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H % R (Histomoniasis) &2 H R HEHHLAR R B KEHRR R
(Histomonas meleagridis, H. meleaéridis) SlEMEEE RN —FERR, £
ERMEAERRK. RSB ZEME, FUNRAERTR. 2R
KET K, G, #8575, BEREANAEFBRFERRIRIT, BOGHIETE
EE 20~30%, TEEWFEE W AR, 2 BT HGESEE, AR
PR E YR AR RIS S T RETEXREN, BHTHYRE.
HEERENTTETAEFTHRNEROHER, SRERMITHRE R, K
BAGAESEREAHZESTRI, FEREE 1 (Malic enzyme 1, ME 1) #£
mEKRTERE MEERBBIERTRAEVRKT RSN, SHEENE
—REHRR. FHlt, ARXEATEETIEZAR, WERET ME 1 £#H, X
HRIEMERRT THEEST, 62 TRERMARESEIITT ME 1
BEREKGHAR BRI M, REELSHYRF LRSI TEHEEXIEH
R KIS AL R BRI R, BENTH KGHRAR R T A EEEE
— & HEA .

1. KEARWE ME 1 ZHEERE SRS E

BIBRFBHTARBHOSHALARREREHAATST ME 1 FFIRITIY,

# RT-PCR M\ H14k ¢cDNA #§ 1 HmME 1#H, % B KEEMF LML pET28a
(DA BamH 150 Not 1 BVl jG, MBEHFK pET28a(+)-HmME 1, HELE
BL21 (DE3), IPTG 8 %X, A HIS REBRREERIESY, FH HIS 7%
BWEANEAES, HFHTEEENE. £RRY, KBHELAHHR ME 1 £
(EFEIKFXS: MW400608.1) FHIBX K 1182 bp, G 394 A aa, 5
GenBank FYFAKISHMARKR ME | ERMTE—MXH: SHEERF
FISEAT A, FIRIERN 100%-98.5%, HESHIIL=EME ME BE%ERE,
E¥EEH 81.9%. tHmME 1 E B BN FE, HY5FELA 46 kDa, B
S EAF AW E—, 4E) HmME 1 EHAFEHIEHE.
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2. KEALHKH rHmME 1 FEHKHIRERRREB AT

Kot EH HmME 1 ZREEMNEEREDR, ®& XEHEORN R
HmME 1 FRMIME, K Western blot 2 5 tHmME 1 88 5 R IE rtHmME
1 B P 7 R0 X 9 K A 4L A kB I R R R, DR R AR R AR 3K 1Y
HmME 1 & 58I rtHmME 1 FHEIIER RS EMSE. LR EEEMER tHmME
1 ARERE, SRS, RERTRMMITE. WinESSBE % rHmME 1
EEREREYE, 400U R S R w EHRE T A R R LR (TFA)D
Xt AN E AT E M. 4R ER rtHmME 1 2 (58RI g 0 PR T K 3G 41 41
7 A 3 A BRUUE rTHmME 1 BRI iE R R R IR A, B tHmME 1 PP MLIE
AT LA A RARFIAN HmME | EARRK.. Gt =K I BN HREE
Srib R YR R T AR AR, Lt 3D12. 1A6. 1C10 4 IgGl TE2E; 3G12
9 1gG2a W2; 1E12. 4B5 4 [gG2b W38, RefrRM IR EHRER rHmME 1
EEMAGHLR R RAS HmME | RAREA. BRESPIRMRBEiiks 5E
N-—HHEAT IFA i, 2R ER HmME 1 2 /A T K H LU R R A
Hoigd itk b RILEHE 2 TAREE UK.

3. KXEAHRHE rHmME 1 F A K28 58U

K EEEHENELAES (HmME | 5HREFREEHTAL, H&Z TS
g, BEHEOREANEFR=AFESA, 275 200, 100, 50 pg/H, [
R BEREZEHHE., REBERBHAMERXEAH, FH 10 X SPFAE, &&
BEATF 5. 12 d 8, ZSREAT 19 d SHBERBE, TAFEAN 3x10° 4
/300ul/3F], FHE 12 d#ha. B ARE. FETR, FIPEE. BT, B
R FAR PSR E, MEARANREERPEREBITI. BET
HARAH, rHmME 1 100 pg AR KR ERIK. S RREH LG RIET. FHEE
278 tHmME 1 100 ng HEZET T REEHHE (p<0.05). HEITTEREKH
rHmME 1 100 pg AR HNERM, ERRETITTSREERRHAEFEENEE
8 (p<0.05). rHmME 1 200 pg A rtHmME 1 100 pg A5 RERI BSR4 B &
KEHLR, ff IFN-v #1 IL-2 BE A&, L4 2FREH. SERAE. P

IIT



T KB 2EArR
E. T 0SIEKRE 845, rHmME 1 100 pg HARRIPBSR R E.

2 ATk, AR EMERIAT HoME 1 #K, tHmME 1 BEKDNA 46
kDa, BN FXEHRAFHRAMFE S, BERKPREIENE S THERRER
¥, tHmME | EHAEH —EMRERFHE.

REE: AL R; FRBE 1 ER; EEERE; B aERFHRR




Abstract

Abstract

Histomoniasis is a " protozoiasis caused by Histomonas meleagridis (H.
meleagridis), which can infect Galliformes birds. The main lesion features are cecal
swelling, liver necrosis and sulfur-like feces. It is also known as infectious
enterohepatitis. The disease mostly infects turkeys, but also prevalent in chickens,
quail, keets and peacocks. The mortality rate of some chickens reaches 20-30%,
which seriously affects the development of poultry industry. At present, there is no
effective vaccine for the disease. Chemical drugs such as organic arsenic and
nitroimidazole play important roles in the prevention and treatment of Histomoniasis.
However, it has been banned for public safety and health considerations due to drug
residue and environmental pollution, resulting in severe prevalence. Through
differential proteome analysis in previous study, ME 1 was found highly expressed in
virulent strains, and the expression level in attenuated strains was significantly lower
than that in virulent strains. Therefore, in this study, ME 1 gene was cloned and
expressed by genetic engineering technology, and the antigenicity of the protein
encoded by the ME 1 gene was analyzed. The mouse polyclonal antibody and
monoclonal antibody were prepared to analyze the distribution of ME 1 protein in H.
meleagridis, and immunoprotective effect has been evaluated, aiming to lay a basis

for the development of H. meleagridis subunit vaccine.

1. Cloning, expression and enzyme activity identification of ME
1 of H. meleagridis

Primers were designed according to the ME 1 gene sequence in the differential
proteome of H. meleagridis to amplified HmME 1 gene by RT-PCR from the cDNA
of H. meleagridis. The target gene and pET28a(+) were digested with BamH 1 and
Not 1 to constructthe recombinant plasmid pET28a(+)-HmME 1 which is transformed

into BL21(DE3) to express induced by IPTG. Following from identifying by HIS tag
v



B KB ZAL0 L
monoclonal antibody, the enzyme activity of the recombinant protein was identified.

The results showed that the HmME 1 gene (MW400608.1) was 1182 bp, coding 394

amino acids. The amino acid sequence analysis showed that the homology was 100%-
98.5% compared with ME 1 of H. meleagridis in GenBank., and it was closely related
to the ME of Trichomonas fetalis, with a homology of 81.9%. The recombinant
protein mainly expressed in supernatant and the molecular weight was about 46kDa,
which can be specificantlly recognized by HIS tag monoclonal antibody. The purified
recombinant protein band was single, and the tHmME 1 protein had enzyme activity.

2. Antigenicity and immunefluorescence localization analysis of
recombinant protein rHmME 1 of H. meleagridis

The positive serum (with polyclonal antibody) was prepared by immunizing
mice with purified and non-enzyme activity rHmME 1. The reactivity of tHmME
lwas detected with mouse anit-rHmME 1 positive serum and chicken anit-
H.meleagridis positive serum by western-blot, and the reactivity of the native HmME
1 protein expressed in H. meleagridis with mouse anti-THmME 1 positive serum is
also detected. Monoclonal antibodies against tHmME 1 protein were prepared by cell
fusion, positive hybridoma cell screening and subcloning with rHmME 1 as
immunogen. The localization of rHmME 1 protein was analyzed by indirect
immunefluorescence assay (IFA) with mouse polyclonal antibody and monoclonal
antibody, respectively. The results showed that the rHmME 1 protein could be
specifically recognized by both chicken anit-H.meleagridis positive serum and mouse
anti-rHmME 1 positive serum. After three times of subcloning, six hybridoma cell
lines stably secreting monoclonal antibodies were obtained, which were named as
3D12, 1A6 and 1C10 classified as IgG1, and 3G12, 1E12 and 4BS5 classfied as IgG2b.
The mouse anti-rHmME 1 positive serum and monoclonal antibody could both react
with the native HmME 1 protein and rtHmME 1 recombinant protein. The IFA results
showed that HmME 1 was widely present in the cytoplasm of H.meleagridis, and the
expression level in virulent strains was significantly higher than that in attenuated

strains.
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3. Immunoprotective effect evaluation of recombinant protein
rHmME 1 of H. meleagridis

The recombinant protein was mixed with adjuvant and then emulsified to prepare
subunit vaccine. The recombinant protein was devided into three dose immunization
groups of 200, 100 and 50 pg/per chicken, and unimmunized challenged group,
unimmunized unchallenged group and adjuvant control group were set up, with 10
SPF chickens in each group. Each immunization group was immunized at 5 d and 12
d. Each challenged group was challenged at 19 d via cloaca with 3x10° H.
meleagridis. Then put down all groups after 12 d. The immunoprotective effect of was
analyzed by morbidity, mortality, average weight gain, lesion score, humoral and
cellular immunity level. The results showed that within immunization groups, the
morbidity of recombinant protein 100 pg group was the lowest. There was no death of
chickens in each group. The average weight gain of the recc;mbinant protein 100 pg
group was significantly higher than unimmunized challenged group (p<0.05). The
lesions in 100 pg immunization group were relatively mild while the cecal lesion
score was significantly lower than the unimmunized challenged group(p<0.05). Both
the 200 pg and 100 pg immunization group can stimulate the high level of antibody.
IFN-y and IL-2 of the 200 pg and t100 pg immunization group were both increased
significantly, and IL-4 showed a downward trend. Based on all above, the rtHmME 1
100 pg group has the best immunoprotective effect.

Conclusion: The HmME 1 gene was cloned and expressed, and the rHmME 1
recombinant protein was about 46 kDa. It was located in the cytoplasm of H.
meleagridis. The expression level in the virulent strain was significantly higher than
that in the attenuated strain. The recombinant protein rHmME 1 has a certain
immunoprotective effect.

Key word: Histomonas meleagridis; malic enzyme 1; prokaryotic expression;

location; immunoprotective effect
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aa amino acid HE®

bp base pair BEExt

BSA bovine serum albumin FhESES

CDS coding sequence X 5

CK cytokine MAREF

DNA deoxyribonucleic acid =R A
DMEM dulbecco's modified eagle medium ok

EB ethydium bromide RLZ4E

ELISA enzyme-linked immunosorbent assay BREL G T RIS
FCA Freund's Complete Adjuvant BRI A

FIA Freund's Inomplete Adjuvant PR E AT

H. meleagridis Histomonas meleagridis KGR &

HAT Hypoxanthine-Aminopterin-Thymidine HAT #5383

HT Hypoxanthine-Thymidine HT $7rdk

HRP Horseradish Peroxidase BRI A B
IFA indirect immunefluorescence assay (a8 % KGRI
IL interleukin H4 s &

INF-Y Interferon-Y Y-FHE

IPTG isoproplyl-B-D-thiogalactoside FRA LIS
IeG immunoglobulin G GREREAG
McAB monoclonal antibody BT EHE

ME malic enzyme FRBREE

NADP nicotinamide adenine dinucleotide phosphate  MABEAZIRIEM — i HELABER
oD optical density NEE |
PBS Phosphate-buffered saline BERR B2 rP R

PCR polymerase chain reaction REemBERM
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BHEFS HXEHK P XEER

RNA ribonucleic acid BREZTR

RT reverse transcniption R¥EF

SDS soldium dodecyl sulfate T R B RERR A
SPF specific pathogen free Toks e R i
tris tris hydrochloride =REF RS
u active unit L 3e R
kDa kilodalton FE/R

