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Masato Furukawa

Sarcocystis fayeri (S. fayeri) is a recently discovered agent that causes foodborne
diseases and is associated with the consumption of raw horse meat. The incidence of S.
fayeri food poisoning has been steadily increasing in Japan since 2003. The incubation
period of S. fayeri in food is short, and the main symptom of an infection is diarrhea.
When outbreaks of food poisoning occur, it is necessary to investigate the causative
agent. To accomplish this, notification methods are prescribed by the Ministry of Health,
Labour and Welfare of Japan (MHLW) for the detection of S. fayeri. These methods
involve a combination of microscopic observations and a PCR assay. However, a
conventional PCR analysis is time-consuming, costly and complicated, and in a typical
investigation, DNA must be sampled from more than three locations in a meat sample.
Although the pathogenicity of S. fayeri has been examined, the distribution of the
organism in the horse has not been elucidated. In addition, the location where the level
of parasitism is high and the location where it is low remains unknown. One group
developed a method based on whether raw horse meat of the same horse body resulted
in the development of symptoms of the disease. However, this has not been confirmed
in other groups. It is possible that parasitism is uneven, evenly distributed in the same
horse. Given this possibility, clarifying the extent of the distribution of parasitism in a
horse body, would greatly improve verifying the existence of an outbreak and managing
the hygiene associated with the processing of horseflesh. We report herein on the
development of a novel, validated, rapid and simple method using a
lysosome-associated membrane protein (LAMP) and an analysis of the distribution of S.

fayeri in horse meat. The results obtained in this study can be summarized as follows.

1) The development of a novel, validated, rapid and simple method for the detection
of S. fayeri.

We developed a new, rapid and simple testing method using LAMP, which takes only 1
hour to perform and which does not involve the use of any expensive equipment or
complicated techniques. For the validation of this method, an inter-laboratory study was
performed among 5 institutes using 10 samples that had been infected with various
concentrations of S. fayeri. The results of the inter-laboratory study demonstrated that
our LAMP method could detect S. fayeri at concentrations greater than 10* copies/g.

Thus, this new method could be useful in screening for S. fayeri as a routine sanitary



control procedure.

2) The distribution of parasitism of S. fayeri in the horse.

We examined body parts from 30 horses in an attempt to determine the distribution of
parasitism. The parasitism of S. fayeri was not confirmed for six purely domestic horses,
and S. fayeri parasitism was confirmed 24 of the horses that had been imported from
foreign countries. The presence of S. fayeri was not confirmed in the mane, heart, liver
and aorta from a purely domestic horse or from a foreign horse, but S. fayeri parasitism
was confirmed although the distribution was uneven, in other parts. After performing a
principal component analysis, and selecting a highly-concentrated parasitism part, the
findings indicated that a Fin, Futaego, Bottom Round, Outside Skirt and Hanging

Tender contained high concentrations of S. fayeri.

3) Possible utility of a simple testing protocol, using the LAMP method

Using the simple testing method, S. fayeri was not detected in a purely domestic horse
at all, but in the horse of foreign origin, S. fayeri was detected in some parts and not in
others. After comparing it with results provided by real-time PCR method, a difference
was seen in the results for some specimens although, in more than half the cases, the
results were in agreement with each other. However, it was possible to identify the
horse that was infected with S. fayeri by examining only one part that had been selected.
In addition it was possible to distinguishe the horse that was not infected with S. fayeri
when it was not detected in all of the three parts. From these findings, it was strongly

suggested that the simple testing developed in this study could be very useful.

In conclusion, we report on the development of a new, rapid and simple method for
testing that uses LAMP, and a part of the horse that contained highly-concentrated
parasitism. The presence of S. fayeri in an individual horse could be confirmed when
samples from three different locations in the horse meat that included a
highly-concentrated parasitism part were examined. It is thought that the methodology
would be useful for obtaining and managing basic hygiene data that could contribute,
not only to the improvement of, but also the development of laboratory procedures for

improving the sanitization of horse meat in the future.
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BHBEW (BRIL) BEENTHZEHNL 33 otz WIhd, ERITIEH:
RTHI L Vo TeBPHEBIERTH Y, BAEGREIFF THRIEL TWD. BIEE T
ORFNEFEE LT 6 ERETH Y, EHEIZRLS, PRIZRGTHDN, F4
P Z AT TS Z D, BEBICTIRI R A L D0ENH -T2,
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BEE OB P EE S THRIE ¥ A L AT ST, RIRARBARE SR & L OB
SNTEY, TBHEFEOXICIIEHE L Tz,

ZOXH NPT, RRMEO—>DEME L CHAERD AL BT 27
D, HREEGIBEORAFE A & ST CBIZR L, (ERIRT- B (Sarcocystis)
DEHAEZRNZE ZAH, ZHOVA L () PRI (ERRFRITTE
LS Ly s AM, JFRf, a2y AH, ERBT R OEAEFRT Y,
i fE R OWIE EOMICAETRR 2R > T b, £, HIRNICIZT A R LI
IS ERPEAR S, FERoPIziX, BE EEMRICEAL, KRR EZ K
THZENTEDLTTT 4V A NEMEIN D RERZHAFEL TND. U~ %
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Fig. 1 BEFBEICHREDNH - -REYVETHRFEEHND
REHY (FRHOKR, BEFREEFELY)

e 3 & I B ERN T RIS, Sarcocystis bertrami (S. bertrami)> ™, S. fayeri >,
S. equicanis "V ENMOLNTEY, WIFRLRETIEIAXTHS. LirL, =
NHOER T, b MY LTRSS FH & W o oA P EREIR & 5] &
BT 89 e T < O, YRR E L L CRET 5 £ TITIZE S 220
-7z,

Dk, JEEFBE ORBIFTEREIC LY, BRICEHFEL TV A ERR T HRIX
S. fayeri T b Z EBMERINTZ. S. cruzi DT 7T 4V A ML, 7HFITxt
L FRIEMEZA L TCWAMEZEA TSNP, S fayeri b R T 12K L
THHEMEZALTBY, 2O TFHEMEDZ, 777 40V A4 MO 78
D12THDH15kDa DX NI EIERT LD THL Z EDRHMESNLTND

14, 15)
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Table 1 S fayeri h3EiRT B A ENEEH

AL ERRFRE (h)
1 1.5 2 3 6 12 18 24 36 48
BERE
—20°C 09 0/9 3/9 9/9
—30°C 09 2/9 69 89 99
—30 C(R&ENR) 09 59 9/9 9/9
—35°C 09 59 89 99
—40°C 0/9 09 7/9 9/9  9/9
—60 °C 2/9 8/9 89  9/9
—196 ‘CGRIAZER) | 99 99

BHWIRE T, —EONEEITV, ZOFED S fayeri DILIIRFES
B L7z, 7ok, maRpmi3stiidh it s =1

ZOLS R TOF, ARHBRICER T 26 6EHF ORKITZER Sz
LOD, EOTRKREFH L LDMENH T2, S. fayeri A iEFF Ol fHE &
LT, BAHOMmBAHE ARG Sz, METORE, —EDOHmHLH (Table 1) %
1792 LT, S fayeri ZPHIHDH LN TE, ZOFMERT T HEIZ
KIETHZ LR E R P,

ZOZ LT, BEABEEIIEATO S fayeri DRAEIEIZOWT, @A
FHLTEBY, FEERFRICBONTE, Zo@EmcEkS3sREE2ERL T\
LZATHSL D BRI S fayeri DIEIEIE, 222 3 F /L PCRIC K
VISR D S. fayeri ® 18S IRNA ORI T Z A L, Btk TH D BIKIZOW T,
BN A B ERTEMEE TBIZE L, S fayeri ZHIT 5 HETHS.

