Results

Establishment of ELISA system to detect staphylococcal
enterotoxin

The standardisation of the conditions for each step of
the ELISA was performed. Rabblt anti-SEA IgG or
chicken anti-SEA IgY (1 pg mL™!) was used to coat the
wells of a 96-well plate. The plate was incubated at room
temperature for 1 h. We evaluated blocking reagents to
obtain specific signals in our SEA-detecting ELISA
system, and we found that the plates incubated with a
fish gelatin blocking solution demonstrated a lower
background in the assay (data not shown). We also
evaluated the combination of the capture and detection
antibodies. When anti-SEA 1gG was used as both a
capture and a detection antlbody (IeG-IgG ELISA), the
absorbance value started to increase at 1 ng mL™' of
SEA, and a high absorptlon value was observed at
1000 ng mL™". The increase in the absorbance value
depended on the concentration of SEA. When anti-SEA
IgY was used as both a capture and detection antibody,
no remarkable increase in the absorbance was observed
at higher concentrations of SEA. This finding therefore
indicates that the usage of IgY as a capture and
detection antibody is not suitable to detect SEA. In
the case of IgY-IgG ELISA, the absorbance value
started to increase at 1 ng mL™!, and the absorbance
value increased gradually, depending on the concentra-
tion of SEA. The absorbance value in IgY-IgG ELISA
at 1000 ng mL™" of SEA was somehow lower than that
in IgG-IgG ELISA, but the increase of the absorbance
value in IgY-IgG ELISA was sufficient to detect SEA.

Influence of protein A on the specific reaction between
staphylococcal enterotoxin A and the antibodies

Protein A was added into the well that did not contain
SEA on the IgG-1gG, IgG-IgY or IgY-IgG ELISA, and
the absorbance of the reaction products was measured
-to determine the influence of protein A. As shown in
Fig. 1, the presence of protein A at 0.01 ng mL™
significantly increased the absorbance value on the
IgG-IgG ELISA Wlthout SEA. On the IgY-IgG ELISA,
however, 1000 ng mL™" of protein A increased the
absorbance, but the increase was minimal.

Specificity of the binding of chicken IgY to staphylococcal

enterotoxin A

The effects of protein A were determined by measuring
the absorbance with the three kinds of ELISA systems in
the presence or absence of SEA. On the IgG-IgG
ELISA, the absorbance value of the wells with SEA and
protein A was threefold higher than in the wells
containing SEA alone (Fig. 2a). Furthermore, the wells
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Figure 1 The influence of protein A on the absorbance of ELISA using
IgG and IgY antibodies against Staphylococcal enterotoxin A. O: IgG-
1gG ELISA, A: IgG-IgY ELISA and [0: IgY-IgG ELISA. Statistically
significant differences were observed compared with the blank control
(Protein A 0 ng mL™Y). *P <-0.05.

containing protein A alone showed an absorbance value
equivalent to that of the wells containing both SEA and
protein A, thus suggesting that the higher absorbance in
the well containing both SEA and protein A was due to
the presence of protein A. When the IgG-IgY ELISA
was performed, the trend of the absorbance value was
the similar to that of the IgG-IgG ELISA (Fig. 2b).
Conversely, the absorbance of the wells containing
protein A was similar to that of the blank wells on the
IgY-IgG ELISA (Fig. 2c). The wells containing both
SEA and protein A exhibited an absorbance equivalent
to that from the wells containing SEA alone. These
findings demonstrate that protein A does not interfere
with the reaction between SEA and anti-SEA IgY, but
does interfere with the reaction between SEA and anti-
SEA IgG.

Calculation curve of IgG-IgG and IgY-IgG ELISA to
determine the concentration of staphylococcal enterotoxin
A

For the determination of SEA in the culture superna-
tant, a calculation curve with a wide dynamic range was
prepared by IgG-IgG and IgY-IgG ELISAs Both
ELISA systems ylelded an excellent R? value, namely
up to 1000 ng mL™! of SEA, thus suggesting that these
methods are accurate indicators of the SEA levels
(Fig. 3).

The minimal detection threshold for SEA was deter-
mined by the addition of a small amount of SEA in the
wells. The absorbance value was determined, and
statistical analysis between the blank well (0 ng mL™
of SEA) and individual wells of SEA added was
performed. The minimum concentration of SEA that
could be detected was 0.5 and 0.25 ng mL™! with the
IgG-IgG and IgY-IgG ELISAs respectively (Fig. 4).
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Figure 2 Effects of protein A on the absorption of the double-antibody
sandwich ELISAs. IgG (Panels a and b) and IgY (Panel c) antibodies
at 0.1 pg per well were coated in each well of ELISA plate. Column 1 :
None, 2 : tSEA 1000 ng mL™", 3 : Protein A 1000 ng mL™", and 4 :
rSEA 1000 ng mL~! and Protein A 1000 ng mL™.