L Liter FH

mg milligram E=3 2N

mL milliter =7t

mmol millimole R

mol/L mol/litter BER/F

nm nanometer gk

r/min rotation per minute /5

\2 volt R

ug microgramme o

pL microliter 51y

pm micrometer ok




SCERGRR

DCBRGRIR: AT s B KBy it SRt R

KIGHLFH (Histomonas meleagridis, H. meleagridis) 7R HEE
HWHBEN—MRERENFEER, RIIESEESRMWALAR RN, k3G
HAARHBEEFET G, B, BESERNTENER, SIURS R
REFEK L OFKRIELE. BB RMHRBERERE, BRI EmR
(Infectious enterohepatitis), 7EXKH/EHR B < HILMBBERER, FELE
BREA, NPHRZA“ELAK" (Blackhead Disease) . R FERE KN,
BB T KX, X% E 5 R, EVRNREFREWER™ERNE
FriRBA, B4R, SERFHESN—EMFERLEHEWIRTT MBRTHRR B,
i YR ROk MK 2 YD), B R BZRAYERBERAETHEHENBUEX
W, EHIHh3e VAR B 2 — s 24 5 M B T P R A SR X s T 04 2%
HIFRP R IE R R R ZEAEYE. 2002 £ 4 ARERAH (BAIIYE
FMBEEREBEHEYESR) WM REGWI ] AIMERZT. FHik
HRTBERE BBiR R e, WAl TR E Rk, Bintias
KREEESFETANHET, BFEEHHENS, ARWRRNRITEEI™
& R4l

1. AW EHRPIRIR

AARBRRHERH IR BH AR AARKSHAARRTFETEER
BRFEBEMEB DTS ZKE—FRERRY, ARHERERFRRZIEIRA
“RBLR7, ERERETEN, WELHREERNELE FAZRERER
EFBEMER, 1895 &, Smith®PHEXM AT EFEMERAFEERENER
KRB AEREERITR . Ty 15 EHRNERRZRECTEBNHL,
BEEEZM, AR ZRESHMFKEERER, GB2TARRRR, KiZRmE
WRNIGHAR R, Bz HRRHR.
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2. HAEBERR

KGHAFREPDBE TR REHEE]. NWEN. ERHE. BB
Wk, HAR R R U0, KIS A R AR RSN,
K/ 6~20 um, 7E 40CH AT RN EEBHER S RDPA 3~16 pm BHEH
Wi, #oRETUNEINGEER, £ 37-40CH AT LERWEH T35 &
BARY “EEiEmh” 1, ERESFAT, HEINKGARRERAFHME
, ~REELHEEMNMKXENE, —REFEENRERHRD. &
Mielewczik UM E B S KSR ZEE PRI B T SO T E R BRI K
FEH SRR, KPR A SIPUREHIEE K. BE/S,. Munsch PR
ZHETFEMBERNRIKGHAFBRAEF=MES, FREHEREERN
6~14 ym, ERGFEFZEHE, REAT - NMREZN SR,
S/MMEREREGELD; REEMBRRGENEE, BEK, FHEES =
RN A AN IES, WE/REE. ARM. SME. SEEE BEHNERHR
EE/NLN 4~14 ym, BENEBERTRESEN, REABREZEEIEFTHF
L4 F Bk . Liebhart ZUCHRIHT SE K XG40 2355 B AT DAHEHT B ER 3R, fF4LH
RS ORI REEISIKIE . Zaragatzki ZEU78I%} Kk 3840 L HEA F IR
TR EITRE, RAERRBRERET (pH=2) KEHRRRTIEE
iG. 7E 40CHERE L, FR 30 min F#MK 5°C, KTEHLR RUIRIFRTKERE
g, BEMPRGRAEZN: B 120 min FE 10°C, £ 360 min 5H
o BB TR FELSHRENSELEW; 2R 150 min [FE 15°C, #
BETELMER. UEEBRARKE4C BB REHICESN, Tk
HRETAGHEPFIFER T BEF-22°C 5-196°C, HikkasH I AL
g

3. B RRRATIRE

KSHAF AN EEABEEREARBENNSE. SHERMTRKSY
BRI A KIGELE G RAMEREN . RRUARIEAGRERTERLNLR,
B K GHRAR R &R EENAREANT. KOAARRFETRALRARIPE,
RO LR R F = Z A 150 ARHIRIFA LR, Lund &2

2



HRERIR

HREN, WEaEELEPRIRINRRNRETEA, RNRP LK TR
ARG BMARZHIFRERENLNE, BERABRRHERNEEEE. —BEF
RBREMBERAZRIFRIEE S BRERKE, KOARAFHRRSERRL LY
it 7 B R RS I B i R P4, KRS AR s b F) DU KPR R I O TR
BRREE, BARAEFERSALRSERENMOERT, KA EKIA
A DATE 5 RS B KPR ). RN 5 R G M s R B & F H LU R
BIER, Ol BB R B\ B B g TE £ 20

FHARPLALARIFR L RETEES, ZREERXFIERT, FER
F 4~8 FIS KBRS, ZREXGHERBRBFEMFLTER, o KGR
100%, BEREEZRFAEHEFIWEREREEP, BRMEERT KIS, EHZK
) 5 RRAERR, BANREREIERTERNEFIK. 20124 1 5 2015
£ 12 AN KESMERI 122 T 304 FIRLUASR RRERE, Hbmis
276 B %), X4 HAIIERAT 69 BIA LR SR BFIBORI ST T e KB, K&
DA BTSN 5 Rk, Homf S B Rm B 88.4%, R EEKRE THIEM
BN, SERFIHN 98.6%, M EFRMERGRARKELEARK: KR
WASET, RREE 1.6%-100% 28], FRFEEAN 27.4%; KESHRHFIFETER
7E 1%-10%, EE A& 40% LA £,

4. RPREEIR . IEEZRA RS W

AL BRI BRRIER AR BEE . EREL. PEAR. REBH
ZE, BELMIKETR. BE, RATURBEERSZEHNRIE, BrR8E
SR MR PEER RS 2 K R ALY, KEHTE RIS E AT B B A i R AE
W, BEUBREFERRNETR, ABBRREERINEKZR. KERE
BLY, REGRAHENRRAFEVERRKETFRA. £ M BEEERM
BEMHATERR, BRE 6 RERGHIERILT, BEE 13~15 KARE
ST R IR0,

BYja 8 REA, Btidimit, BMSRNERHIRRE, SRTLE
ERHN A, EEHIFEEHL. REMRFEC. EMERBEANRE,
ERREE. REEHEBEANRBENEOEERHARHERNER. FHRE
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PN R AL

A MEEA. OEMLEYRERTEFRECROHBEEREY K. 5
FREERIIR G T e R BUF LI KRR R . BRYL)E 10 RAA HBFFAEWAE, FHER
X, AEBIIEL, MERGISHIDEFEW KD OREMEBIRIELE. HEE
TR AT R AT DD BE 7 W BUBAR R BN Fe A P20, KGR R ERER
JERE W, SIEEMARMR, KRTEHESERE. + k. B, &
RESHTHIRE, HEMATRRKEARESEEBC. Dolka FHH 7 K
WA HMANASE LS HIAAFRBREERRRER, BT m I H UK 5 aR
Fekt; FPREFEML; BWHEERRE, BRENKRREES, DMrfa it RE
. BAFUUGH T BRGE AR RE, REMR T RAEBEIRETRS
i, E—PHATERNTBEAZEFERNEELRE, B, BENE
AEE RS B AR mE T .

A A R EERAT TRORBUSSR RIS E T, SRpRE S i k.

M T AR EALERS, FRRITRZE. IREERAR R ER
VI WTHKIE, HITH - PH2ERELSGLTREFISHN I, dkkst
BB BT EHENEY), BRE8BHEARK (PCR) Mo, Bk SR R HHk
¥ (ELISA) W7, 34T duficfafh 35 7 ief 57 R BE 1DURR G 2 2 oo X8 7 B AT U

AAFBTRE, AR TSNS TR KGHA R R FRE S 40CREHEF 5 RE
F, EEMETRERE, NMZHREREABAHAFE. PCR IRCEHT
R BEACUR e K XS H U R AR, T RS A B S SR DL AH R R B R
FHEESRE, AEESHABRNRNEENNRERZXRFP. Hauck %1
xf B ARG N TR R KXGHAT T ERMER RS, B . B &
BEAN KR 8 K G H ST H DNA FEtE. XERUTERRRERSE, E18F
BT 2WAMRITRFEIRE, PCR BARCEWUMA TAMEE, HEAM LR
Rt R EEEREM,

5. LA HUvs Bl 6 SRE

AR RRE M FERTHERERR. EIMERSFEXSRM A
MR, EREETRE, AGEEZESFRE, SN KEHFRE
WiE R ELFF AR, AT HMEHARAHRR, AMINFSULEWHTH

HAR HARL, HAmEErkM, R, BRR., RS RERERTH
4



R AN 3 TR0 JOG AH SUR AR, T R R VR AL BT R 3 B
S-FHEE, XM T A R Ak R I SR AL TR O 4 AR A ) 2 FROE M A AR, AT R
Ttk DNAML, Rk g VE A 7 A EBGR T30 1) S-IRER B RelE], BT LA
N2 4 i DNADOL, Rk PRSI AT A i B ingn, R BTk A isoT 4R 27
T SR B AR . B P T e K L U B, L LR T
DNA M &I F DNA KA ELSEERARFEREPY. R SR y6e
R SIZET., ARERER SR K. FED] LR AGYE R EPRITR
MY EEBENSUE XL, SEEHREFEED, K EFRKEHE -8 T
25 i IR B AR B R B E R AL IX 1T X9 R E R R R R e ak e A
ZEHYE. 2002 F 4 HRERAN (ERINMBERMEH R EIEWER)
G BRGNS U,

WRAEM, —SEYIRIR SRS A E L R E A ERD,
SRR IR Z B B BOL A RIE . Feldberg PRI AR AT MEIEA,
BT ARSNE IR SO H LR RN R E SHE LT, F KRB aes K8 H
SUR RR PR Grabensteiner VR ILE AR AWM. &8 BEEMKE
EHNREREMEEBEN SHARREKEFMEER, B EREYIRIIN
PR TS g s AR, 5 KRG H R BT A SR B FR R R I H B
A B B H I R e BUA ST (R A0,

BEE REA APTR H LM R R R, M RARBH T 2R
MEFAEE, FSF IR T IEP AL BRERT. —R¥EERN
RYGT K G E LR BRI I G ERAERG:, WA T FFR & AR,
£ 1936 &, TyzzelURIEIMNEFERE Rtk HIE I REAIHELR, HER
HELAKRUBRAERZESREE, TR ELT KA. Bishop!*Mks %55
KIGHEFR, FR-FELHRT TEEHEEK, BT3NP UESE K EUR 718
BT, AERHETEERPRARERRAZAGBERET —EHRFPE
RuffUF M D ERGHERE KOG H AR BEEF TR, FFE M8 s T gLk
3G, KIGHIMERAER, EATETR, IEHLENFRKRSLMINESE, H
HRBERIPF UG T RERNRY, KRBT MDENERS IR EETHK
BEEENGZERI R, Libehart 50OV TR 1A 1 3055 B R4 O A0 HETE fis %
LB FIKTG, WEFREFRTFHE. Dwyer SR KNGS LA I EFRE)

5



M RZ AL
HMBRBOR ARG, AR EHFE, BEBEEARETEL I RERERE
BRI ZBHRE . RS AAKIEHFHIRERG GG, NRRAR G
BB AA, BRREAN, HFREHRENEREMERSS, BRKBIE
BB RS AR R R AR, BB SR Y R — TR 77
%, EEARHSEERIEN, BNFES, REAEFRS, BEATE~H
HENRTRRBEHLER, FHEFE#S—PRREYIEHRE RRHI T,

BAVRMNEEHETHREEEER—MEARENELAERTELEH,
T DNA BEHER, BREREMHRPEREZERANREEZERHESE
X, G4BEaEmIE RS aEFEEREE, FHARY, REE
A AT LSS 218 Er A R R A i kY, R AR EOREE
HEANREEHRE FRERFA R, sIBEREAENE, XEEATHER
ARENEX, BWSERFAMCHEGRE-LTHRERT, 450
R, ANRTE EELUERD, TR R, LREREARE. MLs
FOUIERmMIE, BREZIEFEBEBANESR, I o-actinin, HihEE
BB E RS, R EE,

B EEXNFAESHABH ARG RREEESNEXH AL Z N, FiR
BAMMPETEREOHAZAAEGHAR RBERSARBEIRZAKNERR
RER#HITTHE, KATHSESENERNERD, WLUEREETHH FRE
B,

6. ME BRBFRER

¥ REEF (Malic enzyme, ME) —RMEBRAT ZHFENEMLHRE,
BHEEENEYZIER., HARH, ERREBEF =LA, BEXEHBEA
AAAFREERE RS A Z 0. R NADP KEHEREE (ME 1), £k
NAD (P) kit RELEE (ME 2) FIZRRI{k NADP KBt REREE (ME 3)
Bl, ¥t ME 1 2510WEEEBZAREN R ERBER (NADPH) FEHR
B, EEFARENEERERS. ATARABANEGHRED T FIEFRER
B, B2E5RKERIRECEERNAY & BIRMEt NADPH A% N0
i & BB, Goodridge F* KL ME 1 46 3E R ERBEAT FI0E B AL LR IR BZ
£ NADP+EJR gk NADPH Hiid B AR —ENBAARE, ZRNEFE )
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“IWERET (Mn¥E Mg?) KiE{L. Chang ZBU% I ME | EHEHMTEER
ANIhRELE M, —REREBE N mlEHE, 75— 25 NADQP)SE & HIRHIE
VEEE T NADP-Rossmann #1 &8, KEH ME 1 EE R P IS RETFIK
NG WEMERE, ETITEANBRES T O 28 TR+, 2R
& SRECYILEANER: 4 NAETFE5RYEARRENHARR, H
it ME 1 3B R R EH GRS I8 M 5. 7ESk i ZBIaF 55 ok
W, BE. pH. &EE FMFHEFYIYEEXT ME 1 FIEREMEFE R, Mo H
Mg ¥ %t ME 1 B8&E 7B RIFHENEER, BE & B S FIREE Mg E & it
B, BB —EIREEEEET S, M Cu*fl Ca?&#lH ME 1 FIBEME .

