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1. N19LA38N homogenates %38 lysate (Ly) IMNULATILIYAN ) (A19190 2.1)

WUUANITEANN stock cultures 31 streak AILH trypticase soy agar (TSA) plate
LL82 incubate ﬁ 37°C fulaan 18-24 %’JI&IG ’i]’m'iful"f loop @@ colonies (2-3 colonies)
1N overnight plate laaalu 50 ml trypticase soy broth (TSB) lu flask 2171@ 150 u&. 30
flask 'l incubate 7 37°C lu shaking incubator (L2871 4-6 galug 1 culture luiud
10,000 X g 71 4°C 1TJua81 20 w1t 141 bacterial pellet 11 suspend lu deionized distilled
water M1& optical density 15w 2.0 7 540 nm 3i1'l1) sonicate 7 20 kHz Llwaan 5 waf 2

A39 v 1w aliquots 1&n 9 uaaAulin -20°C

2. mMILaIEN lipopolysaccharide (LPS) ?1n E. coli serogroup 0157

3301650 E. coli 0157 @01l dlinical isolate 3nanUszineadiu lumsiaoy
LPS 'lesihuuafiSuann stock culture 31 plate 89U% TSA LTWAEIALNTIATEN whole
cell lysate T pick growing colonies 311 plate 14 inoculate a3lu TSB, incubate ‘71' 37°C
Hwas 4-6 Talus vuuafiselu TSB 1 inoculate asl Roux bottles 715 agar slants
L@SUNAN TSA 250 wa. 1208z 3 18, LBasaalduniald inoculum mamqwﬁ"aﬁuﬁa
2U8J agar slant ILA2 incubate m@]ﬁy‘mmﬁ 37°C (Jwiaan 48 %DQI&N \AUIILIIN bacteria
ﬁl,ﬁmumuﬁuﬁ’mad agar slants I@Ui"ﬁgmﬁ’) (glass beads) WAz sterile normal saline
solution (NSS) ﬂaya"lﬂm‘lﬁu,mﬁL‘%wq@aaﬂmﬂﬁwaa agar slants LLé’%g}@aanmﬁuﬁw
bacteria #18 NSS §18:A1NI51 10,000 X g fi 4°C, 3 @33 A39az 20 Wil 1h bacterial
pellet mﬂmsﬁuﬁ’wﬂ%q@ﬁm 11) suspend 1w NSS lasduimwliila bacterial weight
10-20 mg/ml. N&N 90% phenol U3NNa3¥inAUadlL bacterial suspension 1iadnaw 11
q’uﬁ 65-68°C luamzifeniuldninadroussuazainanailuam 20-30 wifl Useslw
Lﬁuaoﬁqm%gﬁﬁamﬁuﬁﬂﬂﬁtﬁuﬁ 4°C riawinliud 5000 x g fluaan 20 Wi
alwugnidusu 9 14 serological pipettes gmwﬂ%m{ﬂ (aqueous phase) T LY
vuTan (@Tmizﬁmﬁﬂaﬂﬁ@@%unm@%@Lﬂu%”'u nucleic acid W3oTua98915% protein
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Uuu) ¥nTu aqueous phase AAvANlTINTaUSINATUEINENRL absolute ethanol
Wunowrihsufuiiuwlin 4o 1louihdetousunans q Tu nsesnzneun o Maadu
sanifusuiiluinukaniyu absolute ethanol 30 4 1331@5 iy preparation 157 4°C
faduud i luiing 5000 x g A 4°C e 20 W azneudilelazanasin
sunaianq dialyse luinindardauasnagassaniinuaazld crude LPS walianin
T first extracted LPS wariinlianasefuaadidnassaule second extracted LPS #n
preparation Uil 100,000 x g, 4°C 1flwaan 3 9219 4 pellet Aledunazaelwinnam
Ysunasdes 9 1#I% homogeneous solution #nlUwn dry weight waautiaiful
alipuots L§ﬂ6] (pure LPS) Eﬂ‘ﬁl 2.1 wen3d SDS-PAGE-separated E. coli: O157 Ly LA
LPS fiffause Coomassie brilliant blue (3Uf1 2.1, Block 1) uaz Silver stain (Ul 2.1,
Block II)

3. MIIARILAZNIILA38N Toxins A4 9
3.1 Cholera toxin (CT) TaNLIEN Sigma Chemical Company, USA

3.2 Heat-labile enterotoxin (LT) mm%a enterotoxigenic E. coli L@3LUANN
recombinant clone ‘ﬁﬁ hit gene ‘fidvl,ﬁ%"i.lmwm;m"ﬁnﬂ Professor Dr. Hisao Kurazono,
Head, Department of Medical Technology, Institute of Health Sciences, University of
Okayama, Japan rﬁmﬂu collaborator lagiuaaulunsiasey LT laufdfanites

Clements and Finkelstein (1978) uaz Uesaka et al. (1994) lasiimsaaudadianioy af

11 recombinant bacteria 41 grow 144 LB broth %dfl ampicillin N&&Jagj 100 pg/ml
‘ﬁ 37°C lu shaking incubator 1Jul281 18 %"JI&JG 11 culture mflu‘ﬁ 10,000 X g ‘ﬁ 4°C
1Jutaan 20 Wi Lﬁla collect bacterial cells 11 bacterial pellet ﬁ"l@"fm suspend lu 10 mM
Tris-HCI buffer, pH 8.6 §9% NaCl WEwag 0.9% nniiwinlaasvasuuefiGauanlag
sonication 7} 20 kHz 2 Wifi 5 @39 nasaNiea cell debris aanldlasmsiudsnandn
fudnasiniondrsein supernatant @91llu lysate NLTARAN precipitate 78 65%
ammonium sulphate falans ammonium sulphate 398 ﬂ%'ulsupernatant 1 8019 mnauﬁ
Ietasifln crude LT sin'luazanels TEAN buffer uda dialyse 1w buffer 1@pnriuiisi 4°C
A9 WRIIAAT protein content (Bradford, 1976) lu{]y’umauq@ﬁwm crude LT Jusu
immobilized galactose column Tooda resin Tfiafiananuswn Pierce Co. 1iied
Rockford, USA lag pack Tu glass column 2#1a 1.5 X 10.0 wy. WRIAN equilibrate
column &18) TEAN buffer 11 crude LT 3nenas U LT azsuny galactose 4 column
§uiliSURD galactose azgnaean ilinuadis TEAN buffer L8234 elute bound LT
8ana1n column laglt 0.5 M galactose 11 TEAN buffer 1iU eluates 5w fractions Lﬁﬂe]
fraction a2 1 ¥a. #1811 optical density (OD) 7 280 nm WAININTUE pool 3%
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fractions ﬁﬁ optical density Wnarunuaztdn pool U84 pure LT 'l concentrate I@mju
Tu Centriprep-30 LRIAEN protein content (Bradford, 1976) Eﬂﬁ 2.2 end SDS-PAGE
separated pure LT 7i8aus18® Coomassie brilliant blue z1fiwinlsznaudis A usz B
subunits th Gl 32.2 kDa (A subunits) Waz 11.8 kDa (B subunits) wi4tAy pure LT
1w aliquots \an 9 vl’?‘ﬁl -20°C %G@iamiﬁﬂu heterologous toxin Lﬁaﬂi’m specificities
183 monoclonal antibodies 68 0157 LPS, Stx-1 LRz Stx-2

3.3. Purification of Stx-1 LLag Stx-2

Source U84 Stx-1 Aa recombinant E. coli M1061 S'f%\‘] carry 2.1 kb BamH1-Bglll
fragment Va3 stx-1 “71' ligate agl;ﬁ"i_l vector pUC118 lag'l@suntann Professor Hisao
Kurazono (Kurazono et al., 1987), Professor and Head, Department of Medical
Technology, Institute of Health Sciences, University of Okayama, Japan &% source 183
Stx-2 fia recombinant E. coli M1061 %{1 carry 4.6 kb EcoRI fragment U843 stx-2 6’%0 ligate
agliﬁ'll pCH253 vector (Yutsudo et al., 1987a) n13 purify Stx-1 1535289 Kurazono et al.
(1987) WazMy purify Stx-2 139284 Yutsudo et al. (1987b) lasaauladaniias 518

a = A v g
NILAUAVBINILATIBVNNAI -

ﬁﬁLLUﬂﬁL%ﬂ‘ﬁl carry stx-1 ) grow 14 Luria-Bertani (LB) broth %dwau Ampicillin
at 100 pg/ml la incubate 37°C shaking incubator Liuiian 48 T2l Frnwuaiisod
carry stx-2 gene 'l grow 14 Mueller-Hinton broth s'fﬁﬁ Trimethoprim Na&la%i 10 pg/ml
Wiansu 48 T2lw9 10 cultures luiluiile pack bacterial cells 91 5,000 X g, 4°C 1w
15 W waarn pellet 1 resuspend Tu phosphate buffered saline (PBS), pH 7.4 ﬁwau
Polymyxin B 1y 6,000 units/ml ¥ bacterial cells luvinlAuanlas sonication ‘ﬁ 20 kHz 2
Wl 5 a5 w39 nilwan cell debris aanud 1 supernatant 'l precipitate d28 80%
ammonium sulphate (516 g/l) aznaw precipitate ﬁvl,ﬁﬁﬁvl,ﬂa:mﬂu 50 mM Tris-HCI, pH
8.6 a2 dialyse Tu buffer Laﬂaﬁuﬁﬁ 4°C f190%H preparation ‘iﬁﬂﬂ’i’] crude toxin "ffdﬁ]x
il purify 8628 DEAE-fast flow chromatography (column size 2.0 X 45.0 cm) 6‘%&
equilibrate 628 50 mM Tris-HCI, pH 8.6 3LL&2 %R931n apply crude toxin WA&4
column @78 buffer LANLAL elute protein aanalasls 0-0.5 M NaCl 1w Tris-HCI buffer,
pH 8.6 \AU fraction 82 10 ml WEIATIA OD V83NN fraction “71' 280 nm ﬁ]’mﬁ?um’sﬁ]’i’]
fraction ladl toxin lawiirluneseudi83F double diffusion lasnisguinienves
precipitation a4 fraction AU rabbit polyclonal antibodies 8 Stx-1 %38 Stx-2 (Yutsudo et
al., 1987b) WU fractions ‘ﬁﬁ toxin (lﬁ precipitin bands ¢a anti-toxin) an elute 8anan
lugia93e11319 0.12 - 0.24 M (NaCl) (gﬂﬁ 2.3) #n fractions 5 toxin 1 pool 3NH 11

§iaz pool 4 concentrate @38 Amicon PM10 membrane ultrafiltration L& Centriprep-30
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M13199 2.1 List of heterologous antigens used for testing cross-reactivity of MAbs to

EHEC O157 LPS, Stx-1 and Stx-2

No. Strain/ Antigen No. Strain/ Antigen
1 Shigella flexneri 1a 46 Plesiomonas shigelloides
2 S. flexneri 1b 47 Pseudomonas aeruginosa
3 S. flexneri 2a 48 Aeromonas hydrophila
4 S. flexneri 2b 49 Escherichia coli (K12)
5 S. flexneri 3a 50 E. coli 086
6 S. flexneri 3b 51 E. coli 0125
7 S. flexneri 4a 52 E. coli 0126
8 S. flexneri 4b 53 E. coli 49/32
9 S. flexneri 6 54 EIEC 54/32
10 S. flexneri x 55 EHEC (VT1)
11 S. flexneri'y 56 EHEC (VT2)
12 S. dysenteriae 1 57 EHEC (VT2vh)
13 S. dysenteriae 2 58 EHEC (VT2vp)
14 LPS of S. dysenteriae 1 59 EHEC (MC1061)
15 S. boydii 1 60 EHEC (VT2, K243)
16 S. boydii 2 61 EHEC (SLT I, CG-94-2017-1)
17 S. boydii 4 62 EHEC (SLT I, SPH-1624-1)
18 S. boydii 12 63 EHEC (SLT I, II, CP-32-1)
19 S. sonnei phase [ 64 EHEC Ol111ac:H40 (V-474-2)
20 S. sonnei phase 11 65 EHEC O111lac:H40 (V-826-2)
21 LPS of S. sonnei phase 1 66 ETEC (SPH-2389-1)
22 Salmonella Paratyphi A 67 ETEC (SPH-2436-1)
23 S. Paratyphi C 68 ETEC (CJ-612-6)
24 Salmonella group C 69 E. coli (LT, ST, CJ-1270-1)
25 Salmonella group E 70 E. coli (ST, CAM-10-1)
26 S. Typhi 71 E. coli (LT, CJ-1417-1)
27 S. Typhimurium 72 E. coli (LT, CP-10-1)
28 S. Panama 73 EAggEC (W 177-1-1)
29 Klebsiella pneumoniae 74 EPEC (W 393-1-1)
30 Enterobacter aerogenes 75 EPEC (W 225-1-2)
31 E. cloacae 76 EPEC (467-1-1)
32 Citrobacter diversus 77 EPEC (215-1-1)
33 C. freundii 78 EPEC (412-1-1)
34 Seratia marcescens 79 DAEC (WC 407-1-4)
35 Proteus rettgerii 80 DMS 1 (S. sonnei phase I)
36 P. vulgaris 81 DMS 2 (S. flexneri 2a)
37 Morganella morganii 82 DMS 3 (untyped)
38 Vibrio fluvialis 83 DMS 4 (S. sonnei phase I)
39 V. alginolyticus 84 DMS 5 (S. flexneri 6)
40 V. cholerae Inaba 85 DMS 6 (S. flexneri 6)
41 V. cholerae Ogawa 86 DMS 8 (untyped)
42 V. cholerae non-O1 87 DMS 10 (S. flexneri 2a)
43 V. cholerae 215/35 88 DMS 11 (S. boydii 5)
44 V. cholerae 287/35 89 Cholera toxin (CT)
45 V. cholerae 536/35 90 Heat-labile enterotoxin (LT)

