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Abstract

The aim of this study is to develop a method to separate and purify the Staphylococcal enterotoxin B (SEB). The
method was based on fast protein liquid chromatography (FPLC) along with gel filtration (GF) after cation exchange
chromatography (CIEX) treatment. Various columns such as CM sepharose HP, Cellufine C-500, WorkBeads 40S for
CIEX, and GF on Sephacryl S-100 for GF were compared in terms of separation efficiency. Consequently, Work-
Beads 40S along with Sephacryl S-100 produced best separation performance. Separated SEB with developed
method was verified with ELISA assay. Purified SEB with the method can be used to manufacture rapid detection

kit or antibodies.
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=) gakar, A&
= A =EE H4a7o] SEAS} g FEo]ojA] SEBRES
2L HTES dod F e B2 BIHA(Lee et
al., 1988a). =3+ SEB= FY T522 TAIZF Yol (244]
7h ve] #2kE vhethe 540] ATHBWC, 2014). 2
TE5S o)) fg FEAe] F2 oF 1 pgolH, o]zt
Az AEAE WA HalME G EE g3l

10°-10° cells/g =22 A3l oF $th(Jung et al., 2005).
e 09 AF HAFH T 2-6A17F ool dojuiH, 8-

24X17F oyjell SAI7E $SHETHEDA, 2011; MFDS, 2010).
F2 FAE W27 $(nausea), T-E(vomiting), 7+ &
(retching), 84 -5 (abdominal cramps), &% (prostration)
SOJTHWHO, 2008). 4d Sae ¥4, ¥F, 42, 4,
W FRIAAEFIR) 5 e fExddA Het
o ARG oM Z T HA] 7] wjiel] H4 ud
Aojo] zZPE 3 F¢7F @ FHTHCho et al., 2011).
v AW A2 ER(CDC)o oot A E = gt 2
o] AL F FA; 7 e 219 el
EFTHCDC, 2011; CDC, 2012). #< 59
S5 WA AN = G E ATt

p



12 zolg - 1Y - 9EF - mAA

FE A F 9P O A AFE
ARl 25 R} Eof FAEEGT
 AEE B A et Eg 2 e & g s
(MFDS, 2014).

ol 3 FAE = el thek 1Al B2 HEFA A
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kol A E o ZS| o
(MFDS, 2014). 2| &30 ST e H4 Al
FRIANE 5 FHFo] Bt Fa|gke] & g

e 7HAAL ok AA7AA A
E = ELISA, gel-diffusion method, reversed
passive latex agglutination (RPLA) S ©| 7l2= Ao},
TY AFolL Y AA7E AR A& AFgl AoF
ol At webd oM e FMEEFTd FE2E A
sl A= de AT ES] s B o] A7

9F(biological weapons convention, BWC)ol| A A 4
=22 ERE Fdol i 7HETHBWC, 2014). w2t
A AEHE 71E i) 283 EF 54E gHs] 9
e FUETEFTH P EETH FF 545 28 A4

Alsk= 715 7hgo] A ojopet g},

A% 52 ol §% JALEATHE F54 A B @
F7 Bs) 3 glovt gAze] gASY o

okstol whu R wAol Zefslo] AAEs} 4 Rajel g
F WY E5E 52 GA0) B AT Bayel A7)

1} A tH(Lee, 1988b).

B AT PNTEYTE F5L F 55 W4l B
S §9 F5 9%l £ SEBE UHOE E& ¥
9 A E SgTod g5 Vg 45 Bejd 2
§ F 900 o ot a9 A% A% A Y
A AR Qo) E &S ol A £ HT)

HE o

AE o A =4 Mt

SEB A2HS et 5= = v A EREAE (Korean
culture center of microorganisms, KCCM)ZFE #<F &
2 Staphylococcus aureus KCCM 41331 (ATCC 14458)%
ARESEATE F4 AAES 918l 37°CollA] 48A17F o] i %

B3] - up - k) - ool

31510, S+l brain heart infusion ¥]=|(BD Diagnotics,
Sparks, MD, USA)Z ©]|-&3&}9]t}.