Hrdy &P 5 & BLAG L= H ME 1 FETHFE S, K/AVK 41.5 kDa,
A FARDGES T ME 1 e FE TR S e FEAEE+E ME 2
GRHAR, ERNIELEE FHEMHMERN RAA ME | REEF ST ME 2 REE
KIEFEAR, XMRUESE BRREHAHE R, B2 h TaNEE TR
KERFAEFIEAE . Dolezal HP AR 525 A LM AMITE % ED
AR, HEEHEREARMNERRE, elBTARMNESRKRSAE, ELHH
e L EEER. BEREKE ST, BEER R IR R R g
BAR, —MEFEFETHEERRMEFATH NADP FRH¥ERKE, 5
—MEAEEHREANBEERERE. HEEFHHRE ME 1 R/ANR 42 kDa, B3
AUEH R EZAENEE RIS EEUBRERRERET RN, ¥ H
5 NCBI g EF HmER#TWY, KAESEZENRESRIES. Field
SERPEHELAFCKERN ME | AT HERESHARBEEERS, TREA]
IWRBHXHIARMEERBETHREREE . Walter IR AAH XT8R2 H |
Rz By ME BHHI/ER, ME fTUMERRT 2 RN EE S . Ranzani &
(O1ER 57 & IR ME 3% 4+ 50 IREE 1 {A ) NADPH /K-FEABFEEE {, NADPH 7EH
ARHAFRTETEEEXREENER, BEREREMWHIKIE, BIERAIEER
RN S EANEESE (ROS) 378 E M A4 K SNESE B Him0Y, Fitk ME
RETAREFRREENENAYES. IAKH. ME SHREAR SRR
Y, ERER EEE ME S64608, XHERIEESUTS 42 R0 Gtk
FLHIH KRB,



AP e 2 VA

7. ZBFRKHESEX

HEIX T ME 1 MRt AEER T THRAENZRER, MJzEaEE
HIBt F 2 >, AR BT HAE T X KX H S AR T AR A AR B S B AR A0
ZREAHZHRAKIN, ME | £RSRRKEEVAR A TEFHR, IHERRE
BRERERMEZAMRK. APARERET ME 1 BB, JFE0HETTHEES
B, T R 2 PR B R U X BT T ISR e AR A R AR
BHEM. NEHPHER ME | BEAERTER, fl& 7T BT RN,
REETGRE VN T BRI R, it — B0 P KNG L 2 i 3 7
HIBERE T Hehih.
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F—8 KEHARS ME 1 EEMRERESHEREE

B—E ABHARKE ME 1 EENERE SREEEE

KFEH R R (Histomonas meleagridis, H. meleagridis) =% B REE
WHREBHM—FaREREMFERESR, RIIESEEERNALAF K. HEFE
EFAET A, B, EB8SSXNHEAER, UHERFEREREK L O
Watst. Bl KR S B 2 AR, KHEIRIOR, mYEEkm AL %
LB ARBRRRREE, BEHTHERZENESR, aFREAE
A ERCOELZBIFEHZRAYY . HikH il LHE MBI E e
s, XA TR R RAEE, BN biIEEREEESFTFET RH
7, RIEEERENS, ARARBRRRNRTEEN™E, NFREFELER™
HZTTHRAREA,

¥R (Malic enzyme, ME) 7EERFF/EHE, AEEENENE
hEell. HAARE, ERREEF MR, R\EHEAMMBA S HAHESR
MRt AN: HR NADP {KEMHE REREE (ME 1), ZHifk NAD (P) #KH
HIEREE (ME 2) fZ%i{k NADP fKiitE3ERERE (ME 3) ¥, He ME 1
S 511G R AB RSN — 2 ERBEEE (NADPH) FRERGmkl. &IRE
HAREE X KSHAR I BRBRNERBBERNERBEOAE R, TRE
Y ME | ZERMNREEAESTHEABMBEHR, XHERTRERENES
FEYIMERX (FRBEHAAAER, MREAR). Hilk, ZERIGER ME 1 3177
RE. EEREANBEESEE, BEXNE—PHE ME | BITigEa. KIEE
TEZYNER p R0 B IR A2 W s Ao 5 1 W B 1) 2 S8 B

1. HRShE%

1.1 #%t

1.1.1 . ERS5E&K
KISHLTHH ISYZ-F9 tk, HEALRESEHEFTHRE . HEEHE

BHREETE 10 mL & 90 % M199 B55=E. 10 %5 MiE. 11 mg K HFRE
17



BN RF L FA R
i, £ 40°C T REFEFIFHITHENR. REBEER Trans Su. FEEEE BL21
(DE3) MEdt£eX&AF; FEERAE M pET28a(+) B Invitrogen 2 A .
1.1.2 EEFFIALE

FERN:. M199 5. SiMmiE, WH Gibco 27 K. IPTG, MH
Sigma 2 #]; H{RE Taq DNA R4 . T4 DNA EHE. 2xPrimeSTAR Max
Premix 7= {£ EEEF DL5000 DNA Marker 2504 TaKaRa A H]; RNA IEGEFI &
REF AN G H E R EER LR A G RENEATIEE Not IF BamH 1.
BEEGERFI R RRRIAFEMEILREXEEY AT HERFREEE.
Ni-NTA EREWT S B £ EWRH AR RERS> TFEES Marker.
P HE [ Marker "JH Thermo Fisher A &]; Anti-6xHis #r&/N R EFLA HRP 5
ICHIRPTR 1gG, WH BBIA&]; NADP-3ERERE (NADP-ME) 5 H:AG MR
&, WMRItERRFEEFEHAERAA.

EEE: TI00 B PCR . GelDoc XR Biorad #E % k18 & 4i -
PowerPacbasic & SDS PAGE H.ik{{, M H BIO-RAD 4ivd]; VCX-130 BUEEFE
BB B Sonics A ]; NanoDrop2000 B EE R EANEXWE Thermo 2
F]; Synergy 2 ZIhEERFLARAE (X, M H Bio Tek A .

1.2 ¥

1.2.1 5|98t
WBIEARETAT KGHABREAANFERPFEBNBREERERE

5K HmME 1 ZFEF%, FF Primer 5.0 %%t 1 *HERM4SI14, L5y
H: 5'-CGGGATCCATGACTAATTACGCTCAAGAATCACT-3', TFRILH /3 RNA
BamH 1R #%l & A UV B W B YA K. TH®EIBWH: 5-
ATAGTTTAGCGGCCGCTTAAATTCTTGCAACTCCAGACT-3', T RIZEE 4N
Not TR E| A VIBERIBEUIAL S, H BRI KR 1182 bp, BIHEILEAE
Ho K FEAR IR AT IR A 8 & A
1.2.2 KXSHALARH ISYZ-F9 PRELfRE RNA IR cDNA AR

~ f#f] TaKaRa A & RNA REGAAE, RECKXSHLRFH ISYZ-FI Frivika
RNA, FH NanoDrop2000/2000c 5B E . HBHHEZEANEHBEPERE, #
S RNA R¥EFR cDNA AR, REFSMEE 20 uL, REFERLEK 1-1. K
RN HN: 37°C 45 min; 85°C 5s.
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R 11 BRRRNAR
Table 1-1 The mixture of reverse transcription
R Z R A (UL
10xRT Mix 2.00
HiScript I Enzyme Mix 2.00
Oligo (dT) 20VN 1.00
RNase-free ddH20 12.00
Total RNA (100 ng/uL) 3.00

123 I EPER

XH LE#&51Y, @it PCR ¥ HmME 1 2HE, RFEAERILE 1-2, RMN%
AP 95°C Smin; 3 98°C 10s; IBK 58°C 5s; Ef# 72°C 1 min; 30K
1&¥F, & 72°C 10min. A 1.0%ZRAEMEGHEC AT R BIK, WY ™. ¥
PCR Y& IR EXREEV AR REBAFEEYE, BItRERAEEREZERE
BBRMBERASRNFLE.

% 122 PCR R
Table 1-2 The reaction system of the PCR
BB R AR (L)
PrimeSTAR Max Premix (2XD) 25.00
Forword Primer (10 pM) 2.00
Reverse Primer (10 pM) 2.00
ddH,O 20.00
JSYZ-F9 ¢cDNA 1.00

1.2.4 HERFR 547
BAUFREBHERFS SREBAXN KSAARREQEANFERF ME 1 £
HFFF Lt 52 GenBank. XT3R78#) HmME 1 #AT7ER %451, MA
DNAStar Lasergene v7.1 §1 Megallign ¥4, £ Clustal W £, X HmME 1 &
EBFEFIBTEEE2 . ¥ HoME 1 MEEBRFFIE NCBI HHEES BT
BLAST tex$4r#7, I MEGAS.0 B2 HmME 1 ERREHEERFFI#

19



M KFET LA
1348, Bootstrap A 1000, 4T HmME 1 BBt LR R .
1.2.5 R EBRER K

KH Not Ifl BamH IFRHIMEAVIEEST PCR F=¥IFIRIAE /& pET28a(H)HEAT
NEEYIE, KBV 1.0%3FasEgROE TR Ik, HMEREREXEE
YA TR ECRAF & E. £/ T4 DNA EliEiE %, WEEHARARN
HEALERAEE BL21 (DE3) #, B -RAEBERIMEMEMERTEEE. $t
WY KEFRE, bREXE&EYA 8RR BURT &3 IR A IR B
Fl& 1 BREUFE FL pET28a(+)-HmME 1 3534 34T Not 1. BamH IXNEETI 4 &,
KB UERFEIH X DIEEZIEEAEERERATANFE—SRIE.

1.2.6 EHEH IS STENTEES I

YR TR I 5 45 SR IE B T BE T B SRR B AR ER Y 30 L BeFFE) 3 mL &F R
MEBE (100 pg/mL) LB W, 37°C, 220 v/min IRGEFIRES, B 30
pL FEEER RS 3 mL §F FHEZX (100 pg/ml) LB WikREFES, 37C,
220 r/min BHIETF 4 h,, TIALIKRERN 03 mM { IPTG, 37°C, 220 v/min %S
ik 4 h. FR¥E pET-28a(+)7 R EAL B IR L) BL21(DE3)E X HE4H .
B 1 mL #5555, PBS¥:# 3%, 500 uL PBS EEH &, B30 ul EEW, MA
10 pL 4xSDS-PAGE FE H LS HE P 12 min, 12000 r/min B> 4 min, B
8 uL E¥E L#E, 12% SDS-PAGE Hik &I RIXE N -

B 1 mLiESER, BOFBUTREA PBS #:# 31K, 500 uL PBS EEE &,
IKIBEBFERME (ThE 30%, &BF 2s, [FAEK 3 s, BENK 2 min), 4CHHT
12000 r/min B0 10 min, BUiH E3%, ¥iiEA 500 yLPBS BB, LML
J5i#1T SDS-PAGE ik, HEEHEHRIATHELE.