Determination of the concentration of Staphylococcal
enterotoxin A using the ELISAs

Using the calculation curve shown in Fig. 4, the
concentration of SEA in the supernatant cultured with
sea gene positive S. aureus strains (196E and 11689) was
determined using an IgG-1gG or IgY-IgG ELISA. When
the IgG-IgG ELISA was used, a 10 000-fold dilution of
the supernatant was necessary to adapt the calculation
curve.- In the case of the IgY-IgG ELISA, only a
300-fold dilution of the supernatant was necessary. The
SEA concentration in the supernatants determined using
IgG-IgG ELISA was dramatically higher than that
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Figure 3 Calculation curve for determination of Staphylococcal
enterotoxin A in the culture supernatant using the IgG-IgG (Panel a)
and IgY-IgG (Panel b) ELISAs.

determined using the IgY-IgG ELISA (Table 1). The
supernatant cultured with the strains lacking the sea
gene (FRI-361, Saga-1 and Aomori 1) revealed an
absorbance equal to that of the blank wells using the
IgY-IgG ELISA, but that showed a markedly higher
absorbance in the IgG-IgG ELISA (data not shown).

Discussion

Staphylococcal enterotoxin A is a protein responsible
for staphylococcal food poisoning. Several immunoas-
says have been described for the detection of the
enterotoxins in food extracts and culture supernatant
fluids (Freed et al., 1982). The authors mentioned that
Ig isolated from the serum of non-immunized rabbits
can resolve the interference in the ELISA reactions,
because protein A binds to normal IgG. This adsorption
method with normal IgG has been available, but the
detection limits will be compromised, because the test
materials must be diluted with normal IgG. However,
these methods are frequently hampered by false-positive
results due to protein A, which is produced by most
strains of S. aureus. The binding of protein A to the Fc
region of the IgGs of many species can lead to false-
positive results in the ELISAs (Koper et al., 1980).

To confirm the adaptation of our established IgY-IgG
ELISA system as an SEA detection method, SEA-
containing culture samples from the food poisoning
strains 196E and 11689 were used for the detection of
SEA.
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Figure 4 Determination of minimum concentration of Staphylococcal enterotoxin A that could be detected in the double-antibody sandwich
ELISA using the IgG and IgY antibodies. Panel a: IgG-IgG ELISA, Panel b: IgY-IgG ELISA. Statistically significant differences were observed

compared with the blank control (SEA 0 ng mL™!). *P < 0.05.

Table 1 Detection of staphylococcal enterotoxin A by ELISAs using
IgG and IgY antibodies in culture supernatants of Staphylococcus
aureus isolated from food poisoning cases

SEA (ng mL™"} on the ELISA of

Staphylococcus

aureus isolate 1gG-1gG IgY-igG
196E 118 593 457
11689 63 442 321

SEA, Staphylococcal enterotoxin A.
The SEA concentration was determined from the calculation curve as
shown in Fig. 3.

The IgY-IgG ELISA system described in this com-
munication can reliably detect SEA at concentrations as
low as 0.25 ng mL™'. This assay appeared to have a
good level of reproducibility with minimal interference
from protein A. The interference by protein A was
markedly reduced using our established IgY-IgG ELISA
instead of the IgG-IgG ELISA. This improved method
is useful for SEA detection. In conclusion, the ELISA
system we have developed is rapid, sensitive and not
subject to protein A levels. It may be useful for the
detection of SEA in culture supernatant fluids, and may
be applied for detection of SEA in food extracts.
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BEDZL - BEMRHEEFREE
(i OBRELRTEME K UEROEERBRIEONZ)
SRR SRR EE

KB DM Bacillus cereus & F DM HEEOBRE

MRS B - KRERISIRFERFEBRATER 7R

wastEE WmE wR WERIUFERKE
2SS IR T

MARE L URLEL DY REMEEE (CRS) BETFICEENR TSI ~—%2 A
TUTNEA L PRIBIZEZEHFOEL Y ZOBHEE L OERBEZRAART, KEFHHD
F U URITFITE L 20 DNA i & KB LTWens, DNA ity 77 —Th %
DNA SV UN-F % VN5 2 & TY T LF A A PCR CHIF FTREARALEECD DNA % 7555 (ot
HITX 7o, & L 2 RBIT DU T 165 rRNA IR T % . IEMEE L ™ 2105 T CRS
BETERHTAZLICEVER LK, PREGOREILER /R, kP oEL
U AREB I OB L Y 2 2 ERBMICRETE RS LG AREIIEHE O L
ST THEY LU ARFHEFEOREICOHATRETH 5, FREHTIKHUT 1.9
cfu/g DBV RAZEBL, 30CTHET D &, B 12 BFRICTIT 10° cfu/g iz, 48
eI 107 cfu/g ICEE LIRS 10* cfu/g Bl &Nz, Z D/, U 7% A4 A PCR
B> THLONTREMIIEEREIC L 2 AFER EAEEZ - THBL, U TAZA
NER PR OB RIRAEIES N, FRIBRHSNDDLRABCEL Y Y K25 0.3
pg/g S, T2 RFRI#ICIT 1.6 ng/gITE L,
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A, BH
Bacillus cereus (LA TFE L W R) Ik,

75 LGB MR R M O SRR AR T
RUBBBLEEEEET L, HESOH
N7 EOBREELI NS, &b,
FEDBENICEDLETEL oML, #
BEOEENLBRHENEZ LD D 5,
BN GEBECRHESNDBIRE L L
THLSABH BN TVWD N, BEHEY
BlElEoTo by, BHES. JE
T4, BEES, BUEZR L ORREE &2
L5ZEbdHD,

