifA 2F3 1 3D3, W
Ry 79 1gG2a. 1gG2b, AL 5 BE/K R0 5079 1 1 256000 1 1 © 640005 A EHTEN
EnGAM22 F KBECT A B s BE A FI O FERE .

FAL 2F3 M 3D3 WHIR PR R M AL RAL, HIRA LR BN aal42-186,
FF3 v “>*QNHGGPAHYHHDYHFAHPHQENQHHREEEQLTDIN 86,

FGT 2F3 A 3D3 W EF N REERREWEETE - NRERF RS, RIREE R
HIME, RERERE, B IRRESE, BRI EER T,
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Bt

B e CHT, FERE = EE KT N AL AR EZ A ENGE RS, TR
ERM— BRI . ERRENE, RX=ZEFEZ A ZEFKANPHEH
B, F3TZH-ANER, KRBT —F#TEBRIRERITERE, AT~
DS —THMEHZ A FERKRS E, —#EESHIE. i, RERFTEEZMNX
FHB RO AR IR G !

HARBMERY SIMEEFERNIENEN, TENEEEE. 2R 5HFHE
BRWHRAREER., BER, XEHGRAERMNM EILRA S 25, TEEE,

TLAREIR . TEE ) M2 TR HE AR R R RRBREHERFTER
. HEHEER. X RIEE. AT, ERIEZIT., % 2ITREEN SRR
A, BRI, DR LA ES BT IRIER RN E IR, JUHREZ T
FEAEFEMEI P RITUAZR R0 B,

BB EFERSAMEIT, RITAR R TREEURMIEN SR UERE 2
THEELER, WEHTHZAETE. FRESENREARR R SRR
ERHE .

R SEI I S E SRR R T AR R E LAY, ITEEM. KX,
WK, FIIRER. X, R, WA S, IR, B BRIk, Imgkik
T, BRR. EX kA, BEH. WEE. ZAE. Ka R, MR, £
FLER, Bk, RIS, HMER . KEH. AL BRES. RWRNEDEEFEUR
3] b BILEG ARE e R FRAOUAFR), LEFRIGNRF] . L0 5E
FREHIESS

RERERWRHEN, BBROEE. B15. BRI, HEFEFHES TR
MER. REMSR. BREE, SMeE, FECE, LLIER, RITKITE{EFER
REERAHOGE!
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