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FAVA (7Y 7BRERIZ58A) B8R R E Y HR-V) IZELT
BESBRGEREL 8-  FEETIA (BTEXE)

FAVA OZmENX. HA, +—A 707, BE, AR Va2 & 9 HET, WEHICE DMK
EREERBELTOWE A, REEIL, U R—UARZ PEE LY, FH264E11H28H A 530H £ T
SHME, V)V F XA X, 20X aF I R—=)VIIHRWTEEINE L7,

Fd, OEWEL. OFEEEIMESY. OKESY., OEBRBWET., ORFEFDS LUEE, OKEFRDB
LU, WKERY LAY, @K EROER (BEFZOHNT), OQBERE, OBRERE - FHESL X
OEBHE, OFOMEFEDO Py 7 225 hNTEY, HELTRRSY —t v ¥ a3 VI nnsEQTT
bhE L, i, ROQOZFOMEZD My 7 ATRAY =ty v a iy b)) — L [EBAEHE -
TR ORI Sarcocystis fayeri FEIEVEY X0 B OBELT RO T I 7 BBEH). 75 FEWFMEIR & i 2
N OV E ZOVEIR]OEETREZITVWE Lz RAF—t v 23 V29 VENSFEITHE, b
EAHi&, BRERKPMWS Eox >y b
V=B F L7,

MAIFAVA IZZIML 72D, *F
2549 H 6 H (42). BIRRL&fEIC
A TR S L7z A A AR i A B R
flitih s A AR R FE LR ITB WV T
FREREESREFEEZE L
CETRIRSICHEEINZZ LIZX
DET,

REFHEHOBEELWEB IO
FAVA REDOT7 7A T 27 MIFRL
DHNETT,

RRZ—ty 3 >DHIT 2EARTEREMGHSD S
=EFEEXHE

ERNEE - TROREME Sarcocystis fayeri iRIEME R 1IN BDEGF
RO7 I/ BECS). D FEVFHOMERERIEZ 2> N7 EDERE £ DMK

BERANEEREL 24— OXBE 75 BX B
IO
HEOIX, BARICEE LERIT B - Sarcocystis fayeri 75 74 A MEBTd % 15kDa
g X EREREREIRTH 2 THICEG L. 20X = XA THE L7z,
AN, JEEPELSkDa 7 ¥ 8 7 M OB T KT I/ BRECHI & AT L. Z O T EWF IR %
LML, SO EEE 2R L, ZOREEICOWTHE L7220 THET 5,

AR O3

1 HEIEF RT3 BRECH] O RN



14

15kDa ¥ ¥ /37 O BT KT I/ BRECH % fRBH$ % 726, Ak Stayeri ¥ A N &2l E 5055
FLIEBEEZLODLWTIRIL 720 L2V A+ % -22C Collfk, 3STCTREL, My v /828
w720 YANY Y82 % SDSEKRY T 7 ) NT I FFVERKE % £l L. 15kDa ¥ >~ /%
JEEELTIVEYOML. M) T rEMA. BHNY X0 BT IVNG R T 72, 155N
HALEW R T F FIZonwC, i HPLCIZE W RTF FE2GHL, 22002 %75 2723
LD L 7z WL 72T F RIZDOWTT 3/ BRECAI AT 361 2 I\ C 7 3 /7 BRELY % fgAT
L7zo b N727 32 7 BRECHIIZOWT BLAST % & bW T Z ORISR R L7z, Ein o
ERxI7U—=0 7357207 A M5 mRNA il L G E R % Vv CTcDNA 2173 L 72,
PE LT 3 BRECH) 2 63 o N V10 & 2 TE R L 72 degenarate primer % V272 PCR % 52
L. HJD cDNA OEG 70— =2 7% {7572, DWW T, mRNA & 55680 K O 3K g T~
? RACE UG # fTWBIEFERE 2 70— 7 Lz, BN EEF4EICDOWTBLAST % 4
W DOEFIRCAHFEME 2 R L 72,

2 FHM R & Ry OFSH LB

15kDa & > 7327 D ¢cDNA %z & > 37 G5B~ ¥ — pHATI0IZH A L. KImW BL21
\EEA PR 217572, MARBRZREZEL, IPTGIZX D #ETFREHAFEL 72, HnT
FHEIEH A KW & B L AR % %0508 L. TALON 1 7 A% v ¥ » 237 E (FLAG
By X7 8) R L7z B L7 FLAGRLE Y VX0 EI2 8 VX il 7 ax F—
PaRIMZTHIEZ Y /7 & FLAGE(% 7)) OGS %YM L7z RIS, ZIVIEBEFTV, KA
a2z 15kDa ¥ > /87 G R EHL 72,

3 Mz & 87 H DAL ER

15kDa ¥ ¥ N7 H OB T KT I ERECHIAT 7 F  ORESEZFHERT L5 237 B LM
Pensdr 2 &S, MR EHEZHCTT 7 F VRO 21T o720 7 FT7 7 F 0 2 BEN
TIFHE S SE, DWTO, 25, 5. 10uM ORI Z BHE A TN ENESWICIN A, ZEIRT60
SRR 8872, Sk, BELEITo 72, B0k, EHICDOWTSDSRY 7271V T I 87
VELKEI R FER L. BEET 7 F VO8O EOFAIY 2 L 72,