1.2.7 BEHAEH ) Western blot $5E

BiESHFAEEAR pET-28a(+)-HmME 1/BL21. pET-28a(+)/BL21 1 BL21
Bfk, H PBS ¥k 31K, MAEA ERZMEEESE, 12000 r/min B0 4 min,
BN 8 uL FiE E#E, #HT 12% SDS-PAGE Hjk, FHHEEZE NCE L. ¥ NCHE
F& 3% BSA BIH AT, 37CHME 2 h. DL 6xHIS iR TEEHE 1.5
000 fEFRE) A—Hi, 37CHIR 40 vmin /EM 1.5 h, PBST ¥k 3 1K, MK 5
min. BL HRP #RICHIARIER IgG (32 1: 20000 fEFRE) A =H, 37CIREK 40
r/min fEF 1 h, PBST¥¥k 6 /K, IK 5 min. &0 ECL 86, AMZERERE
RAMBRLER I TFHEAE, #H1T Western blot 71T .
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1.2.8 EAE AL
(1) MKEFSRAPNEARE 200mL, A PBS #¥ 3 K;
(2) BELEEBSIANEAKRERZ 50 mL EOEFY, A 8 mL LE Buffer
(50 mM NaHzPO4, 300mM NaCl, pH9.0), EEHF1k;
(3) EKREHTRBRBEAE ChE 30%, EHE2s, [FH3 s, AR
K3 18 min), ¥ HWEOB;
(4) BHEFRBOERT 4CH&MH4TE LS, 12000 Ymin, 10 min, YR L
A
(5) BB LEEBESHE 6xHIS FrEM Ni-NTA FRALETHES, £
4CE&HTESE 30 min, 4 5 min ¥ Ni-NTA SEM4ALETES@ES, UEE
HEAS Ni-NTA & &
(6) EH 3 EEHTHEFRA Washing Buffer (50 mM NaH,PO4, 300 mM
NaCl, 40 mM Imidazole, pH 9.0) ¥e#ENH:, EE 51K
(7) AZZEFEATRA Elution Buffer (50 mM NaH,PQOs, 300 mM NaCl,
250 mM Imidazole, pH 9.0) ¥eHiZEH, WELRE, EXE 3K
(6) FH A280 E/MERBrERl s ERBERA TR EHEARE.
AT ETIRERFRANAKENES, MAES LEZHEES 12 min,
Fi 12% SDS-PAGE Bk 7 th EAFEH AR
129 EHEANKEEENE
BRI REXREMEARATN NADP-EREE (NADP-ME) #EHE/£EMN
RAER A BEH TR, WAl EREEM HmME 1 AL, HFRE—
AMTEREAEARYE, B TERMEHAESMA 96 7L UV IRP, BiTEEIRX
e EHE A RBEEE.
BAIME X : ¥BE mL SAUFBNERERMNBRFFEIPER 1 nmol K
NADPH & S CA— /N BTG AL
¥ RESEEENE M (U/mL)=[AAXV R 8 +(exd)x10°]+V B+ T
AA: TE 3TCHHT, 340nm HKICEVIBRAE Al FIRM 1 min J5HIR
FE A2, AA=A2-Al; V R#&: RRAEZREAE, 3x10% L; &: NADPH BE/R
HIES, 6.22x10° L /mol/em; d: HLEBIMYERE, 0.6 cm; VHE: MMARERMER,
0.0lmL; T: KMAHE, 1lmin; 10°: B{7EHEEE, 1 mol=10° nmol.
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1.2.10 EAZE ARG ERR

ERMAR ISR EAEOREEEER, BT 50C. 55C. 60C=ME
FE, ZrBIin# 10~20 min J5 5 KR RS0 e B S .
1.2.11 FIELEE 57

Fi IBM SPSS Statistics 22.0 FAFXT7E 10, 15, 20 =AM K T HAE M

PEEMLEATEHEANBEESCEHIT —ET EZRmR TS T, U
(p<0.05) {ERBE A BirdE.

2. R

2.1 HRYEFE HmME 1 {314

RI\ARBAX KGHLH REREHMFLER TN BRERE
FRILH HmME 1 ZEFF, ¥t 1 XRR4E514, £ RT-PCR G RN

H R & RK/ADNLN 1182bp, SFHAX/NEFT (B 1-1),
M 1

& 1-1 RT-PCR ¥ 7%y

Fig. 1-1 The products of RT-PCR
M: DL2000 DNA Marker;

1: RT-PCR =4y

M: DL2000 DNA Marker;

1: The products of RT-PCR

2000 bp [
1000 bp

2.2 HmME 1 ZF 3 e o4

HmME 1 ZHMFHTERAZZE GenBank (WF5: MW400608.1), 4]
EEREMMERESR, HmME 1 ZERHBXK 1182bp, 45 3904 M EK. F
F MEGAS.0 B Fi4k#:1: (Neighbor joining) #J2 HmME 1 ZERHIEHE
ERBEHALN, ERETFR, AHAKREGHABEHALAH R HoME 1

(MW400608.1) 5 CHREHN KBHLABHE ME 1 ( KAHO795472.1 |
KAHO0790118.1. KAH0792359.1) AL FRI—14rX AW NHEEERFFHITS
¥, EEHESFIA 100%. 99.5%. 98.5%, HFHEMIL=EHHE ME EERTF
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%l (OHS98540.1) 433Z#H48, FIRMEN 81.7 %, H5FEER RS ME RERT
F| (XM_001297899.1. XM_001312469) [FE¥EHA 76.1 %F1 75.4 % (B 1-2).
FIRZEFERE, HoME 1| EEEKGHRAF R E HkESERT, SHAEER
B ME BEFE=EEEE, S5KBIL=FKHR ME BEEE.

. KAHO0795472.1 Histomonas meleagridis

66 AMW400608.1 Histomonas meleagridis

100ILKAH0790118.1 Histomonas meleagridis

99 KAH0792359.1 Histomonas meleagridis

OHS98540.1 Tritrichomonas foetus

IOOITXM 001312469.1 Trichomonas vaginalis G3
XM 001297899.1 Trichomonas vaginalis G3

XP 648590.1 Entamoeba histolytica

- 1-2 HmME 1 (Bt 367
Fig. 1-2 Phylogenetic tree of Hm MEs

2.3 BARAEFENEE

¥ RT-PCR ¥ #EE2(H HmME 1 EREZEZ FEZRIAHE pET-28a(+), 14
BEWMEHAFREFN pET28a(+)-HmME 1 XY EEERER, HIHE KT,
4rH129% 5337 bp. 1182 bp, S5HUHAMRF (B 1-3) HEUILERFETUHRPK
HEZIAEAEERARAFTNSF, BUFEREREHN KGHAHRES
HAFFERT ME 1| ZEFFIHTHX, ZERFFIA —ABERT, SER
FHleeE—8, ZEERTRNT ARE, RPEHLHFH pET28a(H)-HmME 1 IE
PR,

1-3 EAREFN YIS E
5000 bp Fig. 1-3 Recombinant plasmid digested by
restriction enzyme

M: DL5000 DNA Marker; 1: BamH I and
Not 1 EgY174)

M: DL5000 DNA Marker; 1: pET28a(+)-
HmME 1 digested by BamH I and Not 1

1500 bp
1000 bp
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¥ EHRILF K pET28a(+)-HmME1 #¥4{LE BL21(DE3), MALKKEN
0.3mM B IPTG 55 %A, 41T 12% SDS-PAGE Bk /&R 2R, EHEH

K/NEJy 46kDa, SHIHMRT, EBUAFERAT LEPRE (B 1-4).
M 1 2 3 4 5 6

60kDa S
50kDa | &

B 14 E4EH SDS-PAGE 247
Fig. 1-4 SDS-PAGE of recombinant protein

M: FEFREORS>FERIC: 1. EHEL PTG B EEENELE: 2. E4EE
IPTG SR EEERMBUIE: 3: A4S PTG #5%: 4. EHREKRE PTG S 5:
THEERUEE IPTGES; 6: KEUBEIHEZ PIGHES
M: Unstained protein marker; 1: Supernatant of recombinant with IPTG induction; 2:
Sediments of recombinant with IPTG induction; 3: recombinant with IPTG induction; 4:
recombinant without IPTG induction; 5: pET28a(+)/BL21 with IPTG induction; 6: BL21 with
IPTG induction

2.5 BEHEHR Western blot $5

Western blot #llZ5 R B8, FKEH rHmME 1 fedk 6 X HIS I PSR it
WA, £ 46kDa ReHIFFRMEERT, HFH pET28a(+)/BL21 #HUEHUKKRE
#iLE BL21 1SS EEA® (B 1-5). ¥ HmME 1 2B Z 2GR ETH

HREHRIE.
M 3 2 3 B 1-5 B ZE ) Western-blot K58

Fig. 1-5 Western-blot analysis of recombinant
protein
M: FIREARS FERD: 1. EHAEZ IPTG
%S 2. TERAERUEZ IPTGIES: 3: BE
R4 IPTG %
M: Prestained protein marker; 1: recombinant
induced by IPTG; 2: pET28a(+)/BL21 induced by
IPTG; 3: BL21 induced by IPTG
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2.6 EARRRZML

RKEFSREZEHLAE, HFERME, RAEHE 6xHIS #7%5H Ni-NTA £
By, WERFR. SDS-PAGE #MERER, EHEQ/LTFERES
FIEHHE L, £if 5K Washing Buffer ¥E¥%, ZWHEAFER, £ Elution Buffer
R EREIR (HmME | EAFTERE—TGRT (B 1-6), FIH A280 £4MRIk
P 44k JS tHmME 1 B ERREN 0.4mg/mL; AL RURE LT .

60kDa
50kDa

40kDa e

A 1-6 REAZ A2k
Fig. 1-6 The purification of recombinant protein

M: EFRREARS TERIE: 1: RERSE Ni-NTA ZEE5E0REA;: 2: Washing
Buffer 35— /KM 3: Washing Buffer 3 ZIK¥E#; 4: Washing Buffer 28 FLIKBEHR
#; 5: Elution Buffer 55 —X#Eft#: 6: Elution Buffer % =Kt

M: Unstained protein marker; 1: Effluent after binding with Ni-NTA; 2: Washing buffer for
the first time; 3: Washing buffer for the third time; 4: Washing buffer for the fifth time; 5:
Elution buffer for the first time: 6: Elution buffer for the third time

2.7 BHAEAMEEEENE

ik EETB IR rHmME 1 {8 AA= 0.18, TXREEXTRA AA= 0.
¥ REBEEEHEU/mL)= 868.14 UmL. &R R\ ZEAECEFTHEMBENE,
EEHNAERPZETATHIEEBEENRERTRELENEZH, BHHMNX
BEREEER.
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28 BARAMEEERR

A E AR tHmME 1 EARSH TKEBINE, EHNEiEEE (B
1-7), JKiEM# 10 min EANARIEFEHDS BFEREYE, N 15 min S0°CHEE
HHRTEEERR, HE555C. 60CHEFEZEMER (p<0.05), 55C. 60°CH
FEIE T REE, N 20 min = MEEHBHE S ER. '

800 - b )
B 50C
600+ SU:C
= 60 C

2
T

(e

o

o
|

b
1

(e
|

10 min 15 min 20 min

B 1-7 A REENN FXN EEA RO EREw

Fig. 1-7 Effects of different temperatures or reaction time on enzymatic activity of recombinant

3. MNESTHHE

WRIEARBANT KGHAFREREOHNFLERPRESNEFTEH®RE
FRIEK ME 1 EEFF, &iH 7 X452 E5%, RECKEHLAFE ISYZ-
F9 BRE AR RNA FHREFAN cDNA fEANEEIRY 3 HmME 1 2H, HEHIK
BEKIEHLRTF R HmME 1 Z[F ( MW400608.1) 7E GenBank H#E4T X RN,
HREREXGHARHR ME &R FEEERSHESKRIL=Z=ERERER
RARifL. ARABARAFKERESH ME | 5EZEVREERS, &
MANBIR HmME 1 FFIH#THN, AR SFEAESEEZEYREERS
EYREME, IHARRIIBRFFETNEREZR., HmME 1 ZHFH4£K 1182 bp, IfE
SRENE, D 394 MEER, MMESRIA 42 kDa. EEEERNFESA
F1LH HmME 1 BB A BEEHE, £ 55C/KIE 15 min FEEHEEER.
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F—8 KOHARSE ME 1 ERORERASEETEE

SRILECISEM AT R, BE. pH. £BE TP E=YEEN ME 1
RIBHETER= 400, Mn® F Mg 2% ME 1 BSiEtE BA RIFRNEEIER, MES
BEFIREE MBS EZRERE, BB —eRERBEERTFE, T Cu®™fl Ca
3t ME 1| EAEMEIEESEAER. ME | EARYHEASSERTHIEER
IR RN, R ENERERUMAELTRETHSET. ME 1 #4463
BREIT SRS BRRE, £ NADPEE ALK NADPH K24 Rk &k
BARERRIY), Ranzani PRI ME 34K 70 IR 4k NADPH /K¢
BHFEZEE X, NADPH EF4AREEIETEEEXEENIER, BREFEE
MVIEIRIE, RERBBRAIEREAE R FBRETESR (ROS) 218 F 40 M 41
SMRPE R EHE, ik ME BI657 55 IR SR IR A sl R .