LU s, ZOMAIEICOWTIE, PCR ICKRRIZZE L, JAMEZEED &
TWCTHY, EREMBE COBRICONTIE, HRFOT A L EfEN & OXBIMR
DEWZLSNWZ e, WHMEIZZLWEB X bb. W, L& bERLH
FRRC, BATSGICTET 22, BRNORMAESTHEZHMET S 201I1E, 1
LT D ATDO B TOMBRMAE D ERNIEFICAERTL EEZ NN, Bl
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Fig. 4 #EERLNEEEDRBRZIRODLLE
AARENICHE L CTWDEROF T, SAENS U~ E2ERTHA
NTWDEADOFEREZRL TS, 2B, Toftizix, EWN
DO—FIZIE, BHRH7 ey 7 2B L TIMAL TWORKLH 5.

ROFETIE, MAECKEHEZEL, REBOEEOM ERLELR ST ST
0, RPFLHEEE TORBMRE L TS5 2 LITEFITHELVWEEZOND.
EoT, BAOHAERHOM EE2X D Z L &2E 2L, HEAERRE T, JLHA
PHORWVRBIEZBEET L EBMETHY, FIEFFZ5 &K Z I kD
HOBHZRBEISET, —RIEEELTD &V oo RAHAEDHROBLAND
b, WHBMELEORBIIERICAERTHDLLEADND.

—J T, S fayeri DIEIFPEICET HHFZEICHOWTIE, MERHDbOD )
OB B HENAAOMINIER SN TE LT, FEOZ NN T ED R
BV I ST, ARAEAICEE S 2 FREFHFITIE, [
UBKRDBEARAZEEL TV DIZHELLT, =207 L—7"TIIRIEL, Mo
T N—T TIIRIE L2 OFFIBER SN TEBY, FURBKRTHFEDOREND
LOTIERONEHEEND. LoT, BMEORHAEFEED R Eof IEFHI A
I DIRAFINL DR IEF D T2 DI, FEMLOREFEZH NS D Z L3R
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Fig. 5 BEINTWLERDERLA

ICABEHETHDLEEZZDND.

DX D72 FDT, S fayeri DEGRAIE D BRSO LD O T D729
2, B2 =BT, BAREEL L THRATHSLLEEZ BN loop-mediated
isothermal amplification (LAMP) {EZ15H L7z S. fayeri fii S AIEIC DUV TG
L72. RO\, 5 3 2T, SBIRT O 8. fayeri D EASGARIZOW TN 24T 7-.
o, FA4ETIE, WEHMAEL LTHE L2 LAMP EIZHOWT, A VR
1ol HSETIHE, HI1ENDEI4BEEITERELL. LITIE, foni

MR ZRERT 5.



2% LAMPIEZIEM LT S. fayeri D 5 MidsiE o RS

AR IR AR T A L ADRIEEE, AR oRE P 00 s T
BEEN TR TH 5. B FRAEIL, PCR %M, LAMP 7% 2%, Nucleic acid
sequence-based amplification (NASBA) > %9 Self-sustained sequence replication
(3SR) 272}z 1) Strand displacement amplification (SDA) **V% 3% 0, Zh b o
TbH, LAMP AL, Bix RMIESC Y A NV AORBICIERA ST 29

LAMP {£i%, 22> v 3 F L PCR LEW, HEFEEO T T4 ~v—on—7
TIA~—2HNH LT, ENEETOHEENREZEHO TWDLHIETHD
(Fig. 6). FEARMCIE, 22X 2 3 F /L PCR & RIS A T e 2y, drp i
DNA 23L—7 % L, &8 DNA B L T\ 2 & T, KVIENERTO
MR R A @D TWD. £72, ERMOEERGIC L W ENELE TR 28I
RS ELZENTELHETHY, #ELHETHS. Lo T, LAMP %
HHT 2 2 LT, FRFHCEEICENER T2 HE LT 2 22N cx o
BRIRAIE AR T D D ARE L I D.

S. fayeri DBAGTFRAIEIL, JRAETEE OBEMT/RINTNWDHa Xy g
JVPCRIETH Y, DNA fIHHEER PCR UGS, KRN0 0, JEMEABRAEN
WETHD. £ 2T, RKETIE, LAMPIEZIEH L7z S. fayeri O S AL OB
KOO DIRFI 21T > T2,
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Wi LAMPIEICH WA 75 A v —DREH

£7, LAMPIEIZH WL 7T A ~—Dikat a7 > 7. S. fayeri DAL H W
TV % 18S rRNA DOHAEAEE (1,100 bp) 1, LOER L H & ABFEME @ 2 &
BHOPoTEY, MOPTHBRIRFESNL TV LHEETHDS.

Z ® 18S IRNA DESNZ V5 &, Modfl & 2RISR, HNE 58
(LT LISNOBART- NI S D AIREMEN $ 5. 2 2T, S, fayeri DIRFEMEE RS
15 kDa % > /XJBIZEH Liz. 15 kDa Z V8V EDOA > ha Ui baE o
DNA A5 % T, OptiGene #1:00 LAMP Designer (25 Y LAMP 77 A ~
—DEXFT %17 o 7= (Table 2, Fig.7). 7233, 15 kDa # > /X7 ' & DNA LA,

S| NRGEAT ST T T AR EN A O )R R 208 B FR R 7 72 7z

H

TGOC  AGCACAGAAC TGTACTGTGC CCACGACCAC CTCCTCCTCA

F3
CGTGCTGCAG ACACGTAGGT [NNSINeIee e UNeIeIVET CATCOGTGGA
FIP
T e T e VeI ete A ACGGGAA GCCAGGAAGG TGGACTGATG
Loop F FIP
CGTTTTGTGA GTGTAGACGA ATCGTAGACT TTTGCGGTAG TGCTGATTTG
BIP

TGTATGCLXEH MR OFNG[CO-V-R UMV TCCCC CCAGTGATAC CGTAAM

Loop R

Cuvenererne eI e INe COTG TTCATTCACC | GGCTICTTTIT GA

BIP B3

Fig. 7 S fayeri ®LAWP 754 v —RTFERDIEEAS



Table 2 LAMPEIZER LT 54 v —E5|

TI4<—4% 1R EALS
C-gADF-F3 5'-CCAGCACAGAACTGTACTG-3'
C-gADF-B3 5'-AAGCCGGTGAATGAACAG-3'
C-gADF-FIP 5"TCAGTCCACCTTCCTGGCTTTACTGCGTGTGATGAGAAG-3'
C-gADF-BIP S'-TTGCGGTAGTGCTGATTTGTGTAGACCACAGCACACTTGTT-3'

C-gADF-LoopF

5“TCCTGTTACTTCCTGTGTTCTG-3'

C-gADF-LoopB 5-AGTCACCACGCAACAGTT-3'

LAMP {EIZHW 27T A ~—IX, ADF OEETES] (> haragbgte) &k
IZ, LAMP Designer (OptiGene Inc.) TaX it L 7=.