HREEIREEIL 5 Ch b 50 C. i@
BT, 28 Cb 35 CThD, BEA
BEpH 12 4.4 005 9.3 TH Y, HFEEITE
PESAFIZHR N, THEMEDFERAIE, 100 C,
30 4y DINEAT H ERITIEI L 720N, BN
B A E TR - IR, BEBOREAEN
THREHBELREFHELF SR ITI LN
BB, PAETIL 1983 ENOLRBTER L
L CHEEFSE DL TV B [2],

LU ARRFEIT TR ELR DO 2
ODFATRHY, BIEIET=Ta M
v BF 1T cereulide (EL U R) &
WHBERICLVRIET S [3-6], THAEE
hEE, BRI ELEZ T e hFY
VEAME VU ARBERNTHEEL, =
vFu MRV UEREATDHI L TRIET
HEBNERMETETHD, —5H. &
HAORHEL, EHEE LY 28R
NTELELEELYY FEZERTLHZ L
TRIETH>RLBNERVETETH D,

TLwl RiZ, BLv o) REKREESR
(CRS) EMRHENDI YR Y —L_TF R

& O B R

synthetase)

(Nontribosomal peptide
WX TEERIND,
STE 1,165 OBUKET 7N D
BRANTF R THD, EEEERET
25 CTHH 30 CTHY. 126 C. 90 &

- DOINEC pH2 F 721 pH12 OFRER - FRIEE

BN TV oREDE T R
KT bMmtEE R [7], ekttt Ly 2
LHrEFEORERIT. BEEMHR. 7 7,
SRAK . FFE, TR, FREREDOEVE
ZDOLONREL, LELIZKEDOBEERS
U ISR EAREIIE 30 430> 5 6 BREfE CL 80,
MR CRIET D,
kEERLETIDREOELVY AR
FRE IR R AR AOIC £ < | ERK 20 £E
KIFFIZHRN T, BEL R Z RASTHES
et Lo 2 BEHEICL D2ERMOE
CHlEiaotz X oIz, Bz b2 b o
HEFEECTHH(8], LnLedrb. H
SRR CTIHERSEE L Y ARBHEND Z
EIIFEALERL, BEERLV YR LOE
BIBIENEE CH Y, B, @EfE»OIE
MR- AFER RO BTN D,
JE4E PCR (Polymerase Chain Reaction)
HITRESE e FIE L LT, MAEYRE
M TA SN TRY  PRIEZAWVWZE
LU ADEERRBEHE RES AT
%09, 10], LU, fERfEHIL T & 72 PCR
ETI, PCRIBICINZ, T Ar—AR 7L
ESIKENEE VT PR EMEHERT D
- OEMETERMEICZ LV, BIETIHE,
PCR HEIEEMZ ) TLEA L TE=H Y
VI T B U TVH A A PCR IEIC K
HZELVUABRHELRESINATND
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[11-14], U 7/VZ A 1 PCR ¥, BRI
B ARECHEN L EERICERL TV,
LinL, BRHOMEL*EET D54,
BMICEENDEL OWEN PCR #AE
THZ L, BLURD XS RFERERAE
DOFAIIZEI S O DNA FIHAEE LN
CEORBENRHY . RIEEENRBEIC
IFEE A EHNGR TV Y,
ARFFNL, VT HE A L PCR EE AW
T, Ly 2R EOTRFERA
THDHARBHIOLHEEEL LT R L{ETEE
LU R ERIBRICERNEET HHRHGFED
ML E B L, ERICREREZEEL
ToRER AR L. KPR 5 HEE.
Fhatk., ELr v U FEOKRBEHNZE(IZS
WTFHARD L BT, XL LU T X
A LTEE PCRIEOH AMEEMKREE LTz,

B. FiE

1. SR B

EEPR VB L 7= M Lo = 03-137-1,
BC1(+), 06-81-16-1, 335-11, LAk 4 %k
LoEL ) RIEEAKTH D 09-112-7,
BC1 (=), 08-151-3, 08-151-4, S0932F-1,
09-59-1, 09-80-9, 09-75-22, L _F 8 ¥k,
HEr 12 R ERRICEA L,

2. KrHh - I

BRAIN HEART INFUSION BROTH (BHI 7'
) BRAIN HEART INFUSION
(0X0ID) 37 g & 1 1 DFREEKITIEEL .
PEREBEIC 10 nl $O8EL, A— 7
U—7WE (121 C, 15 4) L7z,

MU R Y —YEREEH (TSA) @ RV
TR YV EREM (HAKRE) 40 ¢ &
11 OFAEKICERMLA— 7 L—T7&
BL%, Yy —112 20 ml FoHEL
TEXRERE LT,

BHI #5411 (BHI) :BHI YA 3 v % =fH 7
A 10 ml 5iEL, A— b7 L—7
WE Lz,

NGKG FEF Kz Hi - NOKG 2255 SRk (H
KELEE) 26 g ZZRBE/K 900 ml IZVEAEL |
F—h 7 L—T7RAEL, 50 Clifrb, &
EIFEIR (772 b)) ZFWT 20 %& 7
LHEOIKFAEL, 2B% 11 LLzbo
., V¥ —liZ 20 nl T4 LT,