4 H¥z EAEORE B ERR

WSRO mE RS 720, M2 EAE200ug. 100ug KOS0ug # ZNZE, 73 5
BV — TR Eht L 72,

R

1 EfnT R OHEIERY) & 5 EossT&

WA HPLC IC L W RTF FEGEEL TEHON2 2T ¥ — 27 1310K 02007 3/ BRASEE &
N7ze W& N7 EOT I BEES ZFR00I2, WY v 8% 32— N3 5E5EnT% 70—
7L, 5RO I RACE Ut #17\, [EEFOLEE2 7 0—= 0 7 LR, 3540, 118
DT I BRTHER S, BTHE EOSTEIZ13500TH - 72,

2 E{nTECH O EPE

15kDa % ¥ 7327 D45 cDNA 122\ T BLAST % & B W T2 ORLH LA F M % Mk L 7258 52
[6 U B Cd A Toxoplasma gondi, Eimeria tenella, Sneurona \=. & SIZHIBAT 72 F > 7 4
FTAY MNeBREASELEEDSH L5 7 G (T 7 F Y HERT) EHEERED Sz,

3 HIRZ Z T EDT 7T v HERESATRER

KGHEZ TR L B3 T HEEZ Y 0 ERT 0 F v OREAZFRT A O0WTT Y
F UM EER L2 THET 2 F ¥ ST BICHRZ EAE R UL EE, BELETo
R, BEEPICHEBERT 2 F U SN M2 S 28y B25 u M THOBRIE A3297%u. 5
u M T5675 au. 10u M T20,061 au & EEEIZIEI L CTHELRT 7 F > OIS AL L7z,

4 H¥ 7 EVE OB SRR R

MLz 7 N7 E200u g AR L 72 FHE ARV — TPNSHRIFE 2SR S, AR 2




EHEOWGEFEIREH S 7z,
5 i

Stayeri Y YN EIX.T 7 F v EE % WE L. Toxoplasma gondi, Eimeria tenella, Sneurona
VARFEPEDSD O . 354DERE L 118D T I /MREA L. #tH L5 F&EIX13500TH - 72,

HEDIZ, INFE T, BROARIZI>Th R SN ETHORRWE L, FRKRFHR -
Sarcocystis fayeri DB L 5 2 L 23R L7z, MAERHIIEBRNBRAEREEFN CAEYE
FERO—DTHAZFHET DT &0, Staveri BHEEHBEEZET 20, v FBEEZLV— 7R
BRah LRE L72e & B2, Shayers O#FOVEIRZ A 2 720 7FOVIEEIC £ 0 45047 L 74
15kDa & ¥ /X 7 ETHhH Y., [F NI EIETIT4 VA NOBEOKER S VXV EThH L xR
PR LR L O RE R T HMSERAECHRA L2 THO XA =X L2 @HT 5720, & MDA
® StayerilskDa ¥ ¥ 737 BEZ B TH 2 7 FAOBZ MR L Fjti L 720 ZORR. B
BNICHEN U7z Sfayer/15kDa % v /28 7 EDMWENICIINE L, IBEICT R =Y A %@F% L. £
DOFERNGE FR A AN L T RIS 5 2 & I L 72,

SEOREE LT, REEHOEHREMHT 5 7-D121&, Shyeri ¥ A N DREMIEDIART /KT
HHH EBAPS DT A MENUIZIER 25771 E e REW .. T b bABRPKEICLELE
ho TOZENLEMN, BIETHEEAZY VXV EOERE AL LTI E 1T 720 T ORER,
15kDa # ¥ X7 EOEEOEET RT3/ BES ZFEH L. ZOME, Bz sy v
BHORHIZKI L7ze S HI2, Stayers ¥ A NICA T 2 EEEDP BB Y V237 HIZH
o FE TRV — TR CREA S 7,
15kDa & ¥ 737 MO 2 EHE ORI E, WIS R OB BRI L o722 & b
TR =Y AD A Z XL EDHRRESGHRED TNWETNEEZZ TV,
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Cloning and characterization of a gene encoding 15-KDa protein from Sarcocystis fayeri and
experimental verification of enterotoxicity of the recombinant protein

Morihiro Saito and Katuhiro Hasimoto

Saitama Meat Inspection Center, Japan
Abstract
More than one hundred cases of foodborne disease, for which no causative bacteria and viruses
were detected, have been reported in Japan. The cases were analyzed epidemiologically, and a
suspicious horsemeat was examined to identify the presence of any new microorganisms and its
toxic substances. The cause of the horsemeat poisoning studied that it was Sarcocystis fayeri.
We report the cloning and characterization of a gene encoding 15-KDa protein from Sarcocystis
fayeri and the enterotoxicity of the recombinant protein in rabbit ileal loop test. After the partial
international amino acid sequence of the target toxin was determined, nested PCR using
degenerate primers was carried out to isolate the cDNA of the toxin. The recombinant protein
was expressed, and its enterotoxicity was determined by the rabbit ileal loop test. A 15-KDa
protein isolated from the cysts induced enteropathogenic symptoms in rabbits. The cDNA of this
15-KDa protein contained an open reading frame of 354 bp encoding a protein of 118 amino acids,
and possessing homology to actin-depolymerizing factor. The recombinant 15-KDa protein had
the ability to depolymerize the polymerized actin, and elicited fluid accumulation in the rabbit
loop test, showing enterotoxic activity
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