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SUMMARY

I . Project title

Development of The Quantity analysis kit of Staphylococcus aureus
Enterotoxins and Risk Assessment Model for producing Safe Agro and

livestock products
IT. Objectives and necessities of the project

Staphylococcus aureus is a bacterium that causes suppurative disease and
food poisoning, and it is significantly treated for food safety. Because
Staphylococcus aureus has resistance, it is found in variety of area such as in
the air, soil, and on the skin of people and animals; therefore, agricultural and
livestock products are easily contaminated by Staphylococcus aureus. Also,
similar to Clostridium botulinum, the bacterium of Staphylococcus aureus
proliferates in agricultural and livestock products and produces toxins.
Consuming those toxins causes toxic food poisoning.

Although the toxins are proteins, the protein digesting enzymes in
human hardly break down the toxins. Because they cannot be destroyed by
boiling at 100C for 30 minutes and they are very stable, consuming food
contaminated by the toxins causes common food poisoning symptoms such as
nausea, vomiting, abdominal pain, and diarrhea.

However, considering food poising accidents by enterotoxin of S. aureus,
it is appropriate to regulate by enterotoxin of S. aureus. However, it is difficult
to establish a scientific standard because there is no quantitative method or
hazard evaluation models for the amount of the toxins.

Therefore, the study has been conducted to develop scientific quantitative
method and a diagnostic kit about S. aureus enterotoxin and evaluated S. aureus
monitoring and exposure dose. Using enterotoxin predict model development, we
systemized the pathogen bacteria management for producing the safe agricultural
and livestock products to calculate S. aureus enterotoxin exposure dose and

human risk dose.



III. Content of Research

1. Development of enterotoxin quantitative method using Immnoquantitative
real-time PCR
A. Manufacturing antigen and antibody using enterotoxin expression and
domestic wild type
(1) Separation and purification of enterotoxin
(2) Selection of ell fusion and hybridoma
(3) Verification of specificity of antibody and antigen
(4) Mass production of monoclonal antibodies.
B. Development of Immunoquantitative real-time PCR
(1) Decision of indirect and sandwich format
(2) Verification by conventional ELISA
(3) Establishment of immunoquantitative real-time PCR
(4) Comparison with other existing SE detecion Kkits
- VIDAS Staph Enterotoxin Test II(SET 1I)
- 3MTM TECRATM Staph Enterotoxins ID (SET ID)
(5) Evaluation of effectiveness by using foods is artificially inoculated with
enterotoxin
- Verification by inoculating foods such as Kimbab and milk

2. Commercializing of S. aureus enterotoxin quantitative method
A. Establishment of detection antibody and conjugate system of Biotin
B. Establishment of Reporter double strand DNA and Streptoavidin substrate
system
C. Manufacturing of reagents
D. Research of kit formulation
E. Securement of system of evaluating kit effectiveness
F. Research of Scale-up
G. Research of safety
H. Production of the product



3. Development of risk assessment model for reducing S. aureus enterotoxin
in agricultural and livestock products

A. Prediction of S. aureus contamination in butchery steps

B. Separation and identification of S. aureus.

C. Test of verification of S. aureus enterotoxin expression using PCR

D. Suggestion of human risk quantity of S. aureus enterotoxin in agricultural
and livestock products

E. Development of risk assessment model when preparing salad using

agricultural and livestock products
IV. Result and Suggestion for Application

1. Result of This Research

1) To develop enterotoxin quantitative method using Immunoquantitative real
time PCR, antigen and antibody specificity was identified monoclonal
antibody was produced. Antibodies were produced for 4 toxins (SEA,
SEC1, SEE, SEH). Antibodies which OD values were above 3.0 and were

between 2.8 and 3.0 were selected for evading self-binding site.

2) Using indirect formula, Immunoquantitative real-time PCR was set using
SEH and SEA.

= ADH10.25 ug/ml B AGH105 ug/ml

|—Polynomial Fit of Dats 1_realtimsCt Falynemial Fit of D siat _realimec 2

Unreliable
sl zone
5} (<100
pa/mi)

°9 Unreliable

zone
194 (<10 pg/mi

AT

SEH (pg/ml)
Polynomial Regression for Datal_realtimeCt: Polynomial Regression for Datal_realtiimeCt2:
¥ = A+ BIX = B2XA2 Y= A+ BI*X & B2XA2

Parameter Value Error Parameter Value Error

A 2158545 039902 A 21.39977 0.34803

Bl 031224 0.18905 Bl 04403 0.18823

B2 -0.12457 002081 B2 012742 002185
R-Square(COD) SD N P R-Square(COD)  SD N P
0.98059 024414 11 <0.0001 0.96833 026272 13 <0.0001

Immunoquantitative real-time PCR result of indirect format-SEA, SEH



3) The diagnosis kit was evaluated through checking the sensitivity and
specificity of the developed kit. Although the existing kits were only
available for qualitative method and unavailable for quantitative method,
the diagnosis kit ~was available for quantitative detection. Also, the
existing kits were not able to detect SEH, the diagnosis kit was able to

detect SEH, and quantitative method was also available.

4) Developed S. aureus quantitative kits were produced. Identification limit
was up to 10pg/mL of enterotoxin, and identification limit was higher
than ELISA diagnosis kit.

5) From food, contaminated S. aureus was separated and identified, and

enterotoxin expression of S. aureus was identified by PCR.

6) To reduce S. aureus on agricultural products, risk assessment research was
conducted and human risk quantity of S. aureus enterotoxin was

suggested.

7) Risk assessment was conducted for S. aureus which could be found when

consumers were making salad using agricultural products at home.

2. Application of the results

A. Application of the developed diagnostic kits for the rapid detection of
cause of contamination.

1) When the kit is used for identifying S. aureus enterotoxin quantity,
enterotoxin quantity can be detected rapidly and accurately and can
manage the source of contamination by producing steps of agricultural
products.

2) By figuring out the producing steps which contamination happens,
efficacious methods for define CCP of HACCP stages can be developed.

B. Usage of quantitative diagnosis kit by substitution of qualitative Kkits.

C. Through these applications, the verification and contamination level of
foods can be examined from farm to table for the provision of safe foods.
And further consumer creditability for safe food can be obtained.

D. By developing risk assesment model for S. aureus enterotoxin in agricultural

and livestock products, consumer can cook safely.
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AP ATHALE) 20~254g/ AFEHSTEBE) 2.2 24}
A% QAsidy] AFE dHEITe Bk AR, dAls liﬂ- Lo A
RuHa v

5 S. aureusTo]l HE >1.2x10° CFU/g ¢

TS s eH, o] TEE S aureusy
Toxin 4 7Hsd +E22 HstAS ey ol2ld F54 AHLe IF
o HlElsts Aol olUd 2%, pH, Aws A4 wat 2o JIge
HAs Ao g Yegen HA zAstldE #4571 100 CFU/g o8kl A
T 547 AAEAH

(2) Microbial Risk Assessment(MRA)2] 7] 7)d

O

| AESH  fslaae] wE  HAsid  W7F (Microbiological  Risk
Assessment : MRA)= o|dH 53 HAAHuAE o3 2dd AEFES 4
Hshe A5, 2 HEAdTol A7 HHol dofd A, F A (Risk)
S FHIgHoz gz AHFHoz Hriste FHAHoR, o9
Bioinformatics WHS H&A1Z S, 544 F 43 w}E Bio-safety
s 4z =L BT 5 s DALl s,
Quantitative Microbial Risk Assessment(QMRA) dubd == Codex 2
I 2R wel 471x] FAH8_ 4 ZF Hazard identification, Exposure
assessment, Hazard characterization (dose-response assessment), Risk
characterization 22 FA4F o] Qlth. QMRA & A FoA9] m|AEEH
B4e FEAMY YoM AFAoe WA Sk BHoz F1EA
o 2e AdFuAEZ Zd(Predictive model)Z} 729 (Dose-Response
Model)5-& ol&3ta, HFHA Aol BLdda Wolde et
A EFe AsiEdS 2 AFAFN A% FEEER Yeille Aer E
T AT



A Z oA Ao Ao QMRAE AZ S E3) wAlste BHAAuAET BH
H AREE 73, B4sta, o] 2FHAE ol&ste AT 2 HAA A%
ol dFE 2R 4 HEolst & ¢ Atk QMRAE #8HF o1
A WHe R AEFF BHd Gdd FHHHEES Ul ez, o
o] XL AnAoA =E2E F v AFY #EE nAETSH 9dlas
of 3 <17, = BioSafetyE ol= FFdA AT A7l W e
& AlFste Aotk

= AFFCl A7 A8u§I A E4dol US$ 6.6~37.1 billiond
Aol Qlglom ol Salmonella, Campylobacter jejuni, E. coli O157:H7,

Listeria monocytogenes, Staphylococcus aureus % Clostridium perfringens 67}
A ATl A3 BAA A7k A3 US$ 6.6~37.1 billione]l 23ch
I B35t Itk (Buzby$} Roberts, 1997).

PRl E 5% WA T A% Amu]E B A Hidd wE T
AA Z3r A £300~700 millione]l 3ot B7Eelth (Roberts,
1996). EFANAE AZH1L50071 9] 2F= Abare] &3] A7t A$ 2.6 billion
o] AAA &AL Bty B uSATHANZIA, 1999). At E 2F=
ZAA 2 £48 US$ 1.3 billione & 7} 3+ v} ¢lvk(Todd, 1989).
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8 Ard el % AFm
= S$28 million o2 2 oz 27} &
AAAol#= Aol YFHTL AT}t (Altekruseet al. 1993).

ubEbA] e E ko] o3t AETA P el #Ae Q3 dFolH S
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o A8 E314 Zw
) A%5% Az A
o AH|Ae] AFo 7 3l AFE Alnes wld ZFYgle] @S
Aol whelei el o8 Am7k 7H wol dejum gk 3 F AL
2 Ase A A1t (Pathogenic E. coli)9} A=z}
(Salmonella spp.), FMETTH(S. aureus)?] =& W42 YeERl Q)
o, A 2008 @ o= Salmonellad Rt T B A4S DA H

J

ofj
I
>
kl
fr
ol
e
o
)
O
Ml

Table 1. @A AH A3}

Vear 2003 2004 2005 2006 2007 2008
ca case | Patients |case | Patients | case | Patients | case | Patients | case | Patients | case | Patients
Total 135 | 7,909 | 165 [ 10,388 | 109 | 5711 | 259 | 10,833 [ 510 | 9,686 | 303 | 6,077
A 70 4112 | 92 | 6040 | 73 | 4,406 | 126 | 6,156 | 187 | 5499 | 113 | 3,009

E. coli 6 | 1,502 | 21 | 2043 | 15 | 1883 | 38 | 2832 | 62 [1,945 | 33 | 1,043
Salmonella | 17 | 416 | 23 | 839 | 22 | /53 | 22 | 5/6 | 42 | 1497 | 19 | 335

S. aureus | 13 | 808 | 11 | /63 | 16 | 863 | 32 | 1,924 | 38 | 843 | 14 | 535

Bact | Vibrio spp. | 22 | 732 | 15 | 300 17 | 663 | 25 | 547 | 33 | 634 | 23 | 312
eria C. jejuni 1 215 | 3 175 1 175 1 53 7 449 6 73
B. cereus | 3 198 2 84 1 24 5 59 1 50 13 364

pe,ﬁ%ens 1112 | 4 &80 o | 160 | 4 | 8 | 5 | 347
C. botulium | 1 3
etc 6| 26 |13 |11% 1| 45 | 1| 5

| Total | 16 | 1606 | 18 | 1407 | 8 | 744 | 54 | 3371 | 99 2377 | 51 | 1445
M Noro Virus | 14 1442 | 13| 922 | 6 | 719 | 51 | 3338 | 97 2345 | 50 | 1419
° etc o164 |5 485 | 2| 25| 3| B |2 32]|1] %

Chemical 1 8 1 14 1 3

i

Toxin 2 11 3 15
Unknown 47 |2180 | 52 | 2926 | 26 | 550 | 77 | 1,288 [ 221 | 1,788 | 136 | 1,570

w
N
w
NS
N
N
(&)
(@]

Aok (2009) @ H 5% AFE LA T B4



Table 2. A3} AAH 4 AAANFE AT 7F)
Year 2004 2005 2006 2007
Total 80 50 105 225
seafood & processed foods 18 19 41 114
Live stocks & processed foods 20 9 22 45
Vegetables & processed foods 8 4 7 12
Complex food processed foods 22 13 29 40
Grains & processed foods 1 1 1 2
Waters 11 4 5 12

Al
o

L

=3

(2)

O

o ekt (2009) @ H+ 59 AFE LA TF 24

AdEte) A%

3l 7H(Risk Assessment)# 913 EZ(Hazard)ol U A8 =&F o] ®
Aol &4 Ax == 7Hs4dE =

Setgde] e Wk ATE Bw olwold gherh AU
gk AsiH 7= H]—’—‘l FHersk Ho g CODEXO|Al 19990 B2 98]
Brkel BoE 9 7 Be AFE T nFAdAE 19989 % '
ZE A9 Salmonella enterztzdzsoﬂ 3t A=A nAE P IIE S5t
(FSIS, 1998), 2001 d = o= Ha7|o A9 Campylobacter (FDA, 2001), Z4
FH A Fol| A Q] Listerin monocytogenes(FDA & FSIS, 2001), =dlA12] Vibrio
parahaemolyticus (FDA, 2001), &3S A] Esherichia coli O157:H7(FSIS, 2001)
of 3t A77F s vwF FHZo A77F FEd] ol Fo|H I

CODEX A= 8. 13 Zo] AFEZ F<l(Hazard Identification), =Z%
7HExposure Assessment), -8-#F-HF-3-3 7} (Dose-response Assessment), 9|31 %=
4 (Risk Characterization)2] 47 FAHQAE o]Fojx =2dlS A AT
Q3% 7Foll = &3 A (Uncertainty)¥} W o] A (Variability) o] Z£2]3}7] uwj &l
o] al#steiof Frt
148 ffsE7te AEHQA ey s rtet vlud w AFolAe v
Za7 b bsdoz A4 o Edolz nAEe 3% SlsWsle
t oA ZnAE3t (Predictive Microbiology)d] 7ido] Zasith w3
|z 2 7hE, 7%, 28, AFA 9FE mAs 74 dAs a9ds
o kS 7] wEol A% faHrte A4S FEAT7] A
8}04 Monte Carlo simulation¥} 72 simulation modeling W 2] Al& %

T,

=]

&Jz;\gm{n

n{l:lgL:
S Lo
X



o mEA A AAHeR ZugEt @

simulation modeling®] #}

it
tlo
ek
I oo

sto] mAES HEE BFHE Hrkslry] A WHE Y d77F 22

AP 1
o Y Ut M= o7 o] Eolo st A7} ®

AT

24 Gopa gejolth S AduAR A2

Eo]

[}

[€)
A& o|t}.

A% olzolAaL g

o]l =
AT

o opH7EA] §-off 1—41:}
T3 nAE SFBEtE AT S4AE 2

AT H el ool Aotk

STATEMENT OF PURPOSE

HAZARD IDENTIFICATION
Identification of microorganisms capabla of
causing adverse health effects

v

v

EXPOSURE ASSESSMENT

Evaluation of the dagree of intake

likely to ocour

HAZARD CHARACTERIZATION
Evaluation of the nature of the adverse effects associated
with microbiological hazards, which may be present in food.

A dose-response assessment should be performed if the

data are obtainable.

v

RISK CHARACTERIZATION

Integration of exposure assessment and hazard characterization

A risk estimate is made of the adverse effects likely to ocour in a
givan population, including attendant uncertaintias and variabilities.

L J

PRODUCTION OF FORMAL REPORT

Figure 1. Microbial Risk Assessment 9] W4 %



H 2 & e 7I=71E &
Al 1d A

1. S. aureus Enterotoxin A4 7| E 7|9t & 3F

o Staphylococcus aureus2] 7o} cell countingol] gk ZrFolx Qlo
Fol U} = =4F S, aureus Enterotoxin AT 71 EAFL glow,
TAFE THSL U

>

ol 2L
o

[t

2. L Uol el MRA 7} 71& /A A3}
o QMRA? = A= muE dFolH, QMRAS] 7|EE AHY 3 7|2
2 381 fJAILE ol EUE R &S Ao gtk AR AgA 2T
olxle AZol obFAHEH FAo)A HACCPS A HLowt o #alo] &
7] W&o HACCPE TS gt @A A]7|= QMRA #&HE 7] A7} FEd S
o] &3 o F7|E ML Toll B A= AlFREA Bl = Aot

n e

o S FHAANA FAAGRA Y S| ThE AT HlEd
%ﬂ%x—‘loi ASER QMRAZ 913 7248 Ao %MHE REEE
Agol Aal dE AL Adolth nk R AR FA A

o

§1°1 HEoix= 275 7tHE F %EE S uele] Aol gt
Matxlojol Sttt o2 A, I A FEF4EE] T3 Bio-safetyE oS - B
e e9e ez woEn

N

o $E}gte] MRAC] &3 AFE Vibrio A7 AlZold, f7t54F0 B3

B4 s e AU} o|F BE MRAG sk w¢ Asdez
ATE FHstP o} Avroll LFE Bacillus cereus, S. aureus, L monocytogenes
| thet RIAERISE7HMRA)E TolAe Moz A4 247 FAAE
NE BHEste A HejEE S 712 AR rhEseh

L
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A2A 2 g A7l Vs dd 9%

1. Enterotoxin A% v 33}

o 9ZAE BE 5709] S. aureus Enterotoxing] 443t AW J|E7} 9loH,
AZSA= 1 ~ 100ng * T2 FAAEATS 3 4 9it)
Table 3. &322 S. aureus enterotoxin 7= kit
H| 21
A 22 AzA | = | (9,
)
VIDAS Staph Enterotoxin Test 1I Enzyme Bimericux | ek A%
(SET 1)) Immunoassay
SET—-RPLA (Staphylococcal
Enterotoxins Detec.tlon Kits by llat_ex . Oxoid E 24
Reversed Passive Latex| agglutination
Agglutination)
TransiaTM Immunoenzymatic Test
e latex . 14
for the Identification of agelutination Transis TM| W= A
Staphylococcal Enterotoxin
RIDASCREEN® SET Total Screen ELISA R—BiAogharm o) 44
for Staph Enterotoxin
TECRA StaphylococcallV_. 1 s u a |1
Enterotoxins Identification (SET|Immunoassay Tecra ST A
ID) (VIATM)

2. 2ol Ae MRA 371 715 AL A7

Consortium

7t wl=

o 1997'd Food Safety Initiativeol| A 21 EQkd 7| A ¢ o]
£ Al Inter-agency Risk Assessment
Predictive Model} 7]8} QMRAETEE 7|

A QMRA Eols A

b57] 9%

71 " ZA FHsAT 1983

L L=
e BE o

< AdsH

A7E

g
National Academy of Science/National Research Council & —’F?_/‘o‘%‘%ﬁﬂ]

&+ Microbial Risk AssessmentZ

S}, 1995 National Advisory Committee on Microbiological
foods (NACMCF)= £/ % 7FaFol49

OMRA 7]/ QA48 A
Za &k ol Codexoll A& 19951

BAGTAE 09

o
15F9 1, QMRA 7R the &

HeA A=

st e}, 712A| A eke AlFsteT

e A9
e ol
5 4% 74 7]



F AAo] th3k Risk Assessmento] =< )

[e)
T yg=
200013 Codex E3|A] HEHo =z £Axoh
(e}

oI P15 QMRAG) B 45 €77} Y FY AT HF
Mol lo] HACCPSH: WER #3449l 9lsi4 Hrlol A% A4 23
= paes) A4 AF Az 39 W FEATARL AD Predicive
Model 7|%7}%rat 24 4%s] ¢4 Riskg® H7bahr] 918 QMRA AT
2 AW Utk @A QMRAE FAHoz 1 AY % P27 FR5H
A3 el FAEA AQelq ATk AW Fol A, Aol AFe| A
AHT S FARAIT Qon, QURAZ AEH stol Fof E o
et 4EDA FAERY Sldlas ARHE A% ANVY ATE A
ARoz Bestr] g5t BF - SustAs A7E Qs Aok

ALY o

_l i
[
N
o
flo

n{m

o

Z o
[

_1.?1_'4

U, g AAFTA2 93] (Codex Alimentarius Commission)

O

O

Codexe A FNAe] n|AESHA flafacle] g QMRAHE 7S 23t
o 20009 6¥ AEZQAET 323} Codex Committeed] A "Joint FAO/WHO
expert consultation onMicrobiological Risk Assessment(JEMRA)"E G435},
Aol Salmonella enteritidis, 7V=F< Salmonella spp., Ready-to-eat food<]
L. monocytogenesel] tH3F QMRAE 20013 6L47+A] 535} Th.