A % A X V7 BHL (BHI-SM)
BRAIN HEART INFUSION 37 g & ELV D U K
EA O IC Skim milk (Becton.
Dickinson) 30 g % 1 1 DZRBEKIZIEE
L.50ml =75 A=l210 ml 3L,
viarkerzr L TA— 7 U—THE L
7o

MEM : A — 2771 MEM #5413 (B /KBIEK)
4.7 g & Milli Q 7K 500 ml (Z¥EAEL .
Phenol red solution (SIGMA-ALDRICH Inc)
Z 500 pl A TA— M7 L—7REL
oo ZhUT, RERKRSET MY U A (R
FIETIE) D 7.5 % (w/v) KE®K 10 ml
L L-Z & 3 (ICNBiomedicals Ine)
D5% (w/v) KEK3ml 2, K% 7 4V
2 —WE L7e I 2 7=, Mg A
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IX3EMEIME (56 °C. 30 43/AMiR) L7z FETAL
BOVINE SERUM ; FBS (JRH BIOSCIENCES A CSL
Company) 50 ml %%, 10 % FBS EMEM
& LTz, ZERfbaRBRIZIE FBS IREEZ 1 %
WL, Fur i~ VUl (Fik
MIZETEE) % 50 pg/ml 725X DITH
L7~ EMEM 24 L7z,

KU ZFYr 0.5 %w/v) MU T
5.3 mmol/1 EDTA - 4Na V&I (7 = / —/b
Uy RARE) (X10) (FoYeMizETz) %
PBS T 10 AR L7,

10 %F A VY@« LT (Fuyesl
ETH) AHATIO fFERLE,

1M ~VU Z-HCL (pHS, 0)

U 2R (BHR{LF) 60.55 g & 400
ml DIRBKICEMEL, 6 N EEE (Foiesi
HTE) CTpHEHFEL. 500ml ITART
v 7 LT,

TE:1M kU RZ-HCI (pH8.0) 5ml, 0.5
M EDTA (pH8.0) (= v R ¥—r) 1 ml,
ABAK494ml ZRAEL, A— b7 =7
B LT,

TE $2f0 7 = / —/L 165 ‘C CHHREME L
727 = /=i (FemEE ) 400
ml, JRE/K 400ml, 1M kYU A-HCl 32ml
A LSRR A R A, WMLIE
& L—BRE L7,

T /) —)/7aak/:TENT —

=R naRLs (FIYME
T2) #Mz, MLBAL, —B4C
THREL. BIZOMNTHhofEH LK,

PBS : ¥k b U U (FiepiEEI)
40g, VVBBAKFEZF N DA 127K (Fn
JMIETEE) 14.5 g, VY UL (F
HALFHERL) 1g. VUBIKENY U A

(FnyeMiZET3) 1 g % 500 ml DFREK
WHEL, — b 7 L—T7HELZHD
% 10XPBS & L., AT ABIIZ A
BATI10 EFARL,. A— b7 VL—TRE
LTHWE,

3. EBRIE

DNA DhH -

D #BE1nl kv ruFa—T7I1
L. =008 (10,000 rpm, 4 C, 5
43) L. PhE% DNA HHIBRELE LT,

@  DNA fHFEHZ DNA $UVg W -F

(V—>) 400 pl MNZIREL. 256 CT1
RPFRIFRE L7z,

® T )—)V/7auaiR)LhE 400
ul MMz ig& L. =058 (15000 rpm,
4 °C, 1043 L7z,

@  EE200 plicA YT asN)—)v
200 pl ZMZIEA L. =LoBE (15000
rpm, 4 °C, 1043) L7, ‘

®  LEERBRELLE, T0%TX ) —
v Iml I Z e L= 04BE  (15000rpm,
4 °C, 1043) LT,

®  EEEBELEHK. 5 oREL,
50 nl @ TE IZ¥EfE 7=t D% DNA 3
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FNE LI DNA Y P VMERT AT
—45 OCVC\‘%'T? Lﬁ:o

UTNVEA LER PR E: ELT AR
#5013 16S rRNA IZ X W BRI &7V
LU AOBRHBIZELV Y Y FEREEE
(CRS) BIEFIZXVHEHETo7Z (R 1,

PCR [ i~ ¥ 1% SYBR Premix Ex Taq
(Perfect Real Time) (X W T 314 F4) %
Az, ; '

EJ/N %ﬁ%‘aﬁ?ﬁ& LT 165 rRNA @ PCR
RSB OBt %24To7-, T72bH, DNA
W T NEE T PCR RRIC 5% A F v
LT R (DMS0), 8 %DMSO, 8 %2V
/L, 5%DMSO+5%7 U r—/L 8%
RVLT I REFNLENIMZ PCR K
DR A BT 5 Z LT LV R
FOSHRAR Z mat Lz, £ DORER. 16S
rRNA @ PCR FURRIZ 1% 5 %DMSO % ¥RiN3
Bl L,

165 rRNA B A PCR SUSIE (1 K& &
72 0) OHMBIIEL T D LBV TH D, SYBR
Premix Ex Taq (2X) 10 pl. 16S
rRNA_SYBR Forward Primer (15uM)

0.4pl. 16S rRNA_SYBR Reverse
Primer (15uM) 0.4 pl. ROX Reference
Dye (50X) 0.4 ul, DMSO 1.0 pl, PCR
FWEAK 6.8 ul, 77—k 1.0 ul,