ASREEEF L2 T A4 ~—I22WTC, o Sarcocystis J&, MIE<CMDZAHRIZ

X4 B AR TAEE L T 72U A3, Basic Local Alignment Search Tool (BLAST)

ZWT, BB ST O RS & OMFEMHEICOWTHER LZE 24 ) f1IFE
PED B W FEEEC YN IRER S e o 7=,

10



% 3HT MAEFNEOKRE

BE7 v —IZ&H 55O DNA fliE, SRLEE% T 6 £l flE & 72
HEDIT, BEICHHTE S L DICT 57201, @A DNA ¥ > ~ O
ELELE LN =y Ry U — VRSO ERL L T 2 DNA IR A V5 =
2Lz, 72, DNARY AT —PIZHONThH, =yl P— &tk
TLTWLbDEMEHL, 7=—V U ZiREIZONTIE, M7 2% DNAKRY X
7 —E O 2T =— U JIREEIERE LT .

RE LT L ERIETH D 3 NS 3 F L PCR & HEME K O SR
% Lbi L7= (Table 3).

Table 3 HIREIZHEITHIFEHREERVUERZEZDE LT FREIDLLE

ERREE k& (%)
DNA## H 2047 6043 -40%3
BGFIBRE R 3047 12043 -90%y
BERkE 304y -30%y
R YIAFETORMH 50457 21047 - 16057

11



F4 G RATED Z LR

4-1 A TRAZT 4 —DE

ARG LTERAEIEIZ DWW T, MBREROFIMEZ R 9 572012, 5 DD

BY (Table 4) NBMLTca T RAZT 4 —%FEfE LT,

Table 4 aASHRRE T4 —SNHLES

No. Syt JE3E
1 REA LR BREE R A 2T
2 fm ] VL PR A BREE AT ZE T
3 Koy B B BRBEm Fe o 2 —
4 R T BR B ORI SR AT
5 A R T

12



4-2 I T RAXT 4 —HOBIKTHEE

A TRAZT 4 —HOMKRIZIE, FEARREREEE S RAEL TV D
HIERHBIBNER A (S. fayeri GIMEB ) K OYS. fayeri AR OHRZ AW -, kR
MY, FERZMET LTI FREZERL, BRVE T2 S fayeri O AR
EMRDE DI S fayeri IGYEISA L RMEFEAZIRE G OE CRERE LT -
(Table 5). 7235, MAKIREEIL, U 7L ¥ A A PCRIE (SYBR Green %) TEfs 1
MEERL, MBLTWDS O F, I FROBRBILEDEIC X ik
FEOENIRNZ &b O THER L7z,

Table 5 aATRRA T4 —ICHW=RIKERE

No. Concentration
(The number of copy)

1 0

2 1.7x10°

3 1.0x10*

4 3.0x10°

5 1.2x10°

4-3 AT IRAHL T 4 —DfER

AT RAKT 4 —S B DOFE RN, Fig. 8 X Table 6 |ZR" 3280 ThH H.

13



Positive control
......... Negative control
----- Sample 1 (n=2)
— = = Sample 2 (n=2)
80000 4 = - = Sample 3 (n=2)
— — Sample 4 (n=2)
— -+ Sample 5 (n=2)

60000 ~

" e— h m—
T e— b —
T —
" —

40000 4

Fluorescence

200001

-20000 T T T T T T
00:05:00 00:10:00 00:15:00 00:20:00 00:25:00 00:30:00
Time (h:min:s)

Fig. 8 a3KRRET 4 —SMEEDHER

Table 6 ASKRRET 4 —DFER

" S iR
BRIKRE
(IE—%0

A B C D E

0 — - - - - — - - - -
1.7x10° - - - - - - - - - -
1.0x10* + + + + + + + + + +
3.0x10° + + + + + + + + + +
12x10° + + + + + + + + + +

EMETH D, S fayeri DIERIE S FIIRE SN2 ol +: GHETH Y, S. fayeri
DOIEREE IR S vz,

14



B TOSNERORERIL, Fig.8 DS MEEEI DS R L IIERIAR D& s - HEE
WERLTEY, HEBNEEOEED LIV, 10 2 =PI ED 8. fayeri DIERY
B E2BRHETESZ DRI L.

4-4 JEA BB O E~ DI

AFEIBA%E L7 LAMP JEIZ DWW T, SREMOBBIMEZ R LR, &5
DRI T 10* = & —LL B D 8. fayeri DIEHEIG 2R TE 5 2 L AR S
Z &b, [Sarcocystis fayeri| OIRAIVEITINE SV D Z ENRE LT, ik 28
4 A 27 AfFHTAERER 0427 5 4 5 CIEA I BE 3K - ARIGHAE R TSR -
B EEHERZERENDBMAR S, TNETEHERTH > -REE
WWETESND Z L &z,

2
R

5 Hi

Rl

a2y 3V PCR Z W S, fayeri DREROBRAIEL, BN 1005 2
&} OV DNA i OBENEMETH 572 &, LHMENMERW T, &5 AL % B
#4252 L0E, BEROBHEEEHRON LFEOBRNOERRNEZEZAOND. £
T, AETHE, BormAEZEOPTHLRHHMIIT) 2L DTE S5 LAMP %
IR L, S fayeri DS RAILED PR O 7= Ot 4 Fhi L7z

AlEB% L= S ML TlE, DNA Offitix, KISsEEs 1 2z, HNig,
BRI R DM ZIT O OATH Y, BEICEMT 52 &8 TE 5 (Table
3). —J7, fikiElE, DNA mini kit 0 DNA it v b2 W T, #HE DR T
v TBMEL 2D, BENEMETH D 'O FIEERE SR LI BECR N
BRI T S, fayeri DA ZEALTZGB2E 25 &, FF I Wik 2 0+

15



HAREtES i <, HERD E T e e E TRl 2 i T 5 Z &2, AH
ThoEZE2LND. ZORIBRBENL Y, SEIBRE LIS REEITNER
BEEVEHATHLEEZD.

F7o, BIEFHEEISIZEN TS, EREITK 2 FFE»ND, %7 Tn
— AT NVEKKINZ LY, FAERFOMEIE DA E 2R L 2T E e 5720,
—77, AROMGHRELEDSEE, B FHEERFIZ30 5 THY, V7T A L
TEEFHEELHRT LN TELZ 200, BETHIUE, T 1051

THEETOM\EAHERTED. ZOXIRAICEBNTDH, fEREEL AT,
G mAIEL, REERENEBZBND.

