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1,800 bp Sarcocystis 1

18S
rRNA 18S rRNA
Sarcocystis 18S rRNA
18S rRNA
4 S.
10 g Sarcocystis tarandi S. elongata
4 Sarcocystis S. pilosa
Sarcocystis
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Sarcocystis )

S. truncata 18S rRNA
99%
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10
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Real-time PCR

Sarcocystis

Real-time PCR

Sarcocystis
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PCR
DNA
Sarcocystis

Real-time PCR
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R software

DNA
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1. The enterotoxicity analysis of

Sarcocystis spp. parasitized
in wild deer in Japan. (The
Society of Toxicology®"s 56th
Annual Meeting and ToxExpo)
The enterotoxic activity of
Sarcocystis fayeri  actin
depolymerizing facter (ADF).
(The Society of Toxicology®s
56th  Annual Meeting and
ToxExpo)

UINR  Toxic  Microorganisms
Panel 12 International
Symposium “ Toxins, Pathogens,
and Foods: Challenges and
Opportunities  for Public
Health” May 16-18, 2017, US
FDA Facilities, Laurel and

College Park, MD
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Giardia intestinalis

G. intestinalis
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1g PBS 10ml
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1000x g

2ml
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-196

85 5

10% Protenase K 56

QIAGEN mini stool kit

-20
PCR 18S
RNA Cycleave®

RT-PCR Girardia 18S rRNA Detection kit

Takara

PCR



5% PrimerScript RT Master

Mix 37
15
PCR 2x  Cycleave

Reaction Mixture Giardia
Primer/Probe Mix

18S RNA

National Center for
Biotechnology Information NCBI

Basic Local Alignment Search Tool

BLAST

18S

RNA  18SrRNA)
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18SrRNA
0
0/27 0 7/45 0
0/40 0 0/23
3.5 1/29 0 0/25
0 /7 0 0/5
1.7 1/58
0.7 1/135
0.8 1/129
G. Intestinalis BLAST
100
G.
intestinalis Assamblage

Assamblage A
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SFTSV
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UINR Toxic Microorganisms Panel

12 International Symposium

“ Toxins, Pathogens, and Foods:
Challenges and Opportunities for
Public Health” May 16-18, 2017,

US FDA Facilities, Laurel and College

Park, MD
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x PrimerScript RT Master Mix 2 pul

1~5 p 1
RNase Free dH,0 Up to 10 p 1
Reverse transcription 37 15
inactivation 85 5
Cooling 4 Keeping
PCR
x PrimerScript RT Master Mix 2 u 1
1~55 p 1
RNase Free dH,0 Up to 10 p 1
PCR
Initial denaturation 95 10
Denaturation 95 5)
Annealing 55 10
Extention 72 20
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18SrRNA PCR

Sarcocystis

96 90

fayeri

PCR

Sarcocystis

37




38

Sarcocystis
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Sarcocystis fayeri

18SrRNA

6.6x 10°/ g

1.2
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Sarcocystis fayeri

Sarcocystis fayeri

Sarcocystis fayeri



PBS 30 ml

5000 rpm 1

200 p 1 1.5l

DNA

QlAamp DNA Mini Kit QIAGEN 51304

51306
-20
Sarcocystis 18S rRNA
Sarcocystis 18S rRNA
National Center for

Biotechnology Information(NCBI)

Sarcocystis 21
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Odocoileus virginianus Homo
sapiens Bos taurus Sus scrofa

Equus caballus

Toxoplasma gondii  Trichinella
spiralis 18S rRNA
MEGAG6 software
( 1 Snap
Gene Software Sarcocystis
18S rRNA 1,800 bp
Sarcocystis
18S rRNA
Sarcocystis 18S F Sarcocystis
18S R ( )
PCR
Sarcocystis
C.



S. fayeri

S. fayeri PCR
1 6
1,100 bp
1
( ) 2 5 6 1,100 bp
3 4

Sarcocystis 18S
rRNA
PCR

Sarcocystis 18S rRNA

PCR
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1,800 bp

18S
rRNA
Sarcocystis fayeri Sarcocystis 18S rRNA
DNA
( 2)
S. fayeri 10 g Sarcocystis
Sarcocystis
18S rRNA
1,800 bp 1,100 bp
18S rRNA
E
PCR
NCBI

Sarcocystis 21 18S rRNA
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)
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Fiash
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SrRNA
SrRNA PCR
GeneAce SYBR gPCR Mix a 125 p 1
Primer Forward 0.25 p 1
Primer Reverse 0.25 p 1
2.5 pul
RNase Free dH,0 9.5 ul
Total 25 p 1
SrRNA PCR
condition temprature Time
Initial denaturation 95 10
Denaturation 95 30
Annealing 55 30 35
Extention 72 90
Final extention 72 5

Cooling 4
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100 bp DNA personal marker

15 14 35t R (B 59 B Sarcocystisi® HHFEDNA)
S. fayeri BEI IR BEEDNA
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Negative control(PBS)