CRS B=FHH A PCR S (1 FUE®H
7= 0) O#A%IL. SYBR Premix Ex Tag (2X)
10 pl. crs_SYBR_Forward Primer (15pM)
0.4 ul. crs_SYBR_Reverse Primer (15uM)
0.4 pl. ROX Reference Dye (50X) 0.4 ul,
PCR FIJRE A 7.8 ul, 77 L— k 1.0l

MH725,

EFRORELREAL, 96 V=V T L—
MZ19pl o0 Lz, £V =/ 1.0
pl DNABSIRZRIML, ¥— L, av 7
Lyvarey hEEE, O TEL
w0 L7z, FHEIZ ABI 7000 Real—time PCR
System {2 & A PCR 7 b NT & B H
(2 & VAT 072, PCR BUS I HIHAZE#E 95 °C
1431 %A Z L PCREC 95 C55.66 °C
SLFP, 409 A 7 vk L, RUARERRARNT I
95 °C15%b, 60 °C14y, 95 C15%, 1%
A7 NVTITo T,

KRS EETICRBITS DNA FiH D%
R EEHAEKER 10 ¢ BIOARSAFRHA
PBS 80 ml & . 03-137-1 k35 & T 09-112-7
BROFRERSE 10ml 2R h~woh—8&
WMz, A b=y H—IZT 1 HEFEY

FA X UTr, REDFA XBOEREE

B E & DNA I W,

TR O KA~ O LT 2
DEREB L UEE

O kLW 03-137-1 Bk % BHI &K
BEHICBERE L 30 °C. 12 BpfEisEE LT,

@ AR LEEREZ 100FRLEZD
D (1.9 cfu/g) %, KEREEARERKE L
77 ;

@ CKEROBEE IR L EEAER
5 ml % KR BB —ICBAfG Lz,

@ BB, BOSEEY—VL,
30 CTHRTFE LTz, BENID 0, 12, 24,
48, 72 BKEgICY Y UL, ERIC
L7z,
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Lol REERE LYY MY
REOFRH - E LU U MEERBHT. B
el vy P (NAfFaria—n) &
MEKBEEFRS LR PO ELVT Y R
ZHH LA L, B o U NRHEEE
X EFROFE, ittt vy R 2 B
ELUETREEAEREAOELVY Y R
EHE LA L, BEIZLTOoERY
Th b,

O 'L UV FMEERBHIKERZ 5 ¢
BHEL, Yy—Licév, ELvU U FE
DWKER 1 g HT2V 20 g l/eBb X Ok
gLyl REHRMLE,

@ tUry) MEERELRLTICE
Lo U e E 121 C, 154 — b
7 L—T7 CHRENE L K5 g BREFE L.
Ry Z—RIH T RARETFA P —IZL o
7o

@ EBKEFEEMZ. FEIXFH—
WZTHREYFA X (250 rpm, IR, 14))
L7z,

@ FETFARHBE0gHEEL, 50
ml EILE IZER LT,

® AFJ—E20nlMZ, EED
HhH (200 rpm/fEME], 23R, 10 53) L7z,

® %, =208 (3,000 rpm,
FE, 104 L, HEOeEE AR
T AR LT,

@ ©®. O@DEFIT2EITo,

EN L7 FiEd o —& ) —x

R —F—2T40 CTRIFEMEL. A X

J—NEREELE,
© EEWIC.50%A % ) —/ % 2nl
WL, BEHAEIC X 0 EESE 50 %

A Y ) — VRS0 3< LEIR Lz,
LB KD B> TWIziGE, A X/
—NVEEERA LEIN L72®E, & 512 50%
AKX —)v%& 2 ml iz CREIN LT,

@ ©®. ODEfEE 2[EfTo T,

@  EURITER, EEE SO Oasis
HLB ({2 A L7z,

@ RABEEH L7z Oasis HLB %,
50 %A % /—/3ml, 80%A %/ —/b3ml
THER RS L, 95 %A % / —/L 3 ml TE
H L7,

@ B E 50 C, BRKTL TR
ML %AZ ) —Tlml IZER LT,

Ihakry ) FEERE, ELoD Y
R0 & U HEp-2 Ml 22 fa b alBRI
it L7,

HMIfaEE#E - HEfR : HEp2 Mk X O
Hep-G2 #MfE% 10 % FBS EMEM ¥ 7213 DMEM
T2 e DT T AT N — MNIRD
FOEE L, 7Y — MMEIX PBS TH:
L, NIV 3 fFICHR
L CTHER L7z,

HEp-2 HEfRZZRafbalBR « PBS Z HW T,
LU AR ETED 2 [FEEARRIIE
96 Tz )LDFAZ—TL— MNMAIEoT,
NP LT T VY — N D HEp-2
HHAE 2 22 i { b aRER A EMEM 10 m1 CRRE L.
£ 22100 pl o0z, €O, 5%
2 _— & T 48 BEEIREE LT, £ D% BiF
EhrE, MifaE AL — VEER. 10 %
FAVIR CHfas et U, (e EBmEE
TEfEBE L,
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EHE : 23 I T L—F— (IUL
instrument) @ D mode & FHVNT., A 34
”3/1/701/“—7‘ A4 TEITLED Colony
forming unit (CFU) & L THEIEZHIEL
7,