Codexell /| QMRA®] 3 %xﬂ%%ﬂ ATHT S G, SPs g
ool 2SIl BE 4F thd HH T AFHA IWA WANE 27
7F &dig Aol dA FAO/WHO—‘E risk assessment®] = A2 Q] protocol
S Fsan glen, IA FF¢te] rtdE™E QMRA d77F &ds A

71et =7}

EU+= Scientific Steering CommitteesZl= 7|75 FT422 QMRAE w3 A
713 o, vl 178 FZANLHAY HFAFNLE 55 Bre A
EZ4AAE (CAIA ] =YY 3E  Decision-Making Framework (DMF),
RiskAnalysis Framework (RAF)Z 4z QMRAEZ A7 98tz ot 7]E
TF, 422 Codex® 959l QMRA WY B 235 O &2 HEs5ty

ES
Z28stal Ut



A 3A FAFY DAY

o WA A& kit /E IAELS S. aureus Enterotoxin HEol ¥H3A4
I Foldo] =& 453 FH FAES st B =¥ VeV
Rew HZ dF AFIIHES ¢ F2o dEE FAE Mgt VE
of AMgstd BEE A st Solx: B UHEE WS FEA A
F59 el dEsta o

o kAT S, aureus2 AJF A FE Al S, aureus®] enterotoxin Frol <] 3|

N

A A7 "B 71Ee] S. aureus?] cell counting ©]1} Enterotoxin€]
AAdute 2= AL AAst7] oyl =, S. aureus®] enterotoxin W3
Foz A st Aol utsiny, oldd dd HFAQ WHol} HAF o
sk 93] Hrt 22 glo] 7 AR JEAA o Rl U

o

o mWetA], B dAFe AFE A B2 Yo Ha e FFAEC 2E9E
S. aureusol] ] enterotoxinoll 3 HZIFE AWM Aot kitd 7dto] Q T
u, ol WE AK WE Z44Y EdS fEste AL FFAEC O
3t 548 nAEAH AFE AR FRE 9% IR 7E4S dAse 7]
2 ARE ATL 5 doke AN AE A Qe AFolH EF FA
Aozgx HFAQ H4£F EAIdo AdHo B F Uvh= HolA v



A4 A AR FHAA

—_

_

0

A1 FFHA (AL&d)
real—time

Immnoquantative

PCRE ©9]£3F Enterotoxin &

FRAY A

Ol SEA2 HPE 98
SHMECADR BEL HY 24 JIE
U QGBI B Iy
AT FE Avd HF 2R3 2] i
FZ 2 AFREGA (FF2HR)
Staphylcoccus aureus®]
Entotoxins Z4AE 93 93
B9 g 2d g
7
B a4 AR 2 AR AR T
z &
PR S
A
/__—%
<
AR AF

HE AT

Al 2 FEHA (3M)

S. aureus enterotoxin
AFERA kit AHE3]




A3 TS Ug YW By

Al 1 A Immunoquantitative real-time PCR-E 0o]&3l

Enterotoxin & Z&-AW 7t

1. Enterotoxin®] w3 2 A A

} EE2RFT A7

(1) Toxin® complete cDNA A& GenBank accession number ZZ

Toxins Complete CDs Acc No.
sea M18970
seb M11118
sec X05815
sed M28521
see M21319
seh U11702

(2) Z} toxin genes K

[}
XS
7h Z EF7F7F HAet e toxin FAAE

FRI 569 seh

FRI 472 sed, seg, sei, sej, sem, sen, seo, ser
FRI 913 sea
MNHOCHC seb
RN4220 no toxin gene

, sec, see, sek, sel, seq, tst—1

FollA FE3 genomic DNA:E W28 %7 © §Hz1e ZZd A}
Qo™ RN42207F PCR/\] negative control2 A& E AT TFETF
e 2 genomic DNA FZ&2 Tryptic soy brotholl &3k S. aureust
37°Cell overnight wjk3t & 2 A&}t



1}. PCR primer A%}

(1) 7t toxin FAAe] B 2 FAE 95+ primerE A=

(2) GenBank Xl 7]Z3}d 7z} toxin®] mature protein® 2 @d EH H|9
nucleotideA] & (signal peptide % stop codong A2k B9 AA)S =
ZAL F JEE AAFE dFeF Fen, ESF 5 Fofo TP E-
cloning3d} 7] 9|3+ &3} restriction site} tail F9E F71stc).

(3) ¥&d ®WEE IPTG induction system< ©]83}7] 9|5} T7 promotorE
cloning site o] 5 Ffo] H-fsta glow, &d F FA ALEsiA 2
6-His-taggingo] ¥ < 1= pET-30at+ &-& pET-28a+Z thite =z 3tgth

(4) 7} toxing 2 FEZE toxin AR M WA restriction site?] FFol
el Ads 4d WEE v AASte] primer 1t A8

(5) & WHol Ndel site7b 9l SECY SED fAAE] 7-$- pET-30a+th 3k
pET-28a+E A}-83}d Ndel th4l Ncol restriction enzyme2 cloning®] A&
& 4+ QIEE primerd] T MEE FI7HEYTHPET-28a+ 2 pET-30a+2]
N9 doning site €L I8 198 #=).

(6) 2zt toxin AR FZL 93 primer A3} ALE-H restriction enzyme H

dHWE o FR/HE B2l YeEhRAT

Xho KisE)
Xha lisa) Eol Ilnnl
Hot 11 ag li1se)
Eag |5.1?§| Hined It173)
Hind Tli173) Zal ljira)
] EocR i
E2oR s Sam i
BamH l1eg| ooRt V(08

Bpuii02 I5:| 1 Hha lizay :g:lklgz;:l
.

(BpuT 102 lism ,EUI Bezany
o

s 1222
0

Dra 5127,

AN
Bl s
P |.:1I-_:| / )

gl hes2g) -
ol 22 ; _/_,.-' {cfP
Sma leaom o/ / & Yy i)
\.'|.' & =\ A
I e B W
clakenm | | & = =1\
Nru|_-:|53'.‘.’| | g || | BstE mp130¢ Py B |II
L £ ; ET-30a(+ FRNETEGE
| pE.T 23?“} “‘ |m:\:I = l’J a :5—'22D|:-|( ) 7 lllL-ml £
I'|I M Ihass-i [EEN I|I U"‘S' 1 |
Eco57 1i3r72) 4 JEcoR VitsTn —— x ;;5 =H Iij1sa)
\_ )'I;\Hnal 1828 Emsr Rty l..'h
At li2sea) / / Al [ | J e

Q.
Lt
a3 s '{i‘a

Ef:Ll..III:.' /J>

E IIl:" 20|
THhi11 50z

o 8) ¢ - -
BSt1107 i2395) /| e I
M1 Izses) |




TT promober primar $59348-3
et e e et
PET upsiream primer $55714-3
- wﬂﬂ L lao cperator Xbw ] e

.ll. BT T R T e AR T T AR T SR TR TAT ACCCC AT T AT Al SRR TAL ST TEO CTETACLA AT AR G AR LA A R )

Mo | HigaTag
TATALCATS v

SamH | gpoRl | Sacl _Sall Himlll
A T Tl el T Ok AT T Tl a T ik CARGET T
MetGipArg Sl ylerd: WPratiu sulrghrgGink ladyad

pET-2Ea|-}

o A TN, CRAGCT OOETOGAS ARG TTal ealdalad TORRGIAL L pET-2 8| -}

GipArghipProfs nferferSerial Anplyslsull afiakial swiloHiaHial

GaT e ATCOGART TCERGCTE CaT CuRA REC TTE00 SOUGCRLT Cahal AOC AOCACO CACCACTE AGRTOOGE ST TANC AAGEC pEf-28c|=|
Giyhrgliakrgll slrghiaf rederinr Sorlaulr gfrobt s darbarThr TnrlarTh rlbrlors Lol lakrglaed suln riyafrs

Borri #1210 T7 terminartor
ARG TG T T e e T el TaC CAC DRI TG A AT A, ST AT A A T T et T T AR O T CTTGARGG Gl ]

e————
TV teminsabor primer $65337-3

PET-28a-c(+) cloning/expression region

T piofmlei peired SS0888-5

BET igmibiaas oo #EI14-5 IEl - i
Ptac b [

X |
BGATCGATC TOGAT SO0 GOGARN TTAATA GRS T ACT A TAGGEGAN T TG T GhGOGGAT MM AT T 00 CCTE TAGARATAATT T TG T IT AN T TT ANGANGGNGA

e il T
TATACATATGCACIATCATCATCATE
P b o e weil gl

ARG T D GARA A NG T TG TEE 15 TR CAD Ca TG A G AT B T AT AT AR SO0 T TaGaa T C TS TAA R GG T CT TRAGSEETT TIT TS
raralad e SEGET-S

PET-30a-c{+) claning/aupression ragion

Figure 2. pET-28a+ @ pET-30a+9] 71 & 2 cloning site &4 %.

(7) pET-289] cloningdl= 7A-$ toxing®] 52 Ncol, 3’2 Xhol HZE 3F}Fom,
pET-30¢] cloningd}= toxing 52 Ndel, 3’2 Xhol X ZE 39T ©]2H
cloning® toxine] IPTGE] X=& W2 T7 promotord] 23] w3 o]
induction®| ® 3’of His-Tage] &4 A0}



Table 4. SE toxin9] FZ o] A}-&3 primersd]d &=

Target  site

Primer 5'—-3' Restrictio Vector and product
n site :
size
. ata cat atg agc gag aaa agc
sea—His—f gaa gaa atag 8¢ &dg 8¢ | Ndel M18970
pET—30a+ [73...771]
sea—His—r ‘?;[1‘? ggcc gag act tgt ata taa ata Xhol 711 bp

T e cac ata tgg aga gtc aac cag
ST ate cta aac e el ET—30a+ | [355.1041]
pET—30a
seb—His—r gg; ;g :agcc ttt ttt ctt tgt cgt Xhol 745 bp
secl—His—f | 24 cca Ctggg dga gee aac cag | Neol X05815
- ET—-28a+ [199...915]
secl—His— | ata ctc gag tcc att ctt tgt tgt P 731 b
r aag gtg Xhol P
sed—His—f cac cat ggc aaa aca ttc ftta Necol
tgc aga taa aaa tcc BT— 984+ [411\1/[528%%5]
pET—28a
sed—His—r | cac tcg agc ttt tca tat aaa tag Xhol 634 bp

atg tca ata tg

see—His—f

ata cat atg agc gaa gaa ata Ndel

aat gaa aaa gat M21319
pET—30a+ [82...771]
see—His—r 2‘;&18 ca‘E[cC gag agt tgt gta taa ata | v v 705 bp

His—f ata cca tgg aag att tac acg Ndel

- ata aaa g ET—-30a+ [2%%)1790320]
pET—30a -
seh—His—r | cac tcg agt act ttt ttc tta gta Xhol 664 bp

tat ag

(8) 2 PCR =7 seadt secle] A-¢-& A st thg7 Ao

@ 95C 10 min/ 30 cycle of 95C 30 s, 55C 30 s and 72°C 30 s/ 72°C 7
min® 2 w23t

@ seas} secl & ¢ 27 5 annealing temperature7} zz} 50C 3} 58 CEl=
AL ALsta ¢k 5L3 1A PCRES 3 5HA T

t}. TA cloning
(1) 5Z4 toxin FH A2 PCR product= TA cloningg ©]-§3}¢] DHb5alpha

competent cello]] transformation &} t}.

(2) RBC vector co., Ltd. €] TA coning kit (Cat. No. RC001)S ©o]-&3}o] AA|
[}

3} 2™ DHb5alpha competent cell (F)JEE (Cat. No. 15046)-2 o] &3}
At

@) ®E AL uE3 2o



- 10X A buffer 1ul

- 10X B buffer 1ul

- PCR product 4ul

- TA vector 1ul

- Ligase 1ul

@ Total 10ule] ¥Fg-HS 1.5ml effendorf tubeo] Y3l tappingdte] mix%
windondlel B3AE e 3 dedA 1ATEL B

@ competent cell (100 ul)-2 Lo 107t

@ 1A1ZF § §E-g A7} competent

@ 42C FZoA 157t heat shockS =

© dgoll 287 A9 F SOC #jA] 800 ul 37k

® invert mix$ 37C 250 r.p.m.ol| 4] 1A]ZF vl ¢

@ X-gal (40 ug/ml) I} ampicillin (200 ug/ml)e] EZ3E LB v x|o] =235l
37Tl A 1847t vk

daez e Qe dusie Ao

© Colony PCR, plasmid preperation® PCR, HindIll digestion 52 %3
toxin gene©| cloning® H&ES AW

Cloningo] &3 Zoz &8 &g ¥y wdste] plasmids

=

!

aH W E cloning

(1) ti=oz A3 TA cloning SE toxin plasmidE %3} restriction enzyme
o2 AP & A719Este] insertqt 8] 5t] Gel purification kit (Quiagen)
2 FA A

¥ WEHZ 2 pET-28a+ 22 pET-30a+E A A3l restriction enzyme2 2
8] & PCR purification kit (Quiagen)2 7 A5} t}.

(3) =u] ¥ inserte} vectorE ligation A|FH T

(4) T4 DNA Ligase kit (SolGent co., Ltd. Cat. No. SDLO1-R40k) o]-€3}5t}.
D Vector 5ul
@ Insert 12ul
@ 10X buffer 2ul
@ Ligase 1ul

(5) 9 ligation ¥hg-olg A-L2d
cellef TA cloning uwj<}
transformation A A] 8} th.

(6) Kanamicin (50 ug/ml) o] Z#% LB wjAe] =atste] 37°ColA 1847 Hj
skt

mn‘.

(2)

4}1

Al SAIZE wHg-AlZ1 & DHbalpha competent
=3 wH oz heat shock YalE o]L&35}



(7) &S 4oz 87] HAdEsle] colony PCR AA]5Fe] toxin geneo] cloning®
g dEstt.
HE colonydll A plasmidE A5l @A FFol transformation A A|5HS

C
i oz ooy

e
ok
R~

FE AW EH 9 T7 promotorE ©]83517] 95te] T7 phaged]

lysogen?]l BL21 DE3 straing A}§-3} 3T},

(10) BL21 DE3 competent cell (ECOSTM Cat. No. YE207-])3} FH]® plasmid
£ TA cloning®] o} m}zk712] 2 heat shock BH-S ©]8-3}9] transformation
A skt

(11) Kanamicin (50 ug/ml) o] Z#% LB wjx|o] Tutste] 37°Coll A 1847k u)
& 0]'93\‘:]'

2 Yoz 8/ AE3te colony PCR A A]5}He] toxin geneo] cloning ¥

Al skt

422 toxin 2d 2 inductione] ©]&-3}$ T}

(12)

) _IE

ooy oo
o
N,

(13)

o}, Enterotoxin &&d 2 induction
(1) o5 =k
(D SE toxin cloned strain
@ PpET vector only cloned strain
@ beta-galactosidase induction control strain (Novagen co., Ltd. Cat. No.
70781-3)

(2) 91 52 Kanamycin 50 ug/ml LB v} z]o| A single colonyZ selection &}
o] tA]Kanamycin 50 ug/ml LB ®j*|o]|l spreading 3}o] 18A]7F 37 Coll A
wl ¥ 3t et

(3) 2-37) E£2YZE EolA 3 ml Kanamycin 50 ug/ml LB HAuj Ao HF T
37C, 250 r.p.m.o| A 18A]7F ujj o3} o).

@) Adsk 5 ml AAufA]e] 1:1002.2 FHF
et

6) Bad Agwol 3 ml ANIEH)AL $717, F& wrelo]
10 mM IPTG 7} 552 #7lsc.

6) 2 miste] AW (PTG A=Azt 3 ml #e] Fujek (PTG He))o)L 3
7C, 250 r.p.m.o| A 3-5A]7F v st

(7) Aujokollzt ZTujokel zhzt 1mlE 1.5ml FHo] £A spindown A1 & 4
Zd-g W3l pellet2 2X sample buffer 100 ul2 A F#-3} ).

(8) 26G Hiso] Z¥l 1 ml FAZ]E suck in and out 10¥ wHESTH

(viscosity ZHA)

% 377, 250 r.p.m.o| A 2.5A]17F uj

B
ofN

&

H
N
)

A



(9) 100=0l| A} 5%& boiling
(10) 10% SDS-PAGE®] 5ul®! loading
(11) @9d HFs

5lo] His-tagell ™3t 344l (Anti-His6, IGtherapy co., Ltd
Cat. No. IG-A03001)E ©]8-3}4] Western blotting A A| 3} t}.

H}l. Enterotoxin ZA|, 4 2 &=

(1) SE toxin A= QIAGEN Ni-NTA Fast Start Kit (Cat. No. 306002 o] -3}
o dAlstddrt.

(2) 17} Cell lysate (CL), column®] W& Flow-through fraction (FL), column<
5 W wash3dl €4 (W1, W2), columng F ¥ elutiond Z3} (E1, E2)2]
dE=2 Z+Zb SDS-PAGE X+= Western blot2 ©]8-3t¢ SE toxineo] Z &3]
AA HAeA AFskAh

(3) SE toxing] F4 H#H T

Vivapure® Ion Exchange Spin Columns
(Sartorius—Stedlm Biotech, Germany)E

Z o] 83ty A
@) AF 5= T AL2A7A -80Tel B@siTh

A}. Enterotoxin 2]

oy 2 A A
o SEA 9@ o

induction Z ¥}

) o
1 2

3 4 5 | .

—
—
12 ==
34 v -
26
— —

Figure 3. SDS PAGE and Wstern blotting result of SEA induction

i ]
afs
n

Lane A% (1: Fermentas protein Ladder #SM1841, 2: Uninduced pET30 vector only

transformant, 3: Induced pET28 vector only transformant, 4: Induced pET30 vector only
transformant, 5: Uninduced pET30-sea transformant)



o SEB 24 2 jnduction 2%}

2 3 &4 5 6 7 8 1 2 3 4 5 & 7 @

Figure 4. SDS PAGE and Wstern blotting result of SEB induction
Lane A7 (1. Prestained maker, 2: Induced induction control, 3: Uninduced inductin
control, 4: Uninduced sed transformant, 5: Induced pET28 vector only transformant, 6:
Uninduced pET28 vector only transformant, 7@ Western maker, 8: Induced sed

transformant)

o SEC1 @& 9 induction Z¥}

i ]
(]
o
wn

1. 2 & & 5 1

Figure 5. SDS PAGE and Wstern blotting result of SEC1 induction
Lane A% (1: Induced pET28 wvector only transformant, 2: Uninduced pET28-sec
transformant, 3: Induced pET28-sec transformant, 4: Uninduced induction control, 5:

Induced induction control)



o SED ¥&d 9 induction Z 3}
1. 2 3 4 5 6 7 8

Figure 6. SED @& 2 induction Z3} - Western blotting
Lane A% (1. Western maker, 2: Induced induction control, 3: Uninduced inductin
control, 4: Uninduced sed transformant, 5: Induced sed transformant, 6: Induced pET28
vector only transformant, 7: Uninduced pET28 vector only transformant, 8: Prestained

maker)

o SEE & 2 induction Z 3}

1 2 3 4 5 ] 1

[2k]
[ i)
L]

Figure 7. SDS PAGE and Wstern blotting result of SEE induction
Lane A7 (1: Prestained maker, 2: Uninduced pET30 vector only transformant, 3:
Induced pET30 vector only transformant, 4: Uninduced induction control, 5: Induced
induction control, 6: Prestained maker, 7 Uninduced pET30-see transformant, 8: Induced

pET30-see transformant)



o SEH ¥&d 9 induction A3}

1 2 3 4 5 L:| 7 B

Figure 8. SEH ¥d 2 induction Z3} - SDS PAGE
Lane A7 (1: Prestained maker, 2: Uninduced pET30 vector only transformant, 3:
Induced pET30 vector only transformant, 4: Uninduced induction control, 5: Induced
inductin control, 6: Uninduced pET30-seh transformant, 7: Induced pET30-seh

transformant, 8 Induced pET30-seh transformant,)

o SEA HA Az}
El: 553 mg/ml (A 44 mg)

E2:1.395 mg/ml (A4 1.1 mg)
2 3 4 5 6 75

i
‘

e
I

— —
.
Figure 9. SEA A A A}
Lane A% (1 : Prestained marker, 2 : CL, 3 : FL, 4 : W1, 5 : W2, 6 : E1, 7 : E2)

e



o SEB AA A}
- SEB Fx& 246mg/ml, volume 3ml, & T A : 73mg

Figure 10. SEB A A A%}
Lane A% (1 : prestained marker, 2 : western marker, 3 : CL, 4 : FL, 5 : W1, 6 : W2,
7+ E1, 8 : E2)

o SEC1 #A A3
El: 23.6 mg/ml (A4 189 mg AA)
E2: 5.1 mg/ml (AA 4.1 mg A A)

-i.___ B _

Figure 11. SEC1 A=A A}
Lane A% (1 : Prestained marker, 2 : CL, 3 : FL, 4 : W1, 5 : W2, 6 : E1, 7 : E2)



o SEE AA A
- SEE F&=& 1.95mg/ml, volume 4ml, & T A : 78mg

— o P

Figure 12. SEE A A3}
Lane A% (1 : Prestained marker, 2 : CL, 3 : FL, 4 : W1, 5 : W2, 6 : E1, 7 : E2, 8: E3)

o SEH A=A A=}
- SEH F&X=+& 226mg/ml, volume 3ml, & w8 AZF . 6.7mg

P
-

Figure 13. SEH A Al A3}
Lane A% (1 : Prestained marker, 2 : CL, 3 : FL, 4 : W1, 5 : W2, 6 : E1, 7 : E2, 8: E3)



2. AxFA 2 FA 9 ol A 2 G E IA U IFYY

7} mhg-2o] 3t FgA9 F o (Antigen boosting)

o 713k uiel o] FHAE FUS A WA HAstEA FAI FEF (ZH7

2500 A= =A st¥thel complete Freund’s adjuvant (Sigma)E z

emulsiong wWEo] A3 6FFH &AH BALB/c mRy2o B

(intraperitoneal injection, ip)ell FU3FHT 1078 50uge] FHE FALS

M oortelE tAe R AASglth F WA Wosas 23 Fo gL o F

o7 FAEY Y. ©, incomplete Freund’s adjuvant (Sigma)E Al8-3t, &

Qo] kS 30% =9 o =, 35482 2 3}% volume 12 WA} wjeo} T
o2 sth Al MA Wos w3 F HA dos 37 5L HEe
AAISHE, g &S Buge 2 F9 TSI

o mA|Ete R 25 Fo FAGA Fo Al LT W)

—_—

i
[
o
o
ox,

13
)
ox,
=
=y
=
=
W
<
®
o}
O
c
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2
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= g4 B Folt AL AY TPl U
929 e fEs] Ageld, BAY %

Figure 14. 3A A% 74



Figure 15. 945
L}. Feeder cell 1]

(1) DWol sucroseE 11.6 %2 = B (autoclave, 121 C, 15 &) & 50 ml
A BEste] WL @ C)oll BaAstAth EFFAE (myeloma)st B A
Zo| § 18 AT oo, 12 3 oo BeAF D strain® A
glot} Balb/c GAE 71ZoR 4RI BF IRE WA W F B2 &
B2 8 w9 4 C, 11.6 % sucrose (Sigma) &S 413 & B3}
SIAA she] 27 ) A A ESe] f2E S8

(2) olF olF 3IFatd (F 6ml ©]4) 1300 rpme g A4EEET F pellets
PBS Z-& RPMI-1640 (Sigma) WjA|E o]&3F A3 F 1X HAT
(hypoxanthine aminopterine tymidine, Sigma), 20 % FBS (fetal bovine
serum, Sigma) RPMI—1640°ﬂ A3 ZFo MEM|UE 96 well plate
(Nunc)ell &3+ & 37C CO2 incubator (Binder)o| A wjj &3} o}

(3) Feeder cellg g 8t A2 §8HAR F oA dAE AXNEA &4

.

o I

S UL FHAHEE] feeder cell5o] EH]3= thFdl cytokineSo] 2|3k
262 2T o}y AU AETIAoz A3 AF A= oA s
Aol

Figure 16. Feeder cell 1] 34



o v ZAEY FSFFAHEL] §F (Cell fusion)
1) AEZEFE =HHL Kohlers} Milstein = Oﬂ u:}a}/ﬂ PEG (polyethylene

glycol, Sigma)Z fusogeno 2 ©o|&3lith. AEZGHE 25FARH AdsL
ZTFF A E (myeloma, Sp2/0-Agld, HGPRT-, 3'/‘1]_11_—2,—%3 A EZo 47}
7-8x105/mF = HH 1/22 3|4 Atfste] thg Fo] AFol o] &5t
<} 3}kA 7} (antlbody titer)7} =A VEbG w29 B]FAE (splenocyte)