ZET LR, HiCEWEEREEGEES HoME 1 &5, RiE—P
HE HmME 1 EARNREEEMRMEET T TEM, T—SRIEFBME
PEHRERMZEAEREPREM RS ERZ MNERRIE.
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BE KEARR R HmME 1 EARNREENRRESE T

o KSHALARH -HmME 1 EARTEEMRAES
B 5E BLor-Hr

ALFRBRHELEREAER BB R KSAHRARRFETEER
BRFERE B g KK —FERAURY, £R%RR &S MR E AR
", SBCLEKRE, XBHRZABIGHP, XMHRK S FBEH AN KSR
RRANIEL, ERCEETHE, ANEEZEBEREY, ZRERGFRRER
FFET-RE R, FKGRETTIE 100%, FRISEE KA K HEFRLERE XYW
Bl, BSRMEBT KA, TBX %A 5B, VR B E RS
7]

MARWEFREEENEAREE RANRE EHRE X RERERA, 5
REREAENE, XEEARASHFERNZAMREY, HiEXERES
HXREEARBS AT RARE, 45 BENH. AN2EEHRHEXE,
Btz S A —EREAERMN. RREHAENHIT T KGHR T RIBEk
MERBSERNERFEAAZLRSN, BEH TSI ERBRERTERER
EHEH, XEFEARSHRENFEAHER, ME 1 EHERRSTZ —. AERR
#E—BHRY ME 1 BEEKFUREMEEREDRSAN, SiasnEkb e
MER, AHRTFHHR BRI AR R RACF T,

1. MRS

1.1 ®pk. 415 ScR3Y

KIS LH R R ISYZ-F9 SRELEA ISYZ-D197 R ESEHK, NREHES
f2 SP2/0 HASLI = {R4F; BALB/c 4 A ARSE ICR 8 ARRAR, WEHBMK
ZhBEZS O BHRAE pET28a(+)-HmME 1/BL21 A SER B I RTE.
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1.2 FEEH SR

QuickAntibody-Mouse3W HRiE R BEEF]. S0xHAT. 50xHT. REH Ig KT
REe B9, WEEERAEERERAR; NCHRALERE, WERK
JEAT]; HRP FREHIEPNE IgG, MEH HPL Ad]: ECL hZEEARFM, WE
Tanon /A &]; HRP #FCHIAH R IgG. EH1S IgG M Anti-6xHis #R%/N R 8H,
JB BBI 2AF]; MHOSHRREEELTE, HALBEHRERE;: FBS (5
41MiE), WE LEINEYFRIEARAT; DMEM basic 775, ME Gibico
2d]; K#. IPTG F PEG1500, M H Sigma A#]; FITC #RcHIERR 1gG,
W KPL AF); HUREH KB, WME Roche A7) TIIEHMGEER, W
H75J1 Biotech A ®]; M199 #7f%. L MiE, WA Gibco AH] .

EEU2E: PowerPacbasic ! SDS PAGE Hiyk{X, My BIO-RAD A #l;
optima L-100XP #Bi# B.00HL, W H Beckman Coulter A& ; NanoDrop2000 #2##
BEEBEANE{WE Thermo AF]; Sunrise-Basic 2R, M B Tecan A#;
B PR REEMENE Leica AF] .

1.3 rHmME 1 ZHEHIE &

1.3.1 B#i rHmME 1 EH S RRESIARH £

2 M QuickAntibody-Mouse3W HRIE SR I M85 1, H4it/EH rHmME
1 BEERIE 6 AR BALB/c /MR . BUENSHBEENELAEDRK 1:1 MEAR
WIS, FERN 20pg/100uL/R, RN RERESRA (575 PBS # 1:1 KE
BIRST), REUMRBEULRES FR, FRADREHF 100 pL. 14 d /5 URE
EXt R A MR A D BT AES . 55 21 d TIRERE M, K
HKITCHE 1 h/FEAN 4CH#E 4h, 2000 /min B4 5 min, B MiE, FET
-80°C . RA[AI#E ELISA J77isl2ha il miBHi ks E, LAPRMEME R T RAMELE 2
E R KFR RSO MBI
1.3.2 rHmME 1 BEAHEEER

BB SR EASE pET28a(+)-HmME 1/BL21. pET28a(+)/BL21 FILLK %
SFA0R BL21 Bk, PBS %% 31K, MAEH EBRZNEEEHRFE, 12000
t/min B.(» 4 min, BX 8 pL b3 bFE, #E4T 12% SDS-PAGE HiK, FHFEIE NC
EE. ¥ NCEETE 3% BSA WHMAETF, 37CHIE 2 h. #FURH
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FE KGHALAR R HmME 1 ZHMTREEMRAREZEAREM ST

HmME 1 EAMNSHME (14000, FSPFE K H S HRELE (1:22000 K
—#i, HRP tRid MR R IgG (1:25000) F1 HRP i MIEHME IgG (1 :
20000) 43 HIEN 3L, Western blot 1 B 4 5 1 IR R
1.3.3 BR¥ rHmME 1 2HMESHE ME 1 BEHRMER Western blot %
N :

Bt FAAR RSN S H AR S, HmERTHERIEE, 2498 7x10° A /mL,
B 5 mL, 3£it#) 3.5x1054~Hifk, 2500 r/min 0 3 min, F 1 mL PBS E&H
i, TEKBRETESRBE (THE 30%, EFE2s, HEK3s, EENK 10 mind,
12000 r/min B> 5 min, EXEEMAES EHZMHED 12 min, 12000 r/min
B 4 min, B8 pL biE EAE, 12% SDS-PAGE Bk /FHEE NCE L, ¥ NC
FEE T8 3% BSA HIH AW+, 37CHE 2 h. DLEH (HmME1 MEHMLE (1
400) A—H, 37°CHIK 40 v/min fEA 1.5 h, PBST % 3K, K 5 min. P
HRP #RCHARFIR 1gG (3% 11 20000 f#FE) A"H, 37CRIK 40 r/min 1EH
1 h, PBST ¥tk 6 {K, K 5 min. &I ECL B, RAHAERLEBRERFNE
ERHF AR, 31T Western blot 717 .

1.4 T REGARGIE

1.4.1 31¥05%%

% M QuickAntibody-Mouse3W RFE R ZEEFKHHAFH, BALEN
HmME 1 BEH %% 6 A H BALB/c HitE/NR . BUENSHBREHNEAEARK
1:1 MHBIRERS, FER 20 pg/100pl/R, REVMNBRBRMUILRES AR, &
FUNBFESS 100 uL. 14 dJ5 CAFIRERHE R N B AT RRBENLAE S . 28 21 d 34T
SUTFERBCR L, (88 ELISA AU B g E, ERnERERNRS
#/hR, Fi tHmME 1 ZALL 20 pug/100pL/ R FIFIBA M S 754 /A Bk T
BRSSP . 3 d B ER M AT R/ BB, BT S
1.4.2 SP2/0 SR B 5 R 3 3%

HATHMRB SR — AR SP2/0 41/, BEFSHRARETH SP2/0 4
JEREBAN 37°C/KB#HAF, FRbEMANEE DMEM #5FE, 800 r/min &0
5min. % M 5 mL 20% FSB-DMEM ¥ FE R BRI REFH BRI
BEAMEF, 5% C0,37CHFR.
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1.4.3 TESFEAKIR &

EE 8 AR MMEME ICR /DR, BILIESAETREEHRHREEE 10 min,
¥AOREETHEHE L, AXHBEIMNEFEIFEREK, 28EE, ALHE
FESTERHE 5 mL 1% HAT 35775, BEFRESER TAORER, RRIZE/PRE
s, FAVESS #SHH S HRFMMRKEFREMA 60mL 1% HAT #5754, AER
HERERNWITIES . AEKBEEE o6 FLAMEFIRSNE 3 H i 2 Bks
BRI M FRERME] 6 H o6 FLAMIEFIRH, 5% CO, 37 CHEF+.

1.4.4 PREH KL &

B R/ R, AL SRS EEE R SR T IREHESE 10 min, K/HRE
ETHE e, ALEEB IS FEIFRTEEK, 2REE, N—EFNEHE
BRI T, EHBAE, BMAEHE 5 mL DMEM H3FEN IR,
BEBRERTMNSEHHES, BEIRE 200 BHASHRMN L, HFERBEMM,
¥R BB EFEEA SOmL 08 .

1.4.5 SHjupE

¥/ B S BB AMIE 5395, 800 vmin &0 5 min, ¥ EiEFH
%, BRHETELEER, FHARMESONEEROERE, £ 37CKB%
#F, £ 1 min FHMA 1 mL F#HZE 37°CH PEG1500, SEFREFLERM,
HEBEHELE. BE 1 min FMA 25 mL HRE 37CH DMEM BFHEL
IEERE, BEOERE37CHEE 10 min f5, 800 r/min &L 5 min, ¥ LEHFZE,
Fl 60 mL 1% HAT ##FrZK A ER SR, BNESHEFHMEK L REFR
i, 727, 5% CO237CHFF.

1.4.6 PHIEZ 3240 B H fii ik

MRS 5 d 5, XHMREFRR P AT ERK, BILFEE 100 pL 3
FREFMA 100 pL 1% HAT 85355, 10 dJF#TE£RE, BHARLALSHRE
FERFMA 200 pL 1% HT EFRE. SHAREKEAREHRG 30%8, M
HmME 1 EHAHEIE, ®EMR. A /NRIE SR, S48 EEAY—H,
FilE#E ELISA ¥EIfERMEAEAM, PhEZERSILETT KEFRHERF.
1.4.7 B {82432 8 40 i A S R

FAAERBRERTERRE, Z2RAE 143 MPRIBT— R &RFHM,
KRB ZRTIFIE I AT AR IT I, A 1 mL 1% HT FFEEH#HTHE
ke, HRIAEE 80 MUMAEFEMAZ 10 mL 1% HT ExED, KA
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JERmESE R 96 FLEEFR Y, B 2%, 5% CO237CHFR. H9d
MBRMHRE, FidETEL, FHRAEKEFREREN 30%6, FHEE
ELISA #2HeMistr, HRERSBHITE R, B2RTRME, fMikHamn
Bt HRER 5 2 VA 0 T B B I 2R TS AU AR AT I KR SR IR A
148 MRS TIL
RELEFEREAFANARERECHAREZN A, E4LE 147 $
7 195 Hh F BE P B T R A Rk By Tg 8.
1.4.9 BAREESIAG R ERN
Waitkl) (HmME 1| EEMRAELH FI&HFRANAE 133) MAEBLE
BESEyE &P 12 min, 12000 r/min B0 4 min, B 8 uL E#E ERE, 12% SDS-
PAGE HLIK/GHENE| NCHE L, ¥ NCHEE T & 3% BSA AW+, 37CHH
2 h. DR BB RN—H, 37°CHIK 40 v/min /M 1.5 h, PBST ¥E#& 31k, ®IK
5 min. PA HRP #RIEHIATIR IgG (3% 1 : 20000 F#E) AN H, 37°CHRIK 40
r/min {fEF 1 h, PBST ¥t¥k 6 X, K 5 min. #0 ECL 8, FRLZERIECHRE
REMBLE RN,

1.5 RAEH HmME 1 FRAF B4

15.1 REHEARHT

BUKBHLE R ISYZ-F9 BREFIRAERI A £, FH-20°CHA K 100%F
BE[E % 15 min, PBST %% 31K; A 0.1% Triton X BEFEER T/EA 10min,
PBST ¥t 3 K; MOA 5% BSA, 4°CHMEEI®: MARE rHmME 1 ZHMFE (1.
100 #5), XRAMANPDRAELE (1100 %), 37°CHEE 1h, PBST %
5 K FITC dRidHIEHR 1gG (11100 #B) A =%t, 37°CHEE 1h, PBST
e S s WINPRABRREHF, SECHREEMENE ME | RAEBE
Bk E AL
1.5.2 RSk EALSHT

FERASE 151, BUKSHASRSE ISYZ-F9 BRSBTS A X 4 415
ISYZ-D197 #hiiiEk, {FRMMREHAR EEEA—H, MREAMBHAHKERRE
M LR,
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2. 5%

2.1 B¥E rHmME 1 PH{& I & 843l 52

[B]#: ELISA Ml MEHARE, £RER (B 2-1), HHEMEREVIZ 1:
200 #RERT, ODasonm FJIA 2.4; IMIEFFE 409600 fZHS, ODaso nm T3 AT BHHEIL