CT, cholera toxin; DAEC, diffusely adherent E. coli; DMS, Department of Medical Sciences, Ministry of Public Health,
Thailand; EAggEC, enteroaggregative E. coli; EHEC, enterohemorrhagic E. coli; EIEC, enteroinvasive E. coli; EPEC,
enteropathogenic E. coli; ETEC, enterotoxigenic E. coli; LT, heat-labile enterotoxin of ETEC; ST, heat-stable enterotoxin of
ETEC; SLT, Shiga-like toxin or VT,
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gﬂﬁ 21 @AY patterns 229 SDS-PAGE-separated homogenate (lanes B, C LLaz D)
lLag LPS (lanes E, F LLaz G) 2a4 E. coli 0157

Block | £/au@28 Coomassie Brilliant Blue

Block Il anaae Silver stain
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A subunits

B subunits

gﬂ‘ﬁ 22 U&A3 SDS-PAGE-separated pure LT 2849 enterotoxigenic E. coli 17; elute

2ana131N immobilized galactose-resin column

Lanes B-J: SDS-PAGE-separated patterns of fractions eluted from the
galactose-resin column
A subunits at 32.2 kDa
B subunits at 11.8 kDa
Lane A, broad range molecular weight markers

Numbers at the left are molecular weights in kDa
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gﬂﬁ 2.3 Chromatogram 224 Stx-1 11 elute 88nX191N DEAE fast flow column

Bar ®As1 (3n@3%) uaas fractions fill Stx-1 1INNIATIIFBUGIY double
diffusion test ¢ia rabbit anti-Stx-1 2LAKIT Stx-1 an elute aananluiig 0.12-0.24 M
NaCl
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(Amicon, Beverly, MA, USA) 1ila concentrate U&7 preparation A& (3 ml) 38N Stx-
IEC 'Y dialyse 14 25 mM immidazole-HCI buffer, pH 7.4 wazsinly apply 1w
polybuffer exchanger PBE 94 column (1.0 X 45.0 cm) (u’%ﬁ'ﬂ Pharmacia Fine Chemical,
Sweden) 49 equilibrate 13@28 immidazole buffer u&? elute protein sanaee gradient
pH 7.0 ©149 4.0 lag/la polybuffer 74, pH 4.0 (Pharmacia Fine Chemical, Sweden) sy
fraction (fraction 289 Stx-CF) lUa373m1 toxin lagATaananidnadu wWuinwuin Stx
positive fractions Oin elute aananluaag pH 5.5 fiv 6.6 (Eﬂﬁ' 2.4) ¥ toxin positive
fractions laTiagaulagnsuanaleis SDS- PAGE uaqfiaufiaas Coomassie Brilliant
blue 1l identify toxin bands (A subunits U8y Stx-1 Waz Stx-2 AYAIIGAIY 33.5
WA 33.7 kDa @US1AU §2% B subunits 289 Stx-1 ey Stx-2 ILDYATIAIUNUI 6.6 LAz
6.5 kDa @ U81AL) (Takeda et al., 1993) WUIILY fractions ANINNIT 2 bands (31J~71'
2.5) qa fractions ﬁfl toxin 1@8NNIATIIEY double diffusion wazlumsuonéls SDS-
PAGE wazmyfanfdsing bands a39diunibs A subunits sz B subunits pnedasuazli
SDS-PAGE pattern WUULe#21% 3132uidnenenn uda dialyse 1w buffer fmanzaulag
1% 50 mM PBS, pH 6.0 713 0.2 M NaCl &30 Stx-1 uazl# 50 mM PBS, pH 8.0 §wsu
Stx-2 #a931n dialyse a1y concentrate lasld Centriprep-30 Siatudas pool b
Woney SDS-PAGE ufdoudanasinile (gﬂﬁ 2.6 U§AY SDS-PAGE patterns U4 Stx-
CF pools) CERANoR pools 184 fractions 10 Lz 11 (lane B) LRz pool Ud4 fractions 12-
14 (lane C) 1% bands 2 bands A3IRUEAII Stx-1A LAz Stx-1B G91ins 2 pools TiaaLTln
pure Stx-1 &% pools 5% (pools we4y fractions 15 WAz 17, fraction 16, pools U
fractions 18-19, 20-21 WRs 22-24 [lanes D, E, F, G waz H]) § bands ¥1NN31 2 bands
(partially purified Stx-1]) %1 pools Va4 fractions 15 Wuar 17, fraction 16, pools V83
fractions 18 Uaz 19, 20 uaz 21, uaz 22-24 11l concentrate wazwiU3unalds@uiSan
preparation §Iuii “St-CF” &9daaninly purify @amIe3d gel filtration lagld fast
protein liquid chromatography (FPLC) (Pharmacia Fine Chemical, Sweden) ﬁdﬁi@&ll“ﬁ'
Superose-6HR 10/30 prepacked column Lﬂ%‘ﬂy’u@auq@ﬁ’m gﬂﬁ' 2.7 W&®AJ chromatogram
284 Stx-1-CF pools 614 € 911 chromatofocusing column AW Stx-CF pool lﬂ‘ﬁlﬂu
partially purified toxin fazlw chromatogram 411N791 1 peak &% Stx-CF pool ‘ﬁﬁ pure
toxin ag‘J;LLéh \% pool 12-14 NazLAY peak L@el chromatogram 1T purify Stx 3o
@lauqﬂ‘ﬁ’]ﬂﬁ’m Superose-6HR FPLC ifu 141 Stx-CF “ﬁlﬁ protein range 3-5 mg UI11a3
150 Wl Wa¥NIBILAINT inject K1 sample loop a9 column WEINT elute §)
equilibrate buffer (50 mM PBS, pH 6.0 containing 0.2 M NaCl §193U Stx-1; Tris-HCI, pH
8.0 #wsU Stx-2) lawld flow rate 0.4 wa/mfimasa 1uan 1 Talus lewdsaslw
eluent fiknuaanu1an column 1% detect OD 'léee UV-1, 280 nm 0.2 AUFS wsaifiu

@78 fraction collector (Frac 100, Pharmacia Fine Chemical, Sweden) 7@ OD Uaduaas



86

1.60

1.40 {*
1.20
1.00 1

0.80

Ouchterlony

positive l

0.60

Absorbance at 280 nm

0.40 1

0.20 -

0.00 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

— > n &N NN — > n O Vi —= > N O 0
— = N N N T - n O O >~ >

Fraction No.

8.0

- 7.0

- 6.0

- 5.0

- 4.0

- 3.0

- 2.0

- 1.0

0.0

gllﬁ 2.4 Chromatogram 284 Stx-1 11 elute 29NX191N chromatofocusing column

(fraction volume 5 ml)

WUy (3nesd) used fractions MU toxin 3INNNIATINEIL gel double

diffusion test §i@ rabbit anti-Stx-1 %agﬂ elute 88NN 1UL9 pH 5.5 19 6.6

pH
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gllﬁ 2.5 SDS-PAGE patterns 224 fractions & Stx-1 7 elute 8@NN1N

chromatofocusing column

Lanes A of (a) and (b) are molecular weight markers
(a) Lane B, SDS-PAGE-separated crude Stx-1
Lanes C-J, patterns 284 fractions 8-15
(b) Lanes B-J, patterns 84 fractions 16-24
A subunits at 33.7 kDa
B subunits at 6.6 kDa

Numbers at the left are molecular weights in kDa
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3111 2.6 W& SDS-PAGE patterns 223 concentrated pools 6119 ¢ 31311 2.4 ua
2.5 Ao

Lane B, pool U84 fractions 10 ez 11 (pure Stx-1)

Lane C, pool 184 fractions 10 — 14 (pure Stx-1)

Lane D, pool 284 fractions 15 waz 17 (partially purified Stx-1)
Lane E, fraction 16 (partially purified Stx-1)

Lane F, pool 1843 fractions 18-19 (partially purified Stx-1)
Lane G, pool 2a4 fractions 20-21 (partially purified Stx-1)
Lane H, pool 284 fractions 22-24 (partially purified Stx-1)
Lane A, molecular weight standard markers

Numbers at the left are molecular weights in kDa
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gﬂﬁ 2.7 w&AJ FPLC chromatograms 2@y Stx-1-CF fractions 6119 9

(a) pool ¥4 fractions 22-24 (lane H Eﬂ‘ﬁ 2.6) %\‘JL‘ﬂu partially purified Stx-1 Y

RAY peaks Tu chromatogram

(b) fraction 16 (lane E Ell‘ﬁ 2.6) = partially purified Stx-1 Inany peaks Tu

chromatogram

(c) pool Uay fractions 12-14 (lane C gﬂﬁ 2.6 = pure Stx-1) § peak LAy

chromatogram
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gﬂﬁ 2.8 u&a3 SDS-PAGE (non-reducing condition) patterns 223 Stx-1

preparations Tnawnanag ) 4aIN7 purify

Lane A, molecular weight standard markers

Lane B, crude Stx-1 #&431N ammonium sulphate precipitation

Lane C, Stx-1 preparation 310 DEAE-Sepharose column

Lane D, partially purified Stx-1 3710 chromatofocusing column

Lane E, pure Stx-1 970 chromatofocusing column %dL%ﬁauﬁu pure Stx-1
371 FPLC column
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fraction WAINNN chromatogram aanan WRINUUINUARE fraction N1 show appropriate
peak Tu chromatogram lunesauny rabbit polyclonal antibodies ¢ Stx LARZTHA LAY
A & A @ . v A = = Y o ' .
Wardwns8uewin preparation gannuililn pure Stx F9ldsinudas preparation U run
14 SDS-PAGE 14 non-reducing condition ua2&auaa8d Coomassie Brilliant blue U

2.8 uaasl¥IAnT9 SDS-PAGE-separated patterns 189 Stx-1 1UIUABUAE 9 VBINT

purify
3.4 N19LA38N Stx-2 toxoid

ilagan Stx-2 flanuiuineany mice 11N thazld immunize Wik mice lag
a199ziliny  mice @1BLWINE  toxic/lethal dose fUsumdwnndiafisuny
immunogenic dose ﬁdﬁ?u luns immunize wi BALB/c L‘ﬁlam%im immune splenocytes
fwSUNIKAE® hybridomas 39ilanusniludas detoxify Stx-2 ialwiiln toxoid tiioan
AUl uAsLagInsaNdn immunigen L&anaw N13L@IN immunogenic Stx-2 toxoid
Mlalasnsin Stx-2-IEC u3a319tdu 0.5 mg/ml 11 10 mM PBS, pH 7.4 uaz dialyse
against 0.4% formalin lu PBS 7 37°C 1fluaan 7 3u nasanniu dialyse faaien trace
289 formalin aanlinualay dialyse Tu PBS 7 4°C drsdiulasilasu buffer wangy 9 ass
NUWATIVI Stx-2 toxoid £35 toxicity fa Vero cells at@nwialal lauida toxoid adlu
Vero cell culture 4azazld toxoid 4n1s immunize BALB/c @imﬁla preparation ifuvl,&iu‘flu