£ "y £H3 F olE& EUStY IBSIF HUIEA 2 Al EulgE Hl
12 Alx¥3 &, b8 7143k (37C) 1nle] polyethylene glycolS ©]-&-3}<
122l AA M8 AolFHA §FAIZIT
F FEd 4A FA3) 1X HAT vjA] (20% FBS, RPMI-1640)E H7}
of FHA §FAEE vk o3 HupgL2 37C F24Z (water bath)
£ o|&3lod At dd FHS feeder celle] Z7 96 well plateo]
=

N

well 170¢] colony7} A2 HAxeo] F=& AXE HATZ} H7IE Wi =
a1t 255,
(3) EF¥ 96well plateES 37C CO2 incubatoro]] 747F wjekst

Ho
screening ©A o] HolE w7}A] incubatorE @A gEt)

2k 5ol AL did welle] A
1) AZEFS AT F 1579 (79)¢]

o] inverted microscopyell ¥ ME

A, ZHzke] 96 well plateE 7
T (cell colony)e] B4 oF =@ 7 A

= (colonye] ZLVNE #AHZASFS ZF welld] EAIFFEEE BAIE well F
colony®] =717} AA well AA L] 25% W& AAsle AETHS F8 5

o]x—] AR} Ao 7 AL.‘:q_
(2) FAH= colonyEe| FEsty REe 3l
A F2A, €43 5234 5 043 dE7t vdEER 247
= _

O
Bt AE AE 5L gstel 4EY F LHRIAL

Figure 17. Hybridoma colony



(2) Western blotting'§-& ©]-&3

=

(1) EAUI=H ‘?.,ﬂ(ELISA) o 0|93 Eo|A AHA
A D AL 10ug/mle] FEE 100404 96 well plateo] EF3t1 3
7C, 608 ¥r3A1Zith FAdo g 0.05M sodium bicarbonate-2 & A}
A AAsT AHY (A EFH, 0.05% Tween 20)
5l 3 ThA] A AStE BRL 33 urEsgch
A & ZF wello] 2d9 (blocking solution, 1% BSA7} 3

? FHE A
HFM)E 200 H7bsta 37°C, 302 wHgStiTh Aol wkg-ols AA
sta A7) AlH NS welld 200p02 H7FS & oA A ASIE 4 & 33
HEESIQTH @22 4 (MAb)& &S welld 10048 EF3t A=
T4 wello] FANAL 100 BF3F the 37CAA 6087+ wHS-A|ZITh
W3 A S A A 7] AHAS welld 20002 H7FsE F ohA] Al ASH

RP (Horse reddish peroxidase)”

FegE AlofS well
3 1000 EF 8]— 37ColA 6027 v-gAIZIT) ¥hg-H-&

HE AAstE A
7] AHAE wellF 20040 4 F7he F oAl AASE gL 33
9T 54 7]%:] 49 (o-phenylenediamine 0.4mg/m¢ in phosphate
citrate buffer pH 5.0))2 10002 EF3l el A& oA 3087 ut

AT 492 nm (yellow)ol A FHEgES FAste] SHYZT F3
2o 3} oY W FUE ge P4 W3 ALAE AFHe] 54

POz WA

~

b=l Al
o A" AzxF @MAEL SDS-PAGEFo]H H7]|9%E8 F nitrocellulose
membrane (0.45um; Bio-Rad)oll A} 23 @ A58 electrotransferA] 71T,
Towbin et al. (1979)2] #YH S 2 transfer$ membraneg blocking buffer
(0.01 M PBS, 3% skim milk, Sigma)Z A4 3}=49 &<t blockings}
1, ELISAES %3 AZH AW (hybridoma A ZujoFo)S blocking
solutionol] A3k F==2 3|45t 1A 308 & Aol wgAZ
o
o Zr HkE ©@Amic} PBS-Tween 20 (0.05%)S2 3 Ao,
peroxidase-conjugated anti-mouse IgG (Sigma)E blocking solution]]
AFst T2 35 247 ¥kSA]7Itk. 4143 substrate solution
(0.5 mg/ml diamjnobenzidine; 0.01% hydrogen peroxide; 0.1 M PBS,
pH 728 Zulate] AeoA 187 58It wee] RS el
Z5eE 2495 B Suos wEAD uEe WA mebs



Western blottinge]l -$-
2 A5}0] o]2 ELISA A

> oo
L
+
e
fr
Am
oX

Aol BfAAH 37T, CO2 Al ZujF7]el 4 A
F-fAS 1,300rpmoll Al 1027 94 223 & IAdE Alxe FZ2YX
H 3 A (RPMI 1640 HPHHOJQ%M] 10% DMSO, 20% FBS 57})01] e A7l

of %% 7]E‘61- freezing containerol] 2o deep freezer (-70C)el]
9 B T FGFH96T (A EL) T2 HESIY 9F AEXF2 AL

&3ttt

olF AiE AF HEE A ¥ AEFE AN 37T F2FIolA
27 HE A7 5 Aol Ff{AIA 37C CO2 M EujeFr]ol A 3-447F F4
AR T, FAE AE BEF9E 1,300rpmol A 1087 44 28 & A

48 Az: 529 iiﬂﬂ FHAL F %ﬁi%% BE 1ni
A g

(1X106cell / m¢) 2]

g 196C (qAAL)ol T2 B }Oq "3"}9” g9ZE ?%L%ﬂ TH AEFE
AH&8 AT

AL &2 FA 9 isotyping

o Aat®E ©@FE FA9 isotyping2 mouse monoclonal antibody isotyping kit
(Sigma)= o]&ste] dAlstH, WYL AxIALe] AHe wEH

(2) 1257} AUA mpf-2e] w7l BEo] 221 FAZ|E o435y

A% 6-8FF BALB/c n}$-29] E7}of pristane2 0.5-1 ml FAStL 3|9
Fholl thak EolFel A= Aakste HEFES wlA (RPMI-1640, 10%

FBS)oll A 7]t} Pristane A2 ¥ 159 A == & AEFE 1300 rpme
2 5E AARFsY AL pelleto] HGTe  Qid gl
(phosphate-buffered saline, PBS)ell #etst H AFstdtt rh¢-2 & nig
2 15 x 107 Axe METE2 05 mdad Sxdo) degste] B FA
St

ZI:

ol

o offt

—101' o n

AHAsH, AFHEY EFZ 1500 rpmol A 10237 94 Byste] 4
Astdct. AAA FSHL 045 un syringe filterS o] &-5}o] o3t



protein G column (Amersham phamacia)®. 2 FIA|A A9k 2T A
71 & column 3832l Al (0.05M Tris, 0.15M NaCl, 0.1% Tween 20)

1

o7 2¥ MHF & &= (OlM glycine, pH 3.0)& FIHAZHOZH
fraction collectorE ©]&3lo] FAEFHL =
(3) Aolx A BL desalting column (Amersham phamacia)% o]-&3ld =F
T A9 EHd g} J4ad 4F5d (PBS)T Thddd ¢Fdoz mehst
otk 2Ale] Al &8sttt

/\E]_

—t

A AAE FA £ 9 T Ht
(1) AA"E A= SDS PAGE (sodium dodecyl sulfate polyacrylamide gel
electrophoresis)E ©|&3le] I +=5 H7}5tHE ol acrylamide gel-
12% & o]&3}™, Hoefer auto- processorE ©]-83}e] Coommasie blue &
Mzl 7 £EZ ASHon dopdth £E7F 2FEY A9 affinity
chromatographyE &3t HA| &S gel chromatography (size exclusion)
< Ak AAste 22 £x9 dAE deth BT w3 =529 IA A
o] dojxH o]E FHT H7} (OD280A 10D F0.75mg/mle.z2 FiH
5% Bradford method (Bio-rad Bradford reagent)E& o]-&3sle] *=sle
-

0!

@A Agel ol galsiT.

A AZE R IAS Fold g2l A
B39 77} 9t SEHE TS 5 4714 542 uaoz



(1) SEA @A F1 AN Az}

Figure 18. anti-SEA 34 $ X ELISA A3}

Table 5. anti-SEA gA] ¥ 8 ELISA ODzr 54 23

seA-1

1 2 3 4 5 6 7 8 9 10 11 12
A 0.112 0.117 0.088 0.088 0.091 0.098 0.103 0.101 0.095 0.086 0.124 0.083
B 0.094 0.100 0.098 0.101 0.111 0.106 0.097 0.089 0.092 0.088 0.084 0.087
C 0.096 0.102 0.100 0.092 0.116 0.124 0.099 0.111 3.847 0.105 0.082 0.083
D 0.103 0.135 0.085 0.099 0.122 0.090 0.132 0.108 0.126 0.095 0.105 0.100
E 0.108 0.116 0.102 0.097 0.134 0.119 2.646 0.111 0.133 0.111 0.082 0.112
F 0.113 0.097 0.115 0.109 0.098 0.130 0.119 0.119 0.101 0.115 0.090 0.090
G 0.095 0.092 0.104 0.080 0.103 0.086 0.112 0.113 0.091 0.114 0.104 0.108
H 0.118 0.095 0.097 0.079 0.105 0.122 0.116 0.098 0.117 0.100 0.121 0.136
seA-2

1 2 3 4 5 6 7 8 9 10 11 12
A 0.082 0.084 0.076 0.094 0.091 0.100 0.103 0.093 0.104 0.088 0.074 0.069
B 0.076 0.085 0.089 0.080 0.082 0.089 0.097 0.090 0.106 0.127 0.069 0.072
C 0.078 0.089 0.102 0.098 0.107 0.119 0.128 0.098 0.114 3.142 0.086 0.067
D 0.073 0.091 0.091 0.103 0.103 0.128 3.122 0.124 0.108 0.076 0.086 0.070
E 0.078 0.089 0.108 0.113 0.122 0.108 0.132 0.109 0.105 0.106 0.080 0.071
F 0.079 0.084 0.098 0.102 0.108 0.121 3.007 0.129 0.092 0.136 0.111 0.087
G 0.076 0.086 0.089 0.088 0.095 0.088 0.118 0.132 0.126 0.102 0.096 0.069
H 0.083 0.081 0.088 0.084 0.097 0.104 0.104 0.120 0.102 0.130 0.099 0.080
seA-3

1 2 3 4 5 6 7 8 9 10 11 12
A 0.085 0.080 0.078 0.080 0.082 0.085 0.080 0.097 0.089 0.075 0.083 0.080
B 0.079 0.074 0.071 0.071 0.074 0.073 0.069 0.086 0.085 0.095 0.107 0.087
C 0.082 0.072 0.066 0.067 0.068 0.067 0.067 0.078 0.087 0.104 0.073 0.085
D 0.076 0.071 0.068 0.068 0.068 0.071 0.075 0.079 0.079 0.077 0.080 0.073
E 0.074 0.067 0.071 0.067 0.066 0.066 0.076 0.080 0.086 0.084 0.073 0.069
F 0.073 0.070 0.077 0.071 0.082 0.079 0.083 0.100 0.096 0.099 0.095 0.100
G 0.080 0.074 0.076 0.069 0.078 0.072 0.098 0.079 0.077 2.992 0.075 0.078
H 0.085 0.087 0.088 0.081 0.096 0.080 3.136 0.107 0.097 0.094 0.073 0.075




seA-1

0
1 2 3 4 5 6 7 8 9 10 11 12
A 0.074 0.078 0.085 0.089 0.099 0.106 0.088 0.087 0.089 0.098 0.081 0.066
B 0.079 0.089 0.106 0.093 0.114 0.131 0.114 0.126 0.196 0.121 0.099 0.086
C 0.072 0.081 0.099 0.092 0.105 0.132 0.116 0.115 0.118 0.095 0.089 0.075
D 0.075 0.087 0.094 0.111 0.108 0.127 0.132 0.125 0.113 0.083 0.094 0.074
E 0.079 0.083 0.082 0.103 0.106 0.106 3.338 0.097 0.092 0.096 0.093 0.071
F 0.084 0.082 0.088 0.096 0.100 0.109 0.095 0.106 0.095 0.085 0.078 0.074
G 0.077 0.068 0.084 0.082 0.077 0.082 0.089 0.091 0.095 0.082 0.069 0.065
H 0.075 0.076 0.075 0.071 0.079 0.086 0.076 0.068 0.079 0.070 0.083 0.078
(2) SEC1 &4 ¥R 74 A%
oo
AL
Figure 19. anti-SEC1 A $ X ELISA ZA3}
Table 6. anti-SEC1 &4 X ELISA ODZ =4 A3
seC-1
1 2 3 4 5 6 7 8 9 10 11 12
A 0.079 2.387 0.095 0.095 0.099 0.134 0.099 0.104 0.108 0.103 0.087 0.091
B 0.077 0.095 0.088 0.095 0.103 0.109 0.116 0.114 0.113 0.104 0.086 0.079
C 0.081 0.085 0.088 0.099 0.115 0.118 0.117 0.128 0.112 0.122 0.083 0.070
D 0.086 0.085 0.110 0.099 0.111 0.121 2.398 0.114 0.109 0.114 0.084 0.077
E 0.089 0.080 0.091 0.107 0.099 0.113 0.128 0.116 0.113 0.154 0.091 0.078
F 0.082 0.087 0.094 0.104 0.577 0.117 0.110 0.123 0.104 0.113 0.186 0.144
G 0.088 0.081 0.085 0.082 0.097 0.091 0.103 0.105 0.114 0.124 0.096 0.087
H 0.081 0.594 0.082 0.090 0.131 2.359 0.099 0.475 0.101 0.106 0.089 0.080
seC-2
1 2 3 4 5 6 7 8 9 10 11 12

A 0.118 0.082 0.078 0.083 0.093 0.075 0.079 0.077 0.085 0.091 0.082 0.104
B 0.081 0.074 0.073 0.083 0.084 0.088 0.082 0.099 0.092 0.086 0.079 0.155
C 0.077 0.074 0.082 0.079 0.096 2.705 0.088 0.095 0.099 0.082 0.072 0.120
D 0.077 0.078 0.080 0.082 0.093 0.099 2.530 0.121 0.083 0.065 0.078 0.098




E 0.082 0.070 0.075 0.076 0.086 0.080 0.087 0.082 0.086 0.134 0.074 0.154
F 0.131 0.071 0.081 0.078 0.088 0.078 0.086 0.080 0.073 0.068 0.068 3.467
G 0.084 0.073 0.275 0.073 2.341 0.089 0.087 0.077 0.110 0.078 0.069 0.076
H 0.082 0.085 0.082 0.085 0.077 0.075 0.080 2.320 0.073 0.087 0.075 0.098
seC-3

1 2 3 4 5 6 7 8 9 10 11 12
A 0.147 0.072 0.073 2.255 0.083 0.073 0.092 0.088 0.074 0.078 0.071 0.078
B8 0.070 0.081 0.078 0.085 0.083 0.075 0.082 0.087 0.066 0.088 0.077 0.069
C 0.076 0.070 2.347 0.075 0.082 0.082 0.086 0.086 0.093 0.089 0.072 0.073
D 0.074 2.431 0.068 0.079 0.078 0.176 0.084 0.078 0.242 0.096 0.075 0.073
E 2.801 0.068 0.168 0.086 0.074 0.088 0.077 0.101 2.423 0.068 0.069 0.072
F 0.075 0.069 0.066 0.063 0.093 0.068 0.067 0.066 0.067 0.069 0.111 0.071
G 0.073 0.070 0.080 0.067 0.073 0.074 0.305 0.068 0.126 0.069 0.072 0.082
H 0.080 0.071 0.073 0.075 0.072 0.110 0.075 0.072 0.111 0.072 0.069 0.066
seC-4

1 2 3 4 5 6 7 8 9 10 11 12
A 2.038 0.070 0.174 0.085 0.084 0.104 0.081 0.079 0.078 0.069 0.069 0.071
B8 0.074 0.070 0.078 0.072 0.073 0.107 0.086 0.091 0.077 0.073 0.072 0.068
C 0.078 0.070 0.076 0.080 0.082 0.078 0.077 0.101 0.070 0.073 0.072 0.070
D 0.073 0.070 0.113 0.089 0.094 0.100 0.096 0.075 0.072 0.064 0.074 0.068
E 0.078 0.072 0.067 0.069 0.088 0.083 0.085 0.075 0.111 0.069 0.068 0.071
F 0.074 0.079 0.073 0.068 0.181 0.076 0.084 0.068 0.064 0.066 0.069 0.072
G 0.102 0.073 0.146 0.065 0.065 0.078 0.073 0.072 0.069 0.069 0.075 0.078
H 0.082 0.084 0.074 0.070 0.074 0.085 0.081 0.071 0.078 0.070 0.073 0.071
seC-5

1 2 3 4 5 6 7 8 9 10 11 12
A 0.090 0.082 0.075 0.086 0.085 0.082 0.080 0.081 0.074 0.071 0.071 0.090
B8 0.079 0.071 0.078 0.080 0.083 0.089 0.090 0.071 0.074 0.071 0.202 0.072
C 0.075 0.069 0.071 0.115 0.066 0.088 0.074 0.094 0.084 0.072 0.121 0.068
D 0.073 0.066 0.071 0.070 0.072 2.115 0.077 0.069 0.066 0.077 0.074 0.234
E 0.077 0.065 0.445 0.066 0.068 0.073 0.065 0.067 0.066 0.066 0.064 0.068
F 0.078 0.073 0.065 0.065 2.271 0.065 0.076 0.062 0.450 0.075 0.070 0.070
G 0.085 0.082 0.065 0.068 0.146 0.067 0.067 0.063 2.390 0.083 0.069 0.069
H 0.099 2.569 0.075 0.068 0.071 0.073 0.056 0.074 0.071 0.055 0.058 0.071
seC-6

1 2 3 4 5 6 7 8 9 10 11 12
A 0.075 0.068 0.067 0.070 0.066 0.065 0.087 0.078 0.072 0.068 0.087 0.110
B8 0.068 0.063 0.067 0.067 0.072 0.080 0.067 0.065 0.063 2.690 0.069 0.068
C 0.072 0.063 0.068 0.065 0.074 0.077 0.202 0.066 0.071 0.077 0.061 0.067
D 0.078 0.068 0.065 0.070 0.063 0.085 0.081 0.065 0.168 0.064 0.063 0.073
E 0.071 0.076 0.067 0.071 0.065 0.073 0.077 0.063 0.068 0.073 0.063 0.129
F 0.085 0.068 0.064 0.072 2.767 0.065 0.064 0.067 0.068 0.066 2.503 0.063
G 0.067 0.064 0.066 0.063 0.064 0.072 0.066 0.065 0.063 0.062 0.061 0.057
H 0.081 0.074 0.067 0.092 0.067 0.069 0.068 0.065 0.062 0.061 0.067 0.063
seC-7

1 2 3 4 5 6 7 8 9 10 11 12
A 0.080 0.082 0.087 2.775 0.460 0.078 0.075 0.078 0.071 0.125 0.576 0.077
B 0.071 2.624 0.086 0.076 0.087 0.085 0.079 0.073 0.070 0.074 0.075 0.073
C 0.074 0.072 0.068 0.072 2.643 0.070 0.077 0.085 0.086 0.076 0.066 0.075
D 0.076 0.232 0.071 0.069 0.073 0.068 0.285 0.149 0.080 0.074 0.082 0.072
E 0.078 0.091 0.067 0.066 0.497 0.067 0.065 0.069 0.089 0.083 0.068 0.073
F 0.071 0.066 0.065 0.062 0.066 0.066 0.067 0.073 0.071 0.081 0.072 0.077
G 0.391 0.071 0.072 0.069 0.067 0.067 0.070 0.069 0.068 0.087 0.082 0.080
H 0.092 0.071 0.078 0.088 0.076 0.073 0.073 0.090 0.061 0.099 0.072 0.116
seC-8

1 2 3 4 5 6 7 8 9 10 11 12
A 0.204 0.084 0.079 0.081 0.091 0.096 0.081 0.079 0.097 0.105 0.083 0.090
B8 0.074 0.078 0.078 0.072 0.103 0.093 0.082 0.092 0.077 0.143 0.074 0.084
C 0.076 0.088 0.084 0.082 0.084 0.089 0.193 0.088 0.081 0.081 0.074 0.081
D 0.072 2.516 0.079 0.086 0.097 0.083 2.464 0.088 0.073 0.070 0.136 0.077
E 0.068 0.073 0.079 0.083 0.082 0.070 0.076 0.091 0.070 0.076 0.076 0.092
F 0.376 0.068 0.074 0.074 0.464 0.087 0.072 0.067 0.066 0.068 0.065 0.074
G 0.074 0.078 0.073 0.074 0.068 0.068 0.068 0.128 0.079 0.072 0.073 0.075
H 0.078 0.075 0.082 0.080 2.506 0.080 0.071 0.070 0.070 0.074 0.072 0.080
seC-9

1 2 3 4 5 6 7 8 9 10 11 12
A 0.093 0.085 0.134 0.083 0.090 0.115 2.828 0.079 0.085 0.080 2.685 0.090




B 0.093 2.592 0.089 0.088 0.081 0.079 0.083 0.094 0.072 0.070 0.083 0.086
C 0.097 0.085 0.085 0.101 0.087 0.079 2.503 0.098 0.096 0.091 0.078 0.453
D 0.092 0.080 0.078 0.081 0.090 0.100 0.071 0.099 0.073 0.075 0.076 0.287
E 0.087 0.074 0.079 0.092 0.157 0.104 0.090 0.078 0.066 0.074 0.079 0.072
F 0.083 0.077 0.085 0.087 0.106 0.086 0.084 0.085 0.069 0.081 0.146 0.074
G 0.419 2.696 0.083 0.253 0.082 0.087 0.149 0.086 0.082 0.079 0.084 0.082
H 0.102 0.122 0.080 0.087 0.104 0.086 0.079 0.076 0.083 0.090 0.081 0.085
seC-10
1 2 3 4 5 6 7 8 9 10 11 12

A 0.092 0.108 0.089 0.107 0.131 0.113 0.097 0.119 0.088 0.182 0.131 2.942
B 2.960 0.110 0.098 2.544 0.115 0.112 0.108 0.097 0.136 3.042 0.096 0.184
C 0.094 0.091 0.099 0.114 0.125 3.176 0.428 0.106 0.092 0.129 0.111 0.107
D 0.087 2.902 0.102 0.102 0.127 0.106 0.136 0.146 0.090 0.101 2.812 0.102
E 0.099 0.190 0.127 0.114 0.125 0.124 0.284 0.124 0.104 0.107 0.116 0.119
F 0.107 0.097 0.090 0.136 0.120 0.122 0.109 0.109 0.097 0.100 0.095 0.090
G 0.096 0.085 0.102 0.106 0.085 0.118 0.108 0.091 0.098 0.109 0.107 0.135
H 0.094 0.096 0.091 0.106 0.100 2.557 0.091 0.115 0.110 0.097 0.111 0.105