AEIOFAIC XY, HERIEICR T 2BARRA RN Z & CRIEO MR &
EEZEDEDE, AEIBF LIS RAIEL, S fayeri DRIV TRERTE
(RO DAoL TH 2 AR R ST,

568 /NG

KRETIE, S fayeri D GRAIEDBRFE DT DIZFEMIIHET L. BITIZES
NIERERZEZNT D,

1) 8. fayeri DS RAEILEDOBRBOT-0, WINWE TH D S. fayeri DX 737
BThD 15kDa # L /%EODNA (v~ buarzgte) 20T, LAMP 7

/])Vb— ﬂXn+L/7L\—

2) EEL7ZLAMP 7' I A ~—%& W, figMmEIELZRET L, 1ERDENE PCR
B L= 2 A, BN OIHMEDESWHFETH D Z L PR ST,

16



3) REAEBOBFIMOMIBEZIT O 120IZ, S OOKENRSIINLI-aF R AZT
A —ZER L. FOREE, 5 SOKBEETT, 10'a =L LD S fayeri DI
B TR TE 5 Z LRI,

4) G MEEOHABREMROBHMEDHERINTZZ LG, BATBEDREE L
= [Sarcocystis fayeri| ORREIEIZ, KRG RAETENINE I 7z,

PLEDFER NG, ARIBHIE L@ MAEIEL, (ko PCR IE X 0 Hud CILA
MOBWVREIETHD Z LRS-,
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F3E UIKNIZEIT D S fayeri DA AT
B1HE F

S. fayeri DIFFHEZBET D CIZHONWTIE, RERHLHOD, Uv=IlBIT5
TESMOFTIIER SN TE LT, FEDOZWE LT AED R LI WERL
FIXA SN SR TW R, AR HBRICBE T 2 F/EFEITIE, [ UEED
BREZBMEL TWHICHEDLT, =D/ V—"TEIRIEL, tho 7 v—7
TIIHIE L 2 WHEFIDRHER SN TEY, FUBEKRTLHFAEADRELH DD TIE
RN EHER SN D, AIEFEFISE AR ORI ORESEDZ DI, TN
DIRIEEZA LN T DI ENIEFICAERTHLEEZZXDND.

Fo, WEOFEIOWTIE, KEHMERET S LICIVHRT L LN
ARETH DN, UvOAERTEET S Z ENARERENIL 21 B H Y, BEO
wAEHEOM B2 B, A2 EERICHRAET 2 2 &3, BRAemEEL
BROBREER LD, 21 BAOHFT, EHEOMMNERETHZ LT, ZOU
~OEEEOFMEIT 5 Z LA TE UL, RFREIMICLEANICY, RMICHR
BETOZENTEDLEEZEZILND.

ZC, RETIE, BIEWNICEITD S fayeri DFESAAEZH LML, EiEE

e

TN DOBED =D DB 2T 7.
B2 it L ERIc oW T

AL, T~ 30FESOMRELZEBL TS, £~ OER, KSENLOEEE

ESE DWW TUE, Table 7 1277 B0 THA.

18



Table 7 ERAEICH L =T DEKIER
fi{&ANo. &FBH  EH AL FEGER) HE(ke) %3
1 2012/6/11 EE  HFrH¥ 3 877 AR
2 2012/6/11 EE AJiEE 3 1087 AR
3 2012/6/11 h+5  HhF5 6 955 AR
4 2012/6/25 EFE BEAXE 2 878 AR
5 2012/6/25 HhF+H3  HhFrH5 3 990 KB
6 2012/6/25 h+53  HhH5 3 933 KB
7 2012/7/10 EE  HFH 3 997  EZ
8 2012/7/10 h+5  HhH5 3 970 KB
9 2012/7/10 Hh+5  HFH5 2 914  E#
10 2012/7/10 h+5  HF5 3 906 AR
11 2013/6/5 EE HEARE 2 897 AR
12 2013/6/5 HFH  HhFH 3 814 AR
13 2013/6/5 HFH  HhFH 3 769 £
14 2013/6/19 EE diEE 3 851 AR
15 2013/6/19 hF+& H+45 2 885 AR
16  2013/6/19 H+4% HF45 2 963 AR
17 2013/6/19 hF+& HH45 2 966 AR
18  2013/7/10 Hh+5 HF5 3 917 AR
19 2013/7/10 hF+4% HF45 3 1025 £
20 2013/7/10 hF+5  HFH 3 911 AR
21 20141115 HhF+5E  HFs 3 833 X
22 2014115 HhF+5E  HFs 3 895 XK
23 2014/1/15 HhF+5E  HFs 3 907 £
24 2014/1/15 HhF+5E  HF4 3 888 X
25 2014/1/16 HhF+5E  HF4 3 998 K
26 2014/1/16 HF45 H+4s 3 974 AR
27 2014/1/16 HhF+5E  HF4 3 922 AR
28 2014/1/16 HhF+5E  HF4 3 820 E#
29 2014/1/17 EE dtisE 3 928 KB
30 2014/1/17 EE dti|sdE 5 1081 #X
MFIIET /L~ Th 5.
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FIH HU~IZBT D S fayeri DR

3-1 K U~DS. fayeri D HARIL

U5 S fayeri D FAEEIT OV, E&E PCR T S. fayeri ® 18S rRNA %
A LZEZA, BHEIRPLIL Table 8 XU Fig. 91Z/Rrd B0 THY, HNEES
WZOWTIERETHME L 2> TRy, MEESICOWTTaETRETH -T2, 4
EERICBIT D HAEREHB LI E 25, KT 6.0X10 copies/g (No.5), #ix/ls
T 22X 10" copies/g (No.7) T~ 7=. JEAGEIE OHE - il Rgs TAR
ENTTF—ZIL D &, BPBRFIOBATESTBIT 5 S fayeri DF/ERIT
1.2X10°copies/g & 72> TH Y, No.l,3,5,6,9,10, 12, 13, 17 D & DTSV T,
EOFEBIDVEVWFEREZTRIL TN Z G, —HoU~IZBWTiL, —
EDOMBEAH AT DR ITVIETHEL S S EZTRRENRH D Z LRI
7o, Fio, BREFHIOMERMIBIT D S faveri OFERIZIVELZ R LTZY
~bdHV, BREZSISEIIRNIEDICH, —EOHBILEZIT O LENH
DT ENREEE .

Table 8 KHTDIEHEIZHITH S rfayveri DHEEER

rE%E AER% (BR) P 5L (BE) BFEE (%)

HEEER 6 0 0
NEES 24 24 100
Z1K 30 24 80

20



Bk No.

© 0 ~1 O U A W bR

=
(e»)

—
[N

13

[y
~

HFA4 3 (copies/g)
1X10° 1X10* 1X10° 1X10°

—

Fig. 9 R9HTIZBITE S fayveri DHEE=E



3-2 BRI D S fayeri ORI

Iz, FREAIZIT D S fayeri DWMHRILIE, Table 9 KX Fig. 10 127733 &
BHTHS.

KOFEROFEmWVEALIZE LTHY, 7 I, DK, ARSI
S niemotc. £z, FAERIL, Frnibm<, S fayeri DH ST
HHETIEE R biKroTe.

FAE (copies/g)
1x10° 1X10°

—

v A
AV
v
Bu—2A
U7
AN 7

o — 2
17
=%

7
KA
NEE
A FR
ST £
THETa
T =7
el Y
Lofik

Ji e
R

vres.