Sarcpcystis
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18SrRNA PCR
Sarcocystis
96 90
S. fayeri
S. fayeri
Sarcocystis
NCBI Sarcocystis 18SrRNA

PCR

A.
1lg 10

a7




fayeri

S. fayeri

PCR

S. fayeri

18SrRNA

Sarcocystis
Sarcocystis 18S rRNA

1123 bp 1247 bp(124 bp)

Sarcocystis Real-time F
SarcocystisReal-timeR( 1) Snap

Gene software

PCR

SYBR gPCR kit

(GeneAce SYBR gPCR Mix a )

Sarcocystis  18S rRNA

Real-time PCR

48



pMD20/N1_18S
rRNA_Sarcocystisl pMD20/C3_18S

rRNA_Sarcocystis

BamH ECcoRV
EcoRV  Sal 4
2
4,500 bp

Nucleo

spin(TaKaRa)
Real-time PCR

StepOnePlus Real Time PCR

System(Applied Biosystems)

Sarcocystis
Real-time PCR

PCR
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120 bp

( )

Real-time PCR

(4500 bp)
mw
DNA 4506
bp x 330 daltonsx 2 nt/bp 2.97x 10°

daltons(g/mole)

2.97x 10° g/mole+

6.023 x
1023molecules/mole 4.93 x 107
g/moleclue 1 ng
1 ng
=2.02x 10°
10'~10°
r’ 0.998 (
12) 10*~10°
2.
30 ml
109



1ul Real-time PCR
3,000 NCBI
1lg Sarcocystis Saroccystis 18SrRNA

real-time PCR

D. Real-time PCR
Sarcocystis
Sarcocystis DNA
Sarcocystis
(23) DNA
PCR
DNA
Sarcocystis fayeri
Sarococystis
E.
Sarcocystis
PCR

Sarococystis
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Sarcocystis spp.

28

G.
)
( )
(
27 )
Sarcocystis
15kDa (159
)
Sarcocystis spp.
(159
)
Sarcocystis Real- time
PCR
( 37
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( 18SrRNA % £ B2 51)(#1800bp) ]
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SrRNA

1. 100 bp DNA personal marker
2. RIGFEFLEIHEKIF
3. RIGRBFAEIHEK2E
4. Negative control(PBS)
SrRNA PCR
PCR
Initial denaturation 95 10
Denaturation 95 30
Annealing 55 30
45 cycles
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x 10°

1lg 10

89
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60x 105/g

1
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S. fayeri

S. fayeri

fayeri



Nucleo
spin(TaKaRa)

in-fusion cloning

T-vector pMD20(TaKaRa)

PCR 50 15
Sarcocystis
fayeri 5 ul in-fuision
50 pl DH5a (TaKaRa)
42 45
900 ul  SOC (BD)
37 1
StepOnePlus Real Time PCR 100 pg/ml
System(Applied Biosystems) LB (BD)
19
Sarcocystis  18S rRNA 10 ml 100 pg/ml
LB (BD) 37
innu PREP Plasmid MIDI
Direct Kit(analytikjena)
PCR ( pMD20/18S
1,800 bp rRNA_Sarcocystis)

pMD20/18S rRNA_Sarcocystis
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DNA AB13500(Applied
biosystems) 18S rRNA
PCR
3 M sodium

acetate(TaKaRa) 125 mM EDTA(

) 1 pl
99.8% ( ) 25ul
15,000 rpm 30 4
70% 70 nl 15,000
rpm 5 4
20

DNA 15 pul  Hi-Di

96 5
96-well (Applied biosystems)
(ABI13500
Applied Biosystems)
NCBI

Basic Local Alignment Search

Tool (BLAST)
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Sarcocystis  18S rRNA
W
19
Sarcocystis  18S rRNA
R software
Kolmogorov-Smirnov ( K-S
F Bartlett
C.
Sarcocystis



100%(17/17 / ) S. truncata S. sp. HM0506
100%(114/114) S. silva S. tarandi S. elongata
98.7%(76/77) 97.9%(47/48) 99%

100%(4/4)

Sarcocystis  18S rRNA

Sarcocystis 1g
Sarcocystis 10* 10° /9
Sarcocystis 21 18S 3.4x 10’ /9 1.3x 108
rRNA /9 1.8x 10°
( ) S. /9 5.4% 10° /9
tarandi S. elongata 99% 3.8x 10’ /9
97% 2.1x 10° /9 4.6
S. spp. x 10° /9 2.9x 107
S. /9 ( )
pilosa S. tarandi S. elongata 1 6.4x 107
/9 2.97x 10° /9 2
8.32x 10° /g
S. tarandi S. elongata 99% 1.09x 10° /9 3
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1.6x 10 /9 1.2x 108
/g 4 1.13x 10’
/9 5.22x 10’ /g 5
1.06x 10’ /9
2.28x 10° /9 (
)
1.5% 10 /9 9.72x 107
/9 2.98x 107
/9 4.55% 10° /9
( )
4.12x 10° 8.35x 10°
1.09x 10°
6.12x 10° ( )
Sarcocystis  18S rRNA
Sarcocystis  18S rRNA
R software
4
Sarcocystis