Wisia Vero cells
4. N13 immunize %1 BALB/c wWalila immune splenocytes

& immunize Wi BALB/c iweilly 8y 57 Uit %GVL@T%'ummmngw:ﬁmﬂ
Armed Forces Research Institute of Medical Sciences (AFRIMS), US Component
NINNY 3 Ngy Nguaz 3 63 lasran immunize Vl,ﬁmzlﬁawwwia:é’uﬁmﬁﬂﬁﬂu
normal control serum (NS) ARN§XLIN immunize 628 0157 Ly dluﬂﬁj&lﬁ 2 LLa:mj&Jﬁ 3
immunize @38 holo Stx-1-IEC L&z Stx-2 toxoid ANE1AU waudlanli dose LN WEANAL
complete Freund’s adjuvant 4aiinTadviad (intraperitoneal; I/P) Wa9NIAA booster
doses an 2 ﬂ%\‘i nne ROIFUMAUANTN immunogens dalu incomplete Freund’s
adjuvant 133704 immunogens 14 dose wsnfla 0157 Ly 50 pg, Stx-1-IEC uae Stx-2
toxoid USanmh 2 pug saulu booster doses 1 0157 Ly 1w 70 uaz 100 pg enusau
§7% Stx-1-EC uaz Stx-2 toxoid wmuatnee: 5 ug wasanaa dose 7l 3 WaIwed
fUon# lm:Lﬁaw%nﬂﬁuﬁammmn indirect ELISA titers ¢ia homologous antigens
LAZ§1323 antibody patterns @8 SDS-PAGE-separated homologous antigens A8l

Western blotting (WB) \WaNWLINDINVBY immunized mice § ELISA titers gdLLﬂﬂﬁ WB
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A

patterns 68 homologous antigens LANE& 9 spleens mad%‘k}ﬁﬁﬁu titers gaq@vl,ﬂ“ﬁ

vJ44 immune splenocytes #1%3ULAILN hybridomas a1/

5. Cell hybridization (fusion) STOIGETIEY hybridomas Waz monoclonal antibodies

(MADb)

Immunized mice IuLL@ia:ﬂa;&l"fidﬁ serum indirect ELISA titer §Jg® uazlh wB
patterns ¢ia homologous antigens LANIZRY (ﬁa G?ﬁ&mhhﬁ immunized @18 0157 Ly Y
reactive bands dalUs@uens 9 1Auiln bands \den?l molecular weights @19 § N4 Lazd
antibodies #ia 0157 LPS @aufiuiilu ladder w3a diffused bands d’mﬁhl,‘ﬁl immunized
628 Stx-1-IEC W8z Stx-2 toxoid & antibody reactive bands @36UAUI A Uae B
subunits U8y Stx-1 AT Stx-2) %Qmﬁaﬂmlﬂu immune splenocyte donors Lﬁa fuse NU

myeloma cells FIRTUNER hybridomas

Nawn1I¥in cell fusion 4 "mvlﬁ'ﬁ@ﬂizéjum;}ﬁﬁaﬂlﬁﬂu splenocyte donors
8 immnogens LauEduAaalagazany immunogens USunmasenitanas last booster
dose 11 NSS 1331@3 0.2 ml %&8937n intravenous booster 4 fuuauﬂufuﬁﬁ’] cells
fusion 191ziRaanuusazauen@iuliilu positive (immune) serum (PS w3a IS) &y
#2837 cervical dislocation U&7 disinfect ﬂ’]iluaﬂﬁ’mkﬂﬂmjumlu 70% ethyl alcohol ‘Yi‘i
1 MEINITAINUaaNINENILAZLALaN spleen cells 1daslu RPMI-1640 medium la
1% sterile technique vgﬂi?mmu Tugrasanis RPMI medium U&I5 s Wi wmasnasie
a%ﬂu hemacytometer Wazld trypan blue exclusion method Wu7n Lsnaﬁﬁ%%a%imﬂﬂiﬂ
98% Va3 nucleated cells “fT’GﬁN@] 91y fuse nu P3x-63-Ag8.653 myeloma cells 6‘%&
harvest 41310 culture flasks lummzﬁvﬁaﬁﬁﬂﬁdagimzm late exponential phase (cells
i} viability NN 98% LTuN®) 114aa18I% myeloma cells:spleen cells = 1:10 lagld
polyethylene glycol (PEG) 4,000 il fusogen m:fdﬁ]’mﬁu cells 1% common pellet
W& resuspend cells 11 RPMI-1640 medium Wada1d 2-3 A%y Megaun cell pellet 1
resuspend 11 selective medium fia HAT medium W&% 15% bovine serum laaySul#i
106 cells/ml ﬁ]’miful,u_id 200 pl aliquots a9l 96-wells tissue culture plates WK incubate
plates VH"‘?% 37°C 1w 5% CO, incubator 73799 cultures Neld inverted microscope nﬂ’a'u
Lﬁaﬂsﬁﬂglﬂuﬂﬁjmmﬁ hybrids #i refractile N background Sa1l3znaudas cell debris
39U8uu medium Tnadluszozafimanzan wasen hybrids LLSALRSIWIBIN LA
11 undiluted culture supernatants lTdasramuandvadee homologous antigens laeA%
indirect ELISA {awudn 1wasan culture wells wawlaliwauinlasdl indirect ELISA
optical density §In31 0.1 ﬁ’]L‘Haﬁﬁ]’mﬁquﬁ?u"Lﬂ clone 1aeA% limiting dilution laoi

normal splenocytes \Ju feeder cells Lalw lalaauLas? (monoclones = hybridomas)
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6. Vero cytotoxic assay

lun13¥in Vero cytotoxic assay @l African Green Monkey kidney (Vero) cells
waz3TUed Gentry waz Dalrymple (1980) lag'lesu Vero cells N”I’«i]’]ﬂLLW‘Y]ET%f]JjGQMﬁQjG
atiud  fienansal  mednhiisine  AFIRMS nyanw  ldih Vero cells wassly
MEM tissue culture medium Lﬁia maintain b3 a4¥in experiments 1u°um$°7i§ﬂﬁhu%ﬁd

cryopreserved 13lu liquid N, Tank

Lfiaﬁlxﬁ’lmiﬂ@aaug’i’l preparation #38 sample 1ail Shiga toxin 1é¥1 cells 11
plate a9lu tissue culture wells wauas 100 pl (105 cells) LL&7 incubate plate ﬁ 37°C lu
5% CO, incubator T0A% %1 sterile toxin preparation %%aéhashaﬁa:mmm Shiga
toxin (undiluted preparation %38 individual dilutions) W LANaIly well ﬁfl Vero cells nau
az 100 pl laslu plate 1@eanull positive control (Stx-1 #38 Stx-2 wauaAnIdl) LAy
negative control ﬁmmza&l (13% spent culture medium of P3x-63-Ag8.653, sample
diluent 1udu) agéae WaI9N incubate #i 37°C In 5% CO, incubator 48 Flug ua2n
plate 4103239 cytopathic effect (CPE) lag/ld inverted microscope (Iﬂmg]gﬂ 2.11) wan
Mnilssmunsoniu plate 151dun Tandaten detached cells waz medium lunguaanli
WNAA28 phosphate buffered saline (PBS, pH 7.4) LLﬁaﬁamsxjaﬁﬁﬂ'ﬁ@ag’ﬁuﬁu wells 1u
plate 628 0.13% crystal violet b4 5% ethanol-2% formalin-PBS a1 20 w1l wa239
&9 excess stain sandrgtinnawrsenlsUAle Useslw plate us i3 NATIagQ
cytotoxicity T9uSai lifFRaUSmfiAe cytotoxicity LAZITARANEAINGARANIINNT
Lﬂ’lz“?‘i plate ﬁz\‘iﬁiﬂmﬂ%ﬂmﬁﬂuﬁb negative control %Gﬁ crystal violet ﬁ]zaﬂ‘ﬁlﬁu well
oelinLENe (148l toxicity) &2 positive control (3 toxin) z#84i unstained area 31N
vaaasduiuUsINm toxin ffannuazimadaenuefasininditu wells Af positive

1adaa ]
control LLYIUVLNSJE"(@I@WQ%ILE\]U
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The cytopathic effect (CPE) of Vero cells caused by Shiga toxin

Monolayer of Vero cells in normal culture condition

)
)

(a

CPE of Vero cells in the presence of Shiga toxin (Vero cytotoxicity)

b

(
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7. Serological methods A9 s]ﬁslii'mnmmwmwnmaa monoclonal antibodies,

cross-reactivity checking LLaz antigenic specificities
7.1 Indirect ELISA

Indirect ELISA #iuananazldiiindsasiovnszey antibody titer luisuuas
immunized mice, screen #1 positive hybrids (Y#1 spent culture medium X101373) WA
713793200 antibody titer luspent culture medium Ua84J selected hybridomas wen gald
f1%TUAII cross-reactivities U89 MAbs 619968 heterologous antigens (analytical
specificity) @28 duaeunNIYin indirect ELISA dmiuaudsolusiuiimilondy indirect
ELISA lassnistiosdi 1 nﬂﬂixmmﬂﬁuuauawuﬁw coat plates Touandrseanluau

AAMUIRNICRUD aaq@ﬂszaaﬁu@iam%’alum‘sﬁﬂm‘imaau
7.2 Dot-ELISA

lalt Dot-ELISA & %3UATIA analytical specificity 284 MAb @199da
homologous LLRs heterologous antigens uaﬂinﬂf':ﬁ'ﬂ“ﬁﬁﬁ%%'ummmLLa‘uﬁL%%Lﬂﬂ%ma
ludathidsaa (specimens) 9nEtheganszilunmends atnilaind@is dot-ELISA
#1990 dot-blot-ELISA filFa3299 Leptospira antigen Tuilganaz fiugaslslulasens
souft 1 1antes namAsunuiiazld slot-blot device nuARIBE1I8IL nitrocellulose 1
Iﬂidﬂ’]iiiﬂﬂ‘ﬁl 2 ‘I’ﬂf automatic pipette e tips RUAAI0EN 1-3 ul Lyy manual LWnk
Wa99INAI0ENIL nitrocellulose WIALEY Tuaaudalivas dot-ELISA vinutwidsnfivl

lassmadasd 1 uazld reagents i@inunndsznis
7.3 SDS-PAGE uag Western blot analysis

lumsuen antigen @18 sodium dodecyl sulfate polyacrylamide gel
electrophoresis (SDS-PAGE) lulassmistionfi 2 # 14 4% stacking gel uaz 12%
separating gel §MIUMIANHABINL MAb da LPS wag E. coli 0157 uazld 16%

separating gel fnSUMIANMINLINY Shiga toxins

Western blot analysis yinlasms transblot SDS-PAGE-separated antigens &3
U NC ﬁ]’mﬁ?u blocked unoccupies sites Ut NC @28 3% BSA, 0.5% gelatin lu PBS
winad NC rAawily react nu antibody preparation %avdﬁ]’mﬁ?u revealed antigen-
antibody reactive bands I@Umiﬁﬂﬂﬁﬂ%mﬁ'u second antibody-enzyme conjugate L8

substrate
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8. Specimens 3MNARM¥E (human specimens)
ldiAudatnigansz 3 7o dnnuda

éf'aasi'mgﬂﬁ 1 1% rectal swabs nY89INTZTIEIWIL 499 T U3y
masnmilsanemanszasand Tmiameys Ussnelne lughadeuningian
F9man l@LAY rectal swabs 1@ Cary-Blair transport medium golUwizi@edt Clinical
Microbiology Laboratory Unit 289l34WeNLNaWIZ03LAR WAILNTIYR WaIIINUUI
1 swab 1wy enrich @28 buffered peptone water (BPW) 4 wa. T1aaw waudadn 2
aliquots wen aliquots wsn'lUduielE¥n MAb-based dot-ELISA Liaa31991 0157 LPS,
Shiga-toxins 1 waz 2 @l &ML aliquots RsasilUifuft -20°C 1iald¥in PCR,
Western blot analysis Laz/"38 Vero cytotoxic assay Iuﬂitﬁﬁ' MAb-based dot-ELISA
e liAsIRUNAM TN

éhasi'm;mﬁ' 2 ilu rectal swabs 1NFME9INTZIW 42 M8 TILAWN @
lUsumsinwnilsswsnunade “108” Hospital Nauas leiAY rectal swabs nngihoud
azAwldlu buffered glycerol saline (BGS) FalwRes preservation medium (sl
enrichment medium) Y3103 4 wa. LLéTaﬁiavl,a.le:L%aLLmﬁL%ﬂﬁﬁaaﬂﬁﬁ'amimaﬂid
WENLNR “108” NWEN BGS waaadeanwlldy 20 wifl udrasliamiant 0157 LPS,
Shiga toxin 1 Waz 2 ‘ﬁ'mﬂ"imqa‘%ﬁﬂmua:ﬁuﬁ’ﬂﬂaﬁ AUITANFASLUATDU