FRULRBE : HBEY TV OEEK
ZRET D L FFFIC, 62°CT 30 43R
BLEEY IV OEZRNE (Zhix 3
e L) 270, EEEICHT 53
B oLERILOREIGEEH LT,

C. MR

16S rRNA « CRS ElnF DB ER

LoV REALAMKD 03-137-1 BT,
WP OEEIZBWTY 165 rRNA, CRS
BEETABREEINE (K1, 2), WEET
RO THREROREEHR 13099 £
L p ot BEIEZhERIL E=10CVsro -1 T Y
KON, MBEFIZBWTIZIE 100 %
ThHolz,

LU U RIEEARR 09-112-7 T, W
THOEEIZBWN TS, 165 rRNA A3HH
SN CRS EEFIImEH I 2o 7,
09-112-7 ¥k ™ 16S rRNA bR EMR DI EE
R 1X0.99 LLETHY ., BIESEITIE
IF 100 % TH o7,

KA TEE TSR 5 DNA i %)
KARIZ 03-137-1 k% 1.3X10° cfu/ml
WML THEELZEZ A, 165 rRNA O
FA<—mAWTER L2EHIE, 10 &

FIRIETIX 1. 3X 107 cfu/g. 10*fEAIRIK
TIE5.2X10° cfu/g, 10° FEHRIR TIL 1. 5
X10° cfu/g, 10* fEFIRIK TIL 2.0X10*
cfu/g. 10° fEAFK TIX 2.4X10° cfu/g
Lol , CRSEBTDTTA~—%HW
THEH LB, 10 fFARE T 1.2
X107 cfu/g, 10° fEAPIK TIE 9.2X10°
cfu/g. 10°fEAFRIK TiL 1. 5X 10° cfu/g,
10*F AR TIE 2. 0X 10% cfu/g, 10° (%4
FRIETIE 1.4X10° cfu/g, 10°fEFHIRIK T
1L 7.7X10 cfu/g TH-o7= (3) ,
LU Y RIEEEA 09-112-7 ¥k 3.7X
10" cfu/ml HAN L 72 KER T 16S rRNA D
FAv—FHVTER LEEEIZ, 10 fZ
FIRTIL 6.3X10° cfu/g, 102 FRTIX
3.0X10° cfu/g. 10° HI TIL 3.4 %10
cfu/g, 10*FIRTIL 8. 7X10° cfu/g, 10°
FIRTIL 3.6%x10° cfu/g THo7=, CRS
BEFIIRE S ho T,

Ly AR LB LY AR O
(ST Y

LU A 12 BRTATIZEBWT, 16S
rRNA 23 S vz, E7- CRS BimFIE 12
B 6 RSB L 72 (B 2). Bacillus
cereus PCR detection kit (B 1774
) % PN 3 0 PR & [ DGR & 72 o
770

03-137-1 ¥k & 09-112-7 BRDIEA DNA
T ATEBNT, 16S rRNA T A = —
WX AHIEMEIX 03-137-1 ¥k & 09-112-7
HEEEH LEEL Y ZARBOEERLT
Wz, CRS IEEFIE. CRS BB FIRA B
Th503-137T-1 ROEE L% FF > T
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#EBEL W (E4),

TEARBEERIEIC L 2 AR L OFERE
(& 5) :

MRSy 7 54 R 1.9 cfu/g BEREL
7o Lo AR 12 FEfE£ 1T 2. 3X10° cfu/g,
24 W41 3. 1X10° cfu/g. 48 BFRI#IX
4.5X107 cfu/g. 72 BEFfH%IT 7.8X 10
cfu/g £ THEFE LTz, ZFRIIEERE. 24
Bl S 7e o 7208 48 I TIiL 8.0
X 10* cfu/g, 72 FREfE % TIiL 3. 8 X 10° cfu/g
Lo,

U7 NE A LPCRIZE BHEE (R 5) :

16S rRNA DR TIix, 12 BRI 7.2
X 10* cfu/g. 24 FE 413 2. 4 X 10° cfu/g,
48 BERIIL 1 7. 7X10° cfu/g, 72 BFRE#IT
1.4X10" cfu/g L7p o7z,

CRS Bfx¥ ORIE TIL, 12 FeffI#413 6.5
X 10* cfu/g. 24 BRI 41X 8. 5 X 10° cfu/g.
48 BERA41T 1.8 X 10" cfu/g, 72 BRI
3.7X10" cfu/g &2z,

12, 24, 48, 72 W& 43 Ny s &M
WTIT o2, T RTRKBWTHB X2
HEYOBIBZHRE T DL LB TE,
ARBE RIS L D AEFHE S 16S rRNA B X
O CRS BETFORIEIC X 2EHITVTH
IR EMREL 0.9 L EDFEB %R LTz (K 6,
7,

PCR I2X BBV YU REREER (CRS)
BT DOER :

BERE LRERgEo3I I b 1)
YT NDFHT CRS BInF D/ FEHER

T& 7, 48, 72 B0V I idd
T CRS B+ DEIENTED b,

HEp-2 #EAEZERaZEtEsBRIC X 2308
DELYIR:

B4 RB% E IR S h o e
M3, 48 BERHL TIE, 0. 15 2> 5 0. 63 ug/g.
T2 PRI ICIE L. 25 ng/g TH o7 (K5),