(3) SEE oA TR A4 An

Figure 20. anti-SEE ¥l $ 3 ELISA ZA ¥}

Table 7. anti-SEE &A]l $X ELISA OD3t 53 2

seE-1

1 2 3 4 5 6 7 8 9 10 11 12
A 0.137 0.153 0.127 0.129 0.111 0.122 0.142 0.129 0.154 0.150 0.139 0.165
B 0.156 0.130 0.127 0.127 0.133 0.124 0.127 0.132 0.127 0.126 0.137 0.128
C 0.123 0.125 0.134 0.124 0.135 0.122 0.142 0.139 0.131 3.283 0.145 0.158
D 0.139 0.133 0.137 0.148 0.122 0.119 0.141 0.146 0.120 0.142 0.156 0.152
E 0.140 0.141 0.136 0.137 0.137 0.143 0.148 0.156 0.155 0.147 0.145 0.162
F 0.150 0.139 0.145 0.145 0.150 0.140 0.139 0.158 0.160 0.149 0.145 0.153
G 0.128 0.128 0.137 0.130 0.128 0.125 0.136 0.139 0.148 0.143 0.141 0.146
H 0.129 0.135 0.141 0.138 0.139 0.143 0.146 0.148 0.156 0.128 0.151 0.151
seE-3

1 2 3 4 5 6 7 8 9 10 11 12
A 0.135 0.128 0.141 0.165 0.159 0.163 0.165 0.198 0.196 0.169 0.138 0.244
B 0.161 0.142 0.155 0.182 0.210 0.163 0.174 0.166 0.146 0.149 0.176 0.205




0.157 0.147 0.134 0.163 0.190 0.210 0.209 0.214 0.148 0.206 0.208 0.230

0.143 0.150 0.153 0.187 0.156 0.223 3.612 0.162 0.138 0.201 0.175 0.192

0.198 0.132 0.158 0.173 0.215 0.179 0.144 0.154 0.137 0.132 0.151 0.184

0.136 0.128 0.153 0.148 0.169 0.139 0.162 0.116 0.163 0.182 0.184 0.209

C
D
E
F 0.141 0.130 0.163 0.145 0.188 0.166 0.163 0.059 0.125 0.162 0.180 0.237
G
H

0.136 0.144 0.162 0.166 0.148 0.150 0.150 0.163 0.181 0.181 0.158 0.217

seE-1
0
1 2 3 4 5 6 7 8 9 10 11 12

A 0.151 0.172 0.143 0.216 0.155 0.173 0.194 0.190 0.190 0.194 0.201 0.231
B 3.769 0.147 0.159 0.161 0.164 0.173 0.211 0.178 0.210 0.225 0.207 0.227
C 0.159 0.130 0.154 0.152 0.154 0.179 0.195 0.188 0.186 0.194 0.214 0.228
D 0.166 2.893 0.172 0.152 0.159 0.172 0.165 0.182 0.183 0.166 0.188 0.205
E 0.184 0.162 0.149 0.163 0.161 0.166 0.176 0.203 0.192 0.175 0.193 0.220
F 0.154 0.151 0.159 0.159 0.194 0.172 0.202 0.185 0.211 0.201 0.206 3.582
G 0.149 0.144 0.161 0.170 0.155 0.156 0.201 0.194 0.183 0.202 0.217 0.220
H 0.186 0.162 0.149 0.148 0.164 0.203 0.190 0.183 0.200 0.211 0.221 0.225

Figure 21. anti-SEH &l $ 3 ELISA ZA¥}

Table 8. anti-SEH A $ R ELISA OD3 54 23}

seH-1

1 2 3 4 5 6 7 8 9 10 11 12
A 0.093 0.090 0.116 0.121 0.101 0.092 0.107 0.084 0.082 0.104 0.106 0.084
B 0.083 0.097 0.100 0.121 0.105 0.087 0.099 0.102 0.088 0.101 0.113 0.090
C 0.099 0.086 0.093 0.091 0.104 0.107 0.099 0.098 0.105 0.126 0.095 0.092
D 0.093 0.088 0.097 0.106 0.101 0.094 0.087 0.089 0.095 0.090 0.085 0.102
E 0.092 0.090 0.094 0.134 0.093 0.097 0.093 0.126 0.098 0.089 0.097 0.110
F 0.084 0.102 0.110 0.105 0.107 0.106 0.106 1.554 0.103 0.119 0.098 0.128
G 0.104 0.090 1.509 0.117 0.114 0.124 0.125 0.123 0.097 0.091 0.097 0.109
H 0.088 0.084 0.119 0.134 0.143 0.129 0.103 0.133 0.109 0.105 0.126 0.125
seH-2

1 2 3 4 5 6 7 8 9 10 11 12
A 0.090 0.095 0.082 0.090 0.103 0.116 0.098 0.121 0.110 0.083 0.131 0.162
B 0.088 0.098 0.090 0.086 0.089 0.098 0.094 0.114 0.100 0.090 0.107 0.081
C 0.087 0.084 0.088 0.081 0.074 0.083 0.083 0.081 0.094 0.081 0.090 0.091




D 0.092 0.087 0.085 0.089 0.085 0.084 0.093 0.098 0.083 0.082 0.094 0.095
E 0.113 0.090 0.085 0.086 0.097 0.090 0.101 0.083 0.084 0.101 0.091 0.091
F 0.108 0.089 0.082 0.081 0.078 0.104 0.089 0.094 0.088 0.136 0.082 0.089
G 0.088 0.096 0.092 0.082 0.087 0.109 1.920 0.102 0.126 0.134 0.106 0.101
H 0.098 0.103 0.107 0.107 0.113 0.092 0.095 0.094 0.093 0.081 0.117 0.127
seH-4
1 2 3 4 5 6 7 8 9 10 11 12
A 0.078 0.100 0.081 0.084 0.087 0.081 0.093 0.113 0.113 0.126 0.123 0.111
B 0.089 0.081 0.077 0.077 0.077 0.077 0.080 0.104 0.099 0.121 0.113 0.119
C 0.091 0.089 0.076 0.085 0.074 0.077 0.082 0.079 0.077 0.109 0.127 0.112
D 0.091 0.087 0.082 0.084 0.100 0.103 0.105 0.091 0.077 0.085 0.094 0.086
E 0.098 0.082 0.078 0.082 0.091 0.086 0.063 0.082 0.090 0.100 0.084 0.100
F 0.102 0.080 0.082 0.081 0.083 0.094 0.103 0.090 0.086 2.610 0.084 0.108
G 0.110 0.084 0.081 0.084 0.090 0.097 0.096 0.104 0.102 0.120 0.093 0.108
H 0.127 0.107 0.098 0.116 0.181 0.126 0.123 0.086 0.127 0.141 0.133 0.122
seH-8
1 2 3 4 5 6 7 8 9 10 11 12
A 0.092 0.100 0.120 0.131 0.128 0.123 0.118 0.144 0.133 0.149 0.134 0.128
B 0.112 0.098 0.145 0.133 0.122 0.140 0.142 0.164 0.161 0.157 0.148 0.135
C 0.118 0.111 0.107 0.116 0.128 0.133 0.152 0.147 0.142 0.150 0.155 0.130
D 0.123 0.103 0.096 0.120 0.113 0.130 0.128 0.136 0.134 0.123 0.148 0.116
E 0.110 0.097 0.123 0.130 0.140 0.144 0.135 0.141 0.142 0.169 0.155 0.146
F 0.096 0.108 0.101 0.131 0.122 0.148 1.386 0.120 0.132 0.076 0.125 0.143
G 0.133 0.126 0.141 0.149 0.139 0.138 0.131 0.111 0.120 0.139 0.129 0.129
H 0.115 0.122 0.120 0.133 0.137 0.109 0.136 0.128 0.131 0.153 0.151 0.136
seH-9
1 2 3 4 5 6 7 8 9 10 11 12
A 0.097 0.094 0.085 0.089 0.133 0.101 0.104 0.109 0.093 0.102 0.094 0.108
B 0.098 0.096 0.090 0.081 0.109 0.083 0.087 0.089 0.091 0.101 0.103 0.141
C 0.091 0.086 0.090 0.077 0.087 0.082 0.091 0.082 0.086 0.116 0.111 0.117
D 0.098 0.084 0.085 0.081 0.085 0.095 0.091 0.085 0.083 0.100 0.122 0.139
E 0.089 0.094 0.100 0.091 0.081 0.082 0.088 0.085 0.091 0.095 0.105 0.071
F 1.414 0.087 0.088 0.087 0.088 0.085 0.088 0.088 0.091 0.120 0.127 0.118
G 0.099 0.090 0.095 0.091 0.102 0.100 0.102 0.103 0.103 0.132 0.163 0.138
H 0.098 0.116 0.104 0.092 0.104 0.099 0.125 0.117 0.140 0.127 0.135 0.125
10
1 2 3 4 5 6 7 8 9 10 11 12
A 0.095 0.095 0.097 0.091 0.124 0.106 0.115 3.036 0.119 0.117 0.126 0.124
B 0.096 0.108 0.101 0.107 0.114 0.125 0.129 2.292 0.109 0.111 0.137 0.123
C 0.103 0.095 0.097 0.115 0.109 0.134 0.134 0.066 0.108 0.130 0.137 0.135
D 0.100 0.118 0.106 0.121 0.124 0.129 0.113 1.319 0.116 0.113 0.122 0.120
E 0.094 0.112 0.105 0.106 0.077 0.135 0.065 1.311 0.118 0.114 0.125 0.134
F 0.102 0.096 0.104 0.112 0.100 0.135 0.111 3.125 0.111 0.118 0.119 0.108
G 0.105 0.105 0.107 0.117 0.114 0.134 0.126 0.086 0.122 0.140 0.151 0.142
H 0.112 0.104 0.117 0.109 0.113 0.110 0.119 2.917 0.123 0.116 0.140 0.129
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seA-1
1 2 3 2 5 B 7 5 3 N 2
A o112 | o117 | oo | ooes | oom | ooe 010 | oo T12s | 00%
£ 00t | 0100 | 0088 | 0401 | 0411 | 0108 00 | o082 0 | 005 | anti-SEA-1 (AbAL)
0 0088 | o102 | 0100 | ooe2 | oate | ote 0.1 0082 | 005
] T105 | 013 | 00% | 0.0 | 0% | oom TIE | 0.1 [
E 0108 | o116 | oacz | o0er | 04s | ot oin | oas To | o1z
F 0115 | ooer | o416 | 0108 | o0s | 01m o11e | oto 000 | 000
= 0086 | ooe2 | 010¢ | 0080 | 0.0 | 0036 ot | oo 0.106 | 0405
5 0118 | 005 | ooer | o078 | o40e | oz 008 | o417 012 | 0.5
351
1 2 5 2 5 & B 5 10 1
A o2 | 00 | 0076 | o0es | oom | 0400 toms | oaot | ooes | oo
£ 007 | 005 | 00ea | 00s0 | 00e2 | 008 00 | o106 | 0127 | ooes :
o U078 | Oges | 012 | oaee | 0407 | odie oo | oo+ [ 0o anti-SEA-2 (AbA2)
D 0078 | o0et | 0081 | 0405 | 0403 | oz 0122 | 010s | 0076 | ooee
E 0 | 0om | 040 | o015 | oam | o0aG G108 | 0106 | 0406 | 0.0%0
F no7 | 00t | oose | o102 | o10e | oaet 01 | ooee | o1s | o411
B 0076 | o0 | 00 | 0085 | 0086 | 00m 01s2 | oa% | 0102 | 008
5 0085 | 00t | 0088 | 005+ | 0087 | 0104 0120 | 010z | 0150 | ooee
3602
1 2 B 3 5 5 7 B 3 0 IF T2
A 0115 | 00z | 007e | 0083 | o0es | 00vs | 0078 | 0077 | 00es | 00wl 0104
£ 0081 | 00 | 007a | 003 | 00+ | 0085 | 002 | oose | 00se | 0066 166
0 0077 | 004 | o0ee | o078 | 008 | 2705 | 0055 | o0ss | 0088 | o0m2 0.120
] 0077 | o0 | 0080 | 0032 | 008 | 0088 | 2680 | o042 | 0088 | 0065 008
z TO52 | 000 | 007 | 006 | 00 | GO | o0m | oo | 00 | 6% T15t
F 01s1 | 007 | 008 | 00 | 00ss | 00 | 00 | 00w | 007 | 00 | 006 ;
B 003t | 0075 | o2 | 0073 | osen | 0os | 0057 | 007 | 0110 | 0075 | o068 | 0.07 | anti-SEC-1 (AbC1)
5 0082 | o0s | ooes | 006 | 0.0, | oove | ooe0 | gm0 | o073 | oger | oo | ooms |
£0-10
; 2 g 3 7 5 5 10 12
A cos2 | o105 | ooee | 0407 o087 | o1 | ooes | odee anti-SEC-1 (AbC2)
E 2860 | 010 | ooes | 06w 0105 | ooer | 0138 | ages 0.154
0 004 | oost | oose | 0114 0408 | 0108 | 00m | 0129 0107
] 0087 | oem9 | oioe | 0102 0138 | 0146 | 0080 | 0101 0.102
E Toe8 | oie | 6127 | 0114 To8e | 012 | 016 | odor REEE]
F 0107 | ooer | oom0 | 043 0108 | o108 | oowr | o.am 0.0%0
B 0008 | o0es | oioe | 0108 005 | oot | ooes | .08 .13
= 004 | 0o | 0081 | 0108 0081 | 0116 | 0110 | 0087 0,105
210
S z 7 5 ] 10 1 12
A 014 | 0216 01ps | 010 | 010 | 0is4 | oo | 0ost
£ 0188 | 0.161 0.1 | 047 | oz | oes | ozor | oeer | anti-SEE-1 (AbE1)
0 016 | 0162 0185 | 0165 | Otss | Odes | oota | oom | g
] Ti7 | o162 .66 | ofe2 | 015 | 066 | 0.8 | 0.0 .
£ G4 | 0.165 T7e | 0o | oi: | o4 | o4 | oem | anti-SEE-2 (AbE2)
F 0168 | 0168 D20 | odss | oot | oen | 0.oe | see
= qe | oie1 | o470 0201 | 018+ | 0183 | o@oe | 0217 | 0oa
5 086 | 0162 | 0148 | 0148 0130 | 0165 | 0200 | og1 | 0221 | 022
3610
3 2 5 5 5 7 5 5 10 K 12
7 [ R Ti5% | 0106 | 6418 TTE | 6T | 7% | 07 | anti-SEH-1 (AbH1)
£ 00| o1cs | o.aon 0114 | Ot | 0128 | 2282 | 0108 | oant | oisr | odm
B 0105 | o086 | 0.087 0108 | 013t | 0434 | 0086 | 0105 | 0430 | 0487 | 013
D 0100 | 0118 | 0.108 o124 | o120 | 0415 | 1@ | o118 | o1z | oz | ot | &
E T | 0112 | 0108 TO7 | 01 | 0088 | 180 | 0015 | 0013 | 038 | 6%
F 102 | 008 | 0104 G100 | 018 | 0011 ]| 1% | 0411 | G116 | 0018 | 0108 .
& | oi6 | 0406 | 0107 Uite | 01 | 0.z | oo | otz | o04%0 | ot | oiee | anti-SEH-2 (AbH2)
H o412 | o104 | 0417 o1z | oto | oo [N cre | one | viw | oz

(6) 7 A9 wAFHE-g o H7} (cross reactivity check)
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Figure 22. &A1 o] wzx}uh-g o ¥ H7} (cross reactivity check)
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3. Immunoquantitative real-time PCR2] 7]t
7}. reporter DNA 9] A &}

o double-strand reporter DNA®] 5 biotinylation(Z A2 X &])-g Z-&3lH o
Biotin labeled primer design2 Journal of Food Protection, Vol. 73, No. 4,
2010, Pages 695 - 700 =Ee Fzs AT pUC-bio
(5-biotin-CCCGGATCCCAGCAATAAACCAGCCAGCC-3) ¥} BamHI
restriction site Tl (5-TATGCAGTGCTGCCATAACCATGA-3)-2 A&ttt

o PCR %7

D Template: pUC19 plasmid
@ 95°C 5m/ 30 cycle of 95°C 30s; 55°C 30s, 72°C 30s/72°C 7m/4°C
@ Final product 340 bp

1}, Capture ¥ detection A2 Az
o Capture % detection A= sensitivity @ specificity 7} & T8 A3
317] 93] classical ELISA A A3}
o Detection X Ao streptoavidin * 2] 5} T}
@O 1ul9] EL-Modifier reagento} A 10ulE &3
@ EL-Streptavidin mix¢} 3|84 =3
Q@ Ag, g 3AT7HEE A X
@ AFE3E7] 302 A A8 10ul F EL-Quencher reagent 1 ulE Z3}3s}
o ARE-

t}. Classical ELISA

(1) capture A FHE coating buffer (005 M NaHCO3 and 0.05 M
Na2CO3, pH 94)ol serial dilution 3}e] 96well plates (50 uL/well)oll
4Cel A overnight

(2) Phosphate buffer saline (PBS) (0.1 M NaCl, 3 mM KCl, 1.5 mM
KH2PO4, 8 mM Na2HPO4 - 2H20, pH 7.4) 300 ul 2 washing A A]

(3) PBS with 3% BSA (300 uL/wel)2 2Z3te] 24)7H5Qt Aeo] x|

(4) PBSZ washing A

(5) Dilution buffer (PBS, 1% BSA)e| A% toxin antigen< 1 ug/ml5-H
serial dilutiond}e] & 3t 1A17HEQF A2 X

(6) PBSZ washing 4 A]

(7) Streptoavidin conjugated detection antibody TR E EF3}3l 14|
2ol A

(8) PBS with 0.1% Tween 202 2 washing A

(9) Peroxidase-conjugated biotin (Bio-rad)E &F3l AL¢] 30E7F X

L

)

s



(10) PBSZ washing A A|

(11) Peroxidase activity &3 (3,3 5,5 -tetramethyl benzidine (TMB)¥} H202
2 Whg 3 2 N H2504°. 2 stop

(12) 450 nmo A F3= 74

(13) Detection A= reporter DNA<Q] biotinz} ZAFT F Ue
streptoaviding 5 3A1 7

(14) EasyLink Streptavidin Conjugation Kit (3 x 100ug Streptavidin) (Cat.
No. ab102921)-8 o]-&3}o] 44

2}. Immunoquantitative real-time PCR9] & A vk-3 A format 474
Format of Immuno-realtime PCR setting

BamHI  Biotinylated DNA

(B)—GEATCEC
e 1‘ Enzyme X 2|

—— Streptavidin-antibody conjugate

LQG well plate

a. Indirect Immuno-realtime PCR format

— Realtime PCR

BamHI  Biotinylated DNA

(B)GOATEE e~ >
6_ 10 Enzyme % 2|
——Streptavidin-antibody conjugate

— Realtime PCR
—— Capture antibody
96 well plate

b. Sandwich Immuno-realtime PCR format

Figure 23. Format of Immuno-realtime PCR setting

o Immunoquantitative real-time PCRe] Hutgo] sigsts TA S T A
kg9l F3H<Ql formatdl= FPE plated] FZ®S= indirect WHE I}
capture & Z platec] =& 3} 5

o o] F7HA F7/9 Y A ¥gS v w3 immunoquantitative real-time
PCRS| HIZEet Holeg a7y I8 xAg2 A8 stk

==

(1) HRP-conjugated antibody 473
o o]Z 93] o|m MAHH detector} capture A o] Develperz Al-&=
32 A A 24 HRP conjugated anti-streptoavidin - Ab$} HRP
conjugated anti-mouslgG AbE M| sl= Al F-S AT



G ;
- -.-nﬂ'-f’e = . RP-2

Y- Y>> Y i i

negative control negative control
high non-specific low non-specific

Figure 24. HRP-conjugated antibody 473

o o] Al@E A3 olf= HRP-antimouse IgGE LM FAZ o8 A5
]

capture FANE WE-E el WSl =t F74E Th5 el 9] WRoln

Anti-Mouse1gG HRP LS S “ B " | . HRP-anti-mouse 19G binds to capture & detector Ab
Anti-Streptavidin HRP|

<Megative control plate>
Coating: Detector Ab
Mo toxin, Mo detector Ab
Develooment HRP-coniuaated Ab

Figure 25. Negative control plate
o %19 o] HRP conjugated anti-streptoavidin Ab7} develpoerz2 273k
Aoz AHH I

o}, Immunoqantatative real-time PCR Al®
(1) 4384
o Nunc MaxiSorp® flat-bottom 96 well plated] capture A &L gt FH
2}
© 100 ul®] coating buffer (0.05M sodium carbonate Na2CO3, 0.05M sodium
bicarbonate NaHCO3, 0.015M sodium azide NaN3, pH 9.6)2 & Z&
FAL M5t Z; wello] EF 3 4T A overnight
o 33] A3 (1x PBS, 0.05% Tween 20)
o 1A17F A2 A Blocking (2% (w/v) BSA in 1x PBS) & 33] wash
A F toxin antigen 3-& detector @A S wash buffero] 3 Alste] B

2 3A]7F=¢F 37C 9 incubation & 33] wash



O capture IAZS B3I A9 detection FAZ 100 ul/well o] EFa}a 1

AlZE Ao AR & 33] wash

o 1nM biotinylated reporter DNAE £F F 1A17F A4 H3
Unbound reporter= 53] washdle] A A% 1x PCR buffer2 F7} 13
wash

O Restiction enzyme BamHI solution 100ul % EF3}e] 3A]7HE<QE 37Tl

incubation
o AENE FH3te] Applied Biosystems 7900HT Fast Real-Time PCR System
= °]&ste] PCRAA
o0 Total 20ul of reaction volume (Journal of Food Protection, Vol. 73, No.
4, 2010, Pages 695 - 700)
D 6ul serially diluted biotinylated probe (10ng to 5pg)
@ 10ul SYBR 2X buffer
@ 1ul 10pM Forward primer:
F2 (5-CCATAACCATGAGTGATAACACTGCT-3)
@ 1ul 10pM Reverse primer:
R2 (5-CGATCAAGGCGAGTTACATGATC-3)

® 2ul DW
- PCR z=7: 95°C 10m/ 40 cycles of 95°C 15s; 62°C 1m. Product size:

115 bp. Threshold cycle (Ct) = Applied Biosystems’ SDS software
V232 =4

(2) Real-ltime PCR9] Ct value A3}7]
o realtime PCR-& probe| =t
- pUC19 ZEAu|EE templatez T2 F 7} =Zgo|y (forword:
pUC-bio (5-biotin-CCCGGATCCCAGCAATAAACCAGCCAGCC-3)9}+ F1
(5-TATGCAGTGC TGCCATAACCATGA- 3)©.2 PCRS AAa 7z}
Final product= oA th& 340 bp 52 el

Figure 26. PCR product of probe

- o]8 A AZE probeE EEHI 3| AM35lo] realtime PCREC 2 T]R13H
primerE ©]8-3}¢] realtime PCRo| 283+ Z3} standard curveE IS



Neem, Fhuoto

1% { Threshold|

PCR product conc. - Ct value standard curve

25
y=1.2418x+ 6.3959
20 R*=0.999
g 15 —_—Ct
2
b — HE(Ct
5 10 M (ct)

S ® P P b P
R L - A
VA

PCR product conc.