WAINLRLURAR NINNY

ﬁ'aashn;ﬂﬁ 3 1ilu stool samples maaqjﬂwm’;zﬁﬂu 5 At ﬁﬁmmsqﬁmﬁi:
MUY hemorrhagic colitis ‘%\1 stool samples mdﬁ‘f:Lﬁ‘UvLﬂu freezer “?'i Department of
Microbiology, Tokyo Metropolitan Research Laboratory of Public Health, Tokyo, Japan
9 samples méwﬁﬂﬁ%’mamm&mw:ﬁmﬂLLWVIET%@J 0zfif M8 MIwnzuoNTouazMY
@329%7 Shiga toxins lag PCR ﬂﬁﬁwﬁﬂs:mmﬁﬂuu@iLﬁuwamimaaaauvﬁﬁau §IUN3
AT LEUALIULN stool aliquots FinlaswnInsmaas ﬁmﬂﬁmﬁga%ﬁwmua:ﬁuﬁﬂu

Iaﬁ ALITANRASLUAS D

NANIIATA AU TN T aLAZNITATIARILAWALIUIAL MAb-based dot-ELISA
iuntandaunuuazdlagrelalinaliasenw  dasinaratigldaaninandian  fa
#3737 0157 LPS lae SDS-PAGE Waz Western blot analysis Laz®333%1 Shiga toxins

1ag Vero cytotoxic assay
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Nan13298 (Results)
1 nIudawaslavilaa uazlalulaanianandvaf
1.1 Hybridomas secreting monoclonal antibodies to E. coli 0157 LPS

ldliwy BALB/c a1y 6-7 &Uandk \fal5udun1s immunize (whole cell
homogenate 284 E. coli O157) 3144 5 dn lagld dose, route LAz schedule mﬁaue]
AUNNBAKINIIA booster dose ﬂ%:\‘lij@ﬁ’lﬁl vlﬁmnwmmhhé’a‘ﬁ' 4 §) serum antibody titer
@8 homologous antigen gdﬁﬁ;{@ﬁa 1:51,200 g spleen cells ﬁ]’m%%ﬁ’sﬁ hybridize Ay
myeloma cells WUIN&134190 aliquot fused cells laadlu 96-wells tissue culture plates
$1947% 1,488 wells (well 82 200 pl) #2819 Wa997N incubate plates 71 37°C Tu 5% CO,
incubator UuazLU/aew medium agIMANZEN WUIT growing hybrids 8g31143% 194 wells
(13%) LLazLﬁaﬁn spent culture medium 3N wells ﬁlﬁ growing hybrids lunemaum
wauAvadsda 0157 Ly (homologous antigen) WU731 spent culture medium NNLTAS
(polyhybrids) $1u3n 18 way Huaudued Fskuwadan 18 %qwﬁ“’LULmﬂLﬂuLsﬁmﬁam
(monocloning) WALNAFEUANNI L WIZ VB ILaUAL DA L1 spent culture medium VB
monoclones (hybridomas) WU31 hybridomas 310 4 wells Juaudvsdianizde 0157
Ly/LPS winsiwlaelaifl cross-reaction @a heterologous antigens A qﬁua@ﬂﬂu@mwﬁ
2.1 ;ﬁ%’ﬁvl,@ﬁﬁaﬂ hybridoma %8 clone 13C9 W ABIEWTUNIHAG  monoclonal

antibodies (MAb) lﬁmﬂwmﬁﬂﬁﬂu detection reagent ¢ia'l

Characteristics U839 MAb 917 clone 13C9 (MAb13C9) lauaasliluasen 2.4

92131 MABb13C9 L1114 immunoglobulin i@ Y3 waz light chain 1% kappa (K) fiflanw
dnwzda 0157 LPS uaziiloloasiAaudnuiuild stationary phase Wa3 spent culture
medium & indirect ELISA titer 1:2,048 (20,480 EU/mI) uaz MAb13C9 1% Western blot

pattern §ia 0157 LPS v smears/ladders a3uaadlu Block | Ellﬁ 2.10

1.2 Hybridomas secreting monoclonal antibodies to A and B subunits of Shiga

toxin-1 (Stx-1)

¢ immunized i BALB/c $113% 5 67 13wdnanu  nundali booster dose
q@ﬁmuﬁa 7 2% WU73N serum antibodies ¢ homologous antigen V&3 immunized mice
NN (Stx-1-IEC) & titer 11NN 1:10,240 \flonamaudls indirect ELISA ananiies
ldindsurasmyudazaaldienzidin Western blot analysis duaudvafda Stx-1A
uaz Stx-1B n3alilasld SDS-PAGE-separated Stx-1-IEC w3a Stx-1-CF 39t liliny

o A A a i . . i A a . .
@11 2 B3N serum antibody titer @8 homologous antigen §INFA LA reactive bands @8
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Stx-1 11w spleen cell donor lagsi splenocytes mﬂ%‘k}ﬁdfmﬂ fuse NU myeloma cells
P3x-63-Ag8.653 lunIuae hybridomas Lfia hybridized Wa? WURLTasIN 532 tissue
culture wells ﬁ]’]ﬂ“f?\m&l@] 1,080 wells ﬁﬁ growing hybrids (49.3%) 31N 532 wells ﬁy spent
culture medium 910 20 wells JuauAvafse homologous antigen Ao Stx-1-IEC %38 Stx-
1-CF uazil bands @@ Stx-1A ua/#38 Stx-1B L Western blot analysis é’aifu’a’iaﬁwmﬁ
71N 20 wells ﬁq‘/lllﬁﬁ monocloning lag3% limiting dilution method %GVL@T hybridomas 51
clones §38N4 (Table 2.2) lay 31 clones #3149 MADb 6@ Stx-1A Lag 12 clones &319 MAb

i@ Stx-1B immunoglobulins findalan clones anuaLu Y (Y1, Y2a W30 Y2b) waz K
isotypes waz'ly cross-react N heterologous antigens 1 Table 2.1 Lfiam’a’ﬂaaui@m%%
indirect ELISA LRz dot-ELISA ﬂmzﬁﬁﬁ'ﬂﬁlﬁaﬂ hybridomas %‘a clones 11G3 uaz 3D4
hifanaa MAD 6 Stx-1A Uas Stx-1B MUSIAU (Ivaq3u/lu Block I maagﬂﬁ' 2.10) 19
§84 clones Lfial,?;mlu tissue culture AU stationary phase a:usas MAb aanalu
spent culture fluids @13 indirect ELISA titers 16 1:1,280 way 1:320 (12,800 EU/mI e

3,200 EU/ml) @819y (miﬁ\‘l‘ﬁ 2.2)
1.3 Hybridomas secreting monoclonal antibodies to Shiga toxin-2 (Stx-2)

TumInaassftld BALB/C $1wam 10 &2 ¥nan immunize Taald Stx-2 toxoid 1{u
immunogen NYNRY booster dose ﬂ%&@@ﬁ’]&l 1 sk wi mice “Qﬂéhﬁ serum
antibody fiter §9n31 1:10,000 uaz i antibodies 1 reactive o Stx-2A Az Stx-28 L
71373628 Western blot analysis 8 SDS-PAGE-separated Stx-2-IEC ﬁuﬁan%&éﬁﬁ 1
"fidﬁ serum antibody titer 1:12,800 §a@ homologous antigen 1w spleen cell donor ‘%G
§14130 aliquoted fused cells 891 tissue culture wells bét 1,088 WU 229 wells (21%)
7 growing polyhybrids 8819 15AANUINAADY cells 31N tissue culture well Lﬁmﬂau

dnAaeuoufivafide Stx2B 3930 cells 310 well §il monocloning uaswuinle 8

hybridomas %Gwa(ﬂ MAb ¢a Stx-2B La immunoglobulins W Y2aK ldi8an clone %a
13D2 énIunda MAb ¢ia Stx-2B #w3Ulgiiu antigen detection reagent dalyl i
clone 13D2LﬁﬁtyLa‘UI@1LﬁsJﬁ WU spent culture medium & indirect ELISA titer 1:2,560
(25,600 EU/m)

Wasanlu first cell fusion lsansonde hybridomas T9fianusmizee
Stx-2A ﬁdfuLﬁalﬁﬁ hybridomas 6‘%&%§d MAb 68 Stx-2A 341¢l9 immunized mouse 8n
1 %ﬁﬁ serum antibody titer 1:25,600 ¢ homologous antigen lunsvin cell
hybridization 8nA3anils 910 tissue culture wells $1am 1,612 wells WuF1MN wells &
growing hybrids (100%) WAz 460 wells (28.5%) lWuaufuadda Stx-2-CF fadulen
Lraaan 13 wells lUvin monocloning uae le hybridomas 23 clones sﬁawﬁ@ MAb 68 Stx-
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2A subunits LR immunoglobulins i) VAVA %30 Y2a) @idan clone 26F9 G'fi\‘l secrete

MAb wfia Y1 lu spent culture medium vmziaalaSyLaNALazd indirect ELISA titer
1:160 (1,600 EU/mI) Wldlunidudald a15ef 2.3 uaaineazidoaaad hybridomas
fa Stx-2

AmENDA®N19 289 clone 13C9 (MAb dia 0157 LPS), 11G3 (MAb dia Stx-1A),
3D4 (MADb 6@ Stx-1B), 26F9 (MAb i@ Stx-2A) uaz 13D2 (MAb @a Stx-2B) leuaadlilu
a13197 2.4 §IMSL Western blot patterns T Blocks I, Il waz Il maogﬂﬁ' 2.10 MURIAU

WEAILALAL antigenic specificities lauaasliluasnen 2.4

gﬂ‘ﬁ 2.11 LEAIAI88N9 hybridoma clone 14 tissue culture
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M1319N 2.2 List of hybridomas generated against Stx-1 and the characteristics of their

secreted monoclonal antibodies

No. | Hybridoma | Specific to Indirect ELISA units |Max. Stx1 dose IgG
subunit of | ELISA titer | (EU/ml)** | neutralized by | subclass
Stx1* MADb***
1 1E11B5 A-subunit 1: 160 1,600 nd nd
2 1E11B6 A-subunit 1: 320 3,200 nd nd
3 1E11C2 A-subunit 1:160 1,600 <10CDs, I2Gya, K
4 1E11C4 A-subunit 1:320 3,200 <10CDs, I2Gya,, K
5 1E11C10 A-subunit 1:320 3,200 nd nd
6 3C9B5 B-subunit 1:160 1,600 >1000CDs, IgGy,
7 3C9B10 B-subunit 1:320 3,200 nd nd
v 8 3C9D4 B-subunit 1:320 3,200 >1000CDs, IgGy,
9 6C8F7 B-subunit 1:320 3,200 >1000CDs, IgGy,
10 6C8G7 B-subunit 1:160 1,600 >1000CDs; IgGy, x
11 6G5A4 A-subunit 1:160 1,600 nd nd
12 6G5AS A-subunit 1:320 3,200 nd nd
13 6G5A6 A-subunit 1:160 1,600 nd nd
14 6G5B9 A-subunit 1:640 6,400 10CDs, IgGy,
15 6G5C4 A-subunit 1:160 1,600 10CDs, IgGy,
16 8B4E4 A-subunit 1:640 6,400 nd nd
17 8B4E7 A-subunit 1:640 6,400 10CDs, IgG,,
18 8B4E9 A-subunit 1:1280 12,800 nd nd
19 8B4F6 A-subunit 1:640 6,400 nd nd
20 8B4G3 A-subunit 1:640 6,400 nd nd
21 8B4H2 A-subunit 1:1,280 12,800 nd nd
22 8B4H4 A-subunit 1:1,280 12,800 10CDsy IgGy, x
23 9G6E4 A-subunit 1:640 6,400 10CDs, IgGy,
J | 24 | 11E3G3 A-subunit 1:1,280 12,800 100CDs, IgGy, x
25 | 11E3Gl11 A-subunit 1:1,280 12,800 100CDs IgGy, x
26 11E3H2 A-subunit 1:640 6,400 nd nd
27 | 12D7B3 B-subunit 1:640 6,400 nd nd
28 | 12D7B4 B-subunit 1:160 1,600 100CDs IgGy,

(favrhoall)
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13199 2.2 List of hybridomas generated against Stx-1 and the characteristics of their

secreted monoclonal antibodies (cont.)