B 2.1 1%, SEEMEMBTASN AN 1: 409600, 1B ST RRA /N R LB R AR AT
SRR AR rHmME 1 3 (5 BRI B BT
3.0 4
—e— [k L 75 Positive serum
o —a— [ tE {5 Negative serum
20
515 ]
o
(o}
1.0 1
0.5 -
0.0 M —— ;

L RS R

Diluted ratio of serum

& 2-1 B BAES rHmME 1 fHE4 I ELISA filE
Fig. 2-1 ELISA titer of mouse polyclonal antibody anti-rHmME 1

2.2 rHmME 1 AR ST

BB SR EARE pET28a(t)-HmME 1/BL21. FH Kk {LE pET28a(+)/BL21
LR AREFH] BL21 HiE, BHRERS, B LEESL Western blot £78, £RE
. EHEARYERE (HmME 1 FHHEME (B 2-2) FXSYE KIEHLSRE REE
mE (B 2-3) FRHEiRA, BT 46 kDa BB RHERT, RPLEERE
) tHmME 1 RIFHIFLE %

M 1 2 3 A 2-2 Bt rHmME 1 TS Western-blot 13

Fig. 2-2 Western-blot analysis by mouse anti-rHmME
1 polyclonal antibodiies

2o iDa i 46kDa . FREARSFEIFIE 1. EAWE PTG ¥
%; 2: TEREHUESE IPTG 58 3: BEHEEL
IPTG %%
M: Prestained protein marker; 1: recombinant induced by
IPTG; 2: pET28a(+)/BL21 induced by IPTG; 3: BL21

induced
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B 2-3 MW K HLARN HPHEERIMLTE Western-blot
M 1 2 3 o2
Fig. 2-3 Western-blot analysis of positive serum of
) chicken anti-Histomonas meleagridis
kD2 v, FRBEERS TR 1. BAES PTG &
§; 2: EEHELES IPTGC F5; 3: BEHEL
IPTG 5%
M: Prestained protein marker; 1: recombinant induced by
IPTG; 2: pET28a(+)/BL21 induced by IPTG; 3: BL21
induced

55 kDa
40 kDa

2.3 B rHmME 1 Z3E5 R4k ME 1 BERBEER Western
blot 58

F A & BRI tHmME 1 2 REHUEITE Western blot %558 K38 2H 237 &L
FRAEEHK HmME 1 EH, R ExR, FRHKRE rHmME 1 A 0EERN—
PR B RIKE 1 7€ 42kDa L I REEE AT (B 2-4). BIF rtHmME 1 [
P & AT LU R IR B R AR EFIER HnME 1 EH, HmME | EEERIFHR
DA Sic

M 1

A 24 B¥ rHmME 1 F{&H 5 24k ME 1 BEERM

55 KDa I f] Western-blot Az 3

40 kDa __ 42kDa Fig. 2-4 The extracts of H. meleagridis detected by
positive serum of mouse anti-rHmME 1
M: BREARSTFERS: 1. KEHHARRRARER
M: Prestained protein marker; 1: Extracts of H. meleagridis

2.4 BT REHARIB] &

2.4.1 RART/DN BB HT A K e

240 fa 8 tHmME 1 BE{EATUR G #EEIRIR, (83 ELISA =Bl & /T
ANRIMBEFEEAY, TERNEES 1:10000 LA L, HRLER D R#ETHEa
&, 3d BB ITaAREE.
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P KA 22 3

30 -
—— A @ BE (T —— D
25 o
20 A

215 -

0D

10 1

05 A

00 ey —r— T ya——

& $ & & P &
MAEBERER

Diluted ratio of serum

B 2-5 BiAR0 S BRULFEGTAZ 0 2
Fig. 2-5 Determination of serum antibody titer of mouse before cell fusion

2.4.2 PRI RGN MU AR B BT RE T A U MESR S 58

LG ENAREFEKZEMRILE 1/3 B A E#EE ELISA LN 2238 i 40 Mgt
ITVEE, THIEE] 17 NSRS AR, B T AN B I R S A AT
Wk, &t =R ERBANEEREHENLR, &R 3D12, 1A6,
1C10, 3G12, 1E12 F1 4B5. MRIFILHIE BRI 7] K R HE KL E BT &5
VEERHS, Xt RPH I ST R IR 1g KRBT EE. 2% %€ 3D12, 1A6,
1C10 4 IgG1 W3K; 3G12 5 1gG2aW3K; 1E12, 4B54 IgG2b K (K 2-1).

R 2-1 R WRE R
Table 2-1 Isotype identification of monoclonal antibodies
Wk AR
IgG1 3D12, 1A6, 1C10
IgG2a 3Gl12
1gG2b 1E12, 4B5

2.4.3 AR EH A RERN

iBiT Western blot £l B2 7 FEHMAXT rtHmME 1 EEARARAEE ME 1/
RERMIRA], BET 3D12 BREARAN EE AT, SRERE HnME 1
FEHTE 46 kDa A H IR LT (E 2-6), HIERMREA ME 1 £ 42kDa 4 H
HeeRMtEAEXT (B 2-7). RUERENEES RIFFSFRYE, BB IRAE
HFIAH HmME 1 EH, WREEBRERIERA REHE ME 1.
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M 1
- B 2-6 BEEEHi4AXT rAHmME 1 [ Western-blot 13
3 (5) ga g 46kDa Fig. 2-6 Western-blot analysis of rHmME 1 protein by
e McAb
M: BIREARSTERIC: 1. HnME 1EH
M: Prestained protein marker; 1: rtHmME 1 protein
M 1
— B 2-7 BREGIHXT BERR ME 1 EEE Western-blot
55kDa e
40 kD: . «® 42 kDa Loa ]
s Fig. 2-7 The extracts of H. meleagridis detected by McAb

M: FREARSTERIS: 1. KBHALARBRRARES
M: Prestained protein marker; 1: Extracts of . meleagridis

2.7 HmME 1 £ ik i e 4

2.7.1 REHRAD T

#] & B RIE rtHmME 1 MBS IFARAIEERER, KGHA R L8N
BFR 9 M BRI R e 5, TR IR MmiE RS H R HES. £H HmME
| EAEHRETRENRER. (B2-8)

Bright-field FITC Merge

Anti-rHmME 1

positive serum

Negative serum

control

L

& 2-8 MEHN Hifk ME 1 IFA ByEfrgs R
Fig. 2-8 IFA localization results of ME 1 using mouse polyclonal antibody
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A-C: BIF rHmME 1 PR¥EMIFE N —HIEE ISYZ-FO KGAL R H; D-F: BT RME
A—HIEE ISYZ-FO KASHMRH; A D: Bi%; B. E: FITC fRICHEHR oG #
®, C. F: g5 FITC &in

A-C: IFA with anti-rHmME 1 positive serum of H. meleagridis (JSYZ-F9); D-F: IFA with
negative serum of H. meleagridis(JSYZ-F9); A, D: Bright field; B, E: Stained using FITC
sheep anti-mouse IgG; C, F: Meger of bright field and FITC

2.7.2 BRREGAE AT

RS A EE R — 5, SRRAMSER A RE MR LR —
i, & IFA KIESERER, KXSHRR R EFHRENR A HIRBGRK 7
25 (B 2-9), RAEHERNIOCHERK (B 2-10), TN BARE
ML FIGES . R KGHRR HORFRAEARBERERA T HHFE HnME
1EH, EEFKRTZEANREEHE T HEABEGESFK.

Bright-field

Merge

FITC

Monoclonal antibody

Negative control

A 2-9 B ESHANEER ME 1 IFA B2 R
Fig. 2-9 IFA localization results of virulent strain ME 1 using monoclonal

A-C: BREREAN—HIEE ISYZF9 KEHLARE; D-F: R4 EEA—H
$% 8 ISYZ-F9 KIGHLARHE: A, D: Bi3; B. E: FITCHRICH ¥R IgG®E, C.
F: B35 FITC &

A-C: TFA with Monoclonal antibody of H. meleagridis (JSYZ-F9); D-F: IFA with negative
cellular supernatant of H. meleagridis (JSYZ-F9); A, D: Bright field; B, E: Stained using FITC
sheep anti-mouse IgG; C, F: Meger of bright field and FITC
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Bright-field FITC Merge

Monoclonal antibody

Negative control

2-10 AR REHAN TR ME 1 IFA eSS R
Fig. 2-10 IFA localization results of attenuated strain ME 1 using monoclonal antibody

A-C: BREHAA—HIEE JSYZ-DI197 KAHRH; D-F: xR EiFh
—HiE ISYZ-D197 XSHREH; A. D: #3; B. E: FITCHICHERR 1eG
®, C. F: Bi5 FITC &M

A-C: TFA with Monoclonal antibody of H. meleagridis (JSYZ-D197); D-F: IFA with
negative cellular supernatant of H. meleagridis (JSYZ-D197); A, D: Bright field; B, E:
Stained using FITC sheep anti-mouse IgG; C, F: Meger of bright field and FITC

3. MEEWR

AEX HmME 1 EE#ETHURERR, 4RER rHmME 1 EHEE R
tHmME 1 ZHAEEFKGHRAFREELE R, BEERFIRESE
Dolezal FPIN FlEER & ME 1| ZEERHAIFRE, EREKMHKNN 42 kDa,
A RN HoME 1 EETA UL UEHRRERDN—B. FFAFEL
Western blot 2l i A RARBEHHIK/NA 42 kDa, T rHmME 1 BHTE 46
kDa IR R, BRXTHIWFIINBTMA KD, HRERXFKDER
MREERHTEAEGFTEH HISHFE.

BREERAAEEREE. REEEAERASM A, TRATFEE
BRI, FEHERHFEIC, KR SCHIE THABHAR R ME 1 EEHW
BREGE, RAREBTAREZBEHMER, MEH#T Ig KBEE, 2%
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3D12, 1A6, 1C10 4 IgGl T3; 3G12 K IgG2a TE3K; 1E12, 4B5 K IgG2b I
X. ATH&RRENENEARELARENED, BF HIS &, FHAXR
B HIS BB 7] LURIEWLA 4 HIS bidd, NP5 EfF4E HIS S 38 BEHuAATT H IR
FEME, HBCEWTIRER AN HIS AABE 0 PR R4, Mg T3
A IR 40 FLR

Hrdy ZUSH R KA /L=EHF R ME | FETHRE S, KHRFHHE
A BIE tHmME 1 A% fiE A B e SRR —HldteT IFA ik, SR BRK
Fe S HIT KA R R MFE S, IEH ME | B THRES, 5 Hidy
SFERRER N EUREEHAN KN FA i, BnT —AER85H
B, RNERERBEFRTIOLESHRKTESRK, RERFTEREA
HEREAHZMER, ME | ERFHRNERESERTHEEEERRE,
SHEREIMER, B MEENREER .

AR ERIER HmME 1 ZREKGHRARF R HEERIRE, BRI
57 rHmME 1 EHRF RN REEEMGUSEE, BT ZERRRERPE
RART/ERE—BBEA.
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B=8 AWARR R rHmME 1 F B R RE R 3R

ASFERERETEES, WHNEATTERIT, 2% 48 FAR
KISERAG, FEGMAERLREY. B TS L5 7E SO R R X ER
S ST Y, KA R TS HR A 77 I 366 8 2897 20057,
FARBEE LB FE O BT 2 1 AR L TR K S AL s e R Lt L
2 /R IE R AT AL M, R R IR A TR R B A

R A SR g T SR B EUF R 1R T TR AR sk N 26
SR T B R 2 UK O HE H G B G S AP R O T B A T BT
VR E e As, [ P ANRE R TR i KX 4L R B T B R RO R R
APEARN R RA T ANASREE ME 1 BE, FRZEAEAREIR
K8 T A BN S R AR ARSI, tHmME 1 B 65 5SS ARG
4 45000 Tk P I S A, LT BRI B S SRR R R e o A 2
— 5% tHmME 1 8 E1 518 RO A AR B Al i ns, AMAT % B AUE E I e R
MTT, BE KT G T 2 s T e 2 R

1. MR 5

1.1 AR, LRSS HER

KIGHELRBHE ISYZ-F9, HALRZSEIFRE, BRREHRFERTE
firgsRES (B4 10 mL: 9 mL M199; 1mL B fiiE; 10 mg X&) F 40C
REAERETFE: 1| HEE SPF 78, METLHLEPWVERAT, ELKEHRRE
HPFETESFE, ERATRMESELER, TOKPHEMESERE, XAEH
KEHF B, EHRIEAH pET28a(+)-HmME 1/BL21 B ASE B IFRAE.