Fig. 10 JAEIBEMLIIZEITS S fayer/ DiREHER



Table 9 HBARIBEGIIZCHITS S fayeri DHFEH

No. i HEREL (BB P15 (B8 FEER (%)
1 Ev4 30 13 4333
2 SFHE 30 0 0.00
3 S 30 22 73.33
4 BO—X 30 22 73.33
5 2T 30 22 73.33
6 HI/NS 30 21 70.00
7 A—X 30 21 70.00
8 BIND 30 23 76.67
9 EL 30 24 80.00
10 S 30 20 66.67
11 X, 30 23 76.67
12 NEE 30 23 76.67
13 AFR 30 21 70.00
14 HEE 30 23 76.67
15 J4AI3 30 23 76.67
16 Hho<s 30 23 76.67
17 ELTY 30 23 76.67
18 I i 30 0 0.00
19 FFF Mgk 30 0 0.00
20 IR 30 0 0.00
21 "y 30 20 66.67
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HAG ER TR TS, fayeri & A AERL

4-1  FRIT TR B

U~ 1B D S. fayeri THEDHEZL AR 5 Z LS AIRE L R DL &2 BIET D
722, T=ITBITD S fayeri B E FAEN 2T L. EiREFAEA O
TEDT=DIZ, [ESLEGENFICETIRA O EHENT Y 7 b SPSS Z W T, FEik

B 24T o 7 40

16
14
12
10

BEH{E
B (o)) 00

0 1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18
5%
Fig. 11 BEFORYYY—2rTAy

v b
Ay 1 DIHT, SEUED 80%Z X D10, EiREE AN OEE
Wi, B 1 OB ZHNW5.
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Table 10 BELD L7175

1
[N 0.617
X7 0.894
B a— A 0.966
7T 0911
EIRaY 0.926
7 — 2 0.945
%oNT 0.886
=% 0.940
Z I 0.846
KL 0.921
N E F 0.929
A F R 0.869
S 0.960

72 0963
7 ~7 0957
[ N 0.956
A 0.823

I

4-2 ERERAEEN OEE

I

BONTRATI RO ~ DB DO FEREZNND Z LT, @IREFAEL
NOBREEIT-T-. By 1 EFERENT D2 L THELNMEL, 1IZEWER
MR EREFETN Ch D Z L &7, HOITRERIL, Table 11127 T LB
7Y, v, ZHTI, HEE, BT, B LU FOPEREFEBNTH
HT EDIREINT.
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Table 11 SREFERMLDETE
No. Effif M1 [GMEEEH BREEIH FEE D IFLEER JEA
1 Evg® 0617 13 24 0.54 03342 17
3 wh 0894 22 24 0.92 0.8195 12
4 BO—Z 0966 22 24 0.92 0.8855 7
5 ™37 0911 22 24 0.92 0.8351 10
6 BIAS 0926 21 24 0.88 0.8103 13
7 B—R 0945 21 24 0.88 0.8269 11
8§ %NS 088 23 24 0.96 0.8491 9
9 EL 094 24 24 1.00 0.9400 1
10 S4 0846 20 24 0.83 0.7050 15
11 Xh 0921 23 24 0.96 0.8826 8
12 KWEE 0929 23 24 0.96 0.8903 6
13 4FHR 0869 21 24 0.88 0.7604 14
14 HEE 09 23 24 0.96 0.9200 3
15 28T 0963 23 24 0.96 0.9229 2
16 Ho<H 0957 23 24 0.96 09171 4
17 ELTFY 0956 23 24 0.96 0.9162 5
21 4> 0823 20 24 0.83 0.6858 16

26



U< BT D S faveri DEESAITHOWTIL, HATICEAETIHREILIH D b
OO P, CORRICEORERET HEEEE TSl IERL, ARABERN
AR ETOHAEFFITIEL, FLU~OEREZREL TWHICHLEDLLT,
— DD T IN—TTIIRIE L, D7 —7 TIIRIE L2 WHEF AR STV
. ZNHDZEND, HIEFFIRAERORAETMOBEESEDOIC, FFEL
MNOREFEEZHONICT LI EDNERFICTEERTHDLEEZ X T,

AW TIE, SMERER 24 SR OWIERESS 6 BHOMA 2 3k L7z, SMERESIC
OWTIHRHEFENHR S, MEERIC OV TUIEEFENHER SR>
o, WAENENATH Y, W T EMMBEERICAERDOE E HARICEHA S L—
EMFEEE SN b D%, R CIISNERER & ERMH T TV D0, SEES
HAT S, fayeri PR SN2 0D, S fayeri OAEIRER NI ES D — € O Hilik T
ITHESL SN T WD Z ENRB SN, — 5T, WEXBARENTHY, fEH
Fh L EANTITbh e U~ %, AR CIIMEFES & BRI T3, HiE
FERS CTHADHRINR -T2 LD, BARENTS. fayeri DAETEER N S
LTV WATREME DS RE STz

ARHFFE TR G & UTAMEPES O TlE, KT 6.0X 107 copies/g D S. fayeri D
WENHER I, TOMDINEESR T, AIEHHERLNOREH SN 1.2X
10° copies/g LA LD ABPHER S NIZT~N 9 FHH Y, T BN —EDHERAL
BETOTICHHICHBLTLED &, RPHELIISE T rmENE. ff
BT, SEFEBITRIES fayeri DFEDHER I TNDZ EMD, S fayeri D
EORMAEMRT 22 L MHNRESE L2561, —EOMRLB VA
ThibeEILND.

UICBIT A EMBEIN DO FAEREMER LI L 2 A, 21 AL 17 AL CHAE

27



DHER S T2, RFETRIGR E LImu~DX T 403, (D, g OR»»5s S
Sayeri M 72y o 7=, D Sarcocystis JED FIZIXDIBIZFETHH O L H
D PR TIEEEA D =X LB GE LTORN ), GRS
TIEHAHATH LD, STV ~OLEN DR SNTW RN &b, &
VIZ R, PO FETMNICRHE RS DH EEZOND. £z, @EETELT
LIZDWTIE, Table 11 D LBV TH LN, FEOHERENTZ 1THAAOF T,
b LR b mREFEBLTH D Z LRSI,

56 Hi /M

KRETIE, S fayeri DFA DA ZW LT T HI-OIZFHMICHRTT L7z, LTI
BONTRREEKTD.

1) S fayeri DFAIZHONWT, U~BICEHMET D &, MEESELITEI RS
T, SAMEES L IIEERE SN, FERCELSXITHLLOD, &R
EHREDHLNLU~bHY, —EORRLEZITORTNE, BhEZI&
B2 REEMEDR B D Z LR RE S T

2) S fayeri DFHEIZONT, EAEICEHET 2 &, B LR FAEARNEL,
27702, Dl FFlER OVMR B3 < S fayeri DFAEDHR NIRRT, F
ARIIELDZEHD DD, EREFEOHLLNDEMLH Y, —EDOHR
RPRZATDRTIE, BFEE2S ST RErH L 2 Enm R I,

.