No. | Hybridoma | Specific to |Indirect ELISA| ELISA units | Max. dose of IgG
subunit of titer (EU/ml)** |Stx1 neutralized| subclass
Stx1* by MAb***
29 12D7B5 B-subunit 1:640 6,400 nd nd
30 | 12D7B10 | B-subunit 1:1,280 12,800 100CDsy IgGy,
31 12D7C10 B-subunit 1:1,280 12,800 nd nd
32 | 12D9El11 A-subunit 1:640 6,400 10CDs, IgGy,
33 12D9F3 A-subunit 1:320 3,200 nd nd
34 12D9F6 A-subunit 1:320 3,200 nd nd
35 12D9F7 A-subunit 1:320 3,200 nd nd
36 | 12D9G3 A-subunit 1:160 1,600 10CDsy IgG,,
37 | 12D9G5 A-subunit 1:640 6,400 nd nd
38 | 13C10C11 | A-subunit 1:640 6,400 10CDsy IgGo,,
39 14B8C2 B-subunit 1:320 3,200 >1000CDs; 1gGyp,
40 | 14B8D4 B-subunit 1:1,280 12,800 >1000CDs IgGyp,
41 16D5B7 A-subunit 1:640 6,400 nd nd
42 16D5B9 A-subunit 1:640 6,400 nd nd
43 | 16D5BI11 A-subunit 1:640 6,400 nd nd
44 16D5C1 A-subunit 1:640 6,400 nd nd
45 16D5C5 A-subunit 1:80 800 nd nd
46 | 16D5C11 | A-subunit 1:1,280 12,800 nd nd
47 | 16D5C12 | A-subunit 1:1,280 12,800 10CDs, IgGy,
48 16D5D1 A-subunit 1:640 6,400 nd nd
49 16D5D2 A-subunit 1:320 3,200 nd nd
50 16D5D7 A-subunit 1:640 6,400 nd nd
51 | 16D5D12 | A-subunit 1:1,280 12,800 nd nd
* = The subunits of Stx1 were specified by the locations of the reaction bands on NCM
** = One indirect ELISA unit was the smallest amount of the antibody in 100 pl of the

MADb preparation that still gave the positive ELISA reaction (OD > 0.05)

**% = The highest amount of Stx1-IEC that can be neutralized by 1ml of undiluted MAb.
The data are expressed as the number of CDs, of Stx1-IEC

nd = notdone

v = Monoclone chosen for further characterization of their MAb
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A1319N 2.3 Hybridomas generated against Stx-2 and the characteristics of their

secreted monoclonal antibodies

No. | Hybridoma | Specific to [Indirect ELISA| ELISA units | Max. dose of IgG
subunit of titer (EU/ml)** |Stx2 neutralized| subclass
Stx2* by MAb***
= 1 1D10D7 A-subunit 1:20 200 nd IgG,, x
= 2 1D10H6 A-subunit 1:10 100 nd IgGa, K
3 3D11B8 A-subunit 1:160 1,600 nd nd
4 3D11D2 A-subunit 1:80 800 nd nd
5 3D11E3 A-subunit 1:160 1,600 nd nd
6 3D11F3 A-subunit 1:160 1,600 <10CDsy nd
= 7 3D11G7 A-subunit 1:160 1,600 <10CDs nd
8 3D11HS A-subunit 1:320 3,200 nd IgG, x
9 3E9C11 A-subunit 1:320 3,200 100CDs, IgGy, x
10 7D8C10 A-subunit 1:10 100 nd nd
= 11 7D8D2 A-subunit 1:160 1,600 100CDs nd
12 7D8HS A-subunit 1:20 200 <10CDs, IgG, x
13 8B7C4 A-subunit 1:80 800 nd nd
14 8B7E7 A-subunit 1:160 1,600 <10CDs, IgG, «
15 8B7F4 A-subunit 1:40 400 nd nd
16 8B7H6 A-subunit nd nd nd nd
17 26E9B3 A-subunit 1:80 800 nd nd
18 26E9Cl1 A-subunit 1:160 1,600 nd nd
19 26E9C5 A-subunit 1:160 1,600 100CDsy nd
20 26E9C6 A-subunit 1:160 1,600 nd nd
21 26E9D9 A-subunit 1:80 800 nd nd

(avhonll)
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Hybridomas generated against Stx-2 and the characteristics of their

secreted monoclonal antibodies (cont.)

No. | Hybridoma | Specific to |Indirect ELISA| ELISA units | Max. dose of IgG
subunit of titer (EU/ml)** |Stx2 neutralized bel
Stx2* by MAb##* | SUDCIAsS
22 | 26E9DI11 A-subunit 1:160 1,600 nd nd
V|23 26E9F9 A-subunit 1:160 1,600 100CDs IgG;
24 13D4C2 B-subunit 1:640 6,400 nd IgGy, x
25 13D4C4 B-subunit 1:640 6,400 1000CDsy IgGa, K
26 13D4C8 B-subunit 1:640 6,400 nd IgGy, x
27 13D4C9 B-subunit 1:1280 12,800 nd IgGy, x
28 | 13D4C10 | B-subunit 1:1280 12,800 nd IgGy, x
V|29 13D4D2 B-subunit 1:2560 25,600 1000CDs, IgGo, K
30 13D4D3 B-subunit 1:1280 12,800 nd IgGy, x
31 13D4D5 B-subunit 1:2560 25,600 100CDs IgGy, x
* = The subunits of Stx2 were specified by the locations of the reactive bands on
NCM
*¥* = One indirect ELISA unit was the smallest amount of the antibody in 100 pl
of the MAD that still gave the positive ELISA reaction (OD > 0.05)
Rk = The highest amount of Stx1-IEC that can be neutralized by 1 ml of undiluted
MAD. The data are expressed as the number of CDs, of Stx2-IEC
nd = not done
= = Clones which their MAb had cross-reactivity to some heterologous antigens.

= Monoclones which their MAb were chosen for further characterization
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Specific hybridomas, their secreted Ig isotypes, antigenic specificities of

their MAb, and the indirect ELISA titers of their culture fluids at stationary

phase of in vitro growth

Hybridoma Ig Isotypes Antigenic specificity ~ Reciprocal indirect
clone of MAb revealed by ELISA titer against
Hchain Lchain WB homologous antigen
13C9 v3 K O157 LPS 2,048
11G3 vl K Stx-1A 1,280
3D4 vl K Stx-1B 320
26F9 vl K Stx-2A 160
13D2 Stx-2B 2,560

Y2a K
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Block 1 Block 1T Block 11T
kD kD kIa
] | 125 —»
IO - 125 —» g
—
LT8O b 377 —
iLo 140 = mlel | 3 subuni
He = A swrhumid 29E —
525 5
i i i 05 == |
20.5 =)
362 ' Ti = B-zabamil
295 0 == = R-subunit ‘
0.7 =* ABCD EFG A BLD
d. - -
Ell‘n 210 Western blot (WB) patterns of monoclonal antibodies secreted by the

selected hybridomas, i.e., clone 13C9 (Block I), clones 11G3 and 3D4
(Block Il) and clones 26F9 and 13D2 (Block Ill) against SDS-PAGE-

separated homologous antigens
Numbers at left of all blocks are molecular weight in kilodaltons
Lanes A of all blocks are standard molecular weight markers

Lanes B, C and D of block | are WB patterns of mouse immune serum, MAb 13C9 and

culture fluid of P3x-63-Ag8.653 myeloma cells, respectively against the SDS-PAGE-
separated O157 LPS

Lane B of block Il is SDS-PAGE-separated purified Stx-1 stained with Amido black.
Lanes C-G are WB patterns of mouse immune serum, MAb 11G3, MAb 3D4,
combination of MAb 11G3 and MAb 3D4 and culture fluid of P3x-63-Ag8.653 myeloma
cells, respectively against the SDS-PAGE-separated pure Stx-1

Lanes B, C and D of block Ill are WB patterns of mouse immune serum, MAb 26F9 and

MADb 13D2, respectively against the SDS-PAGE-separated Stx-2-IEC
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Ei.lﬁ 2.1 Representative hybridoma in tissue culture
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1.4  WANIIATIVRILDWALIBUASNITINIS-LEUNUAT identify LTBINNAIDE19RIFS

U1
m‘n%mngﬂw

1.4.1 NILAILY antigen detection reagents LNDATIIAILOUALIUGAN 9 1 stools

WA rectal swab cultures 9%

Detection antigen fWTUATIW 0157 LPS oA monoclonal antibodies
(MADb) 310 clone 13C9 (specific @8 E. coli 0157 LPS)

Detection reagent §1%3UATI3% Shiga-toxin 1 1WA combination of MAb 371

clones 11G3 (specific §ia Stx-1A) az 3D4 (specific #a Stx-1B)

Detection reagent §1%M3IUATI3% Shiga-toxin 2 l@wA combination of MAb 31
clones 26F9 (specific ¢ia Stx-2A) Laz 13D2 (specific fa Stx-2B)

laaasoulAudas preparation ke antibodies ¢a specific epitope 80 indirect
ELISA units (80 EU) ¢ia 1 wa.

1.4.2 HANTIIAIIVWILDWALIWV DY enterohemorrhagic E. coli Tuaagne

29913AL rectal swab cultures ﬁl’lﬂﬁﬂ'&ﬂ

ANNMILEIT dot-ELISA Taeld MAb 1aw1zanda 1.4.1 1T detection reagents

1eaaath

1. ﬁéhaﬂ'wqamiz/rectal swab cultures 31%43% 9 A2ALNINNIRNUA 546 A2

8¢9 Alwnaunlas3s MAb-based dot-ELISA fa

v
o

Stool samples N8I YUNI 5 18819
Rectal swab cultures mﬂ;jﬂmﬂjn”lm 4 @10819 31N 499 AL

Mat9gaanszirectal swabs §1MI% 537 1IN 546 G1ALNANANITATIIN
wWauALAUVBILTE enterohemorrhagic E. coli 1at) MAb-based dot-ELISA 1Juaulaun 495
dragnngtheninous: 42 dretnndihemaiisawa

=4

2. Stool samples 5 @78819 mn@ﬂmmmﬁﬂuﬂﬁwamn 1a8 dot-ELISA &
PREHGHEGGR
2 dmag9ldie 0157 LPS', Stx-1,, Stx-2"
1 ¢naedliie 0157 LPS, Stx-1", Stx-2

1 ¢natdling 0157 LPS, Stx-1", Stx-2"
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1 $aedlhNe 0157 LPS |, Stx-1", Stx-2"

3. Rectal swab samples 3ngthuznlng 4 fragnafiline dot-ELISA 1w
1IN INuazdua b
1 y81dia 0157 LPS”, Stx-1,, Stx-2°
3 wul¥na 0157 LPS, Stx-17, Stx-2"

143  WAMINIZ-UeN waz identify I5alag3Ta1a3g1wuazn13 confirm Ag

PCR 1120132984209 0157 LPS Uag stx-1 WAL stx-2

NMILWIE-LENILAE identify L%amﬂﬁaazmqﬁmsmazmsﬁﬂ PCR oW 0157
LPS gene, stx-1 Uae stx-2 Iuﬁaaﬂ"mmﬂqams:maagﬂaﬂ"ﬁﬂtﬁ'ﬁ‘u ﬁwﬁlﬁaaﬂﬁﬂ'ﬁmiqa
FAnenva9 Tokyo Metropolitan Research Laboratory of Public Health, Tokyo, Japan
1ag Dr. Akemi Kai Lflug}”ﬁ’]LLa:LﬁuNam‘m@1aauvl’?ﬁ]mﬁavlﬁwamimaauﬁazl dot-ELISA

L&I913 reveal Wudﬁvl,ﬁwamaﬁ'unﬂﬂszmi fa
v E. coli 0157 4 isolates

2 isolates L4 Stx-1, Stx-2

1 isolates 1T Stx-1", Stx-2’

1 isolates +TJ% Stx-1+, Stx-2+
uaztiw E. coli serogroup B 1 isolate Ad non-0157 E. coli Stx-1+, Stx-2°
NILWIS-LENWRE identify 831N rectal swab cultures maaé’ﬂ’m"ﬁ’lﬂﬂﬂﬁ’]mid

WENLNAWIZIBUNN FIATANTILT 91%2% 499 318 FIBMIWIZ-UBNUAE identify LT

NNt WierIAsauwIa 42 518 v “108” Hospital, Hanoi

WAFIUTBIMINIZ-UENUSS  identify \TauaznsaTIAIrLauAlawluaat 9 las

MAb-based dot-ELISA 'lauaadliluansned 2.5
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A15N 2.5  WANITLNIZ-LUNLA: identified T8 Wz MAb-based dot-ELISA LNaATIIW

LLauaLaqué'aaﬂ'wq'«amﬁ?z/rectal swab cultures 31434 628 @288

BaNaTIany (winalading) WABINNNVBIABEN NaV8d MAb-based dot-ELISA
Wald MAb Nilanuamzde