K-S
p-value =2.2x 107
=5.556x 107
p-value=2.22x 107

p-value=4.44x 107 4

Bartlett

p-value=2.2x 107

Bartlett
Kruskal-Wallis

Sarcocystis

p-value=1x 107

Scheffe

Sarcocystis

0.05

p-value

Sarcocystis
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Sarcocystis p-value=5.55x 107

K-S p-value=9.99x 107
1 F
p-value=2.2x 107 2 p-value=0.0024 F
p-value=2.2x 107 3 Mann-Whitney

p-value=3.33x 107 4

p-value=2.6x 10 5 Sarcocystis
p-value=2.8x 107 3 p-value=0.12
F
Bartlett Sarcocystis
5 Sarcocystis (19
p-value=0.012 K-S Sarcocystis
Bartlett K-S

Kruskal-Wallis

Sarcocystis Sarcocystis

p-value=2.22x 107

p-value=0.2 p-value=2.22x 107
Sarcocystis F
K-S p-value=0.0067 K-S
F
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Mann-Whitney

Sarcocystis
p-value=0.68
95%
D
4 Sarcocystis
Sarcocystis
1
Sarcocystis

Sarcocystis

Sarcocystis 1

18S rRNA

18S rRNA
4 S. tarandi

S. elongata

S. pilosa

silva S. sp. HM050622
S. sp. HM050622 (

)

truncata 18S rRNA
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99%

NCBI

rRNA

Sarcocystis

Sarcocystis

10

Sarcocystis

Sarcocystis

S. spp-

18S
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Sarcocystis

Real-time PCR

Sarcocystis

Real-time PCR

Sarcocystis DNA
Sarcocystis
DNA
PCR
DNA
Sarcocystis Real-time PCR
R software



95%

Sarcocystis
3
Sarcocystis
98.7%
Sarcocystis
S. tarandi  S. elongata
20 2
18 Sarcocystis
Sarcocystis spp.
Sarcocystis

S. spp-
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Sarcocystis

Sarcocystis

109

Sarcocystis

G.
5
( )
27 )
Sarcocystis
15kDa (159
)
Sarcocystis spp.
(159
)
Sarcocystis Real- time
PCR
( 37
)
Sarcocystis spp.
28

64



11

Sarcocystis

PCRI&14(EE) 76 17 48 114 255
FRIK(EE) 77 17 49 114 257
FEFE%) | 98.7 100 97.9 100 |99.2
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M16 p1
M16p7

Sarcocysts sp. HMO50622 3.6
Sarcocysts sp. HMOS0622 clone: 3-2
M16 p4
Sarcocysts truncata Srf2CeN clone 1
M16 p6

Sarcocystis sp. HMOS0622

M15p3

M16 p10

M15p8

M15p9

M16 p2

e s rangsfen

M16 p3
M16 p5
M16 po
M15p10
M15 p8

ssiva
Sarcocysts siva NoCe11.3
s bovini

$ Sinensis

$ hominis

M15p1

KantouG2

hoKkaxiou

s tarandi

shiga a8

M15 p2

M16 p8

Sarcocysts tarandi SBRIN

shga ald

SMcocysts pioss molate Cltpld
shiga a7

s hory

shiga all

shiga a5

shiga at

Py m#ﬁagﬁj?m#

s lutrae

BLAST
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S. tarandi

S. elongata
S. tarandi
S. elongata
5. trur?cata S tarandi
S. silva S. elongata
S. pilosa
S. tarandi {
S. elongata
S. spp.
& Mt 0> H T it
S. tarandi S. pilosa : FE
S. elongata S. spp. : &IF
S. truncata : =&
S siva =F
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Vvivo in vitro

fayeri

Sarcocystis

96

S. fayeri
S. fayeri
90
Sarcocystis so.
ICR

1x 106

Sarcocystis sp.

S.
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Sarcocystis fayeri




lg 10 1.0x104 1.0x106

PBS
100ul
18
B.
Sarcocystis sp. 18
Sarcocystis sp.
A. x 10°
1.0x106
PBS
Il
Accumlation
0.01 013 13
% ICR (13

3429 BW)
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Sarcocystis
Sarcocystis
2011
Sarcocystis
vivo

in
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S. fayeri

sp.

Sarcocystis



1x 10°

S. fayeri

Sarcocytis sp.
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The enterotoxicity analysis of Sarcocystis spp.
parasitized in wild deer in Japan. (The Society of
Toxicology's 56th Annual Meeting and ToxExpo)

The enterotoxic activity of Sarcocystis fayeri actin

depolymerizing facter (ADF). (The Society of

Toxicology's 56th Annual Meeting and ToxExpo)



IL—TAE

1.0 x 10°
- N
o T
& T
FAfIE*
1.0 x 10* 1.0 x 10°
(N) NC 0.02 0.01
(T) Bradyzoites 0.01 0.13

*FAJE : Fluid accumulation Ratio JEFRETE{E RBEER(g)//L—7 &K(cm)
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