1.2 EEEFMEE

FERF: BSA. REME Biofroxx AF; MI199 ¥EFE. TfE, ME
Gibco AF]; K#r+ IPTG. HREFMFEATELEEN, WEH Sigma AF]; &
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BHBFRAESRIYME OXIDID A7) ; RIBBEEHIER. Ni-NTAEMEHA
W B &5E AR AR HRP /FICH¥EHXE 1gG, ME HPL A A);
TMD 6%, MB EAETAYFRAR; AREFRNRAFNE, WEIELRE
VR EHERAE

FENIE: VCX-130 BEBEHBERAUEE Sonics AF]; optima L-100XP #IE
.08, MH Beckman Coulter A %]; NanoDrop2000 #H# B+ E QW E VW
H Thermo /A 5]; Sunrise-Basic BEFFR{Y, M H Tecan A ]

1.3 e F &

SWE—F 1.2.8 M4 rHmME 1 EH. 55C/KHE 15 min ¥ rHmME 1
BEMENEEEE, ¥ HmME 1 EEABEE 2 mg/mL. RBEEEF P REN
REFE, BEOMNBRELENSFERAZEEN 111 BE, BREEARAL
TN, EEEHANBMAKIRE, WEKFEEKE LFHL%
JEW S min AAY B, BHZFREESET | mL LEEHNSF.

1.4 RS 0B

RERITEREEFFELE 3-1. RBAHS N HnME 1 200 pg fZ4H.
rHmME 1 100 pg %4 . rHmME 1 50 pg % BH . REZWHRH. REBBRK
HAMETINBAE, ENMARAE, §4 10 3.

AANBIHARE 19 d BiTMBERIE, BRFIEN 3x10°4/300 pL/R. X
BIFRERT, KRR RENBEPIRE, & 40CKBPREMLEMAESE 8
mL M199. 1 mL SfEM 10 mg K FIEFEPLMAEF N 10mL, 40CREE
FIETR . BEAE T 5 0 I A 1 K RS 4 4330 e A I BRSBTS, TRER 3x10° A4
ik, 4% F 1.5 mL EP &, 3000 r/min B0 3 min, SERE 300 uL Bk, F
EZ&£ERE, KITIRY, BET 40CHREFHAP. RBHRAEEM 300 pL A&
RRREE IR,
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£ 3-1 R P AIR R
Table 3-1 Experimental design and immune program
H5) AR wFERE WHER @ HHRE AR
(d) (D
rHmME 1 200 pg 42 5. 12 B TSt 19 A 3x10°
rHmME 1 100 pg 42 5. 12 RSt 19 T 3x10°
rHmME 1 50 pg 48 5. 12 BT iEst 19 THEFE 3x105
RGREH RA / / 19 5 3x10°
RGFERBURA / / / / /

Hernt R A 5. 12 B TS 19 HH5E 3x10°

1.6 BRI BRI R IR

1.6.1 RIARNFET-F

MG T B EM B HEHERIR, ARG HEKRRES, BHRE. K
. EE. RRAFELTHERE. SGirBUR)E 12 d IR AW FETH.

(1) BRE (%) = CRFEAEE/IRETEHD x100%

(2) FETFE (%) = GETESH/IHRMNEEH) x100%
1.6.2 M EFR

FE—RE (5 O NEHEGRIITHRE, NERGENEE;: FHN (19 D
BATHREABURMAE: WHRE 12 d A SEHE RE#EITRE, R RN
HE. WERIRTETELR 3-2.

R 3-2 MBIWFHE T
Table 3-2 The calculation method of evaluation index
W E R TR
SFEIEE | T A E - KA A
FHXERE | CRBABE/RBFRBURIEE) x100%
I E 2 R LR A E-BURE A E
FHXTEE S 2 CAIRAE E/ R EFORBHAME) x100%

1.6.3 &4

HHES 2REFABR R, SRARINERATERRZET T
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IS tHmME 1 B8R . W0 hrERER 3-3.
R 33 MR

Table 3-3 The standard of lesion score

AN ME AR

E%E%ﬁ@%ﬁﬁaﬁ,ﬁi%ﬁﬂ%ﬁﬁ,ﬁ%ﬁﬁwﬂﬁ,§
ERGR, ETREYR
1  EhEHNE, RFERERAERERE

EREREEE, A TERHFELYSATMERTERERS, B
17 fo M B AR B E F R PR A H A

EmEME, SMAENEHENTEREL, NEREARTYRER

B H R

ERERERE, SRR BT EMRIENGY, BhAE T8

- HRLEEARY: FEHMMEER NERNRSBUERRRE

0 WAHARTLNEMFIL

1 FE ISAPERKREERIEL (ERADT 5 mm)
HERAF L PREEARTEL (BT 54, REIKRHERIEL (ERE
it 5 mm)

3 ARWTRAFS/NIRCKHIR AL

4 EBEIREMRERTEREHHRE.

FFRE 2

1.6.4 FLAK RN

FRBABT 5. 12, 19 d FEYLRER 5 REHLK, HBELE, BEE
ELISA M &K, SMEARE 3 MERETL.
1.6.5 S B T AR

J43E ELISA HMRAFRARFE, HEUHEBPRERE, JEE 5. 12,
19 d B RWA M FESH IFN-y. [L-2. [L-4. IL-10 KI7KF.

1.7 BB E 55

Fi IBM SPSS Statistics 22.0 AR WEFBR. MIEPTE/KFER4
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B RFER AR
L Ge B K P A5 AT — 07 ERR AT, UL (p<0.05) fEREZE HEHIETR
)

2. 851

2.1 BREAIFEL-H

HREIES, MBEERLHBER. BTHRE7d REERFCRARMEFIRA
G RRIARIL . WU, HFHRGEEE, FRRABARIVHEEL,
BT, BodfEgemt. ReRRMHRANSTHEER, BHRER
. ZFRABRAHWTYRET . RARENLTEMS, HoME 1 100 pg HK
REREF (R34,
R 3-4 ZRBA RIRERFLTR
Table 3-4 The morbidity rate and the mortality rate of each group post challenge

Bhm  REAEHK RRE LIASPLE ¢ FETHE

5

PLE 4 (FD (%) (B (%)
rHmME 1 200 pg 4 10 5 50.00 0 0.00
rHmME 1 100 pg 4 10 4 40.00 0 0.00
fHmME 150 ug 48 10 7 70.00 0 0.00
KRG HA 10 10 100.00 0 0.00
REERBUBA 10 0 0.00 0 0.00
PermIx A 10 10 100.00 0 0.00

2.2 MEFEN

FEWELRER (X 3-5, B 3-1) FHEE 1 (REHR), 6 MAKRA
THEZER (p>0.05), RPLEZEMNERAFEAREN. FIYEE 2 (BH
BrE) o rHmME 1 B M EN R T RABERRA, KTFREERMHRE, K
i tHmME 1 200 pg %48 rHmME 1 100 pg B H 5 REEHBHAERE KR

(p<0.05). FIBEFEHTNS, rHmME 1 100 ng HBR R .
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K 3-5 BRRAE MBS
Table 3-5 The weight gain of each group post challenge
X E SR X EE

451 FHBE () FHfEE 2 (g)
1 (%) 2 (%)
rHmME 1 200 pg 44 79.28+1.50° 97.41 78.25+2.71% " 90.68
tHmME 1 100 pg 79.1042.50° 97.19 81.66+3.56% 94.63
rfHmME 150 pg 44 81.43+0.91° 100.05 73.53+2.53% 85.21
RGBAEBRA 80.77+2.272 99.24 66.84+3.16° 77.46
RELERBHA 81.39+1.712 100 86.29+2.01° 100
PeIxt R A 79.96+1.68° 98.24 71.93£1.17% 83.36

E: ERENIAEFZHBEEREREE (p<0.05). Note: The data with a different letters
means significant difference (p<0.05)

1007
5 a2 a
2 a - 3 2 blf . )
ol & _T_ v A I . | X o5 EE rHmME 1200ug4l
C = % —] =3 rHmME 1100pg4l
= oo M| J . | =3 rHmME 1 S0pghl
i': / 44: |
3;:; 40 4‘; g Al s A oAl
.- = ks Al
- =3 ¥ Al
T Kkt dd TR 2
A 3-1 FRRABMEER
Fig. 3-1 The weight gain of each group post-challenge
2.3 W25

THfE 124, BERBASRIR, rHnME 1 200 pg HiRK8 S F 7 AFIER

T, FRELERAVERB/D, RESBHAERMKEERER, SEMRHI

B E7%3%; rHmME 1 100 pg 4881 tHmME 1 200 pg ARTHERELHEE, HE

iR A2 tHmME 1 50 pg RS L U AR, £EREEH
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B KT 22 A X
REERWRE, MEBEEERRTEREERS: ERXTBARRGERHEARE
BER—-2, KESRESHENIEE, RELEES, HoRELER
B smm, FIAREEHBNERRE, EMAEMHEK, BREWREY. B
BEME, pRAREH I RABBARBUERHARBEGHEMNE BSRERHBERE
(H 3-2), .

R RS, FRREHENER SHZRLEEER (p>0.05). &4
GEAMERRR B DT REAZERA, Hd HnME 1 200 pg A
rHmME 1 100 pg AR FHGHET TS5 REEREAFREEER (p<0.05),
rHmME 1 50 ug A5 R REHHAZ FTLEEEEZR (p>0.05), EFIXTEAR
KEBHHAFFER TS EHABER, IERERN TFRRBREWEE N, T2
BEATE (R 3-6, B 3-3). BUHEATH4KE, tHmME 1 100 pg HAEZERP R
Bt

B 3-2 FRBLEAMFIERE B A GHE

Fig. 3-2 Gross pathological changes of liver and cecum in chickens of each group

A: rHmME 1200 pg#H; B: rHmME 1100 pg4; C: rHmME 1 50 pg4; D: REHZE
A: rHmME 1 protein 200 pg dose group; B: tHmME 1 protein 100 pg dose group; C: tHmME
1 protein 50 pg dose group; D: unimmunized challenged group; E: unimmunized
unchallenged group; F: adjuvant control group
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2 3-6 FRRAN P REEHRRTS
Table 3-6 The pathological scores of chickens in each group post challenge
45 FEIRFRE TS5 EEHEHITS
rHmME 1200 ug £ 0.17+0.172 1.00+0.37%
rHmME 1 100 ug‘?ﬁ 0.17+0.172 0.67+0.33%
tHmME 150 ug 44 0.50+0.342 1.83+0.31%
RGEBRHA 1.50+0.722 2.83+0.48°
KGR HRA 0.00+0.00° 0.00+0.00°
Hesixt B 0.56+0.182 2.50+0.43¢

F: RPEFNFARZREEREREE (p<0.05). Note: The data with a different letters

means significant difference (p<0.05)

5—
ﬁ B Hm)ME 1200 pgfl

4- - =3 rHm)ME 1100 pe4l
- A B3 rHmME 150 pgl
= = A R4
x 2 ] | K G e A el

v = VoAl al
19 a a
oLlunch 112 ﬂ

HEREEL4) Sl oy

B 3-3 FRAE PR EBRE TS
Fig. 3-3 The pathological scores of chickens in each group post challenge

2.4 JiiEK RN

fERE1#E ELISA R EZEFES Rk FRENL (K 3-7, B 3-4),
SERERE 5d (—Ri)D FRBREASR AR KEY—, THEER (p>0.05).
£ 12d (—RE—RA) SREAHNTKEHERASRGAEN=ZHFEREN
ZR (p<0.05), HF rHmME 1 200 pgéB&E. £ 19d (ZHRE—A) SH&E
HRERNBEZFAT (p<0.05) H rHmME 1 200 pg A rHmME 1 100 pg £
FERAHE. REEHHA., RELRBBHANETNBABARSFEBK
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PN 2 e 2 AT
ER (p>0.05), HHERIRSTEKPEFELH. HPHAOKFTNS, HnME 1
200 pg HABER R BRI, tHoME 1100 pg A 52 MLk, BRI,
£ 37 FRREEH KT (ODusod

Table 3-7 The immune interaction of each group (ODsso)

Hl 5d 12d 19d
rHmME 1 200 pg 4 0.14+0.022 0.41+0.05¢ 1.08+0.07°
rHmME 1 100 pg 4 0.13£0.01° 0.37+0.03¢ 1.05+0.09°

rHmME 1 50 pg 42 0.14+0.022 0.34+0.07 0.79+0.26
REBFEWHA 0.13+0.022 0.21+0.022 0.31+0.05°
RAGFERI A A 0.13+0.012 0.21+0.032 0.37+0.05°
FeFIRT A 0.13+0.02° 0.29+0.09° 0.31+0.022

F: FREFNIFARAFZFHBHEHNZEREZE (p<0.05). Note: The data with a different letters

means significant difference (p<0.05)

~ 15-

x Bl HmME 1200 pgé4l
7,

;::f " =3 rHmME 1100 pg4l
= B3 rHm)ME 150 peg4l
< == A s Bl Al

= s pis A AL
= == AT kAL

g,g:'

o

il

&

A 3-4 F RIS SBIHKF

Fig. 3-4 The immune interaction of each group

2.5 S F AR 3

2.5.1 IFNy
IFN-y/K M ERER (£3-8, B3-5), 5d (—&HD HiRWAH IFN-v

KPEE-H. Rd (—RE—H), ARAERGEEZHFEREER
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(p<0.05), REHBRMFEF IFN-y HHEA S, HmME 1 100 pg AFtEHR
HBE. 19d (ZHRE—A) BEAEgREANSTREERRA., REER
B A AEFIXT A (p<0.05), tHmME 1 200 pg A& & . # IFN-yKFm 5,
tHmME 1200 pg H& &, rHmME 1100 pg H 52, HEAER.