0157 LPS Stx-1 Stx-2

f0819NHa dot-ELISA 1Tlwuan

E. coli 0157 (2) Rt + ) +
E. coli 0157 (1) gy + + .
E. coli 0157 (1) Tdiu + + +
E. coli non-0157 (1) ARt T . + +
Untypeable E. coli (1) 717 ke + . -
Untypeable E. coli (3) 117 e - - +
ool doteusa vy
Aeromonas hydrophila (2) 117 e - - -
Enteropathogenic E. coli (8) 17 kne - - -
Plesiomonas shigeloides (9) 717 ns - - -
Salmonella spp. (67) 117 ne - - -
Salmonella spp. and Shigella spp. (5) 117 na - - -

Salmonella spp. and Vibrio parahaemolyticus (2) 17 ke - - -

Shigella spp. 40 Vietnamese, 58 Thai - - -
Staphylococcus aureus (7) 711 lns - - -
Vibrio parahaemolyticus (42) 117 na - - -
Vibrio cholerae Ogawa (1) 117 e - - -
No pathogens were isolated (378) 2 Vietnamese, 376 Thai - - -

+, dot-ELISA positive

-, dot-ELISA negative
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1.5 Multiplex PCR I1N8@579%181%209 0157 LPS Uag stx-1 Lag stx-2

Wlasannlumaimnz-uonuas identify L%amanﬂmsz/rectal swabs mn;jﬂwe'fia
¥ AlsaweanIzaauLngn JmiamaySlasUndnenudesily  rectal swab
cultures 284%1178833132339 @39y E. coli lag'liwy pathogens an uelalevin
serogrouping 38 serotyping 209188 E. coli fiwy Tunsliifivige E. coli e (B8
uinniesljidnseatiineweslsenenuasulng i £ coli THiwmzwuann
NNIU LT1BULNDY enteropathogenic E. coli wintiw) 59008 E. coli isolates VeI
511 lny 4 118 (@Gmansaaniueudanlasds dot-ELISA 1uuan) §nsuanaTIan
0157 LPS 148 Stx-1 uaz Stx-2 wiavih PCR anidalagassle

@Taifu;ﬁ%'ﬂﬁo"lﬁﬁw rectal swab samples maagﬂwﬁlﬁwa dot-ELISA 1iluuanmg
4 11319iilu DNA template Malawass wiavsmsarna DNA dap3funasguuaznsld
Chelex W&1w¥in multiplex PCR 1fiaw1 DNA 183 0157 LPS, Stx-1 uaz Stx-2 lag'le
JU Primer mixture 4719710 Professor Dr. Shinji Yamasaki, Research Institute International
Medical Center of Japan udtitasan multiplex PCR primers 3a&n3uas i3 ldania
1aLNe content LA sequences 189 primers ¢ agnalsni@ PCR amplicons 183 0157
LPS, stx-1 WAz stx-2 DNA ‘%\1 amplify lag multiplex primers Rauna 457 bp, 349 bp uaL
112 bp ANEAY

PCR reaction mixture 13znavuaae

- 17.35 pl sterile ultra-pure distilled water

- 2.5 pl ANTP mixture (2.5 mM each, Takara Co., Japan)
- 3 ul wad 10 X PCR buffer

- 3 ul each of primer (10 pM/pl)

- 0.15 pl Tag DNA polymerase (5U/ml, Perkin Elmer, USA)

1 pl DNA template
PCR condition a7

- Initial warming 71 94° C, 5 w1l

- 35 cycles of denaturation ‘ﬁl 94° C, 1.5 Wi
- Annealing “?'i 55° C, 1.5 w1l

- Extension il 72° C, 1.5 wafi

- Final extension N1 72° C, 7 w1
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1ol Thermal Cycler Gene Amp® PCR System model 9700, PE Applied
Biosystem, Perkin-Elmer, USA

111 PCR products 1 electrophoresed T 2% agarose lu TAE buffer, pH 8.0 °71I
80 Volts 1iluiaan 30 wift viaiila dye font odaufildanldszosmefoslszann 60% 289
gel length 111 gel liefanee ethidium bromide solution (0.5 pg/ml) tuwiaan 15 wfl a4
GT’JEJﬁWﬂéLuLLﬁ’J@ amplicons @28 UV Transilluminator (Fotodyn Incorporation, Wisconsin,
USA) lawld clinical isolates @8 E. coli 0157 ﬁﬁ stx-1 uae stx-2 Liu positive controls
wudn ldanansn amplify DNA 289 O157 LPS uae six-1 Wae stx-2 970 rectal swab
samples va4518117 N8 4 AWl HAN1IATIIRIY MAb-based dot-ELISA lidua positive
Tag MAb da 0157 LPS (1 sample) Waz 3 samples 1 positive Tag MAb Stx-2 'l& Tz

71 positive controls lARaaTIRUNNLzMI (Isagah 2.12)
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- ve control
+ 0157, stx-1
+ 0157, stx-2

bp

452
349

112

31l 2.12 Ha multiplex PCR tia amplify genes of 0157 LPS, stx-1 Lag stx-2 11

stool samples delinaunlay MAb-Based dot-ELISA

1, marker ({ Y 174 Haelll)
2, negative control

3, positive control 0157, stx-1
4, positive control 0157, stx-2

5-8, stool samples which were dot-ELISA-positive (lianunsa amplify ‘6 11
1371 stool samples § Tag polymerase inhibitors) sauanwlivin Western
blotting W&z Vero cytotoxicity test Uni LazWU3ING288198 0157 LPS (gﬂﬁ
2.13) w38 Stx 939 (lulduaasna)
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Hufinsuiulasrialdinns amplify DNA 910 stool samples lailasldnadisin
ﬁzdf:LWS’lx stool samples TAEY Taqg DNA polymerase inhibitors 3UNI% ﬂ’]‘i“ﬁl positive
controls Iﬁwagﬂﬁaalﬂmws’]: positive controls 1w pure isolates 1sile stool sample LLRg
Lﬁaﬁuguiﬂ stool samples i DNA polymerase inhibitors B lale positive controls 83
11 stool samples a2 lUvin PCR wwwmdn wadsingitliswsn amplify DNA a9

positive controls 11 stool samples 16 wa@931 stool samples § PCR inhibitors 234

1.6 Western blot analysis LLae Verocytotoxicity test IWam329%1 0157 LPS

waz Stx-2 1 MAb-based dot-ELISA positive rectal swab samples

@41 rectal swab cultures maasjﬂm'ﬁz& 4 TeRlWnauInda MAb-based dot-
ELISA 'lu) dialysed lwinnawuan lyophilized tite concentrate 91ntiastial) run 1w SDS-
PAGE u&¥in Western blot analysis lagld MAbO157 LPS & w3Uéaas19fi MAb-dot-
ELISA 1#nauan 0157 LPS uazld MAbStx-2 lis Western blot analysis 289 samples ]
dot-ELISA 1#nauin Stx-2

NRUBY Western blot analysis (WB) WU 14 rectal swab sample Alknauan
MAbO157 LPS § 0157 LPS aji3alay WB 1iwaidu smear pattern il MAbO157 LPS

27N clone 13C9 (I‘l.li@(g]gﬂ‘ﬁ 2.13) Tuwusi rectal swab samples #l#uauan MAbStx-2
dot-ELISA ¥aJluLA% bands 189 Stx-2 I duassdrunid Stx-2A (¥ 33 kDa) W38

Stx-2B (X 7.0 kDa) Nl

ﬁdﬁ?u rectal swab samples ﬁg\‘la’m samples ?iogﬂﬁﬂvlﬂwﬂaau Vero cytotoxicity
test Toesinlinsosrn millipore membrane 1havinl¥aaaidandiinliduasly Vero
cell culture Naﬂiﬂﬂgdﬁﬁg{mw samples fal#lAa cytopathic effect #a Vero cell 339 lag
ﬁqumaoLﬁljaﬁvﬁmamﬁ'uwa“?il,l,amvlﬂugﬂ 2.11(b) H9ugasinssusasned Shiga-
toxin B339 s lsfiaereganssusasnediUsunmliifsanefiazyia neutralization test
108l MADStx-2A + MAbStx-2B %38k polyclonal antibodies fia Stx-2 ba
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KDa

-207.0 =
81.0“8'0_,

32.3 =~

36.2 —>»

£9.9 =9

20.7 =>|

o B

gﬂﬁ 213 Western blot pattern 283 rectal swab culture maoﬁﬂ’m%orfmmi
7379028 MAb-based dot-ELISA iuuniilials MAbO157 LPS 21n

clone 13C9 il detection reagent

Lane 1, molecular weight markers
Lane 2, WB of the dot-ELISA positive control (E. coli 0157 LPS)

Lane 3, WB of O157 LPS positive sample
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Il. n13ANBLBa Shiga- toxin producting E. coli (STEC) 91NA1881989915277 -

ana lwilszindlng uazn1s@nun genotypes Waz phenotypes @13 9

Shiga-toxin producing E. coli (STEC) %30 Verocytotoxin producing E. coli %30
. . 4 o

enterohemorrhagic E. coli (EHEC) ﬁml,flumm@;maa hemorrhagic colitis (HC) WRZ/HID
hemolytic uremic syndrome Tuanuni LHuANIIUARGEINT 13-a208 11U reservoir host An
a d‘r a a [ 6 o d'd . 1 cql/ d?’ [l [} A et
azdaalasmavilnaniadiuaiann 32-as N3 E. coli indnfiwdouas imu duuw Fu
Urznmuiitaua 1w uaaweiinailign Judszmudnauildyaid-anoduis wia i

d’ LU L Q/ dld dy Qs [l v Y v & U
nlfsarnauandnsduteuganszir-ane laslilddldazain Wudu myszina
va4l30fale EHEC Inesnuteny lutszinafivamiudy i i uawan wasiu
aanne snaauaud samandy udu dmiuludminelne Joyainsiue EHEC
wio STEC Hipann wazihasniniwmidaiiawe lulasinisvaaaiissanla Tass

1 P Yo & 1 ° YA = Y a o 1

nsdaai 2 ladnSananiivwaal amzgidadslazgnanisideeanldludiwaas
n13d1an e STEC luavviszvasir-analuwdszinalng saans &nwd

genotypes LLaz phenotypes 2aILBALAARAEY

%

NUILDLAVAINUIVBN

%

sda bl

b

1. nn3isolate 132 STEC fa'lnq:afa”n‘sz'i"a-ﬂ'a']ﬂ

iy fecal samples 3MMg3NITTI-ANY firpalagriuusiiasey g
NILNWUAIUAT WaTINIAENY S1man 139 drathalanifiudszanmdaadnias 100 N3y
lalugenaa@nazanaudavinauludakesd Juansmud Hafswanl §amsld incubate
fatniudazalaensdszanmss 1 loop laasls EC broth us? enriched 13lu shaking
incubator 37°C dufA® %é’amnfuﬁw culture ¥1ATIIRIN Shiga-toxin producing E. coli
(STEC) uas E. coli 0157 wialailag3 multiplex PCR a1nsiusindnadnsfilwnauanluvin
serial dilution 14 PBS 1 dilution 10° uaz 10° USunas 100 i 'lu) spread aduu Mac
Conkey agar plates WA incubate ﬁ 37°C, 24 °fi"’JIsJ<1 ﬁnmfu picked colonies INNUGRY
plate Uszanau 50-60 colonies fa plate 1 screen w1 O157, stx-1 Was stx-2 lag

multiplex PCR 8na39%ikd 1AL colonies filAnauIn g wsumsinuidaly

2. PCR 1f{anns detect E. coli 0157, stx-1 Wag stx-2

181% primers GsdRuliudalas Pal et al (1999) ldurign 1 fie EVT1 5'-
CAACATGGATCTCAG-3': uay EVT2-5' CCCCCTCAACTGCTAATA-3': @;ﬁ 2 @a EVS-
5" ATCAGTCGTCACTCACTGGT-3', uaz EVC2-5' CTGCTGTCACAGTGACAAA-3 1iia
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amplify stx-1 WAz stx-2 @WE1QU &% primers §1W3U E. coli 0157 1w patent
sequences 2a3uTElutlminagiu Ialimunndows |