3) HREESEAMMEZRETH7-02, FRDONEITo728 24, B LKL

i
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MVMEZ R L7, ftW\WC, 7& x4, ST, W7 ~7, ELTERYBEVE
R LTEBY, ZHOOMMAEREFEBN TH L Z LARBE I,

UL EDOFERNG, A S. fayeri DFESHEZA LN LIZZ LIZE T, ZTh
LD EZREL THRET LI LT, BEROFERNEZHETLZ &N TE
2 REMEDS IR < TRIB ST

29



H4E MESMATEOA IR

FHI1HE R

% 2 ECIHEAMEEORBICONWTHRFNZITo7. [ERIETHLa R
v 3 FV PCRIZHA, FRHE CIAMOH 2MEIETH L Z L, aTF7RAH
TA—HEOMBIZLD, MR SN, £, 3 ETILS fayeri OHHIAR
[ZDWTIRNT AT o 72, & U < IZB W TR v REENL O S. fayeri D77/ B % Lt
LA, b, 7HTIARHNETTENEREFETMTHD Z LB3bH
D, TRODOENEEZD, BEENIZRET D2 LT, BIRD S fayeri DFAIR
DR OND 2 ENRE ST,

ZIT, AETIE, &3 BETERREFTEMITHL e LEZED, B

AT OIS, 5B 2 TR LICMSREENMERE L N, EFHNTH D

INE D INTHONWT, ARMERHEIZAT 9 72 DRRET 21T o 72,

B2 fOMEER N TV Z A A PCRIEICEKT DR HURI O L

2-1 FRAFNLOEE

O3 ECEmEERAESNE L L, 77X T, SNEE, HU~Y, ELF

NDYOFT, Bl, AETEEZBIRL, TOMDOENE LT, RILEZERL.

SOOI HONT, UTINEALPCRIELVEGBEELZFERL, FO

FERACOW TG 21T 2 & & LTz,
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2-2 TAGKAEIEIZ LD S fayeri DFEHIIRIL

b, ATEROPRMICONWT. fliGRAEZ I L 73 1E, Table 12 (278
TLBVTHD.

Table 12 fEZBREXRIZELD S fayeri DBRHBER

{E{ANo. EL HEE XA

1 - + -
2 - - -
3 + ; ;
4 - - ;
5 + + +
6 + - +
7 + + +
8 + + +
9 - - +
10 + + -
11 - - -
12 + + +
13 + + +
14 - ; ;
15 + + +
16 + + +
17 + + +
18 + + +
19 + + +
20 + + :
21 + + +
22 + + +
23 + . +
24 + + +
25 + + +
26 + + +
27 : + +
28 + + :
29 - - -
30 - -

+ 1 S fayeri ZKEH, -1 S fayeri Z R
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FER LY, MEES No2, 4, 11, 14, 29, 30) (22T, S fayeri T &
Nixhoic. Fio, HEFEBIZONT, ENENDOENAZ L > T, S fayeri H3f&
H S AVT BRSO SRy o T BN B o Tz

2-3 UTIVH A L PCRIEIZED S fayeri DRHNIRILIZ DWW T

b L, A L ONRALIZOWT, U T/ H A A PCR EA FEHE L 72 f5 F1%, Table
1BIZRT B THD. 23, 1gZ 5 7 TBRILIERERIZINZ T, 10 g 28
LTHREDTA X LTIEZHWNTY 7V4 A L PCR EZF i L7z,

FER LY, MEES No2, 4, 11, 14, 29, 30) (22T, S fayeri [T &
Nighotz., Fiz, SEEERICOWT, ZRENDOENICE T, S fayeri HMR
HH S TSRO S 7e o T 3 o - 7.

Tz, 1 gBEUCKDRER L 10 g BEUC XD RICHOWTHERT 5 &, No7
DRALK R N0.27 DINVEFIZHOWVTIE, 1 gBBUZ X D FETIE, S fayeri B
IR b DD, 10 gBREBUZ X 2 HIETS. fayeri S NTND. 20D
ZEIZoNWT, BEEMRERIZOWTIIARHTH DD, S fayeri IR T A
FNEHRLTHFELTEY, 1 gBRLEREIZIZZD A F2372<, 10 g BREL
L7ERRIRIZIE, YA MR EENTW oD S rTREMED & .
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) 7ILAR A L PCREHER

Table 13

KA

1g £RER

HNEE

1g $RER

eEL

10g R EX 10g £ E%

10g £REX

1g $RER

on

10

11

12
13
14
15
16
17
18
19
20
21

22
23

24
25

26

27

28

29

30

. S. fayeri & R

+: 8. fayeri ZFR i,
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2-4 WS BEEDAZNMEIZHSONT

flSRAELEL Y TV H A 5 PCRIEDFEFIZ OV TIL, Table 12 & O Table 13
DEBYTHY, BMEEDORHERP —E LT bDIL 8T % Th o7z, MEERIZ
DONWT, ETOREIEZBWTS. fayeri 1T Sz o 7=, FMEFEBIZOWT
X, SMEEORERN I Lotz LLRRD, S fayeri DAF/EDNVH]
LTS U=IZ2ONT, FEABNZAD & S. fayeri DT ST Th,
3EMLOFEREZEDOY CTHEGERT D L, S fayeri HH SV TWDEMLAY 1 DL E
5. ZOD, S fayeri ODFEZ AT H7-DOIIX 3 DO ZHRAEL, 1O
TH S fayeri H I NIUX, S fayeri PFHFAEL TWD EHEET HZ L AIBET
DT LRI NT.

K, WMEHREILEL N TVH A L PCRIEOFERT, #HEOHT-HDIZD
WTHY £ LD ERIT, Table 14~16 DERY THD.

Table 14 FEZHREBEERVTYT7ILE2 A LPCRERDLE (EL)

No. el
1 o Ak 1g £REX 10g £RHY
1 - + +
9 - + +
27 - + +

+ 1 S fayeri AR, -1 S. fayeri AR
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Table 15 FZREERUVYT7ILZ A LPRFEROLLE KEE)

No SEE
' il 5 AR ATV 1g $RER 10g $2ER
3 - + +
9 - + +
23 - + +
27 + - +

+: 8. fayeri AR, - 1 S fayeri & EHY

Table 16 EHREZERVY 7ILE A4 LPRERDEE (Ki)

No. FA
i 2y A A 1g £RER 10g £REX
1 - + +
7 + - +
10 - + +
20 - + +
28 - + +

+ 1 S fayeri AR, -1 S. fayeri & AR

F7o, MHRAEIEL O 10 g SREBUC K 5 J71ET S, fayeri RS, 1 g BREUC
LD FHETHBRE SN2 DIZHOWTIE, BEHEAZRFEIKIZ OV TIEARH
THDHN, S fayeri ITIHHNHF TV A MZRK L THAELTEY, | gBRILIZRKR
RIZIZE DT A M7, GREER 10 g BRI L72MIRICIE, X FREE
T\ T O S LT ATRETE D R .
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2 WIS MAILE ORI, 253 BT S. fayeri DT/ ENHEMIT L TEHY,
ETNENEONTRRIZOWVTE, U~OHAFEHEON LFICHEFICERD D
HIERTHDZ ENRRS ARSI TND.

RETHE, ZNOOMBREME X, F 3 BECRE L@mBEETAEBMNEZ AV
TE2ETHRE LR EEEZHWDZ LT, U~IZBIT5 S fayeri DEED
AEEZHNTE, MAERMOEMRE LN OVIRE 21T 7. ZORE, K
87 %DIRIETIE, fSMATER VY 7L 4 A I PCR IETE b IV A HIET
ORI, —EOBRIKIZBWNT, FERICHENHERE S .