Figure 27. Real-ltime PCR9] Ct value 9} standard curve

(3) Indirect format& ©]-8-3 %
o Formate] Z%-& SEH &9 2 FAE olgsta] Fahstgch
o ¢4 PP T FFL FYE indirect ELISA FHO 2 kit T
el AgE LA
- SEH &8 96well plated]] coating: 1 pg/ml to 1 ug/ml, 285 T4 &
Ay

o
)
N

¢

.

o
=
o
=

- anti-SEH streptoavidin conjugated detector Ab £ 059} 0.25ug/ml
F7HA =R Algent
- Classical ELISA & Developer Ab: anti-streptoavidin Ab A}-&3} %t}



o A3} 1. Classical ELISA |2 A3 Ax}

—&— AbH1 0.5 ug/ml
—m—AbH10.25 ug/ml

2.5
»
-\'/'\ /
2 *
2.0 /‘
L4
15 4 i
2 Unreliable zone Saturated zone

8 (<1.0 ng/ml) (>55.0 ng/well)

1.0 4 ]

[ - * ./'\.\ LI /'
05 - .\O\i-\ / / ./ L]
/”: ¥
Yo L'\ /
[ = T
01 1 10 100 1000 10000 100000 1000000 1E7
SEH toxin (pg/ml)

Figure 28. Classical ELISA result of inderect format-SEH
- Detector 34 FTE& 0.25 ug/mlETh 0.5 ug/mlo A © A8t HFo] 7}
StAem ¢F 1.0 ng/mloll A 55.0 ng/ml Alele] FIrollA AHF 7ls 3
o] AZHAUH.

o ZA3¥ 2. Inmunoquantitative real-time PCRZ %83 ZA3}

® ABH1 0.25 ugiml ‘

& AbH1 0.5 ug/ml
Polynemial Fit of Data1_realtimeCt

FPelynomisl Fitof Data1_realtimeCt2

1z 4 22 o - -
214
1 A
20 4
20 - Unreliable
Unreliable s
zone 19 o
[&] , [5] (<100
19 4 (<10 pg/mi) H 2l
W pg/mi)
il 17 4
174 i3y
. . " . : . : ) ST M T [T S T
LR 1 10 100 1000 10000 100000 1000000 41E7 ¢ Bl
SEH (po/ml) SEH {pg/ml)

Polynomial Regression for Datal_realtimeCt:

Polynomial Regression for Datal realtimeCt2:
Y = A + B1*X + B2*XA2

Y =A+ B1*X + B2*XA2

Parameter Value Error Parameter Value Error

A 21.58545 0.39902 A 21.39977 0.34803

Bl 0.31224 0.18905 Bl 0.4403 0.18823

B2 -0.12457 0.02081 B2 -0.12742 0.02165
R-Square(COD) SD M P R-Square(COD) SD N P
0.98059 0.24414 11 «<0.0001 0.96833 0.26272 13 <0.0001

Figure 29. Immunoquantitative real-time PCR result of inderect format-SEH



- 97 % 7} classical ELISA ®H S AFR319S A9< 1.0 ng/miEth e
10.0 pg/ml (detector Abs%= 025 ug/ml¥ uw})2} 100.0 pg/ml (detector
AbEE 05 ug/mld w)2 108jo|A] 100v]7}F Polyom A SAME
classical ELISA & AME-3tAS Z-9<¢ 550 ng/mlEth 2 1 ug/ml=
wEE AT

- o]A " classical ELISA 78-S AlE3t9S ZA-$HEUY Immunoquantitative
real-time PCR 7182 A8¥ A% Wgest Zobdx 3% Welzt HolA
o},

- Detector &3] X+ classical ELISA9} &3] 0.5 ug/mlE Tt 0.25 ug/mlol
A B F9HQ (Rsquare 3k 7]1F) Aol 7Hsd Aoz ATHIIT

>~

(4) Sandwich format-& ©]-&3 H7}

O anti-SEH capture AbE 96well plated] 4 ug/wello] T EZ coating 3} .2
™ SEH Toxin 7 %: SEH 39-& 9well plateo] 1 pg/ml to 10 ug/ml, 2
e 2AE A HFeAnt

o anti-SEH streptoavidin conjugated detector Ab & 0.5¢} 0.25ug/ml 7}
A FE=Z2 AF sl¥2™ Developer Ab: anti-streptoavidin Ab A}-&3} T}

o A7} 1. Classical ELISA g2 A3d3 Ax}

T

—m—ApbH1 0.5 ug/ml
—&— AbH1 0.25 ug/ml

s
T
| ok L]
.,O-D;I:=7'<l—l/
’-‘ --u—n

084 Un ./:_:::/
-reliable o i
Vs Saturated zone
8 zone pe S A
ol / J
-
pg/ml) -
04 /
| |
0.2 '(:/

01 1 10 100 1000 10000 100000 1000000 1E7
SEH toxin (pg/ml)

Figure 30. Classical ELISA ZA¥} result of sandwich format-SEH

- Indirect ELISA formatoll H]3l] sensitivity= =} A1} saturated zoneo] H]
w2 wg] Jelygow Detector & FE= 059 0.25A}0]o] & ol
glot 0257F A7t A 6 A el 7i7ke] Aol faE A
2 FeE A

— 57 —



o 4

14.5 o

140 (=20 pg/ml)

13.54

¥} 2. Immunoquantitative real-time PCR2 283 A3}

m ABH1 0.25 ugiml

Polynomial Fitof Dawi_C

m AbH1 0.5 ugiml
Folynomial Fitef Datai_B

Unreliable zone 17

Unreliable zone

b (=100 pg/ml)
13 4
12 4
a1 1I 1:3 1'5'3 1'3"3'3 1'3';'3'3 1'3'::3'3'3 1'3'3'::'3'3'3 1%." 11 T T T T T T T n
SEH toxin {p.;_-n—|} a1 1 10 100 1000 10000 100000 1000000 1E7
Polynomial Fit for Datal_C on linearized scales. AEH 0 o 4nl)
YoA+BrX +C* xl M2+ . Polynomial Fit for Datal_B on linearized scales.
where X = Axis-Scale-Function(X} and Y=A+B*X +C*X N2+
¥' = Axis-Scale-Function(Y). where X' = Axis-Scale-Function(X) and
____________ . o ¥' = Axis-Scale-Function(y).
Parameter Value Error
____________ i i Parameter Value Error
A 14.24712 0.29882 -
Bl -1.80209 0.40839 A 16.40236 0.25126
B2 0.6205 0.14862 Bl -2.82648 0.34338
B3 -0.06438 0.01516 B2 0.73305 0.124%6
____________ i _ 3 -0.06338 0.01275
e N W __P R-Square(COD) SD N P
S 22 <0.0001 0.93104 0.32354 22 <0.0001

Figure 31. Immunoquantitative real-time PCR result of sandwich format-SEH

- Indirect formate]l ]3| sensitivity= =¢}A| 1} saturated zoneo| B 7 ]

Vel A% Fko]l 2318 @A sta Detector @Al FEE 02552t 0.5
ug/mle o © $-eHQ Rsquare 3t 71%) AFo] H5d Ao B
ATH.

A Alde A3} classical ELISA 7] o A<= sandwich formato] ¥-=2- =
#3834} Immunoquantitative real-time PCR 7|HolA= F4L ZE
indirect formate] G f{F FeE  FuEo o]Fe B
Immunoquantitative real-time PCR kit setting2 indirect format& 7]¥ro

F4shen

% o
L

bu ol ol



(5) Indirect format immunoquantitative real-time PCR9] SEA Z &
o oA A E SEH A& WH-S vlete 2 SEA A& 2718 gt
o A3 1. Classical ELISA result of indirect format - SEA

—m— anti-SEA 2 (0.5 ug/ml)
—e— anti-SEA 2 (0.25 ug/ml)

06 Saturated zone
(>125.0 ng/ml)

. -
—n
0.4 /

o Unreliable zone /
@] (<4.7 ng/ml) u
/ e
.
- v
0.2 e
'/:\/% P N b /c—o/
= L » — g - W
e \lﬁ‘nﬂ.‘. '\./ =
0.0 T T T T T T 1
1 10 100 1000 10000 100000 1000000 1E7

SEA toxin (pg/ml)
Figure 32. Classical ELISA result of inderect format-SEA
- Detector &a FE== SEH A|@ wjo} mlz7A2 025 ug/mlEt}l 0.5

ug/miel A B AT Fako] 75U H o 47 ng/mislA 125.0 ng/ml
Apolel Tl A e A5 Fre] BRAHAT.



o ZA3} 2. Immunoquantitative real-time PCRZ #-8-3 Z3}

® AbAZ 0.5 ug/ml
Potynomial Fitof Datal_B

Unreliable zone
(=200 ng/ml)

5 s}
1z
2.0 T T T T T T T i T T T T T T T i
Q1 1 10 100 1000 10000 100000 1000000 1E7 0.1 1 10 100 1000 10000 100000 1000000 1E7
SEA toxin {pgimi) SEA oxin {pg/mi}

Palynemial Regressicn for Datal realtimeCt: Polynomial Regression for Datal_realtimeCt2:

Y = A+ B1*X + B2*XA2 Y = A + B1I*X + B2*X"2

Parameter Value Error Parameter Value Error

A 1278571 0.02687 A 13.03564 0.09596

Bl -0.12878 0.03447 B1 -0.34187 0.13297

B2 -0.00514 0.01184 B2 0.05315 0.0481

B3 0.00142 0.00116 B3 -0.00501 0.00486
R-Square(COD)SD N P R-Square(COD)SD N P
0.99399 0.01984 1 <0.0001 0.9293 0.11627 138 <0.0001

Figure 33. Immunoquantitative real-time PCR result of inderect format-SEA

- UAE7E Sk (1.0 pg/ml olsl) HE FAALAE F715be]  classical
ELISA 71 & AME39S A$ET Immunoquantitative real-time PCR 7|
HE A8 B UHE7F oA A HeA7F WAL Detector A
FEE SEH #A&E Agu o rl7bA 2 05 ug/mlEt} 0.25 ug/mlol A
T8 (Rsquare 3k 7)) Aol 7lsdt Aoz AGHJUTE =3I
Toxino] §l= A9 SEAS} SEH R Fol| A Ct3k 30 o]ito] 1vpelof = AL
2 FaEA

v}, 7l @¥ Immunoquantitative real-time PCRe] %7}

1) 71&8 Agdse] A FQA HE kitehe] vw
oh o3

o VIDAS Staph Enterotoxin Test II(SET I1I): SEAo|A SEEEAS 2% 7
2 ¥ & Jou 349 FRE PESA Ralt slE=s B4 2480
W Y $Ao] Erhsih.

0 TECRA Staphylococcal Enterotoxins Identification (SET ID) Visual
Immuno assay (VIATM) ¢}e] ®]a: SEAG| A SEEZ7IR] FRHEE FHZ0|
7hest™, S/l A flo]l HEshe wello] Wz AlgHe JECH A
g EAgelx AR Bota.

o6 SEA E41 (1 pg/ml, 10 pg/ml, 1 ng/ml, 100 ng/ml) &1L A Za}o]



2 F 7HA 71 HZE kit 2 B AFoA fEE Immunoquantitative
realtime PCRe] Z 4. negative control& DWZE A}&3}m positive
control& 7|& JF|Eo| A A-F3 FA AlFS AFEFHH T

v
O 2SS B2 F 283 F9F2] well & "ot
@ Wash Solution® 2 A& squeeze bottle2 A}8-35}o], Z}zte] well& Wash

Solution®. 2 -3 1027+ 2-L(20-25C)el =5+ o}

wellE & 7] A2 THE FHFHo] wash solutiong $#33] b
Fol EHdol o3 W A doldE EVIE &3] AASAH.

@ *&4%‘3}‘:} ol §& nFsiA e, HEET] WES 729 wellol] 2000 4
dojilz Eet2y HF AECE wellg B2 F 35-37C oflA] 2413 vl <
sttt

® WellS £+43] ¥ Wash Solution®. 2 A& 3}4 ).

® 200uL2] Conjugate A FS ZF wello] W1 Z8t28 Hz g2o8 dosl
F AL (20-25C)NA 1417+ w3t ).

@ well& &3] ¥l & 53] AHs}T).

200402] Substrate A|9F-2 ZF wello]] Wi AL (120-25T)oll A 8 &F3H T}

@ 27 BELS AFH Color CardE AE3A ALY, plate readerE AL-8-3+S
.

dlolel7F 9ul7] SsiA = positive control-& ZHolx 4HAl BT} Zs|of
3}™ negative control& 7}=o) 4] negative®2 FA|E A o] glojof sla
Plate reader®] 7-9- positive control2 1.00]%4}, negative control2 0.20]3}

ofof gt

&
T

@
r
Ho

i

o mx



m SEA1
& SEAZ
T SEH .
a
1.4
]
1.2
o
= |
Q- 10
0.5
os{ H [ n u
ﬂ - w L 2

T T T T T T
oW 1pg'mi  10pgml  1ngmi 100 Ag'ml (+)contror

Toxin concentraticn

Figure 34. Al FoA ADEHE S aureus A kito}o] vl mBE A

o SEA1 & SEA %412 3M ID kit % SEA specific detection wellol] #-8-3+ A3}

o SEA2E SEA E21-¢ 3M VIDAS kite] 243t 2}

o SEHY:= SEHE41g ID kit¥ all toxin (SEA to SEE) 7158 welle] 245 A3}

o Negative control H2le] §l, Gl AHS-AE DWE o] 48 Axfolr Positive
control (*) 71E A AEg A2 AHE8A -

o SEHE 3M 7] Eo| A A& 3t positivie controlo] §lTh.

o *F 7HA 3M 71E R AEIA7F 1 ng/mlolekil st ot A== 100 ng/ml
ol el A g whg-ol yetEE #FsT

=4 .=
o ¥ 71A 3M 7)E ®B% SEH EAle A& 4

29
o
file
ro

st

o

(E]—) A=

o Hlu Zy 7]E JIEZF 100 ng/mlolA HFe] 7bedE ©l v,

Immunoquantitative realtime PCR¢] 7-¢ SEA= 1 pg/ml, SEHE= 10
pg/mIRE Hzol sH5aoh

o vl Zy 7= 71E7} A BAg 7} B

&, Immunoquantitative realtime PCRe| 74-¢ HHZF7ZEo] 7}
H

lx 23 7|E& 7]E7l SEHE HEL € + gled v,
H

O
jud



(@) AA 4F NEES 0§ %2 AF A

o AlFAA FYsE AW F AF 25g Z2 25mle ojn] &1 e FE
enterotoxing- serial dilutiondle] F=H=2 HF3IUch pH7~8 W &3}
£ 33t

© BPW 225ml& 21 stomakerz EH3 T A=dS FHslo )
Immunoquantitative realtime PCR 7]% o]l

g+ AeA FAss

ofN
>
o
v
)

W AEe ol8d 54 7
3
i=

O SEA HF A%

B ADBAZ025ug/ml
Polynomial Fit of Data1_C

Ct

SEA toxin (pg/ml)

Figure 35. 719} SEA HF Al¥

- H Aol JF3 SEAQ F= ¥ AAl 2HgE Ve

- 10 pg/ml, 1 pg/ml, 1 ng/ml 5 100 ng/ml &= EF 240 22} H4
W2 AFo| HF3H e (Error=0.003°]14).

- DWE #HE3h negatlve control®] Ctzr& AAH=ZE 300]/do] =

- mEkA ARkl A-¢ SEA FA4o] tisf 1 pg/ml o] e FEolA £
Barol TP aein.

- 3M ID kito| 4] A|F3} SE positive control &4-& E kite] 283+ A3} ¢

o e AT ol HQ Folrh A ke

NE HE

)
[-'O



@ SEH HZF A4

m  AbH1 0.25ug/ml
—— Polynomial Fit of Data1_realtimeCt

01 1 10

T T T (emammsauy e sl
100 1000 10000 100000 1000000 1E7
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Figure 36. 1% SEH HZF Al ¥

& Hol ¥E3 SEHY| 5=
1 ng/ml 2 100 ng/ml& A Foll X-F3HS (Error=0.40 °]i}).
10 pg/ml 7 1 pg/ml-& 2.3189] ¥e} ghol Zslo] Fakol AsaH3S-

- DWE %33l negative control Y
_wmeba] 7uke] F9 SEH S4lel ths) 100 pg/ml o] 4
A Bl 7hssiAtt

(B ARE ol &3
® SEA HF A

Ct
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=4
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o

B AbA20.25ugiml
Polynomial Fit of Data1_C
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Figure 37. Al SEA H%F A1¥
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ol HF3 SEAS sk 3 AAl 2FApe e
Ao A LAHE "ol (Error=0.003 o] Ah).

DWE 7 %3} negative control®] Ctzhk2 ol dt 2 300]4¢] 1}
Werd Afel A9 SUAA BE FH 440l Wad Aoz 3
Sl AfelH Dol dawE ez SRAoE 447
o JH<= o

b dr

(i rlo

Model: Logistic
Parameter Value Error

Chi*2/DoF  0.0273
Initial (A1) 15.00202 13.6188
Final (A2) 12061 0.61686
IC50 (x0)  0.19072 7.92688
Power (p)  0.19774 048755

- 3M ID kltoﬂ/ﬂ A|F3F SE positive control &S E kite] X483+ A3} A
ARE B2F A 47 93 Aol A ge ZHE A

@ SEH HZF A4

m AbH1 0.25 ug/ml
—— Polynomial Fit of Data1_realtimeCt

01 1 10 100 1000 10000 100000 1000000 1E7
SEH (pg/ml)

Figure 38. Al SEH HZF A ¥



2 3ol HE3 SEHY v= 9 AA| Z34gE Ve

1 ng/ml 2 100 ng/mle] -2 A LxHLE Hod (Error=0.040 ©]7}).

10 pg/ml 3 1 pg/mle A7kl AAAA A2 §5e Folg Hol

A grob FUE & YA

DWE #%£3} negative control®] Ctzk& o A& 300]40] 112
2| =

- kA A A 5P B2F M dAHo] 283 slom wdy
CRREE hToM doj7l dataZ HlEIO R EYAoz HHAI TF TA

o) FuE thet B

Polynomial Fit for Datal_realtimeCt on linearized scales.
Y=A+B*X +C*X "2+ .

where X' = Axis-Scale-Function(X) and

Y = Axis-Scale-Function(Y).

Parameter Value Error
A 21.74222 0.75958
B1 0.80593 0.63769

B2 -0.231240.09738

R-Square(COD) SD N P

0.91709 0.86438 5 0.08291

@ As

o el A% SEA =41 tial 1 pg/ml olgel FEolA #oH Aol
7M53tT, SEH E40e ths] 100 pg/ml ol4e] FmolA feH HF
o] FseAAL AKE AR F ARAAE JIE BETHL HolU:
2427 ARl oot AEde EYHA PF THL F4Y Baol
A7) H Q.

o Zztel AlBE dElT E4E W

H =
71Fgen o2 RASE Ay 3



Al 23 S. aureus enterotoxin A ZFHE-A kite] AFE 3}

Aol thEEe TS alkaline conditiond]] A microplate®] polystyrene 3

% BaEc Ty 9% wad gde A9 Foisy
v EoE HASAY & A8 Ro] HA o ik,
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Figure 39. ELISA-& 8-well strip microtiter plate

o &% plate= &3] T A3} Zfolo] o ZH7F FAFT} Highly charged
polystyrene surface= polar &2 hydrophilicdt w2 Qo] th3t affinity
7} =} 3 o] plates FAOE affinity7} Z7] wj &, & A7 & A
@] sl7] A blcokinge] wl-$- FQ3lt}h. o] FHE o83l sandwich ELISA
o 483 platez 4#A Utk T HA ZFF plate= hydrophobicdt 42
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o IgG @M AS 7]Fo g YL wf, ¥ plate?] H| binding capacity= flat
bottom~7|& 2 & 650 ng/cm” o]t} AE 9 plate JFH|E =] $5k] 1 x 8
breakable strip2. 2 A|F FHUuk o]t stripE2 spring locko|gta &=
1A AR A Z2HH AFEPgon, sprmg lock9] 7]5< Z+2he] well
S FHEHA BtFo] Fol LT AHI S 7hssiA

o B J|Eo|A AFsl= plates Dol FZ Ao passive adsorption HH-S A}
L3lof sty AFAH o2 direct coating2 ELISAo| 4] carbonate/bicarbonate
buffer (pH>9)Z ©]-83} passive adsorptiong A&3it}y. B F|Eo|A A F 3}
= plate W& polystyreneo]™, gamma rayS A 3|A ‘o] positive
charge?! Ztejo]t}. Carbonate/bicarbonate buffer= basicdlt 42-& 7}#]7] uj
ol tiREe] A Y-S o] pHolA negative chargeE 7}A|A ®Hu) o]
g7 LA negative charge’t AZFst=d o =8 F4 Hrh

F

2. Detection antibody$} Biotin®] conjugate system 2§
o A48k Detection Aol streptoaviding conjugation 3}t
@ 119] EL-Modifier reagents} @A 1018 &%
@ EL-Streptavidin mix$} g+l 8-oH-8 =
Q@ A2, G AT B A
@ AFE3E7] 308 A A€ 101 F EL-Quencher reagent 1 15 E33}¢]
AH-&-

3. Reporter double strand DNA<$} Streptoavidin substrate system3}

o 5 biotinylation® forward primerE A|Z3te] pUCI9 templateE ©]-&-3}<]
PCR-E 53l reporter DNAZS A 2+H5}S T}
pUC-bio(5-biotin-CCCGGATCCCAGCAATAAACCAGCCAGCC-3)3}  BamHI
restriction site F1 (5-TATGCAGTGCTGCCATAACCATGA-3)S A-&3t}.