>

PUADWANINN PCR a9t

1 bacterial culture A enrich fudawn dilute 1w TE wdadulwindan 20 wnfl
wazld sample Aduuiilidn PCR template &% PCR reaction mixture iyznauaig
ultra-pure distilled water 9.125 pl, primers ueazal 3 pl (10 puM), dNTP mixture 2.5 pl
(2.5 mM LL@ia:é”J), Tag DNA polymerase 0.375 pl (2 units/pl) Wae DNA template 3 pl
8% PCR condition léun 113 warm 71 94°C 5 u1#i usn denaturation 35 cycles 71 94°C
{wasn 1.5 WAt annealing 7 55°C 1fluiian 1.5 wfl extraction 71 72°C, 1.5 wft was
final cycle extraction 7 ety ‘ﬁ 72°C laalt Thermal Cycler GeneAmp® PCR System
Model 9700, PE Applied Biosystem Perkin Elmer, U.S.A. mﬂﬁf'uﬁw amplicons 1
electrophoresed T 2% agarose lu TAE (Tris-acetate EDTA, pH 8.0) buffer ‘ﬁl 100 volts
Uszanm 30 wifl viaiile dye font indandlUUszanm 60% 2890208717289 gel ﬁwq@
nazud Wi udh gel ludandan ethidium bromide (0.5 pg/mi) iwiaan 15 Wil udag
amplicons ¢ UV trans-illuminator lag positive results NUINR amplicons Y419 450
bp, 349 bp Waz 112 bp %IV E. coli 0157, stx-1 WAz stx-2 ANA19L (gﬂﬁ' 2.14)

11 enriched culture T3l¥na positive PCR 1u plate 83U Mac Conkey agar
Wi incubate N1 37°C 1Juwaan 24 B2l picked colonies 50-100 single colonies o
screened %1 gene Va3 E. coli O157, stx-1 WRs stx-2 Tag multiplex PCR LEWLAEINUN

asune 1 Tuaa19dn

WU9NeI8E1993313277 139 samples 3 27 samples filinawIN 0157, stx-1

LAZ/RID Six-2

ievinusdaz colonies 910 27 dradnafiliia multiplex PCR 1fuuanllasiam
0157, stx-1 WAy stx-2 §ﬂﬂ%\11ﬁﬁdwui’l 48 colonies (strains) Itauanlu 49 isolates f:
22 isolates (44.9%) IRHALANTS stx-1 Waz stx-2 Uaz 22 isolates (44.9%) lkHaLANLaNE
stx-2, 4 isolates TANALIN stx-1 (8.2%) LNe90ENIL@E7 uae 1 isolate (2%) IWKaLIN E.
coli 0157 amplicon (mi’]\‘l‘ﬁl 2.6) STEC isolates ﬁvlé’ﬁlzﬁ’lvlﬂﬁﬂ‘]:}’l genotypes SHﬂLLa:
phenotypes 6114 LT G329%1 0157 LPS, Stx-1 WAz Stx-2 @28 MAb-based dot-ELISA
A373%1 hemolysin lag/ld blood agar plates ©333%1 Shiga toxin @28 Vero cytotoxic
assay 9137391 serogroups Wz serotypes 1ag polyvalent L8 monovalent antisera %#an
nilla@nun plasmid profiles wazrRNA lag ERIC-PCR f9anusunuslusze genome

2a9.5aua]E35 PCR a1 virulence genes au<) L% eae, hiyA, efpD Waz katP @ae
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A13199 2.6 Phenotypic and genotypic characteristics of the 49 E. coli isolates

Sample Strain Sserogroup 0157 Hemolysis Vero- Chromosomal genes Plasmid genes Resistotype*
cytotoxicity
no. code LPS
stxl stx2 eae tir etpD hlyA katP 0157
1 TC 1-16 ONT - + + + + - - - + - - S
TC 1-17 ONT - + + + + - - - + - - S
TC 1-21 ONT - + + + + - - - + - - S
TC 1-22 Rough - + + + + - - - + - - S
3 TC3 015 - - + - + + + R ¥ R R s
5 TCS5-7 ONT - + + + + - - - + - - S
9 TC 9-28 0157 + + - - - - - - + - + S
12 TC 12 015 - + + - + + + - + - - R
14 TC 14-3 ONT - + + + + - - - + - - S
TC 14-5 ONT - + + + + - - - + - - S
20 TC 20-7 ONT - + + + + - - - + - - S
27 TC 27-32 0142 - + + - + - - - + - - S
50 TC 50-22 ONT - + + - + - - - + . ND s
TC 50-25 ONT - + + - + - - R + R ND s
TC 50-28 ONT - + + - + - - - + - ND S
52 TC 52-2 ONT - + + + - - - - + - ND S
TC 52-6 08 - + + - + - - - + - ND S
53 TC 53-4 ONT - + + + + - - - + - ND S
58 TC 58-2 ONT - + + + + - - - + - ND S
TC 58-3 Rough - + + + + - - - + - ND S
TC 58-6 ONT - + + + + - - - + - ND S
59 TC 59-1 ONT - + + - + - - - + - ND S
TC 59-3 0152 - + + - + - - - + - ND S
TC 59-10 015 - + + - + - - - + . ND s
62 TC 62-24 029 - + + + + - - - + - ND S
68 TC 68-8 ONT - + + - + - - - + - ND S
TC 68-76 ONT - + + + + - - - + - ND S
69 TC 69-5 ONT - - + - + - - - - + ND s
84 TC 84-6 ONT - + + + + - - - + . ND s
TC 84-10 ONT - + + + + - R R + R ND s
89 TC 89-3 Rough - + + + + - - R + R ND s
TC 89-43 ONT - + + + + - - - - - ND S
90 TC 90-1 ONT - + + - + - - - - - ND S
TC 90-2 ONT - + + - + - - - - - ND S
TC 90-5 ONT - + + - + - - - - - ND S
TC 90-42 ONT - + + - + - - - - - ND S
TC 90-48 ONT - + + - + - - - + - ND S
91 TC 91-39 027 - + + + + - - - - - ND S
93 TC 9328 ONT - + + - + - - - - . ND s
115 TC 115-21 ONT - + + + - - R - R R ND s
119 TC 119-21 ONT - + + - + - - - + + ND S
120 TC 120-3 08 - - + + - R - - + - ND s
TC 120-12 08 - + + + - - - - + - ND S
125 TC 1259 08 - + + - + - - - - - ND s
127 TC 1272 ONT - - + - + - - - - + ND s
TC 127-5 0168 - - + - + - - - + - ND S
130 TC 130-22 08 - + + + + - - - + - ND s
TC 130-24 08 - + + + + - - - + - ND s
TC 130-25 08 - + + + + - - - - ND S
ONT = untypable

ND not done
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3. MAb-based dot-ELISA [Wa@329%1 0157 LPS, Stx-1 Uag Stx-2 (Chaicumpa et
al., 1998b)

WBadarn enrichment 71 37°C Tw@nd5anas 500 ul ludu 30 w Aauiia
luUnamausy dot-ELISA lasnaa sample a2 3 pl 89U% NC strips, blocked U&7 reacted
U MAb u@az specificity A8 0157, Stx-1 Waz Stx-2 &% control NC strip Tanoa
samples 1 gudeanul reacted nu spent medium U8y P3x-63-Ag8.653 myeloma cells
819 NC strips #¥84310 incubated NU MAb %38 medium control 20 ¥11 11 NC strips ﬁg\‘i
gjvl,‘]_l"ﬂ;&lsl,u rabbit anti-mouse immunoglobulin-enzyme conjugate Waa1 20 WA 819U

iy reacted iy substrate 1ia develop &
4. ERIC-PCR
1 genomic DNA S} template waeld ERIC Primers fa:

IR 5'-ATGTAAGCTCCTGGGGATTCAC-3’
ey 2 5'-AAGTAAGTGACTGGGGTGAGCG-3'

PCR reaction mixture 1/3¥naveae ultra-pure distilled water 28.5 pl, 10 x PCR
buffer 5 pl, primers W@az62 (10 uM) 5 pl, dNTP mixture (2.5 mM W¢az@l) 4 pl, Tag
DNA polymerase (5 units/ul) 0.5 pl waz DNA template 2 pl

PCR condition fa:
initial warming 94°C, 2 w1l
denaturation 25 cycles ‘ﬁl 94°C, 1 N
annealing “7‘1' 65°C, 1 wIN

extension N1 72°C, 1 w7

lagld Thermal Cycler GeneAmp® PCR System model 9,700, PE Applied
Biosystem, Perkin-Elmers, USA

11 Amplified product ﬁ‘l(ﬂﬂ electrophoresed Tu 2% agarose lu TAE (Tris-
acetate EDTA, pH 8.0) buffer 91 100 volts 1fluaan 30 w1#l uda599z stain gel §28 0.5
pg/ml ethidium bromide Juaan 15 wh LLﬁQg} amplicons @18 UV Trans-illuminater

(Fotodyn Incorperation, Wisconsin, USA)

5. n13@N1 Plasmid profiles

L@38% plasmid DNA 289 STEC lagazanaann culture Midssdnuanly broth

US31a3 3 ml lagld alkaline lysis method @a35289 Kado wae Liu (1981) 41 plasmid
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1) electrophoresed 1% 0.5% agarose gel laslt TAE buffer La2Ead gel @28 ethidium
bromide LLﬁ’J@li’Jﬁlgﬁ’wﬂﬁaa UV @99196% lagas estimate molecular sizes 289 plasmid
MunIUIsuneuNIiaRauiny plasmids ﬁmmmm@‘[maqaaguﬁ’; (extract 910 E.

coli EDL 933 reference strain)
6. N1IM serogrouping LLaZ serotyping
9241 positive STEC isolates ldasram serogroups WRE serotypes las35v09

Bettelheim L8z Thomson (1987) ez Chandler L@z Bettelheim (1974) ANAIY lasas
1o full range O sera (O1 to 0169) was H sera (H1 to H56) MNEIAU

7. Cytotoxic assay
lsagatvilulassmsdesd 2
8. Hemolytic activity testing

, : 4
92 streak WUATILILAILH tryptic soy agar (Difco) plate %93 5% washed human
blood cells W&Na: a9 incubate plate Uszanmi 18 77la9 A1 37°C 290779994

hemolysis 381 9 bacterial colonies %38kl (Schmidt et al., 1999)
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NAaN13Iv8Y

NANNIANEN virulence genes @14 9Uaz plasmid profiles VadlTa E. coli Nuenle

NN 49 mﬂﬁuﬁ:vl,ﬁuamvlﬂumiwﬁ 2.6

M3ANE plasmid profiles Va4LTaNd 49 isolates WUINEINITALEN latTw 8 naa
MUANTNN 2.7

2

auNI0&FUHANNIAN®N phenotypes LAz genotypes |Aaad

1. 97N 49 isolates WUINHLNLY strain TC9-28 (WU amplicon Y83y gene 0157)
Wit lRHALIN MAb-based-dot-ELISA ¢ia monoclonal antibodies Lawiz@a 0157 LPS

2. 3UIn (81T TCO-28) 48 isolates 1WA Vero cytotoxic assay LHuuin Laas
1 d? A a . . v A
FuradianusanInlunnaa Shiga toxin baa39

3. 37 isolates 31N 49 isolates WA@ hemolysin Waz¥inl¥iAa Ol-hemoysis (laile
typical enterohemolytic phenotype) fa zone %z clear ﬁmm@l‘mﬁﬁﬂﬁf@mﬂﬁﬁa

incubate 1 Tan&UszuIs 18 Tl

4. Virulence gene profiles ﬁﬁaﬁ:-ﬁ’m’ma’mﬁuﬁfﬁﬁ genes eae, lir, etpD, hlyA
Wae katP 8 2, 2, 0, 38, sz 3 strains MUAGU lag isolates NIRHALIN eae gene
(encode intimin adhesin) fla TC3 uaz TC12 %dﬁy’ma\‘l isolates fﬁﬁwamﬂ tir gene
(encode translocated intimin receptor GT%\‘]L“I:J% type Il secretion system) uaztdn

serogroup 015 NIFBIF &lﬁ'uf

5. 7N isolates i hlyA gene (38 isolates) NA® hemolysin lalasaziAuansne
i { ¥ o S
284 hemolysis LU8BLREIUK human blood group O agar 8nLi% isolate TC3 TIATIAWL

hlyA gene w@ biNa® hemolysin (Hly)

6. LlaWa13w isolates 91NN13N virulence genes 71499 fia chromosomal genes:

stx-1, stx-2, eae LAz tir LR plasmid genes fa hlyA, katP waz etpD LAIWUINEINIID
. v : = . " . 1+,2+
wein isolates el 8 NN (ANINN 2.7) lag predominant profile @a profile N 1 (stx =,

eae, tir, etpD), hlyA+ ez katP) 9309 22 isolates

7. N9 49 isolates ﬁﬂ'nu"l,’miamﬂﬁﬁmmm criteria W83 National Committee for
o 4 &
Clinical Laboratory Standard (NCCLS) #nii# TC12 isolate T3@a81 ampicillin,

chloramphenicol Waz trimethoprin/ sulfamethoxazole
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A1919N 2.7 Eight groups of virulence gene profiles and serogroups of strains of each

profile

Virulence genes
Serogroup

Group  Number (%)
(No.) stx-1  stx-2 eae tir etpD  hlyA  katP

1 22 (44.9) ONT (14) + + ; ; ; + ;
Rough (3)
08 (3)
027 (1)