BB DOFLIZONTHERT D &, 1 gBREBUZ K 2 HIETS. fayeri BRI E 1,
G RAELE TR SN2 -T2 b DIZHONTIE, 5 BRAE CRILL - Riikic
XA SRR ol iedd, RITERDPSTZOTIEHRVWNEEZX NS, fi
SREBEETHRRHETH Y, 10 g BEIC X 2 FIETRIH SN TH D RBIRICOVNT
X, (MIHPOHWEICLY LAMP O ZREFE SN TRIHS R -T2 2 L E R
SIDN, EEMNZRFRIZOWTIHIEAT S Z LR TEX o T,

—J5, GRAEILETS. fayeri RS 4L, 1 g BREBUZ L 5 HIETIIMmME S
Mol b DDA, 1 gL S DFTIC Y A R olzlz®, T2
MO RIREMERB 2 b 5. 10 g BRI X A2 HFETIIHRBE SN TWD 2D, @)
WD A N DOSARIARTED & 5 FIREMER B 2 b LT,

m¥, HAMELEOR R OWTREMIZE XD &, S. faveri DFAED R
SINTWNDLTZICHONT, BENOREBIFERPEETH 2L LT, SHIE
LT 3 ELOFEFR S 1AL TH S. fayeri DM SHAUE, £D 7 <128\ T
S. fayeri DFFAEPHER TE - LHIT D52 ENARETH D Z LRI N, &
7o, WIEPER D X HIT S, fayeri DFAEN R LN/ T <IZOWTE, 3ELE D
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EYETHIVUL, S fayeri IZFEL TWRWEHIETL ZENARETH D Z L AVR
S,

A N

ARFETIL, MGREIEOFRMEZ T 5 72 DICEEMICHmET Lz, LR ICH
LTS R Z BT 5.

1) ARETE®EELEZIEAMN (b1, 4EE, KH) I2OWT, HSHREEL I
L7k 2 A, MEEBIZOWT, S fayeri T ESNenoT=. Fiz, SEES
IZDOWNWT, ZRENDOENLIZ L T, S fayeri DR ST SO S v 7e i
STZERAL N B > 7.

2) UTNZALPCRIEZETE LT3 EIMIZONWTEmLIZE Z A, MERES
WZDOWT, S fayeri T SN2hoTo. Fio, AEPEHRBIZOWT, ENED
EALIZ K =T, S fayeri 23 S AVTZEALOME T S 72 o TeE LN o o Tz

3) BSMAEIENR Y T2 A L PCRIEOFEREZHB LIZE Z A, K 8T%DHK
KIZoWTIE, —BET /R ER SN, —HOBRIKTHED H D HERLBHEH
nic. RO T ~I2IB1T 5 S. fayeri DFFEDHEZHHIT DBRZ, 3 HALORE
ZFEH L, 1S THEMEE iU, TDO U~ S. fayeri BEHEL T D L4
Wrd o Z ENARETH D Z LRI N, £, 3EME bEMETHIE, S
fayeri IXFAEL TOWRWEHIWTT 5 Z ENAEETH D Z LR ST,

PLEDOFERNG, AR L@ maEEIL, U7 V%A A PCRikEEIFIEF
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HEORRPEONTNDTD, MIREFAERMZ 5T 3 i 2 m&d 52 & T,
ZDURIZBIT D S fayeri DFEDHEZ AT DHZ ENARETHD Z L DR
e qv, SRR LS EEITIAENTH L Z LN INT.
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Yirax

s

&

B
K[y

~;

JRRARAFREFFOLBEBRIEMLAZEND Z EREZL<HY, TORKIC
DWW, S fayeri ThDH I EDIREINTND. S. fayeri REIEDKRFSC S. fayeri
DTG O FEBEF R EIBAIS 7e STV R o e, & 2 CARISE T,
S. fayeri DFF SRAIEDOBFE U~ 28T D S. fayeri DFAEDZAR DFEHTIZOWT,
FAED R & Fhii L 72

E9% 2 mTIE, LAMP iE2 W@ MAEEORIEICOWTHRF L. &
WTCH 3 B TIE, S fayeri DU~ IZBIT D FHESI OB ATV, L OIS &
REFAEMMICEEL T 20RE Lz, S 5HICH 4 BT, AR L-HS MR
BIEPMO TFIEIZHA~FATH 20 BE Lc. DLITICARIE TR L Mm%
W%,

1) LAMP{EZEIEH LTS fayeri O S MEILEORR (G6F 2 &)

TERIEN Ry a3 TV PCRIEEZSRA L, ARG HILD E TR
Y, WHEDRWEETH 7. 3R> a7V PCRIEE I, FEFICHE
e CRAR R 2150 2 &N TE, WO WREILE TH D LAMP L4
T5 2 LI DG HREIEDORREICOWVTHE LR, MHERERN 10* 22—
OREEZFIE LTz, £, SOOBENRSMLIza T RAY T ¢+ —%FEid %
Z & CEREMOEMBIMEIC OV THRAL, &2 TOMET—8T 5135
iz, ULEORERL Y, AFIBH%E Lol RAEEE, fEkik & X CGRET
NWHMEOESWREETH D Z LRIz,
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2)  BIENITET D S fayeri DFASZARENT (55 3 &)

S. fayeri (X7~ DRIV A FEEE LEFEL TWDH Z LD, S fayeri D
WIENEZ BT, £ T, VSO REMEZMD 2 LI X0 &REFALR
NL&TRET 57 DT LT R, P72 6 SHOMEPERS 1L S. fayeri O FA D3
BENILN o T2 24 BEONEFER T OV IR TS, fayeri D EH/ENHER I NLT-.
AN D &, 2T A3, O, IR OVDRIZ DWW T, REERER & %k
[EPERS & BT S, fayeri DFAEDTER S NRDST2DY, EOMOEALIZ DOV TI,
FERBIIESSDERHLEND DD, S fayeri DEENHR S NIZ. Tk
BTV, BRESFEMMNMERELZEZA, L, 77X, HEE, DI~
IR VIR REIRETEMMTHDL Z eI, LLEORRERNG,
A8l S, fayeri DEFAEDHEHOEMNI LT Z 2L - T, 2RO DOERNIE28TE L
THAET S Z LT, BEOFERREZEET 52 LB TE D ATREMEN TR < RE
STz,

3) fSMRAEIEOA ML (55 4 &)

S. fayeri DFFAESIATORENTIC L0 BRIE U T @R B % AL % 8 00 T 5 D
NZFEGRELETHRAE L, DU ~IZBIT D S fayeri DFAEOHEZ HRIT 5 Z
EWEREDS, U T VX A A PCREE OFER & HLEGRTT L7z, S MELETIL,
FEPERRIZOWTIE S, fayeri < R ST, SAEEFIZOWTE, RS h
SERAL E R SN o T EM IR B o 7. U TV H A A PCR IETHE LIV AR
B LIZE 24, BEU LOBIKTHRRO—EDHERINTZbDOD, —HO
R TITRERICTHEN Ao N, L LR G, SBEE L 3HMOTT, 1
AT Y S fayeri B SN2 T < I2OWTIE, S fayeri WHEELTWAHZ &%
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RN D Z EMAEETH Y, 3N TTS. fayeri R SR> T U ~ITD
WTIE, UT V%A L PCR IELIZFFEBEORENGELND Z 0D, S fayeri
MFELTOWRWEHRIT L ENETH Y, SEIFERE LS MREEITA
THDHZ LN RSN

VI EIRRTE 72K D1, S. fayeri DFAGHEHTIC LV RE Sz @R EFA
WAL AE Gt 3 WALE, AEEE LZAEOSWSMRELE THRET S Z &1
K0, B T~ OERBNT S. fayeri DFADEEEHRIT D Z LR FREL 72D
ZEDRENT. AR LN, BRICET A EASTEON FIcEwE T
L7200 TR, BRMFEEDOR EOT-DITREEZHET 2 ETORE RIS
—HIZRDHLEDEZZLND.
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EERDER

ES
BRITREAENOSRUEES L VA LLZLOEMEH L. VT2 A A

PCR iEIZHV = SYB Green & (N LAMP {EIZH W I = v R o U — R

SN SEESNTZLOEMEH L. DNA i %179 72912 H L 72 QlAamp

DNA Mini Kit 1, 774X VEEALTZ. T oM, BRI, BWHIEIT S Tk

Brffh 2 L, WIS L CoKIZA AU RZHKEZIZI U QKEHEH LT,

weat AT (FERRST53HT)

el B A AR A TR E T D 7o OITAT o T R AT, [E SIS ERTFERT O

WEtAT >~ 7 b SPSS Statistics & W T{To7-.