A Ao dEs Riol Y AT FEsuA
Bejol] AeAA) e 18A B2 AA BHOZ Slide-A-
Lyzer gamma irradiated dialysis cassette (Thermo Scientific,
Rockford, IL, USA)E °]-&3lo] @ (dialysis) B <3
X SH(buffer exchange)S AAISIAT. €5 A2 sodium
phosphate monobasic (Sigma-Aldrich, St. Louis, MO, USA)
7} sodium phosphate dibasic (Sigma-Aldrich)S Z}Z} 20
mME ZA g & 7}7ke] §& &9t 20 mM sodium
phosphate +E M (pH 7.5 22 pH 243 F 10mM
sodium phosphate €5 (pH 7.5)0.2 &4 3l Al-&-3}
ATH

FPLCE 0|88t SEB 22| - FX

E Ao A = fast protein liquid chromatography (FPLC)
7oz A S Al&aA ZASATE Liquid chroma-
tography (LC) 1412 7FE g 0] B8 glo] whijdo] ¢
shEl 2=ollA Ado] 7hsstal, Alge] &4o] Ao 3¢
o] Fom AgO T WAZF Yol EE)7} 7hssithe A
o] Atk FPLC 719 THe @ids a7 22k
gel filtration (GF), 5103} T d o] o]23} HA L o]&
3t ion exchange chromatography (IEX), T} FH o] A&
T4 432& o]&-3 hydrophobic interaction chromatography
(HIC), 5o A%< ©l&3 affinity chromatography
(AO), 919 WHES EF3o AlE3t= mixed mode
chromatography (MMC) &°| Uth =45 #2ls=d 3
oA GFE AAlst7] Aol IEXE AXE AAES 90%
oloz FAAIZ 4= 7] wWFol(Lee et al, 1988b)
£ A3 o)M= IEXS GFE 37 A3t

SEB Z2[- HNE ¢/t 25 & s= MY
Cation exchange chromatography (CIEX)= IEXS] §+ &
FE (HHsE ge duds 4y A7 le 496

3ol AFE BHAL A §2§ FF0] A}



Fast Protein Liquid Chromatographys ©]-83t &

=8 pH 6.7-7.79014 ARE- 7153 phosphateS A1 3}
OjT:]-(Brehm et al.,, 1990). A|5+= 5mM sodium phosphate
Z 104 F4starl, A 5 &% e 247 SmM, 20
mM sodium phosphateE AHE-3IATE €58 5=
SEB7} FAIZRE #2d F AEF I M NaCle H7hst
1al, SEB7} ZElHe= o 5 ¥
g2} %= SEB #]7} &ol3ln® &
4Fq FEE ?‘HH W35 Fo]A] SEB7} #ElH =

AZ0tE T2HI]of 2fet =
CIEXE (HA3E 5 o G
clgstol @uAE L Yol v A &

A el H8E fEd B 2SS

prime plus (GE Healthcare, UK)E A}

Al SEBE #edllul= A A A4S $13ll WorkBeads
40S (Bio-works, Uppsala, Sweden), CM sepharose HP
(GE Healthcare, Uppsala, Sweden), Cellufine C-500 (JNC
corporation, Tokyo, Japan) &2 Al&-3le] H2]5< v}
At} E, FA0) SEBYL & ARE & QLS 259
pHE pH 6.8337 pH7.522 H|wAE st 249 HA|x=
A& FHsAT GFE 1-100kDas] @A S A7|E=
2|8 4 3= Sephacryl S-100 (GE Healthcare, Uppsala,

LT AEA B 113

Sweden)S A3 T

= Sl

Aygo g FEolgE FZEL Tecra kit (3M, Maplewood,
MN, USA)E AHg-ste] Asts Agsiglon 7|Ed ¥
stE ¥ S (Positive control)7} ke gk A o] 4o Ai
3l7F dojol Havt HEE HYo® Adsdt 4 v=
W = Halty AA T sols 9s ¥R
(Infinite M1000 PRO, Tecan, Ménnedorf, Switzerland)E
AHE-SEe] 450 nmol A FHEE SASIATE CIEXAA (+)
deks g dE S v TEE 3|58t Tecra 71E
2 A4AY g § SEBE 7HHe 939 B8] Ax
£ #ol7] 98t GF 438t ohA] g | HA 24 &)
Atk

43 o
EM gl =0l X|& 0420 [ =4 22|s A

E FHAANA AEE AsiAA A AFdES =
°]7] 93] A|&E 10 mM sodium phosphate 2+ < (pH
75)0 2 g9 9@ 9o x5S s1¢Tth CIEXE 229

o EYer Zasel Ay A4 A

Table 1. SEB separation capability of each resins and pH conditions

CM sepharose  Cellufine WorkBeads

CM sepharose

Cellufine WorkBeads

. 1 2)
Resin HP C-500 408 HP C-500 408 NC PC
Buffer pH 6.83 7.50
(Asso) 0.1 0.2 0.9 0.1 0.3 0.8 0.1 0.4
UNC: Negative control
2PC: Positive control
Resin  CM sepharose Cellufine WorkBeads Ntel PCY
pH HP C-500 408
6.83 £
>
e '\
7.50 T

YNC: Negative control
IPC: Positive control

Fig. 1. Tecra kit test results for each resins and buffer pH conditions.
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Fig. 2. Elution patterns of enterotoxin B by various pH conditions and cation exchange chromatography resins. A: WorkBeads 40S
chromatography factions by pH 6.83. B: WorkBeads 40S chromatography fractions by pH 7.50.