o PCR %4

D Template: pUC19 plasmid
@ 95°C 5m/ 30 cycle of 95°C 30s; 55°C 30s, 72°C 30s/72°C 7m/4°C
@ Final product 340 bp
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@ Sensitivity 7} A9

- enterotoxing $Fq oz AL FAM3Fte] 100ug, 10ug, lug, 100ng, 10ng,
Ing 100pg, 10pg, 1pgo. 2 3| Aste] AL AA|SHTH

- % BEEAS 100p0 Zh7] 30709 A kit A8 F ol 2L F
A& A§sled 2s AEsIAH

- AR = (GRS kit 5/ FAANRS kit = + SAAWRE kit ) x 100 (%)

@ Specificity H7} A ¥

- A 22 enterotoxin B E. coli o] EH]|FE =499 WAEEFLLS A}

st A3E ArEsiaih

£ BEEEAE 10004 Z7] 100709 Adkite] 24 F ole} 2L 7
A %—o
= (AU kit S/ PN kit = + 49U kit ) x 100 (%)

(P Bl B ugE %7 29

@ Sensitivity 7} A9

- enterotoxing ¢FHo gz AL 3F45led 100ug, 10ug, lug, 100ng, 10ng,
Ing 100pg, 10pg, 1pgo. 2 3| M3te] AAL AA 5T

- % BEEAS 100p0 Zh7] 30709 A kit A8 F ol 2L F
A& A§sled 2s AEsIAH

- AR = (GRS kit 5/ FAANRS kit = + SAAWRE kit ) x 100 (%)

Table 10. Immunoquantitative real-time PCR kit®] W7 %=

SEA kit SEH kit
SEA % U= (%) SEH &% U= (%)
100 ug/ml 93.3 100 ug/ml 96.7
10 ug/ml 100.0 10 ug/ml 96.7
1 ug/ml 100.0 1 ug/ml 100.0
100 ng/ml 100.0 100 ng/ml 100.0
10 ng/ml 100.0 10 ng/ml 100.0
1 ng/ml 100.0 1 ng/ml 100.0
100 pg/ml 96.7 100 pg/ml 93.3
10 pg/ml 93.3 10 pg/ml 86.7
1 pg/ml 96.7 1 pg/ml 93.3




@ Specificity H7} A¥
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Table 11. Immunoquantitative real-time PCR kit2] 5-o|%

SEA kit SEH kit
%*éﬁ%%é Eo]% (%) T ETEE Sol%= (%)
SEB 10 ng/m 100.0 SEB 10 ng/ml 100.0
SEC1 10 ng/ml 100.0 SEC1 10 ng/ml 100.0
SED 10 ng/ml 100.0 SED 10 ng/ml 100.0
SEE 10 ng/ml 100.0 SEE 10 ng/ml 100.0
SEH 10 ng/ml 100.0 SEH 10 ng/ml 100.0
LPS 1 ug/ml 100.0 LPS 1 ug/ml 100.0
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(3) Al

MA 4F matrix ¥ A|@ 2H A}

o B mAA Ed S EZ A AHFAHES jéﬂﬂﬂ H&ll, AlFd FEE= A
% Ax7), HALY), A, A=K, 2% 5 45 AAE FYsY B0
o

3M Staph Enterotoxins Immunoquantitation kit A|Fol= AH 1/ AFo|
157pg o2 7 &% o] Tecra staph enterotoxin 7|EXH U= UHE, SolA] O

< F<215lth 3M TECRA Staph Enterotoxins Xhﬂ AZo] A sk

T AWAA BAH B HA AgE Y $5EL B 5 ddh

Table 12 . AlZF 75 AFAHAE o] & field test

ARG wE FAdud A
A 3E A % 1 2| 4=
A& A AA 3M Staph Enterotoxins | 3M  TECRA  Staph
Immunoquantitation kit Enterotoxins
1 7H Xﬁ E ) =
et 10 reee 0
(157 pg)
2317 10 0 0
w2 127 10 0 0
b 5 0 0
A=A 5 0 0
aywy 5 0 0
@ mARE 2}

O

B Aol A 7jed 3M Staph Enterotoxins Immunoquantitation kit®2

enterotoxin  producing = EFT T

Staphylococcus  aureus  FRI 913,
Staphylococcus aureus FRI 569), enterotoxin non producing 3t
(Staphylococcus aureus RN4220) ¥ 7|E} th & AF5 Ald# ¥hg-&
At} enterotoxin producting TFETFoA T BEES IS ¥ &

£ whgol YoubA gkgiet.



Table 13. nxYH-&-

N
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AL 71E0] e A3

Ein

N

3M  Staph  Enterotoxins | 3M TECRA Staph
Immunoquantitation kit Enterotoxins

Salmonella enteritidis ATCC 13076 - -
Listeria monocytogenes ATCC 15313 - -
Esherichia coli O157:H7 ATCC 43888 - -
Esherichia coli O157:H7 ATCC 43890 - -
Esherichia coli ATCC 9873 - -
Esherichia coli ATCC 25922 - -
Shigella dysenteriae ATCC 13313 - -
Shigella flexneri ATCC 12026 - -
Salmonella paratyphi ATCC 11511 — —
Salmonella typhimurium ATCC 13311 — —
Salmonella newport ATCC 6962 — —
Salmonella enteritidis ATCC 13076 - -
Salmonella london ATCC 8389 - -
Listeria monocytogenes ATCC 19111 - —
Listeria monocytogenes ATCC 193131 - -
Listeria ivanovii ATCC 19119 - -
Listeria innocua ATCC 33090 - -
Citrobacter freundii ATCC 6750 - -
Proteus mirabilis ATCC 25933 - -
Bacillus cereus ATCC 13036 - -
Bacillus thuringiensis ATCC 700872 — —
Clostridium perfringens ATCC 13124 — —
Staphylococcus aureus ATCC 25923 - -
Staphylococcus aureus RN4220 - -

oZ

Staphylococcus aureus FRI 913

+ +
~
oX oX
N~

oZ

Staphylococcus aureus FRI 569
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t}. 3M SE toxin 7% 7]E ¥4 safety data sheet <t 24

PRODUCT NAME: 3MTM Staph Enterotoxins Immunoquantitation kit
MANUFACTURER: 3M
DIVISION:  Food Safety Department
Issue Date: 06/29/12
This product is a kit or a multipart product which consists of multiple, independently
packaged components. An MSDS for each of these components is included. Please
do not separate the component MSDSs from this cover page. The document numbers
of the MSDSs for components of this product are: 22-8703-5, 22-9033-6, 22-8715-9,
22-9038-5, 22-9172-2, 22-8711-8, 22-8705-0, 22-8712-6, 22-8720-9
use or application. Given the variety of factors that can affect the use and application
of a 3M product, some of which are uniquely within the user’s knowledge and
control, it is essential that the user evaluate the 3M product to determine whether it
is fit for a particular purpose and suitable for user’s method of use or application. 3M
provides information in electronic form as a service to its customers. Due to the
remote possibility that electronic transfer may have resulted in errors, omissions or
alterations in this information, 3M makes no representations as to its completeness or
accuracy. In addition, information obtained from a database may not be as current as
the information in the MSDS available directly from 3M.

EMERGENCY OVERVIEW

Odor, Color, Grade: Colorless liquid

General Physical Form: Liquid

Immediate health, physical, and environmental hazards:

POTENTIAL HEALTH EFFECTSMATERIAL SAFETY DATA SHEET

Eye Contact:

Mild Eye Irritation: Signs/symptoms may include redness, pain, and tearing.

Skin Contact: Mild Skin Irritation: Signs/symptoms may include localized redness,

swelling, and itching.

Inhalation: Respiratory Tract Irritation: Signs/symptoms may include cough, sneezing,
nasal discharge, headache, hoarseness, and nose and throat pain. May be
absorbed following inhalation and cause target organ effects.

Ingestion: Gastrointestinal Irritation: Signs/symptoms may include abdominal pain,
stomach upset, nausea, vomiting and diarrhea. May be absorbed following
ingestion and cause target organ effects.

Target Organ Effects: Prolonged or repeated exposure may cause:

Liver Effects: Signs/symptoms may include loss of appetite, weight loss, fatigue,

weakness, abdominal tenderness and jaundice.

Kidney/Bladder Effects: Signs/symptoms may include changes in urine production,

abdominal or lower back pain, increased protein in

urine, increased blood urea nitrogen (BUN), blood in



urine, and painful urination.
- FIRST AID PROCEDURES
The following first aid recommendations are based on an assumption that appropriate
personal and industrial hygiene practices are followed.
Eye Contact: Flush eyes with large amounts of water. If signs/symptoms persist,
get medical attention.

Skin Contact: Wash affected area with soap and water. If signs/symptoms
develop, get medical attention.
Inhalation: Remove person to fresh air. If signs/symptoms develop, get medical
attention.
If Swallowed: Do not induce vomiting unless instructed to do so by medical

personnel. Give victim two glasses of water. Never give anything
by mouth to an unconscious person. Get medical attention.
- FLAMMABLE PROPERTIES
Autoignition temperature Not Applicable
Flash Point Not Applicable
Flammable Limits - LEL Not Applicable
Flammable Limits - UEL Not Applicable
- EXTINGUISHING MEDIA
Material will not burn. Use fire extinguishers with class B extinguishing agents (e.g.,
dry chemical, carbon dioxide).
- PROTECTION OF FIRE FIGHTERS
Special Fire Fighting Procedures: Wear full protective equipment (Bunker Gear) and a
self-contained breathing apparatus
Unusual Fire and Explosion IHazards: Not applicable.
Note: See STABILITY AND REACTIVITY (SECTION 10) for hazardous combustion and
thermal decomposition information.
- Personal precautions
Evacuate unprotected and untrained personnel from hazard area. The spill should be
cleaned up by qualified personnel. Ventilate the area with fresh air. For large spill,
or spills in confined spaces, provide mechanical ventilation to disperse or exhaust
vapors, in accordance with good industrial hygiene practice. Warning! A motor could
be an ignition source and could cause flammable gases or vapors in the spill area to
burn or explode. Remember, adding an absorbent material does not remove a toxic,
corrosivity or flammability hazard.
- Environmental procedures
For larger spills, cover drains and build dikes to prevent entry into sewer systems or
bodies of water. Collect the resulting residue containing solution. Place in a metal

container approved for transportation by appropriate authorities. Dispose of collected
material as soon as possible.

- Clean-up methods



Refer to other sections of this MSDS for information regarding physical and health
hazards, respiratory protection, ventilation, and personal protective equipment. Call
3M-HELPS line (1-800-364-3577) for more information on handling and managing the
spill. Contain spill. Working from around the edges of the spill inward, cover with
bentonite, vermiculite, or commercially available inorganic absorbent material. Mix in
sufficient absorbent until it appears dry. Collect as much of the spilled material as
possible. Clean up residue with an appropriate solvent selected by a qualified and
authorized person.  Ventilate the area with fresh air. Read and follow safety
precautions on the solvent label and MSDS. In the event of a release of this material,
the user should determine if the release qualifies as reportable according to local,
state, and federal regulations.

HANDLING

Avoid eye contact. Do not eat, drink or smoke when using this product. Wash
exposed areas thoroughly with soap and water. Avoid breathing of vapors, mists or
spray. Avoid skin contact. Use general dilution ventilation and/or local exhaust
ventilation to control airborne exposures to below Occupational Exposure Limits. If
ventilation is not adequate, use respiratory protection equipment.

STORAGE

Store in a cool place.

ENGINEERING CONTROLS

Use with appropriate local exhaust ventilation. Use general dilution ventilation
and/or local exhaust ventilation to control airborne exposures to below Occupational
Exposure Limits and/or control mist, vapor, or spray. If ventilation is not adequate,
use respiratory protection equipment.

Eye/Face Protection

Avoid eye contact. The following eye protection(s) are recommended: Safety Glasses
with side shields

Skin Protection

Avoid skin contact. Select and use gloves and/or protective clothing to prevent skin
contact based on the results of an exposure assessment. Consult with your glove
and/or protective clothing manufacturer for selection of appropriate compatible
materials. Gloves made from the following material(s) are recommended: Nitrile
Rubber Selection and use of gloves is recommended to prevent skin contact.

Respiratory Protection

Under normal use conditions, airborne exposures are not expected to be significant
enough to require respiratory protection. Avoid breathing of vapors, mists or spray.

Prevention of Swallowing

Do not eat, drink or smoke when using this product. Wash exposed areas thoroughly

with soap and water. Not applicable.

PHYSICAL AND CHEMICAL PROPERTIES

General Physical Form: Liquid



Autoignition temperature Not Applicable

Flash Point Not Applicable

Flammable Limits - LEL Not Applicable
Flammable Limits - UEL Not Applicable
Boiling point No Data Available

Density No Data Available

Vapor Density No Data Available

Vapor Pressure No Data Available

Specific Gravity >= 1

pH No Data Available

Melting point No Data Available

Solubility In Water Not Applicable

Evaporation rate No Data Available

Hazardous Air Pollutants 0.005 - 0.01 % weight
Volatile Organic Compounds 0

Kow - Oct/Water partition coef No Data Available
Percent volatile 0

VOC Less 20 & Exempt Solvents 0

Viscosity No Data Available

SECTION 10: STABILITY AND REACTIVITY
Stability: Stable.

TOXICOLOGICAL INFORMATION

Please contact the address listed on the first page of the MSDS for Toxicological

Information on this material and/or its components.
- ECOLOGICAL INFORMATION
CHEMICAL FATE INFORMATION
DISPOSAL CONSIDERATIONS

Waste Disposal Method: Dispose of waste product in a permitted hazardous waste

facility.
EPA THazardous Waste Number (RCRA): D009 (Mercury)

Since regulations vary, consult applicable regulations or authorities before disposal.



- Fire Hazard - No Pressure Hazard - No Reactivity Hazard - No Immediate
Hazard - Yes  Delayed Hazard - Yes
- SECTION 16: OTHER INFORMATION
NFPA Hazard Classification
Health: 2 Flammability: 0 Reactivity: 0  Special Hazards: None
National Fire Protection Association (NFPA) hazard ratings are designed for use by
emergency response personnel to address the hazards that are presented by
short-term, acute exposure to a material under conditions of fire, spill, or similar
emergencies. Hazard ratings are primarily based on the inherent physical and toxic
properties of the material but also include the toxic properties of combustion or
decomposition products that are known to be generated in significant quantities.

Reason for Reissue: Updated waste disposal section.
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(3) tHF’% A prototyped] A 2 H7}

- A& prototype

1. PCR template for making DNA probe (Reagent (1, 10 pl)

2. Botinylated forward primer for making DNA probe (Reagent 2, 10 ul)
3. Reverse primer for making DNA probe (Reagent {3, 10 pul)
recombinantSEH (rSEH) standard (Reagent 4, 1 pg/ml, 1.2 ml)
Streptavidin conjugated anti-SEH Ab (Reagent [, 50 pg, 1ml)
Real-time Primer 1 (Reagent [, 1 ml, 1 vial)

Real-time Primer 2 (Reagent [, 1 ml, 1 vial)

BamHI (Reagent [§, 100 Unit, 5 pl)

10X BamHI buffer (Reagent [9, 1 ml)

10. Tween 20 (Reagent 25 ul)

11. Skim milk (Reagent 5 g)

12. Immunoassay plate (12 strips, 8 well per strip)

o »® N o e

- Ad #7

@O stomakerE o]&3F M= Fv] 2 AFH SEHE =4l standard FH]

@ A5 2 standarde] EF 2 4°C overnight ]




reporter DNA 3]

=1}
=

A

3}

blocking buffer,

=1}
=

RE

=1}
=

O real-time PCR A A]




3) Kit2] prototype-2 €3 protocole] AHY
P typ p

LIST OF COMPONENTS

1. PCR template for making DNA probe (Reagent [1], 10 pI)

2. Botinylated forward primer for making DNA probe (Reagent [2], 10 ul)
3. Reverse primer for making DNA probe (Reagent B, 10 ul)

4. recombinantSEH (rSEH) standard (Reagent @, 1 pg/ml, 1.2 ml)

5. Streptavidin conjugated anti-SEH Ab (Reagent [§, 50 g, 1ml)

6. Real-time Primer 1 (Reagent 6, 1 mlL 1 vial)

7. Real-time Primer 2 (Reagent [7, 1 ml, 1 vial)

8. BamHI (Reagent [§, 100 Unit, 5 pl)

9. 10X BamHI buffer (Reagent o 1 ml)

All reagents above should be stored at -20°C. Reagent 4 and [§ are recommended to be

aliquot after first using.
10. Tween 20 (Reagent [10], 25 pl)
11. Skim milk (Reagent [11], 5 g)

12. Immunoassay plate (12 strips, 8 well per strip)

MATERIALS REQUIRED BUT NOT SUPPLIED

. Tris—HCI (pH8.3) 10 mM

. KCl 50 mM

. MgCl2 1.5 mM

. ANTP Mixture 0.25 mM each
. Taq polymerase 2 U

.DW up to 20 ul

. PBS
2X SYBR master mix

. Stomaker
. Hairdryer
. Incubator
. Refrigerator

. Centrifuge

. Real—time PCR device and analysis software




. Micropipettor (s) and disposalble pipette tips

. Multi—channel pipette capable of dispensing 50—100ul

. Solution reservoir (recommended)

. Microtiter plate washer (recommended)

. Orbital plate shaker capable of 300—500rpm (recommended)

Microtiter plate reader capable of absorbance measurement between 450
nm—650nm.

. Well—closed containers (15ml tuves or more in capacity)

A. Biotinylated DNA marker 3+57]

1. Reagent 1, 2, 35 o] &3l b5 22 A OE mixtures TH]|

Reagent 2 1 ul

Reagent 3 1 ul

Reagent 1 1 uwl

Tris—HCI (pH8.3) 10 mM

KCl 50 mM

MgCl2 1.5 mM

dNTP Mixture 0.25 mM each
Taq polymerase 2 U

DW up to 20 ul

2. Aol A THEo 7 mixtureES 7FA] L the Z7A S} PCR 3

1) initial denaturation : 95°C, 10 min
2) amplificatioin : 30cycles
denaturation : 95°C, 30sec
annealing : 52°C, 30sec
extension : 72°C, 40sec
3) final extension : 72°C, 7min
3. PCR product & 3 ul & 0.5% agarose gel®l loadings}o] 17|17} ©F 340 bpA S &2l &
PBSE ©|&3lo] H%E 0.5 ngiul = 3|4

B. Performing Immuno-Assay

LOAE Ful Al Ao A9 25 g oA AR AP 25 mE SAse] 225 mio]
PBS9} 4] & stomaker 5 o] €3te] EE F o] Fo|A I mlE 1200 rpm, 10
BZF centrifugedte] A5 8S 1.5 ml tubedl] %71 EIL 4°Ce] By},

2. MZ well Y] (Preparing the Sample Wells): X3S 2 ¢ Ha3sk £7F9] well

A

& wolyyth o w2t BEekeh 2709l welle] Wedhw @ 5 AWT control
A °l

=4
standard curve ZHd S 93 well 671E T FH|8] FAAL. =




of 71¥54tt.

3. Standard well ¥3}7]: A& ¥ rSEH (Reagent @)= 100 ul 33kl PBS 900 ulol 3]
AU o] A4S 7o R 1085 dAH o2 PBSe g4 g AS 47 o wHEY
t}. o]g A WHEo]R standard rSEHE 3 570 wellel Z2+Z} 200 w1 5 Ut} 6
HA wellol = PBSZ 200 pl &5 gyt

4. B-191A4 0] E A5 HS 2709 welloll 200 WX 5 Ul +77F £ F plate
% 4Col A 847 2L ovemight MFE F ARE Dolulm slojEaololE ol

3t plates EH UYL

5. Blocking buffer (5% skim milk, Reagent in PBS)E 200 ul/well &3k & A9
A 247 AAF T

6. Blocking bufferE © o3l wash buffer (0.05% Tween20 Reagent in PBS)E 300 u
Iwell #5238+ 5371 vigorously shakingdle] A& gt}

7. Streptavidin conjugated Ab (Reagent [3)= PBSell 100¥] 3]2433le] 100 uliwell 5 %
37°C, 1 AZF A}

8. B-67} 2 WHo R 43] AFHIUT

9. Aoﬂ H =H] ¥ Biotinylated DNA marker (0.5ng/ul in PBS)E 50 ul/well 5 & A=

_>.:
UJ
HE H
o,
o
i
o

10. B-67} 22 WO 2 43 AT
11. PBSE 200 ulwell 53l Ao A 5% x|}
12. 99 RS "ojuglal A PBSE 200 ulwell 53k 1417 Ao A Th

13. BamHI A 2]: o}gjo} £ 24 9] enzyme mixtureE 50 pl/well &= $ 37°CoA] 2
AIZE df g ok

Enzyme ZHO| o) 8 welle] MEHE 3T AL, BamHI (Reagent [8) 0.5 pl + 10X BamHI buffer
(Reagent [9) 50 pl + DW 450 ulo| _75_/}; Z enzyme mixture X|Z

14 35S welld 6 ul¥ WA the 7o emplate A&k

C. real-time PCR

1. B-149] A4 =H]% tempates ©]-83}o] U ZUE real-time PCRS 913t mixtureS
Ealiati=g
Template 6 ul

Real—time Primer 1 (Reagent 6) 1w
Real—time Primer 2 (Reagent 7) 1w
2X SYBR master mix 10 ul

DW 2 ul




. O 278 real-timeS AAI YT 95°C, 10min — 40 cycles of 95°C, 15sec and
62°C, 1min

. ThresholdE 0.5% 2A37|5 HASIY standard rSEH well2] Ao wle} AZEY
o] Mg HUA3}= threshold’} U2 4 AF5Y T

. 5719] rSEH standard wello]l A Aozl Ct #ke] 25 ©]st7} oA, PBSYHS W2
negative control wellol| 4] @oZ Ctgko] 30 o]/do] ofyw A Addyr}

. 5702] rSEH standard welloll 4] o] Ct #hS o] &3lo] FAMS Al 3, 27
o] sample wellolA ol 3t Ct & 4t A AMEelA ] SEH §&& A&
Ut o] TS Ctgk ZFolzk 1 o] yEhubd AR E AU olw, Hx 3
A FQ 108 S ebste] HE ALkl Wyt

==

Figure 41 . &4 8 A AF




A 3 A 2220 299 S. aureus A=A QI Frred
=)

7))

-’