D. B

DNA fHFRIKDZRE & PCR EBSGMD
BEtORER, VT NVEA L PRIEIZED
KEFOE LT ARER L LY
R % ERmINCERIE T 2 Z & AR FERIC
rot,

CRS EF OB T, BT T | 2—
NDT =—Y v F 7 A5y a ViR
FE 60 “CTPCR KIGEAT 5 & RlfFBhARIT
BWTEHOEY—s BR LN, SEA
W T T A = —DBHE I TW iz
LB L TnfEA 80 CTH-or=izb[14],
7'a ka—/Li v T, PCR Bk O e B
PEFLTWEEEZ LN, £Z T,
M OB 2 30 BIEE L 1 5 & L,
To—U S e ATy a viRER
60 Coxb 66 CICEE Liz& Z A, Rlfig
#igiL 79.3 CTH—DRLY MLV ER
L7,

16S rRNA @ PCR IZRBWTHIRAMA T 1 K
a—-AVBIOKET v ba— Tk, @
fREBRIZ L D TnENEE 63, R
EMHDHNNITTAv—F A~ —DFE
WRENT, SEIAVZ 16S rRNA D5
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A—IL G EFEIBNI 225, CRS &
BFULR TnfERENEE 2T, —H&H
W2, T4 <—0 GCEED 60 %L LT
5L TmfEIXEL< 220, FBERHIZT =—
NLUT, FEMBIREZEET S, n %
FTiF2HE L LT, DMSO, 7'V Er—/L,

RIVLET IR, _XEALAUBHLLTNS
S, AFEBRTIE 5 %DMSO, 8 %DMSO. 8 %
JUEwa—/, 5 %DMS0+5 %7 Ut u—

vy 8 WAV AT X K& PCR RUSHRIZINAZ

THE Lz, 5%MS0, 8% U & r—/b,
5 %DMSO+5 %2 U = 1 —/L{ZC TmfE 83 °C
DHE— Ot dh#R A BiAL, PCR DRRE % 5
OB EBTET,

PCR &% Bk 45 Z & T, 03-137-1
BRI 165 tRNA 35 X U8 CRS AZF A5 MR H
EFU. 09-112-7 BRTIX 16S rRNA DB H3 4
HEh, BHBRAIT 100 cfu/g A ETH-
2o BB LTI BV TR EFRER 0. 9 LAk,
HEIEZHRITIE 100%DEMRRBRERE S
BT ENTET,

LU ZABEFETIIREIFA SN T
WEBSBREERDZ ENZW, £
TRROBFEET CEEMNCE LY AR K
HTELZDME LERR. VIAE A A
PCRIC K D EH L72EEIL, EAREEE RIS
LAAEKEBOEBEEETRLE, BL
7 AD DNA ZHIH T 2 BRIKER Y L
DT T BT BB DS LTV,
FHBEZ RS LT\, fHREL
T2 Mt Lo R, ABFZE TRV 2 DNA
My 77 —id, RRSFEETICEBW
TH U TIVFA L PCR OFELE LTHIH
TE5EL U2 DNA DFREEZATREIC L.,

EAREERE & OMBERE LN

16S rRNA 75 A ~—IZ L AHE TIXHE
A 10° cfu/ml OF > 7 /VRKM, CRS &
{5 TiL 10 cfu/ml RKFIZ2 D LR S
niehotz, 16S rRNA TiX PCR RISE T
1220 cfutB¥ D DNA B EFEH TV 5 &5
BHEIHEIN, BIEFRELH/F LR
BRI T& b o7z, CRS EIETF Tik, PCR
BSHEHE D DNA B8 2 cfu FEM LI TIZ 22
DR TERIoT, :
LRy a7 PCRIZE B CRS &
BFOREEToEZ A, B 12 B
BV T NTIR, VT AEA L PCR ¥E
T3P U NTRTUWTBNTHREB LT
EBNTFREThHZOIR L, 3y
=3 PCR #ETIE CRS BT A3 HH &
NrEDE 1 kOB THo, DL
MBREFOE LV Y ZAmERFIT 10°
cfu/g Ul b THDEEX LN, VT NVEA
A PCRIEDRRE D S AR STz,
I, BV R R2EERANTY T
A L PCR 21TV, RISRDFEEMEIZON
THRE L7, ZOREER. 16S rRNA (IZ-D0
TIELV YR RBET_RTREETHY T
NTDEVYREBHT LI LN TE,
REtExt R CTRWEKBEIXEETH - 7=,
CRS BETFIZOWTITEL VX 12 #%F 6
BERBMHETH -7z, ZOFERIL. Bacillus
cereus PCR detection kit W=z
Ry a iR PR IBECTRHLEER L
—FLTRY., EL YR (RS BETHRE
HREREMICRHTE A Z RSN,
CRS E=FRMEDE L7 % 09-112-7 ¥k
L BMED 03-137-1 B> bRl L72 DNA %
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IRA L. PCR BURZ B L2V MRET LTz,
ZORER, FREBIECTHEL LZAR
e CRREBETAT7Av—2HNTE
& L7 CRS BEFRAKDOERLR LU
16S rRNA I 9 A ~—TCEELTZ 2 DD
B OMRENTIT, mWEBMEDFR D b
7,