%2 mICEET 5 5

. LAMP 774 ~—DOikit

TIA > —ORFHIIE, ENEENIETT O NRKBEE LA RO H o 72
Sfayeri @ 15 kDa % > /X7 & DNA %%t & 12, OptiGene 100 LAMP

Designer |2 X V1T 7.

2. LAMP £
Sarcocystis-LAMP Kit Z N TiT>72. 2.0 mL 7 = — 725K 300 mg & EREL
L C, EasyPrep Reagent for LAMP (f& 5 DNA flifHi%)% 300 p LIl CTE <
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95, b—h7my2I2T95 C, 10 pMEEL, ZD% 1 SRKE LT,
15,000 Xg T 5 syim Dot L, o EE 100 w L Z[EULL, DW400 pL %
%z, Template DNA & L7z. LAMP 77 A ~—%% 12 C\% Pre Mix KO}
Template DNA Z{EA L CRUGIEZERL L, OptiGene £ Genie I1'**" % T
LAMP S ZAT o7z, 7238, ROSHR O KUY LAMP SRS DOSAIR D@ YD T
BH5.

<BOGHE DAL >

1.5 X Isothermal Master Mix 15 uL

5 X LAMP Primer Mix 5 uL
Template DNA 5 ulL
Total 25 uL
<LAMP 550>

FOGIRE 66 C
SOGERR 30 43

725, Isothermal Raito ® B'— 7 BEE 2N 5-30 /0 DOFe# N H VW, A MhFRENT O
E—ZRERGE = b e — L DI 86.5 + 2 COFEMHDLEEBMEL LT
HIE L7, F7=, Isothermal Ratio ® B — 7 K] OFLHE B 72 WA TH,
Amplification THHIE SRR K T, &6 #t#RAET O v — 7 IR EE 03P E O #iH Th

A, Bk & HE Lz,

%3 TICEET 5 FEhR
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1. EAOERE
REARENOBRLBIZES LD, KA Z 100gEALTEY, [EED 50
Fr2nt 1X1X05em (FI1g) HIDH L, S v FIRICHIE L2 b D&k s LTH

AV

2. BRSO DNA HiH

SUFRICHE L= b oS, 1.5 mLF =2—712300 mgEEL, TETI1 g
WZAZT v 7L, I<IEMUZ. BREIE, 1000Xg T 7 v 770, Ik
1200 u L % DNA fliHHIZH V2. DNA fliHH{E3#£1EZ, QIlAamp DNA Mini Kit
DR FIEICHET T T2 ®. 70k, REIEHIETH 5 AE Buffer (X 100 p L

WAL, Template DNA % {ES L 7-.

3. UTNVHALPCRIE

U7 LB A L PCRIE, Yagita HDHIENCHEL TITH 72, 7ok, 2 —Ho
TR, =vARr =AM ES Sty be—Lr 2 Hn T,

EEx{T-o7-.

BN VAWKl

TR ATIE, ENLRGEMNTFEET OFEEHEFT ) — I SPSS Statistics A VN TAT
72 ¥ R, HFEALLBRIESNEFERBZIZOSOENRENI L2D,
SHEEH ATV, a2 1T o 7.

>

5. S fayeri D i F AL DIRIE
RSN TR FERI, Table 17127 T LBV ThA. FERLY, kY
1 DB THBUAED 80% & A T2T8, sy 1 THROLIVDRITHID I % .
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Table 17 T O DHHER

MO EHE HmEROAFTETAH

522 ast SO % | BHE% ast SO % | BHE%
1 13.902 81.777 81.777 13.902 81.777 81.777
2 733 4.309 86.086

3 B39 3.760 89.845

4 A37 25873 92.418

5 314 1.850 94 268

6 261 1.534 95.801

7 217 1277 97.079

8 A7 1.007 98.085

9 A37 803 98.589

10 072 426 99.315

11 040 236 99.551

12 024 139 99.690

13 019 11 99.801

14 014 080 99.882

15 011 063 99.944

16 006 033 99.977

17 004 023 100.000

MR AL OBIENZIL, ERD T TR LI THI & FAERE
T, W2 2 & & Lo, Bl e w2 2 TR DIV BUEDS, 1 i
HOIFEEREIZTHFEL TWDOENLTH D Z ENRERINDT20D, BED 112

VTN 2 e BE A AR & LR L7z,

5 4 TR 5 EER

1. bl, AEE, KANDOHIKHI
BEALTWDER 100 g 225, EED S AT D 1X1X0.5 cm DL, 300 mg

B DN 10g BRELE 1T - 72, 10 g 8RB L 72§ DT D\, TE Buffer T 10 {47
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WKZFR L, RESTA P —ZHNWTERES T A AL HD05, 1 mLEH
L, 1000 Xg TTZ T v 7 x2iT\W, 0O EiGEHmIKkE L THW:.

2. BHEEOCEIE
AGREIER N TV Z A 5 PCRIEICOWTIE, FETHEM L GEEYIC

1T-7-.
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EiraE
ABFFEZAT O ICER L, OGRS, MHREL Y £ LSRRI 38

WEhfe et gE=s NEY) B BERICIRE R DS OB e R LET

AWFRRZAT O ICER L, InEfeE, MEELINY £ LomRFdam - RERSH &
aZERENIIEE N B B, A FRPET REAREATEE HE
— %, ESCESGRAEENITERT MTERMAEME K HiL BRSO OICERARR
REEBREER 2T ZERT  BUEMBIEE JHE i RS EICL» DREHOFE LR L ET.

KL OFERIZHTZY, ARLHBE LW ZBY £ LIEZBORERTE KR
JREC M Bd%, [ ORE B MEERISL A DIEEN T LET

AWFFRICER L, Bz FRERREZ RV ZEE L=y R v— U BRASicn &

DBILE L ETET.

AWFFEIZER L, ZRRDEH N 72E £ LTS3RI B A JE = OFE K

(D BIREHVZ L ET.

AWFFROBATIC D=0, ) & MR A\ 272 & £ U 72 Re AR R AR BR B AL A 22 T 72
5 ONZ REA IR (R et pb B A B S BB R AL RR O AR ISR WG D 2 £ L 7.

%I, XA TS NIFRISOD LD EH 2 LET

PRk 2 94E3 A
A
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