1. S. aureus L PG <l
7h 25, RAGANAL S aureus LATE FH<Q
(1) S. aureus Al @A
(7h BFAR
O HFMIEAFT HFAFEL Baird-Parkerd| 2| & 3] HAEAAH A&t
HZF A o] Baird-Parkerv] Aol &3] F5EHES HF® Spreader® 100ul
T3 TS 1087 Aol Bx] & 35~37Col A 4847k wjckdt ok
A7 1.0~15m =7]¢lblack, shiny, convexdt gF o) ok 2~5pp9]
opaque regiono] #FE = A& A5t
o HEFE plate™d 20 ~ 2007071 HAst A== HE 570 o]Atdl th 3]
JgFdT T 2 catalase FAHUS AL coagulase AALE AAISHAY
Coagulase test® FAlo] 3& 4 A= Baird-parker RPFE Al&-3}$iTh.
FALE & FAHE g5l s AuFE Foted ALt

N,

, 2=2]H]Y%2 Baird-Parker Agar9] dF< BP- RPF(blomerleux, Oxoid.
UK)ellAl 37T 16~48hr vjef & 32 wla F4HFo] He¥ol ve IS

Figure 42. S. aureus morphology in Baird Parker-RPF

o FIAFL S W Y TL Blood agardl HF & 35~37°C 24hr vl



Figure 43. S. aureus morphology in Blood Agar

o0 B-hemolysis FAH 72 NAd| HF F, Coagulase A|F U4, Catalase A

2
o

¥ oA stel 3 PCR & VITEKS 2 EA35IYT)

=2 S aureus F EUHF

=59 24 % % VhEHAR 25 (REASG YEA) - el Al
52 AMFHA S. aureusE A 24 B HAHAEAE A =54, A
T REeE dAsld EEFdAE EF AFY EA (REA) o =5 2
Wz 3 14 AFE AR BEAMEEA) 2 vro] 4881, 7HEE e U
dAE W 2 A A& AR 32FHE AFHSAT

Denmark®] 7% EF4A EEFH mWE E colid £IXE XA
Shuyu(16)9] Z¥}to] w2 ==} Q1 stunning(H 7|5 7)), scalding(d® ]

H o

2]), splitting(®}3]), cooling(*d2}), cutting(=x, 4y 2 HFd) #HHo=z A
FHol mel HEsol A& 16%, 11%, 8%, 1% olst=

3 B A" gAdAe AEHA Fud. AFEA 23 E=F 50, 40, 20,
1.0 Log CFU/g?l Aoz e

=2 S aureus FEEL SEANA 148 F 37 Q214%)0] AZHA
o™ o|F 24 log CFU/ge] 13, 1.0 log CFU/g °|s}7) 23 o] AZEHIIL
H, JEA 2 7hEdAE 2 134 dAE 13l 1.0 log CFU/g °lst3i
o HE A £ AZoldevt A weEt S aureuse ALHOR A
gt oA 7l B #wujFeR vhe fEHAAdAME AR B



Table 14. Prevalence and quantity of S. aureus in slaughterhouses

(leﬂset_ggﬂltit?ﬁg) Post cooling Processed pork
No. of total samples 14 10 8
No. of positive samples 3(21.4) 1(10.0) 1(12.5)
<10 Log CFU/g 2(14.2) 1(10.0) 1(12.5)
24 Log CFU/g 1(7.1) 0 0

() =AZNA L S. aureus 294 EUEHH
hH =A GA QA

O

SFFo 100,000 o]Ae] TATHEES ztE U2 =AF 432 20109 11
4 7k, 20110d 39 Fol 234 WEste] AES AFHSIAT A A
< ZA AR Ul 5

evisceration), WA & T (After evisceration), HY & (After Chilling)o]
o, 2t WA =AE 354 £75n AEAE(Cold Storage) 35 7
At

AFE WZL ice boxol

32
m
i
[
Epp

S (After defeathering or before

Hol Agdz Fwket g 2T 3 buffered
pepton water 400mL-& Y3 200rpm Shaker(HS 501D, Janeke&Kunker,
Germany)oll 20% &<t EE©] homogenationA|7]l g 100uLE 35}
Baird Parker vl X]ol] T=ta}e] ulj oka} ST,

CAZ EAGAE JHEE ARY S aureus HAA BHE v I P
o 2E ZAETE GACA 2 AelE EAFA gdedH, W H4EF 2
AEEAY F), W 45 33 5 3 g4 (JASAHSA), AF
A 9= 1~15 log CFU ol ZolE Eot. WEHEEE A, F& 3 log
CFU & Eovt W g HAFdAl= 115 log & 2o ©2 #Ia
HAo

2k 5(2004)] E=AFANA wAE Fo] =FE S. aureus ol I H

2 §l%l e} Acrobic bacteria countol A= 6~7 log 3te EHth WA o

A= 5 log 32 EATh S aureus o Fgol= olHty EH HLE £
H Aok shAE AR =AFY B¢, 35 log F2 Eela ol vl =

F9] S. aureus?7} HAEZE T}

S. aureus 733 9 /\]-:rﬂ 7t 5 A}

ot o

|



Table 15. S. aureus of log value (+Relative uncertainty)

Before After After main
evisceration evisceration chilling Cold storage
1 3.30+0.19 2.90+0.30 1.00+£0.26 1.58+0.22
2 2.60+£0.19 3.65+0.30 1.8610.26 1.70+£0.22
3 2.92+0.19 2.23+0.30 1.48+0.26 2.88+0.22
4 3.34+0.19 3.33+0.30 1.51£0.26 1.34+0.22
5 4.41+0.19 4.48+0.30 2.8610.26 2.56+0.22
6 3.37+0.19 3.25+0.30 2.99+40.26 1.37+0.22
7 3.49+0.19 2.31+0.30 1.30+0.26 1.15+0.22
8 3.03+£0.19 1.89+0.30 1.56+0.26 1.83+0.22
Average 3.31+£0.19 3.00+0.30 1.82+0.26 1.80+0.22
S. aureus
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Figure 44. The occurrence of S. aureus during the slaughtering process of

chicken by large scale slaughterhouse in 2010 fall.
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Figure 45. The occurrence of S. aureus during the slaughtering process of

chicken by large scale slaughterhouse in 2011 spring.
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Figure 46. The occurrence of S. aureus between fall and spring during the

slaughtering process of chicken.
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Table 16. Qualitative analysis of S. aureus in Markets.

Vegetables Beef Pork Raw Chicken | Total

Sample Number 216 30 30 60 336
Detection number 21 9 13 42 85
Detection rates(%) 9.7 30 43 70 25.3

(5) Au|gA A
O AH] A o A]
9] AuA 7R

Al (Chicken carcass)$} B

2 (i)

S. aureus F FA
o4

S. aureus

A Zuke. HlEG
& 7}& A (Breast fillet) &, Tnf, Z, ofall, & T2 A
Z(HB)E Yol 42 S, aureus AFAHE O}ﬂ‘:}

£4g 9ste] 20113 392U~3Y 10974A] 102
st 22| A BAE L9ES Aot HE

o MEANHYHLE FHF4 S buffered peptone water2 A2l & Trho] 712 A4

2 10cm 2 100cm*S EZ2] @7 (Whirl pack, Nasco, #|Z)o ¥z, Al
Ogscd AFSSE 2 Jx dBadoz EAY Hade €9
o A A2 A,
Atk £ AFH AGENTH F(H)S Yo 100mL buffered peptone watero)
£ Al™ste] 2o
whste] HFAES AAEHAT

£ A=21

o HEH

_4

J

EfEcIen od mWE

FA= 57%¢

A4 0% H,

A 02%gom, £o 79

t}.(Table Z=z
- ol HEAE wAw £o] Trh FHdREG Fof] Hete Wol I
Aoz AR, o] AUz AR o™ A%

)

o golele &
o fAgel WA 5 Qe 7

HER 5)E tEx (21 ¢ o 2Fde) @

Fokth Z47ke] MBS ice boxol Hob AP &

oA S. aureus 2 F-L wﬂ]“ 272,000 CFU/Checken carcass, &A=

DA A Furdze Ho|EL HF41% o=
EEEA HolE2 Hi 3.0%2 BAE 74%0l
AFEL 143%=2 T} Fud Hos 29

1
‘E%O
A

A &2

©2 HEST,

o 9lo] YT ol AHel T HolEL A 9std AT The ol
%_

AE S. aureusE AT %Eiﬂﬂﬁ

0.6%, 0.1%, O.

- Al H2
A 0.1%, &2
o2 B

F, w0, oA, £z A7

6% 2 4.8% ¥AsY ).
Fart AL o= MFA 4.1%A4 AAFE 0.6%, =0l 3.0%9)

Q) THTable &)

o YrEe FPME

A97h BrH@ T LA

2 A=

7H8E& =50 2 4d¥ F shie 22 =rkE AMEES

Mg Erhel 47§ EIE 2ol TU A18E

o“l“oﬂ‘— 143%¢ A 48%2 wWol HoiPS g Uk Al
F9] S. aureus7t AT AlFHe FQAHS & 4 e data ¥

2005). &M Tutrt 7Rtk glo) ol &



- SF AHE & AFHE g ALz dold

gelstt.

- PHEAHOoRE 06%2 B FXPoL) =L
U AEEsE, 87 7 s, xE g,
ddez Mol LoldtA HW AF=E
AT

Table 17. Amounts of dilution and rising fluids

AL 7VAStL S. aureusE S
XL 57%2 =& FX7F vE
$A2RE B 5o U
o] EA7LA @A ThFAdol

used for enumeration of S.

aureus on hands, utensils and ready to eat food.

Location Vol. of Buffered peptone water | Lowest countable no. (CFU)
for rinsing or dilution of S. aureus organisms
Chicken carcass 200ml 200
Breast Fillet 200ml 200
Knife Swabs immersed in 10ml 10
Cutting board Swabs immersed in 10ml 10
Vegetable 10g diluted in 100ml 100
Hands 100ml 100

Table 18. Staphylococcus(CFU) in Chicken Carcass (Before wash)

No. of Staphylococcus organisms on :

Percentage of Staphylococcus organisms

transferred from :

Staphylococcus(C
FU) . Cutting board . . .
in Chicken Knife Before wash Hands Chiken Chiken Chiken
Carcass Before w'ash (CFU/eutting Before wash carca'ss carcass carcass
(CFU/knife) (CFU/hands) to knife to board to hand
board)
6,000 30 10 500 0.5 02 83
10,400 20 30 200 02 0.3 1.9
272,000 230 410 2,400 01 02 0.9
34,400 400 500 4,100 12 1.5 11.9
3,500 200 260 2,100 5.7 74 60.0
3,500 145 180 2,100 4.1 51 60.0
6,400 160 240 300 25 3.8 4.7
3,700 105 195 1,750 28 53 47.3
6,200 30 80 5,400 0.5 1.3 87.1
4,000 0 10 0 0.0 0.3 0.0
ND ND ND ND ND ND ND
Mean 1.8 25 28.2
SD 2.0 2.7 32.1
Median 0.8 14 101




Table 19. Staphylococcus(CFU) in Chicken Carcass (After wash)

. Percentage of Staphylococcus
No. of Staphylococcus organisms on : .
organisms transferred from :

Chike
Staphylococcus(CFU) i Cutting board v - oo n Chiken  Chiken il
in Chicken Carcass fe After wash G anes carcas carcass — carcass ren
After wash . (CFU/vegeta  After wash carcass
. (CFU/cutting S to to
(CFU/knife) ble) (CFU/hands) to hand
board) to board vegetable
knife
6,000 20 0 33 0 0.3 0.0 0.6 0.0
10,400 10 10 0 0 01 01 0.0 0.0
272,000 0 210 0 0 0.0 01 0.0 0.0
34,400 20 140 6 0 01 0.4 0.0 0.0
3,500 20 5 0 0 0.6 01 0.0 0.0
3,500 0 5 8 100 0.0 01 0.2 2.9
6,400 5 10 0 0 01 02 0.0 0.0
3,700 0 0 0 0 0.0 0.0 0.0 0.0
6,200 0 0 354 0 0.0 0.0 5.7 0.0
4,000 0 0 0 0 0.0 0.0 0.0 0.0
ND ND ND ND ND ND ND ND ND
Mean 0.6 01 0.6 4.8
SD 1.5 01 1.7 15.0
Median 01 01 0.0 0.0
- o - - -
o HZ S o] MYz HUA aH|AY] ME7F Eold Hrbgakd I
24 Heolx ATt H7MEA 100g B 5600CFUC A EHE7HA o H,
TR Aole Hi 14% oln BAE 33%A HAE 0%7tA R,
okl Aol i 34%01H, A= 75%4 FAl= 0% Ak £ £
2 ¥ E ¥ 91%E 2AE 375% A= 0%
o}

- EheNe HEABDE 374 egHol Qo] AolEelAE He F4E <
3 2dEE A9 BYth FEHom e T g
0.02%, =rlz2= 04%, AAE= 01%, £odle UE ARY =& 07%= E
s
A .

o HrtEAdE HEAEY AA A= glo] F EAIE glo] Holu giF
7F e EdlAe 1300 CFUS o] 24dFo] giden, Az ZFo= 300
CFUZ} glo] & oAy} th2 xoz o7l EAIZF 8 4 e &A7F 9

0 B3] o|RL TE ZHOE B £ A

=
gk A7 Bo g AR AgHnh



Table 20. Staphylococcus(CFU) in Breast Fillet (Before wash)

. Percentage of Staphylococcus organisms
No. of Staphylococcus organisms on :
transferred from :

Staphylococcus T o
utting boar:
(CFU) Knife g Hands Chiken Chiken Chiken
. . Before wash
in Breast Fillet Before wash . Before wash carcass carcass carcass
, (CFU/cutting )
(CFU/knife) (CFU/hands) to knife to board to hand
board)
5,600 120 220 1,300 21 3.9 23,2
ND ND ND ND ND ND ND
800 10 0 300 1.3 0.0 37.5
2,400 30 100 200 1.3 4.2 83
5,000 0 120 100 0.0 24 20
200 0 15 0 0.0 7.5 0.0
300 5 5 0 1.7 1.7 0.0
300 10 10 0 3.3 3.3 0.0
ND ND 40 ND ND ND ND
5,600 70 230 100 1.3 4.1 18
Mean 14 3.4 9.1
SD 11 22 13.9
Median 1.3 3.6 1.9

Table 21. Staphylococcus(CFU) in Breast Fillet (After wash)

. Percentage of Staphylococcus organisms
No. of Staphylococcus organisms on :

Staphylococcus transferred from :
(CFU) . Cutting board . . . .
. Knife Vegetable Hands Chiken Chiken Chiken Chiken
in Breast After wash
. After wash . (CFU/veget  After wash carcass carcass carcass carcass
Fillet . (CFU/cutting .
(CFU/knife) o) able) (CFU/hands) to knife to board to vegetable to hand
oar
5,600 10 30 21 300 0.2 0.5 0.4 54
ND ND ND 15 ND ND ND ND ND
800 0 0 0 0 0.0 0.0 0.0 0.0
2,400 0 20 9 0 0.0 0.8 0.4 0.0
5,000 0 20 0 0 0.0 04 0.0 0.0
200 0 0 0 0 0.0 0.0 0.0 0.0
300 0 0 0 0 0.0 0.0 0.0 0.0
300 0 5 0 0 0.0 1.7 0.0 0.0
ND 0 0 0 0 0.0 0.0 0.0 0.0
5,600 0 0 0 0 0.0 0.0 0.0 0.0
Mean 0.0 04 01 0.7
SD 0.1 0.6 02 1.9
Median 0.0 0.2 0.0 0.0




2. S. aureus ¥ enterotoxin H A

7} S. aureus enterotoxin gene HE Ay

- 10% Chelex-1000] @Ee £ S. aureus T 80T Heating Blockol] 6%
¢t incubation A]# bacterial genomic DNAES FZ35to] thegd #e z 7
A PCRE 353t
10uLe] 2X PCR Master Mix solution (Taq DNA Polymerase 2.5U, dATP,
dGTP, dCTP, dTTT 2.5mM, 2.5mM MgCl,), primers concentration : 10nM
(235-F1200, 235-R1698 primers), 20nM (COA-F2591, COA-R2794, SEA-F1170,
SEA-R1349, SEC-F97, SEC-R467, SED-F578, SED-R916, SEJ-F349, SEJ-R654,
SEL-F158, SEL-R397), 30nM (NUC-F166, NUC-R565, SEG-F322, SEG-R753
primers), 40nM (SEH-F260, SEH-R722, SEI-F71, SEI-R637 primers, Table %t

Z)2 ALesteen, HFuheF-E 20uL2 51t (Cremonesia, 2005)

Table 22. Multiplex primers information of S. aureus enterotoxins

Primer name Oligonucleotide sequence(5'-3") Targeet Tm(T) PC?eHigx.l(ecggmg 1:1:;:;1(1;:)11
23S-F1200 AGC TGT GGA TTG TCC TTT GG 23S rRNA 60.1 56 499
23S-R1698 TCG CTC GCT CAC CTT AGA AT 23S rRNA 60.2 56

NUC-F166 AGT TCA GCA AAT GCA TCA CA nuc 60.5 56 400
NUC-R565 TAG CCA AGC CTT GAC GAA CT nuc 60.0 56

COA-F2591 CCG CTT CAA CTT CAG CCT AC coa 60.0 56 204
COA-R2794 TTA GGT GCT ACA GGG GCA AT coa 59.5 56

SEA-F1170 TAA GGA GGT GGT GCC TAT GG sea 59.9 56 180
SEA-R1349 CAT CGA AAC CAG CCA AAG TT sea 60.1 56

SEC-F97 ACC AGA CCC TAT GCC AGA TG sec 59.9 56 371
SEC-R467 TCC CAT TAT CAA AGT GGT TTC C sec 60.0 56

SED-F578 TCA ATT CAA AAG AAA TGG CTC A sed 59.7 56 339
SED-R916 TTT TTC CGC GCT GTA TTT TT sed 59.7 56

SEG-F322 CCA CCT GTT GAA GGA AGA GG seg 59.6 56 432
SEG-R753 TGC AGA ACC ATC AAA CTC GT seg 59.2 56

SEH-F260 TCA CAT CAT ATG CGA AAG CAG seh 59.8 56 463
SEH-R722 TCG GAC AAT ATT TTT CTG ATC seh 58.2 56

TTT

SEI-F71 CTC AAG GTG ATA TTG GTG TAG G sel 58.5 56 529
SEI-R637 CAG GCA GTC CAT CTC CTG TA sel 58.8 56

SEJ-F349 GGT TTT CAA TGT TCT GGT GGT sej 58.8 56 306
SEJ-R654 AAC CAA CGG TTC TTT TGA GG sej 59.0 56

SEL-F158 CAC CAG AAT CAC ACC GCT TA sel 59.7 56 240
SEL-R397 CTG TTT GAT GCT TGC CAT TG sel 60.2 56




- BE PCR WhgL& Thermal cycler GeneAmp PCR system 9700(Applied
Biosystems, CA, USA)S. 2 Y3l H o™, 94ColA denaturationg 5%, 30
cycles® 94T A 18, 56 CollA 18, 68CollA 1& 3} final extensiong 7%
Lt 72T A s AT

- Amplified product= 0.002% RedSafe nucleic acid staining H7}FE 3%
agarose gelo] 150V 1A]7F 20825t A7|9 &A1 & sttt

Table 23. Multiplex PCR results for S. aureus enterotoxins

S. aureus enterotoxins Numbers et al.

sea 14
sea, sec 2
sea, sed, sel 1
sea, seg 3
sea, seg, sel 4
sea, seg, sel 1
sea, seh 16
seal 1
sec 1
sec, sed 11
sec, sed, seg 8
sec, sed, seh 1
sec, sed, sel 2
sed 7
sed, seg 9
sed, seg, sei 3
sed, seg, sej 3
sed, sel 4
seg 38
segh 11
segh, sei 9
segi 2

seh 34
seh, sej 1
sel 17

sej 33

sej, sel 2
sel 23
Total 261




Figure 47. S. aureus reference strain
Lane (1 : Size marker, 2 : MNHOCHO(sea), 3 : RN4220(no toxin gene), 4 : N315(sea,
sec, seg, sel), 5 : FRI472(sea, sed, seg, sej), 6 : FRIS69(seh), 7 : FRI913(sea, sec, sel) )

. S. aureus enterotoxin gene multiplex PCR Z3}

Figure 48. S. aureus from foods PCR results

sample #224-1, 2 : #224-2, 3 : #224-3, 4 : #227-1, 5 : #2272, 6 : #2273, 7 :
#229-2, 12 : #229-3, 13 : #231-2, 14 :

#232-3, 18 : #233-1, 19 : #233-2, 20 : #233-3, 21 :

Lane(1 :
#228-1, 8 @ #228-2, 9 : #228-3, 10 : #229-1, 11 :

#231-3, 15 . #232-1, 16 : #232-2, 17 :
#234-1, 22 @ #234-2, 23 : #234-3, 24 : #3131-1, M : size marker)

@ 500b
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Figure 49. S. aureus from foods PCR results
Lane(l : sample #1140-1, 2 : #421-1, 3 : #.421-2, 4 : #4221, 5 : #4222, 6 : #4223,
7 . #4430-2, 8 : #1436-1, 9 : #1436-2, 10 : #4441, 11 : #3442, 12 : #213-1, 13 :#231-2,
14 : #214-1, 15 : #214-2, 16 : #214-3, 17 . #215-1, 18 : #215-2, 19 . #215-3, 20 : #216-1,
21 @ #216-2, 22 : #216-3, 23 : #219-1, 24 : #219-2, M : size marker)

TR o S TS 13 14 1516 17 18 19 20 21 22

@ 500b

Figure 50. S. aureus from foods PCR results
Lane(l : sample #219-3, 2 : #221-1, 3 : #222-1, 4 : #2222, 5 : #222-3, 6 : #223-1, 7 :
#2232, 8 : #223-3, 9 : #56, 10 : #60-1, 11 : #60-2, 12 : #69-1, 13 : #69-2, 14 : #71, 15 :
#72-1, 16 : #72-2, 17 : #73-1, 18 : #73-2, 19 : #73-3, 20 : #75-1, 21 : #75-2, 22 : #75-3,
23 #77-1, 24 : #77-2, M : size marker)

LR 0 11 137 1 AT ESI6=" 17 18177 1Y

@ 500Db

Figure 51. S. aureus from foods PCR results
Lane(l : sample #77-3, 2 : #79, 3 : #80, 4 : #.}4&30-1, 5 : #.4E17-1, 6 : #.45293, 7 :
#1529-2, 8 : #.4E29-1, 9 @ #.4E28-2, 10 : #.4528-1, 11 : #5273, 12 : #4527-2,



13 : #.}E27-1, 14 : #1}E26-3, 15 : #1}526-2, 16 : #1.}E26-1, 17 : #1525, 18 : #L}&=
24-2, 19 : #1.4E523-1, 20 : #.4523-2, 21 : #.45E24-1, M : size marker)