2 3-8 B RIHTE [FN-y K (pg/mL)

Table 3-8 The levels of IFN-y of each group (pg/mL)

4 71 5d 12d 19d
rHmME 1 200 pg 4 77.14+2.89° 102.51+2.55¢ 123.94+1.814
rHmME 1 100 ug 42 73.2342.112 119.88+2.934 114.8743.034

HmME 1 50 pg 48 72.53+1.23° 109.58+2.10¢¢ 104.68+2.100
REEHA 79.64+£4.20° 90.32+3.22° 86.7243.632
REFERBLHA 79.22+3.482 76.10+1.57° 89.36+3.952
ilpagiche] 80.56+3.96 86.34+3.56% 96.12+3.40%

F: BHERVIARAFZHHEREREE (p<0.05). Note: The data with a different letters

means significant difference (p<0.05)

1507
';5100—1 ag @
ER P
5
Z 50 Ig
B |

0 L

R
pa¥
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19d
B 3-5 R4S IFN-y K

Fig. 3-5 The levels of IFN-y of each group

rHmME 1 200 pg4l
rHmME 1 100 pg4l
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2.5.2 IL-2
IL-2 KPREMERER (B 39, B 3-6), 5d (—&A, %KXEHA IL-2
HPHREAR—F, 12d (—RE—F) &4 IL-2 /KFHEFRF, rHnME 1 200 pg
1 HmME 1 100 pg HEBER/ THMLA (p<0.05). 194d (ZHRF—AD,

rHmME 1 200 pg Z1. rHmME 1 100 pg 41 rtHmME 1 50 pg H¥ 5RGE =4
BEEBEM®ER (p<0.05), H rHnME 1 200 pg # IL-2 /K P& H. 5 IL-2/K
Pl E, tHmME 1200 pg &5, rHmME 1100 ug 52 Mk, EARER.

£ 39 B RBRAE 1.2 KF (pg/mL)

Table 3-9 The levels of IL-2 of each group (pg/mL)

451 5d 12d 19d
rHmME 1200 pg 4 67.84+5.43° 135.03+£1.81° 145.01£1.50°
rHmME 1 100 pg 48 69.57+5.622 129.05+1.27° 140.11+1.64¢

rHmME 1 50 pg 44 77.90+4.05° 105.48+2.06° 137.2840.95¢
RAEFEH HH 71.49+6.04 97.33+3.27 112.49+2.76°
RGEFERBRA 76.24+3.632 96.65+2.182 112.57+4.30°
b ogiceic 74.69+6.80° 96.83+1.91° 98.24+2.35

#: RPPAAAEZHHEGNEREZE (p<0.05). Note: The data with a different letters

means significant difference (p<0.05)

‘mL)

=1 §

(p

Lo}

ll.l"'

200+

150

100

pooooa

B 3-6 FHRBE 1IL-2 KFP

52

Fig. 3-6 The levels of IL-2 of each group

rHmME 1 200 pg4l
rHmME 1 100 pg4l
rHmME 1 50 pefl
A3 Ao 4l

A G AXOR4l

i ] 41



B=% KYHALR S HmME 1 & B K SRR SR N

253 1IL-4

IL-4 KPR REBR (R 3-10, B 3-7), 54 (—&H), HFREHK IL-
4 KFPEE . 12d (—&%J5—F), rHnME 1 100 ug ZH51 rtHmME 1 50 ug 48
IL-4 /K FHRTRER, SEMNHAFEREZR (p<0.05. 19d (Z&RE—AD,
rHmME 1 200 pg 4H. rHmME 1 100 pg 2151 rHmME 1 50 pg B E KT REZE
FI=4H (p<0.05), Hr rHmME 1 100 pg 4 IL-4 /K FEIK. 5t IL-4 KPS,
rHmME 1 100 pg HEH K.

# 3-10 ZHRBEYS 1L4 KF (pg/mL)
Table 3-10 The levels of 114 of each group (pg/mL)

4 5 5d 12d 19d
rHmME 1 200 pg 4 92.53+3.23¢ 109.61+3.43P 104.27+1.69°
rHmME 1 100 pg 48 94.99+2.922 86.77+2.82° 80.21+1.228

rHmME 1 50 pg 48 93.3943.122 87.97+0.98° 93.56+1.65%
REZBHA 95.20+2.96° 126.44+3.71° 146.76%5.47°
REFERBHA 93.74+3.77° 115.9342.65% 137.3845.25¢
IRt A 97.61+3.452 106.60+3.39° 143.2844.11°

#: EPRNAEFBHEEREZEREE (p<0.05). Note: The data with a different letters
means significant difference (p<0.05)

200
Bl rHmME 1200 pg4l
< .
150 I =3 rHmME 1100 pg4l
-;: rHmME 1 50 pefl
£l .y a . = A H Al
T — WP /0P S ]
=~ 5o ; = {0 Al
|
. § -
5d 12d 19d
B 3-7 FHIRE 1.4 KP

Fig. 3-7 The levels of IL-4 of each group
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254 1IL-10
IL-10 K PRNERER (K 3-10, B 3-7), 5d (—®R#0). 12d (—&E—
A) M 19d (ZaF—RA) FRBMLEFEH IL-10 IREAVNEER
(p>0.05),
2 3-11 HRBAHM 1L-10 KF (pg/mL)
Table 3-11 The levels of IL-10 of each group (pg/mL)

Al 5d 12d 19d
rHmME 1 200 pg 4 33.17+3.23¢ 36.95+2.14 38.61£1.622
rHmME 1 100 pug 4 34.91+4.35 31.50+3.55° 44.49+0.94°

rHmME 1 50 pg 45 32.53+3.16 31.33+£3.87° 35.76+1.95°
REZBHRHA 35.3744.25° 30.51+1.76° 41.716+3.20°
RAFEARBHAH 33.974£3.41° 41.83+3.64° 41.07+2.55°
HeFixt B4 31.9042.56° 34.7142.22¢ 37.70+2.31°

F: RPFRVAFEZHEEEEREE (p<0.05). Note: The data with a different letters

means significant difference (p<0.05)

60—
" _ mE rHmME 1200 pefl
T B s 3 rHm)ME 1100 pgfl
= LN B t 7 1 rHmME 1 50 pe4l
E 1 [ T =3 kI Al
§ A3 A oAl
= = ¥ il el
| ] 1N
12d
A 3-8 FRWAN IL-10 K

Fig. 3-8 The levels of IL-10 of each group
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3. hME5THE

E45 ALl ST AGELRHR ME 1 BEIRMT RS %+ T 4R §
EHEE, #0FANRE ME | EENTUESENGEERFHE. SR CHHE
HFET HmME | EEFEHZEEAE RIFNFAEE, XEHREBH
HmME 1 AT S5CH#H 15 min J§EZBREEEHF R AEEFE LA E,
MBI FEE R RRE, BT, FHBE., HEIHS. RERMRET
KPENGEFEXRE AT T R R BRI

FEEERRIAF, BRBERBRES HTEHRAHIEFS, HMiRREHH
PURBHUTR . B, HEHBEER SRR, AN EMRB4, HmME 1
100 pg HRIMGRERIIE RED, RRERE. R\ TFHHEMT, £HEk
Bt CEFHHME 1D 6 MARAZREREER, EHAZTERNIE R =44
BB, RN CPUEE 2), ReERaAnAMERHE TR, 5
rHmME 1 200 pg . rHmME 1 100 pg HFEEEEER (p<0.05), rHmME 1 50
pg HAMERHMNBAR, RERFBAREHATEEEZER (p>0.05). ERKITE
1, ZFRBABRHIE AT HER. FHEFERETSBRERRRERB
HAN S A FEAFRENRE, HEP HnME 1 200 pg 481 tHmME 1 100
pg ARTENEN, REABEWHABRERANTE, HERHAEE (p>0.05).
ERTPHRET S EFBRREEARBBASHARBHANFAERZE, HomME 1
200 pgH. rHmME 1 100 pg A5 rtHmME 1 50 pg A B E R T R BB R EFE
FISTERA (p<0.05), & rHmME 1100 pg HRZEBNER.

N FRERE S, BREFRAIRREENSHZ —, BBREERN
FOL0 B G e S B2 U B i — 2B PR At B B IR P O M B E HR U2, A R
BESEREZRVAEMNERLNS, SEARAEMEREZEIS., HMEE T
MREXRIEH, RETRAENFFEURREMMRENE, @RETFES
N AR EHENSNAEES SARN SR U617, HEEREMMR (Th
A¥% Thl 1 Th2 LB, HA Thil 40454 IL-2. TNF-a. IFN-v, EEIIEE
NEMMERE; Th2 MRS W IL-4. IL-6. IL-10, N"BERBERENE, WP
AR, Thl BN SFRPHERE S, Th AN SHEBEREER, —&%F
EETERALL
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KESCHIPARK S ERER, £5d (—&RATD SMRERH 2 AKX
Fi—, 12d (—HjE—E) rHnME 1 200 pg 4. rHmME 1 100 pg 4HH
tHmME 1 50 pg AHifdKFEZEFTREBBBEA., RAeERBRHFFIT
B4 (p<0.05), FHr rHnME 1 100 pg AHEAT&E, 19d (Z&E—FD,
rHmME 1 200 pg £AF1 tHmME 1 100 pg HHiA/KFEA—H, BEETTFHMIR
B (p<0.05). WHEEFKPFERRER, 5dB, &FRE4H IFN-v . IL-2. IL-4
FIL-10 K EAFAEREEHRZER (p>0.05), rHnME 1 200 pg . rHmME 1 100
pg ZHF1 tHmME 1 50 pg i) IFN-v 0 IL-2 /K FFEE Bk BOR S A&, 19 dif
BETTREBLBAEHA. REZLRBCHAREFINEH (p<0.05), T HmME
1200 pg48.. rHmME 1 100 pg 41F1 rtHmME 1 50 pg 20/ IL-4 /K0 230 F i
%, ZAREREH THI B8FFIEH, IFN-v fl IL-2 KESWX#H T 1IL-4
M4, IL-10 BRRAKFHEATLEEZR, HNZEAROREEREIHAR
FHRILAE=4 IL-10.

SERWE. FETFE, FHWE., KT, MR 7K FRLE
J7TH, rHmME 1 100 pg ARZERFIERLE, T—HREERKRH*E BRI LK
. k@R, NlmRE B e 2.
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1. X KEHARF R ME | BE#HITRE. FAMRABESERE, SREFR
HmME 1 K (MW400608.1) £+ 1182bp, 43T 394 MNEEEE, LESHK
EE, 5EMREREHRARE S ME 1 AL FE—N2XH, FEEES 518 100%.
99.5%. 985 %, FEEMILZ=EHHLRAELERES. WBEHARKFK
pET28a(+)-HmME 1, F}#4LE BL21, RINESREHEHAESL, TELUTE
WRRFELE, KN 46kDa. tHmME | EHEAEEEEM, £ 55CH#H 15 min
T ERTEE R .

2. MAKEHLE R HmME 1| BEBTHEREEM T, BIEHUAEH AR =
PRI E PA R B tHmME 1 FHiEF e R ERS rHmME 1, BF RIFH
EtE. BPL rHmME 1 BA 03 R 28 o e A 2 A 5 ek AR 5 o s 461 4 e e
ME 1 RAEH. IFA BRI RMKRES ME 1 RS ESAH R P o mRe, s
THRARRS, RSB 2 TSGRk

3. A#E—PHEE HoME 1 EANSERP SR, RE=MHIENEN %
#ZH (tHmME 1200 ug 4. rHmME 1 100 pg 451 rtHmME 1 50 pg ) K&
WHA., REFRBBAMEFNBL. GERRE. FLTE, FHHE. &
Zitar. PUERAREFKFRAE S E, (P rHmME 1 EB SRR 8E,
R ER, tHmME 1100 ug BB FPRREEE.
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