15% 30% 45% NCY PC?

1) NC: Negative control
2) PC: Positive control

Fig. 3. Tecra kit test results for salt concentrations step gradients on cation exchange chromatography (WorkBeads 40S column).

Peak 2
/
Peak 1
2 15 \y
g A
£ 10 Peak 3
2
g
2 5
0
0 20 40 60 80 100 120
Flow (inL)
o Sephacryl Sephacryl " 2
e S-100peakl  S-100 peak2 NE =
BufferpH 7.50 7.50 7.50 7.50 B
OD(450nm) 1.3 0.5 0.1 0.4
Tecrakit

1) NC: Negative control
2) PC: Positive control

Fig. 4. Gel filtration chromatography of SEB on Sephacryl S-100 fractions after WorkBeads 40S. Sample was diluted 10 times by
5 mM sodium phosphate buffer. Binding and elution buffer was used 5 mM and 20 mM Sodium phosphate buffer. Peak 1 and peak 2 was
identified as SEB by tecra kit and peak 3 was not SEB.
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SEB £2| - HME ¢/5t 23 ¥ pH
CIEX= SEBS}F ¢h5ole] Hsa}, o wito] Hets H=
Aol Al Atolo] 7194l AEukeS Hte g (+)A
stE He dds FEdth ¢hFde] pHe
2 A3z, HA}E He
WorkBeads 40S, CM sepharos P, Cellufine C-500 2 ¥
< o|&3te] SEBE stith Z2H ] 2314 S/ H
] pHel up2 SEB—v—ﬂ AEE Teora 7|ER 2159
—T’—, st Aos AFHoR FA ] flet] S-S &
% %S Table 19 YERN AT WorkBeads 40SE ©]&
s} AR = AZFY 19mL X HAM Eej=
oA Z4& EI7F AU Y CM sepharose HP,
Cellufine C-500% ©| 8-t AZrfEad & E2|H 23
oA F47F AEEHA FUTHFig. 1).

HZ=N pHE 752 E=HA E23 A3} CM sepharose
HP2} Cellufine C-500 AREAAM= $FHo] pH 6.83Y o
of zko] SEB7F Aol AdtetA] Hstal BF &EHE =
A3l AJdo =z getst 4= 990 o, WorkBeads 40S &
HollA Z47t #elgs E}Jé}ﬁ‘:}(ﬁg 1). 3tAIRE Fig.
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2-A%} Fig. 2-BollA] H%o] =4S 343 golo] e &
3lo] pH7.59014 B} B3ts] BaEdr 2 o] fE: 9%
ol pHO} SEB pl %ol #ol7t F3HozMN Ealrt fi

H Aoz AdE

TS 1M NaClg ARE3H 15%, 30%, 45%= 9 %
THlE WA 7|2 HEE 8] SEB X FEE BAe
A 15% 4 sxolA Held o] SEBY Zoz 3l
= A THFig. 3).

HS =43 SEBE 371 9ske] CIEXOA E& =
(HABHE He= o 1‘% GFS AH&-sto] e 7=
B85t thFig. 4-A). AH&3F A BEE CIEXE 233
WorkBeads 408 ZA®H 9] 15% @ &sLoAe EFo|H,
Sephacryl S-100 A HE ARE-ste] EAFFFo] 26-29 kDadl
SEBE #&] ;}"ir/‘r(Fig 4-B). Kim (1994)] w=m F4
S AF A Z Sephacryl S-100 ZHEd B2 A3
SEB7} &€ E%‘é gE5ate] & AP dX g dHE
BT} sl AFolAE Sephacryl S-100014 53 &
9 © 2 SDS-PAGEE 38t #Atgo] thE of g dhld =i
B SEBE ZE|slito] AA&S =3Th

T

T

Tt 454 B #e 115
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Z 4 & Staphylococcal enterotoxin B S 2|3

el thall Aratrh. EAT 26-29 kDadl ©e
ZQl SEBE &I % AHAsH7] g WHOZE fast
aklom,
AA&S =17l 93 ion exchange chromatography <}
gel filtration chromatography®] ¥ A& Axch A9
A3} SEB2] E&] 272 CIEXo|A WorkBeads 40SZ &
o] eleol 7HE 4L, o & 15%c14 SEB7F £
B gttt CIEXOlA g5 £9og dids
TE GFE 443519 S W, Sephacryl S-100
AHESte] AlE SEBE 5T AT AR
E3s o [e=] =7} ;q_.%z% o2 A= 4 9)
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