1 28 38435 6 7 8 91011 12 13 14 15 16 17 M 18 19 20 21 22 23 24 25

i i i = | 500D
TR W T

Figure 52. S. aureus from foods PCR results
Lane(l : sample #243-1, 2 : #243-2, 3 : #243-3, 4 : #251, 5 : #252, 6 : #253-1, 7 :
#253-2, 8 @ #332-2, 9 : #253-3, 10 : #312-s, 11 : #313-s, 12 : #311-0, 13 : #312-0, 14 :
#321-14, 15 : #321-2, 16 : #332, 17 : #323, 18 : #123-1, 19 : #123-2, 20 : #123-3, 21 :
#131-1, 22 : #131-2, 23 : #131-3, 24 : #132-1, 25 : #132-2, 26 : #132-3, 27 : #133-1, 28 :
#133-2, M : size marker)

6 7 8 9 10 11 12 M 13 14 1516 17 i8 19

@ 500b

Figure 53. S. aureus from foods PCR results
Lane(1 : sample #133-3, 2 : #141, 3 : #142, 4 : #143-1, 5 : #143-2, 6 : #143-3, 7 : #151-1, 8 :
#151-2, 9 : #151-3, 10 : #152-1, 11 : #152-2, 12 : #153-1, 13 : #153-2, 14 : #211s, 15 : #212s, 16 :
#213s, 17 #2110, 18 : #2120-1, 19 : #2120-2, 20 : #2130-1, 21 : #2130-2, 22 : #221-1, 23 : #221-2,
24 : #221-3, 25 : #222-1, M : size marker)

5 6 7 8 9 101112 13 M 14 15 16 17 18 19 20 21 23

500D

HEEEE T AR e -

Figure 54. S. aureus from foods PCR results
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Lane(1l : sample #332-1, 2 : #332-3, 3 : #333, 4 : #341, 5 : #342, 6 : #351, 7 : #353, 8 :
#111s-1, 9 : #111s-2, 10 : #111s-3, 11 : #112s, 12 : #113s, 13 : #1110-1, 14 : #1110-2, 15
: #1110-3, 16 : #1120, 17 #1130-1, 18 : #1130-2, 19 : #1130-3, 20 : #121-1, 21 : #121-2,
22 ¢ #1221, 23 @ #122-2, 24 : #1223, 25 : #, M : size marker)

M1 2 3 45 6 7 8 9 101112 M 13 14 15 16 17 18 19 20 21 22

-

i — — —— — -

Figure 55. S. aureus from chickens PCR results
Lane(1 : sample #c521-1, 2 : #c521-2, 3 : #c522-1, 4 : #c522-2, 5 : #cB531-1, 6 @ #c532-1, 7
: #c532-2, 8 : #cb32-3, 9 : #cB33-1, 10 : #cb33-2, 11 : #c611-1, 12 : #c612-1, 13 . #c613-1,
14 : #c613-2, 15 : #c621-1, 16 : #c621-2, 17 #c621-3, lane 18 : #c622-1, 19 : #c622-2, 20 :
#c622-3, 21 : #c623-1, 22 1 #c623-2, 23 : #c623-3, 24 : #631-1, M : size marker)

Figure 56. S. aureus from chickens PCR results
Lane(1 : sample #c631-2, 2 : #c631-3, 3 : #c632-1, 4 : #c632-2, 5 : #c633-1, 6 : #c633-2, 7
© #c633-3, 8 ¢ #c641-1, 9 ¢ #c641-2, 10 : #c641-3, 11 @ #c642-1, 12 @ #c642-2, 13 : #c642-3,
14 : #c643-1, 15 : #c643-2, 16 : #c643-3, 17 #c651-1, 18 : #c651-2, 19 : #c651-3, 20
#c652-1, 21 : #c652-2, 22 1 #c652-3, 23 : #c653-1, 24 : #c653-2, M : Size marker)
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Figure 57. S. aureus from chickens PCR results
Lane(1 : sample #c653-3, 2 : #c711-1, 3 : #c712-1, 4 : #c721-1, 5 : #c721-2, 6 @ #c722-1, 7
D #c722-2, 8 ¢ #c723-1, 9 ¢ #c731-1, 10 : #c732-1, 11 : #c732-2, 12 : #c733-1, 13 : #c733-2,
14 : #c741-1, 15 @ #c742-1, 16 : #c752-1, 17 #c753-1, 18 : #c812-1, 19 . #c821-1, 20 :
#c821-2, 21 : #c821-3, 22 : #c822-1, 23 : #c822-2, 24 : #c822-3, M : Size marker)

9 10 11 12 13 14 15 16

-

e

L e — - o — - = b —

Figure 58. S. aureus from chickens PCR results
Lane(l : sample #c823-1, 2 : #c823-2, 3 : #c823-3, 4 : #c831-1, 5 : #c831-2, 6 : #c831-3, 7
D #c832-1, 8 @ #c832-2, 9 1 #c832-3, 10 : #c833-1, 11 : #c833-2, 12 : #c833-3, 13 . #c841-1,
14 : #c842-1, 15 : #cB842-2, 16 : #c851-1, 17 #c853-1, 18 : #c853-2, M : Size marker)
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3. S. aureus enterotoxin9] 2UA 93 &F AA

7}. Staphylococcal enterotoxin(F54)E A F%5 dA A

O Staphylococcal enterotoxind EX}#Fo] 22.000~28,000 KDa2] wwhiid g o]
Fol4 glom, Moo A-E G-l R-T § 2714 922 s 4 9
t}. o]% Emetic effect® Y= AL A~G, H ® S o] <kl effectE = A

2 I, T 5°]a, Emetic effect7} gl ZH-2 SElJ, SEIK, SEIL, SEIM, SEIN,
SEIO, SEIP, SEIQ, SEIU, SEIU2 (SEW), SEIV Fo|t}.

Table 24. General properties of SEs and SEls and genomic location of the encoding genes

g Crystal
g Molecular Emetic Accessory
Toxin Mass (kDa) | Activity Structure Gene genetic element
Solved
®Sa3ms, PSadmw, P252B,
SEA 27.1 yes yes sea ONM3, OMu50a
SEB 28.4 yes yes seb | pZA10, SaPI3
SEC 275-276 yves yes sec | SaPInl, SaPIm1l, SaPImw2, SaPIbovl
SED 26.9 yves yves sed | pIB485—like
SEE 26.4 yves no see | dSa b
SEG 270 ves ves seg egcl (vSaPB 1) egc2 (vSaP III); egc3;
egcd
SEH 25.1 yes yes seh | MGEmw2/mssa476 seh/Aseo
SEI 249 weak ves sei egcl (vSaB I); egc2 (vSaP III) );
egel
SE] 28.5 ND no selj | pIB485—1like; pF5
®Sa3ms, dSa3mw, SaPIl1, SaPI3,
SE/K 26.0 ND yes selk SaPlbovl, SaPI5
SEIL 26.0 ND no sell | SaPInl, SaPIml, SaPImw2, SaPIbovl
SEIM 24.8 ND no selm | egcl (vSaB I); egc2 (vSaP III)
SEN %.1 ND o seln egcl (vSaPB 1) egc2 (vSaP III); egc3;
egcd
egcl (vSaB 1) egc2 (vSaP III); egc3;
SED 26.7 ND no selo egcd; MGEmw2/mssa476 seh/Aseo
SEP 27.0 ND no selp | ®N315, dMu3A
- ®Sa3ms, dSa3mw, SaPIl1, SaPI3,
SERQ 25.0 no no selq SaPI5
SER 27.0 yes no ser | plB485—1like; pF5
SES 26.2 yes no ses | pFb5
SET 22.6 weak no set | pFb
SEMU 27.1 ND no selu | egc?2 (vSaB III); egc3
SE/U2 selu
(SEW) ND ND no P egcd
SEN ND ND no selv | egcd

1 EH: Argudin MA et al, 2010
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Table 25. Epidemiological details of the 31 food poisoning outbreaks

Nur.nbe.r Incubation < g SE detected in
Outbreak | Year at risk/ill eriod Symptoms Food CFU/g food o | BSSess
hospitalized L of food ! ment
1° 1981 | NK/4/NK 4h |NK Raw milk semi=hard | 30,107 SEA C
2P 1983 7/4/3 3h |V Cooked beef 7.5x10° SEA C
3 1983 | NK/20/NK 3h |AP, V Raw milk semi=hard | 59,10° | SEA, SED | C
4 1983 NK/85/3 3 h N Rice and tuna salad 3.0x107 SEA C
5 1983 | NK/4/0 35h |V, D Raw mjllc soft 1.0x10* | Negative S
6 1983 | NK/NK/NK NK |NK Meat NK ND S
7° 1985 7/2/0 4-5h |V, D Soft cheese 3.0x10° SEB C
g 1985 NK/3/0 2 h VvV, D Soft cheese 3.0x10 SEB C
9 1986 | NK/NK/NK NK NK Sheep's milk cheese 1.0x10° SEB C
10 1987 | NK/NK/NK NK |NK Cake 5.0x107 SEA C
11 1988 | 70/20/1 3-4h |AP, V, D° |Spaghettis 3.0x10° SEA C
12 1989 | NK/3/0 2-3h |V, D Chicken® 15x10° ND C
13 | 1992 | 32/NK/13 2h |AP, v, D | Fofafo and rice 5.0x10° SEA C
14 1997 | NK/NK/NK NK NK Nougatine 2.0x10° Negative S
15 1997 87/43/10 NK NK Raw milk cheese 1.0x107 + C
16 1998 | 47/NK/15 3h AP, V, D |Raw milk cheese 3.0x10 + C
171998 | 17/10/10 NK AP,V Raw mjllk semi=hard | 57,10° | Negative | C
18 1999 | NK/70/25 3-4h |NK Chocolate milk 7.6x10° SEA C
19 2000 | 160/NK/80 NK |NK Mixed salad High SEC C
20 | 2000 | NK/NK/NK | NK |NK Raw sheep's milk 2.6x10" SEA C
21 2000 | NK/4/2 3h |V,D Sliced pork 1.8x10° | SEA, SED C
22 2001 2/2/NK 1h VvV, D Rice® 2.9x10" Negative S
23 2001 21/9/1 2-4h |AP, V Pancakes 15x10° SEA C
24° 2001 | NK/4/NK 3h |V,D Chocolate cake 1.0x10" SEA C
25 2001 | 85/10/NK NK |V Cream 2.2x10’ SEA C
26" | 2001 6/5/5 3h |N, AP, V |Roast lamb 3.0x107 SEA C
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7° | 2001 2/2/0 2h [N APV Tsliced soft cheese | >15x10° SEA C
28 | 2001 | NK/NK/NK | NK |NK Roasted pork 45x10° SED C
29 2001 | 17/17/12 2h |V Raw mjlkc semi=hard | 5 9,q0¢ SEDf S
30 | 2002 | 45/43/16 6h N APV, [Raw sheep's milk 2.8x10° SEA C
31 2002 | NK/28/21 4h [N, v, D |Rillettes (potted 2.3x10° SEA C

NK, not known; V, vomiting; D, diarrhoea; AP, abdominal pain; N, nausea; C,
confirmed, or S, suspected, according to the criteria of Bryan et al. (1997).

* Staphylococcal enterotoxins (SEA, SEB, SEC, SED) tested by radio-immunoassay until
1986, by ELISA after 1986; +, positive result using the glof\)fal detection SEA-E Transia
kit; ND, not determined.

® Family outbreak.

¢ One case notified with either severe prostration or state of shock or fainting or low
blood pressure.

¢ Strong epidemiological evidence implicating this food in SFPO.
¢ Bacillus cereus not detected.

" Result not confirmed by strain characterization.

1}, S, aureus A E=u9rAl HAg)
O S. aureus M F=HL A 2 Wy, FHES @ 9 AEFEFTAAS
Hpog Qg Ax o2 WHAFEIL glon, F A3, S, A=
2 @ 2z Qs F2 st o 7Y 2 AFE @4 case® 2000
W dEo] Powdered Skim Milke] enterotoxin
1342012 7} w2 234E Bk

lo
ro
(S

intoxification©]
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Table 26. Outbreaks of S. aureus

Year Places Cases Foods Causes References
: K'an s a s
Cannelloni and
: . Department of
2009 KaRnesSatZulrt:rl]l?n 17 gné/ ntai nerinrr]ee Temperature Health and
Chicken g Environment.
2009.
. . K an s a s
Improper food handling practices,
2005 Kansas 138 géausage csa?é\;gg particularly storage and transport aggﬁg{ment anocj
Sausage meal of cooked, ready—to-serve Environment
sausage :
2005.
: Cooked ham : Indiana State
1997 Honlgg'arﬂﬂaea 37 served at a ![renrreroeeg‘[ure f:ti?se handling and Department of
y holiday meal P Health. 1997.
Sliced ham :
Rhode Island Infected food handler who reported | Richards, M.S. et
1990 School Lunch 65 gggvoecﬂ Iuncartw a peeling hams al, 1993
Enterotoxin  production in  the
Multistate mushrooms  before canning or
1989 Canned 102 %usahro%mrs] e d staphylococci contamination after gtoalcgggg' LS.,
Mushroom canning, possibly through ’
improperly formed can seams
U.S. : Inadequate cooling of raw
1988 Chocolate 850 gh%gég»gl%ﬁ;ed chocolate milk before it was gl\/e?sgg‘ M.L. et
Milk pasteurized ’
Contamination was due to cooling
New Mexico Turkey and | of cooked turkey for three hours at
chicken dressing |room temperature which allowed
1986 COUQH%G?IUb 67 served at a | sufficient time and temperature for COC, 1986
buffet S. aureus proliferation and toxin
productio
U.S. Contaminated ;
& g Storage of pastries at warm|Walterman, S.H et
1983 Crgz;r;rigged 215 garsetr?e? filled temperatures for long time al, 2010
Unrefrigerated storage of
2009 K. 47 Contaminated|sandwiches in a van in summer | Health Protection
Sandwiches sandwiches and inadequate hygienic conditions | Agency. 2009
at the manufacturing location
Norway : : :
Raw bovine milk used in the|Jorgensen, H.J.,
2003 ’\,A;%?Q,[eod 8 Mashed potatoes preparation of mashed potatoes 20005
Japan Powdered skim | Inadequate thermal process that
2000 Powdered 13.420 milk and dairy|destroyed S. aureus in milk but|Asao, T et al,
Skim Milk ’ product s|enterotoxin remained active to|2003
produced from it | cause intoxication
Transmission of S. aureus from
1999 Brazil Minas 50 Minas white | cows to food handlers and then to|Do Carmo, L.S.,
Cheese cheese milk and cheese due to poor|2002
sanitary practices
Preparation of cake by an infected :
1994 Brazil Cake 12 Cream—filled cake |food handler and inadequate Pereira, M.L et al,
) ) 1994
cooling before it was consumed
1984 Sheep milk that was drawn from
~198 | U.K. Cheese 13 %aneSsehee m%?e ewes infected with staphylococcal ?Sgge F.J et al
5 pmi mastitis
Nadequately pasteurized liquid egg|Woolaway,
1984 | U.K. Lasagne 47 Lasagne used to prepare lasagne M.C.,et al, 1986
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Table 27. References for Human risk quantity of S. aureus enterotoxins

No References Enterotoxin Quantity

1 Bergdoll M.S (1967), MIT Press., Cambridge. pp 1—15 5—20 pg/ animal(monkey)

2 Donnelly et (1968), Appl. Microbiol., 16;917—924 100ng (milk)

3 Reiser R. et al (1974). Appl. Mocrobiol. 27:83—87 100ng (food)
Freed R.C et al (1982) Applied and Environmental . .

4 . . 20—100 (skim milk)
Microbiology 44:1349—1355

5 Evenson M.M. et al (1988) , Int. Food Microbiol., 7:311—-317 < 100ng / human

6 Brunner K. G et al (1992) Jour. Food Science. 57:700—703 50ng (food)

7 Tempelman L.A. et al (1995) Analycal Biothech. 233:50—77 5—200ng/ml
Barg N.L & Harris T.(1997) , Toxinmediated Syndromes. .

8 . <1ug (toxic shock)
Churchill Livingstone. pp 527—544

9 Balaban N. & Rasooly A. (2000), Int. Food Microbiol., 61:1—10 <100ng / human

10 Balaban N. & Rasooly A. (2001), Int. Food Microbiol., 64:33—40 < 100ng / human

11 Aitichou M. et al. (2004), Mol. Cell. Probes., 18:373-377 <1pg (toxic shock)

12 Sapsford K.E. et al (2005), Appl. Environ. Microbiol., 71:5590—5592 0.02 ug/kg /bw (airsole type)
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Bt deE e W
#H Al S. aureus®] AT+

o A @A
(1) Ao 2499 S. aureus & 29 A
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Table 28. The contaminated level of S. aureus in fresh vegetables for salad

Vegetables S. aureus (log CFU/q)

Head lettuce 1.84+0.23
Lettuce 1.52+0.26
Romaine 2.05+0.21
Chicory 2.10+0.19

o WAL ALY S. aureus LIFF
Wz, Trl, HAE Tﬂ’“‘:‘i
S. aureus?7t A& A &oko
hands 7} Lg% o] ATt

=& %H&oﬂﬁ syl flsto] FH9 &, F
°4E ot FAEE, =rh, HA A S
o, FHR £oAE 152:023 log CFU/pair

Table 29. The contaminated level of S. aureus in Cook’s hand and

kitchenware for salad

Cook's hand and

S. aureus (log CFU/qg)

kitchenware

Hand 1.52+0.23

Knife ND
Cutting board ND

Dish ND
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Total contaminated level of S. aureus enterotoxin on Salad

Vegetables
Initial contentration
level of S. aureus on IC,
vegetable Contaminated
Combination rate ICxCR <Py = P level of S.

Cs aureus on

G

Prevalence of S. aureus vegetable @

on vegetable

Washing Total
contaminated
Reduction in counts level of .
due to washing TG drens on
vegetable i
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Figure 59. The Frame-work module for salad making processing
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Table 30. Simulation model to estimate the distribution of S. aureus Enterotoxins in Salads

A. Vegetable

Variables Description Unit Distribution/Model
Pp Prevalence of S. aureus on head lettuce % RiskBeta(74)
ICx Initial concentration of S. aureus on head log CFU/g RiskBetaGeneral(0.14186,0.29709,0,325,RiskName("Head
lettuce lettuce quantity")g
CRy  Combination ratio of head lettuce(%) % 40912.0000
13?5}?@ Ch I(Z?trllltaminated level of S. aureus on head log CFU/g Pr*ICL*E6
ettuce
Ryash  Reduction due to washing % 1-RiskBetaGeneral(0.11411,0.25982,0,0.2037,RiskName("Re
ductiong due to washing of head lettuce"))
Ten level of S. aureus on head lettuce log CFU/g Cn*Ruvash
P Prevalence of S. aureuson lettuce % RiskBeta(6,5)
1C, Initial concentration of S. aureus on lettuce log CFU/g RiskBetaGeneral(0.12407,0.29996,0,210,RiskName("lettuce
quantity"))
CR Combinationratioof lettuce(%) % 40912.0000
Lettuce G Contaminated level of S. aureus on lettuce log CFU/g P*IC*CR;
Ryash  Reduction due to washing % 1-RiskBetaGeneral (0.10047,0.27456,0,0.25714,RiskName("R
eduction due to washing of lettuce"))
TC, level of S. aureus on lettuce log CFU/g Cr*Ruwash
Pro Prevalence of S. aureuson romane % RiskBeta(7,4)
1Cy Initial concentration of S. aureus on romane log CFU/g RiskBetaGeneral(0.13901,0.30461,0,562,RiskName("Romain
e quantity"))
Romane  CR,,  Combinationratioof romane(%) % 40912.0000
Co Contaminated level of S. aureus on romane log CFU/g Pro*1C*CRyo
Ryash  Reduction due to washing % 1-RiskBetaGeneral(0.11992,0.30135,0,1.85,RiskName("Redu
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TC.,  level of S. aureus on romane log CFU/g Cro™TCro
P. Prevalence of S. aureus on chicory % RiskBeta(8,3)
IC. Initial concentration of S. aureus on chicory log CFU/g RiskBetaGeneral(0.13832,0.29641,0,570,RiskName("quantit
v4"))
CR. Combination ratio of chicory(%) % 40912.0000
Chicory C. Contaminated level of S. aureus on chicory log CFU/g PsICHCR,
Ryash  Reduction due to washing % 1-RiskBetaGeneral(0.11462,0.23546,0,0.26316,RiskName("R
eduction due to washing of chicory"))
TC, level of S. aureus on chicory log CFU/g C*Ruwash
Vegetables TC, Total contaminated level of S. aureus on vegetables SUM(Tc, TCLTCr,, TC,)
B. Cook’s hands, and kitchenware (Environment)
Variables Description Unit Distribution/Model
P Prevalence of S. aureuson Cook’s  hand % RiskBeta(8,3)
ICa Initial concentration of S. aureus on Cook’s CFU/Hand RiskBetaGeneral(0.11245,0.27058,0,300,RiskName("hand
hand pair quantity"))
Cooks
hand Ra Transfer ratio of S. aureus on cook’s hand % RiskTriang(0.17, 0.23, 0.87)
TCq«  Total Contaminated level of S. aureus on CFU/Hand Pa*ICa*Ra
Cook’s hand pair
Pin Prevalence of S. aureus on knife % 1
Knif ICa Initial concentration of S. aureus on knife CFU/cm?2 1
e R Transfer ratio of S. aureus on knife % RiskTriang(0.17, 0.23, 0.87)
TCw  Total Contaminated level of S. aureus on knife CFU/cm?2 Pin*1Ci0*Rin
Pa Prevalence of S. aureus on choping board % 1
Choping ICy Initial concentration of S. aureus on choping CFU/cm2 1
board board
R Transfer ratio of S. aureus on choping board % RiskTriang(0.17, 0.23, 0.87)
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TCs  Total Contaminated level of S. auwreus on CFU/cm2 Pa*ICh*Rep
choping board
Py Prevalence of S. aureus on dish % RiskBeta(6,2)
ICq Initial concentration of S. aureus on dish CFU/cm2 RiskExpon(5.8, RiskShift(28.84))
Dish
8 Ry Transfer ratio of S. aureus on dish % RiskTriang(0.17, 0.23, 0.87)
TCqy  Total Contaminated level of S. aureus on dish  CFU/cm?2 P4*ICq* Ry
Cook's TCh Total Contaminated level of S. auwreus on CFU/g SUM(TCa, TCy,, TC,TCy)
hand, Cook’s hand and kichenware
kichenware
C. Salad
TG, Total Contaminated level of S. aureus on Salad CFU/g LOG(TC+TChr)
Salad .
TC,e Total Contaminated level of S awreus ng/ mL 0.9300751 * TC, - 6.662092

Enterotoxin on Salad
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