EAAIT 48 RRfE D DR T & 7o, B
NTT h—ITE Lz 48 BEfE14 0> b
R INTEXZ eE2Bx 5L, EEE
FHEAIREA D O EEHICE LB DBRICEHF
JaR 45 Z LRz, BV U R
e A TE AR B 0> & B E NS AT TR
EEhiZ b, FREHRE EREE
MEE L TWAARERE S H 5,

HIROBEE LU U REBETRE L
THV 2 HEp—2 AARZZfaZetEaiERIC X 5
EETIH, RERHEEIX 1 ng/nl Th
DKERTEEEA 0.15 pg/g THRHEMNHE
BThoTlz, 37 VDEHEL T Y R
Bix, 48 BB I121X0.31 ng/g ThoTe
P, T2 BERIICIL 1,25 ng/g 0B L
7 U REIZERRICEM L, EL oY
Rof/MEEEIX 1 ng/ A L3hTnb
D C[16], 48 BRI LABED o TV K ER
HoEL oY NI, BHEEERET D
o hETH D, EHEE LY ZgH
FEORIEREIT 10°5 10° cfu/g & &1
TRY . AEIOERTDH 10555 10" cfu/g
WCHEBTAEICE LY Y RBREBEINT
BY, B BEREAITEEL TV

LAk DNA HhH¥E3S K O PCR S D #RE
WZ& v, 16S rRNA 77 A4 v —% Wiz
UTIVE A I PCR & TITEAREEE L (R

Bz Ly Ak CRSBIEFRT A
< — T LT X DEEDH D5
BEEZFRICLE, LY FELHE
BICIIBEER S D Z L b, RiEiTtEL
VARFEOFARHAEFEERTHD,
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#1 PCRAZA~—

Tm fE
EREET FIAw— e EELF(5'—3") PCREMDO YA X STk
(C)
16S rRNA_SYBR_F GGAGGAAGGTGGGGATGACG
16S rRNA 241 bp 83 [14]
16S rRNA_SYBR_R ATGGTGTGACGGGCGGTGTG
CRS crs_SYBR_F CACGCCGAAAGTGATTATACCAA 176 bp 80

crs_ SYBR_R

CACGATAAAACCACTGAGATAGTG

[13]




% 2 16SrRNA & CRS B:FOMHER

Strain

B.cereus BC1(+)
B.cereus BC1(-)
B.cereus 03-137-1
B.cereus 06-81-16-1

B.cereus 08-151-3 =

B.cereus 08-151-4
B.cereus 335-11
B.cereus S0932F-1
B.cereus 09-59-1
B.cereus 09-80-9
B.cereus 09-75-22
B.cereus 09-112-7
Escherichia coli

16S rRNA CRS gene
+ +
+ -
+ +
+ +
+ +
+ +
+ +
+ -
+ -
+ -
+ -
+ -
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g N w w
o w1 o [0y}

Threshold Cycle
e &

w

(@]

Threshold Cycle
= = N N w w E-N
19,1 o U o [0, o w (o)

o

y =-3.3014x + 37.555
R?=0.9978

] 1 1 1

2 4 6 8
TR EEREIC L A AEFEE(Log cfu/g)

1 03-137-1 BE® 16SrRNA O

10

y =-3.3124x + 43.203
R? =0.9945

4 6 8
VAR EIEIC X 5 AHEH(Log cfu/g)
2 03-137-1 #k® CRS E=F DR ER

S 40 -
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1.0E+0E
1.BE+87
1.8E+05

1.0E+05

& B R EE (cfudg)

1.0E+04

N

1.0E+03

1.0E+02

PR EER

1.0E+01

1.0E+80

i i i i

1.G60E+00 1.00E+02 1.60E+84 1.G0E+05 - L.GOE+BE

1.0E+08
1.0E+07
1.0E+06

@ 1.0E+05

2

2 1.0E+04

b

i 1.0E+03

1.0E+02

1.0E+01

1.0E+00

7% 4 LPCREIC L AB Rl

8 KMHFIET TO 03-137-1 BRICH 1T 5 EHEHK &
16SrRNA, CRS #5740 ERES NI HEOMB
X 16s rRNA, HECRS

X H®

¢ 0 >a

1 2 3 4 5
#HH No.

4 BLURBREELEEMEY LT ADEEMBRDE
€03-137-1 EE%) , m09-112-7 (EEE)
AT L7 2kE , x16s rRNA , eCRS B+
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1.0E+08 :x 1.4
1.0E+07 412
1.0E+06 I

R&' .

%1.0E+05 <

£ { 08 <

3 LOE+04 =

i 4 0.6 e

$1.0E+03 =

0.4 5%
1.0E+02 e
1.0E+01 1 0.2
1.0E+00 ' ' ' - - : 0
0 12 24 36 48 60 72
R

M5 KBEFEOELIAEEBLIOEL Y FEOKREZEL
@ EEH (GEEMAE+IER) |, eIk, x16srRNA, ACRS &+, ezl VI FNE

 1.0E+08
- L)
2 108407 |
B
- yz
W 10E+06 |
e
i
N o
H# 1.0E+05 |
e y = 4.099x1.0329
ifg” R? = 0.9499
& 1.0E+04 : : -
1.0E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+08

16s rRNAIZ & 5 E$(cfu/g)

6 A£H¥L 16s RNA OFHEIRESfR
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