029 (1)

2 2 (4.08) 015 (2) - + + + ; + ;

3 1(2.04) 0157 (1) - - . - - + ;

4 10 (20.41) ONT (5) - + . - ; + ;
08 (2)
015 (1)
0142 (1)

0152 (1)

5 3(6.12) ONT (1) + ; ; . ; + ;

08 (2)

6 3(6.12) ONT (3) - + - . - ; +

7 7 (14.29) ONT (6) - + - - - - -

0168 (1)

8 1(2.04) ONT (1) + - ; ; . ; ]
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8. MNNINNA 49 isolates WUINENNTNIALLY 46 isolates aan bl 9 plasmid
profiles &80 3 isolates L& plasmid la g (WaanMIana 5 A33) 1w plasmid 3N
WAae strains HwWUTINN 1-8 plasmids LAzAVWIAGIIS) Ak 91N 1-9 kb (AN3197 2.8)

9. ‘ﬂ']ﬂﬂ’]iaﬂ‘]:l"]ﬁ']ﬂ ERIC-PCR WﬂJ'j’]ﬁ"lﬂJ']iﬂLLf_lﬂ“;l’\‘i 49 solates 14
amplimers il6a1n ERIC-PCR aaniiln 14 profiles (131971 2.9) @alik bands 3-6 bands
wasHUUIAAILE <100 D9 3,000 bp



bp

1,353
1,078
872

603
437*

310

317l 2.14
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Gene (bp)

s o 87

—> -
..unn--ﬁ'u-n- stx-2 (110)

The stx-1, stx-2 and 017157 LPS amplicons at 110, 349 and 457,

respectively
M, DNA markers

Pos, Positive control (O157 amplicon at 457 bp, and stx-1 and sitx-2
amplicons at 349 and 110 bp, respectively)

Lanes 1-4, 6, 9-11, positive stx-1 and stx-2 (stx , stx )
Lanes 5 and 8, positive stx-2 only (stx1_, stx2+)

Lane 7, positive 0157 (stx ., 0157)
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hnh

10,000
5,000
3,000 2,125
2,000 125 (katP)
1.500 1550 Elll")
’ 1515 (hiyA)
1,000 1062 (etpD)
350 (eae)
Eilﬁ 215 The representative amplicons of STEC virulence genes on 0.8% agarose gel

electrophoresis

M, 1 kb marker; Lane 1, the 350 bp amplicon of eae gene; Lane 2, the 1,550 bp
amplicon of tir gene; Lane 3, the 1,062 bp amplicon of etpD gene; Lane 4, the

1,515 bp amplicon of hlyA gene; Lane 5, the 2,125 bp amplicon of katP gene

Numbers at the left are sizes of DNA in basepairs
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13199 2.8 The overall results of plasmid profiles

Profile Number positive (%) Number of Plasmid size
plasmid (s) (kb)
1 1 (2.04) 5 9,75,7,14, 1
2 5 (10.20) 8 9,8,75,7,5 45,14, 1
3 1 (2.04) 1 5
4 2 (4.08) 2 5,25
5 3 (6.12) 2 9,8
6 17  (34.69) 1 9
7 7 (14.29) 2 8,4.5
8 2 (4.08) 2 8,5
9 8 (16.33) 4 8,55,5 4

No plasmid 3 (6.12) 0 -
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(mi’]\‘lﬁ 2.9 Overall results of ERIC-PCR

Profile Number(%) Number of band (s) DNA fragments size (kb)
1 26 (53.07) 3 1.2, 0.25, 0.1
2 2 (4.08) 4 12,1, 0.2, 0.1
3 1 2.04) 6 2,1.2,0.7,0.35, 0.2, 01
4 2 (4.08) 3 1,0.2,0.1
5 1 (2.04) 4 1.2,0.5, 0.2, 0.1
6 1 (2.04) 3 1.2, 0.3, 0.1
7 1 (2.04) 5 2.5,1,0.35,0.2, 0.1
8 1 (2.04) 3 1.2,0.2, 0.1
9 5 (10.21) 3 0.7, 0.2, 0.1
10 2 (4.08) 6 2.5,1.5,1.2,0.3,0.2, 0.1
11 4 (8.16) 4 2.5,1,0.2,0.1
12 1 (2.04) 5 25,12,1,0.2,0.1
13 1 (2.04) 4 1.2, 0.3, 0.2, 0.1
14 1 (2.04) 4 1.2,0.25, 0.2, 0.1

Total 49 (100)
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D4
Tason1sdaai 3 d21h 1

N13uAA V. cholerae 01 Toxin co-regulated pili (Tcp) lagWnadainssaivatnsaa

a o [ ®) .
fimbriae (pilin) USanawannd1v3ulziiln oral cholera vaccine component
EauarIsnTg

1. NMSLAILN probe 910 V. cholerae classical biotype, Inaba serotype

Nucleotide sequence 184 pilin subunit (tcpA; toxin co-regulated pilus) ldanan
gene bank database; accession number M33514 Oligo primers 1 @; VL@TLﬁaﬂmLﬁiammﬁ?N
PCR product U1@a1l3zanm 500 bp @9 PCR product fiunlul4lunsie3os PCR probe Tag
Junaunsiasuuazls DIG labeling a9t master mix uaz PCR probe Haziinluldlums

screening genomic DNA library ¢ia 11

n19aanluy PCR primers

tcpA DNA

position
AAAAAATAAA AAACACAGCA AAAATGACAT CTGTCAATTG TAGGTGACTT 50
TGTGTGGTTA AATGTGCGTG TTGCTTACGT TATCTAAAAA AGACCAAGCG 100
ACGCATTTCT TTAAAGACAG TAAAATGGTG GAGTTACATA AATATGCAAT 150
TATTAAAACA GCTTTTTAAG AAGAAATTTG TAAAAGAAGA ACACGATAAG 200
AAAACCGGTC AAGAGGGTAT GACATTACTC GAAGTGATCA TCGTTCTAGG 250
CATTATGGGG GTGGTTTCGG CGGGGGTTGT TACTCTGGCG CAGCGTGCGA 300
TTGATTCGCA GATTATGACC AAGGCCGCGC AAAGTCTCAA TAGTATCCAA 350
GTTGCACTGA CACAGACATA CCGTGGTCTA GGTAATTATC CAGCAACAGC 400
TGATGCGACA GCTGCTAGTA AGCTAACTTC AGGCTTGGTT AGTTTAGGTA 450
AAATATCATC CGATGAGGCA AAAAACCCAT TCAATGGTAC AAATATGAAT 500
ATTTTTTCAT TTCCGCGTAA TGCAGCAGCT AATAAAGCAT TTGCAATTTC 550
AGTGGATGGT CTGACACAGG CTCAATGCAA GACACTTATT ACCAGTGTCG 600
GTGATATGTT CCCATATATT GCAATCAAAG CTGGTGGCGC AGTAGCACTT 650
GCAGATCTAG GTGATTTTGA GAATTCTGCA GCAGCGGCTG AGACAGGCGT 700
TGGTGTGATC AAATCTATCG CTCCCGCTAG TAAGAATTTA GA TCTAACGA 750
ACATCACTCA CGTTGAGAAA TTATGTAAAG GTACTGCTCC ATTCGGCGTT 800
GCATTTGGTA ACAGCTAATT CAAATAAGTT TGTTTAACTT AATCTTAACG 850
TTGCCCATTA AATAATGGGC AACTTATTAA ATTCAATGTG GTATCAATAT 850
GAGAAAATAC CAACAAGGTG TCGGATTATT GGAGGCGATT CTGGCTTCTG 900
CGTATTAGGG ATGGCATTGG TCGCTGCTGG GAGCTATTAC AAGCGGGAAG 1000
CTGAACTCAT GATTAAATCC AGTAACGCAT TTGATGTTAT TGAGTTGT 1050

P-1 forward primer design from position 253 to 271
5. TTATGG GGG TGG TTT CGG ...... 3

5.... GCG GGA GCG ATAGAT TTG ...... 3
2u10v8d PCR product fia 475 bp
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N15L@38a DIG-labeling PCR probe

Tuns@nunessit DNA probe Allunszuauns Southern hybridization uas colony
hybridization &3193ulas3% PCR 910 oligo primers fipanuuyl34nadi waz genomic DNA
91N V. cholerae, classical biotype strain 569B AHILNGI gene fcpA ﬁﬁﬂm?mmua:aaﬂ
WUY primer 1uway classical biotype 9leld genomic DNA 311 strain 569B %dlﬂu classical
biotype tuiaennuuLin template lataenanadlt genomic DNA 1A strain O17SR El Tor
biotype 1% template udiql oligo primers fdanl3lisansa amplify 017SR ¢ ugasingéu

nucleotide sequence 184 fcpA AN V. cholerae NIFDI biotypes WURANMUUANAIIN

ARS8 PCR 1 WamM L6383 probe Iauisznauasds
p

25 pl 2mM dNTPs

25 ul 10 X Taq buffer

0.5 ul 10 X DIG labeling nucleotide (DIG-dUTP) (Roche)
1.0 ul primer |

1.0 ul primer Il

17.25 pl DwW

0.25 pl Taq polymerase enzyme

250 total volume

. . o g’ é 1 v
Amplification cycle 9¢¥iN1 35 JaU TikdazIaUlIznaUa7L

Denaturation ﬁqmﬁﬂﬁ 94°C Wuwan 1
Annealing Ngumni 55°C Juwan 1w
Extension ﬁqm%gﬁ 72°C a1

PCR product nldinldusnlas agarose gel electrophoresis R0 PCR product
aanan gel uazsinluazanelu hybridization buffer W laanuitudusas DNA Uszunm 50-
100 ng/ml

2. Southern hybridization 2783 PCR probe N&319970 tcpA V. cholerae 184 classical

biotype

11 Genomic DNA 910 V. cholerae 119 classical uas El Tor biotypes htiasiae
restriction enzyme 614 ¢ %Gﬁa%ﬂu multiple cloning sites 983 plasmid vector pBluescript I
KS ﬁd‘f:; BamHl, Clal, Hincll, Hindlll, EcoRIl, EcoRV, Xbal W& genomic DNA md’lfﬁ,ﬂ
WENGENTZUE KUK agarose gel Waz¥innns transfer DNA 'lUg3 nylon membrane las33
capillary transfer @l’l&l%%‘ﬁi’lm’lﬂﬂﬁ Southern et al. (1975) Naﬁ]’mmi‘ﬂ@aadﬁﬁﬂlﬁLiﬁﬂi’lu

YWIAURZTHRAVDY restriction enzyme-fragments Va4 DNA 71 gene tcpA ﬁdag Waidan ladnas
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clone Tug1u DNA ailala azldas1e genomic library 283TudI1 DNA 7idaa8 restriction

enzyme THATW €

9n3U7 3.1 Tudm DNA 970 V. cholerae El Tor biotype strain O17SR haase
restriction enzyme Clal waz Hincll fvwadszanm 4.5 kb audluvmafimanzanlunslaan
Tufisilddanvinnslaan Clal-DNA ilasann Clal 1asios DNA 2z léGugndiiiu sticky end
d 1 d . QJA‘» 1 { | & o v a A
Foazdelumslaan luamen Hincll 3leTuaru DNA Adu blunt end TavilAUsz@ndaw
o 2 0 A . A . X
28INITUIRMT ligation VaITUAIWAAHINAYINAAIT NNWA Southern hybridization LA&%

o { = ] o { o o ..
9lRennazlaa Tua1 DNA G9laannnsiaadns restriction enzyme Clal

U = . . . { v £§/ .
VARILNAIINNA Southern hybridization fa probe N§319U%3N V. cholerae Classical
biotype &111307192 hybridize @a El Tor biotype WRAIIN fcpA VBINIFBI biotypes JAY
o 2 o o, .o . \ =2 & Xa &
ARNYUARINY LL&I’J’]’ﬂvaSJ identical LL@]sLuﬂ’]‘JﬂﬂM’lﬂid%&l’i}@]ﬂizﬁdﬂﬂﬁ]ﬂﬂﬂu tcp 3n El Tor

biotype, Ogawa serotype T4 1a8I181UNNTT2LNALUT9 10 TAEUaN

3. N5E9 library VDIBWEIN genomic DNA 289 V. cholerae El Tor biotype, strain

017SR NAAAY restriction enzyme Clal

L@i3U3 Genomic DNA 970 V. cholerae O17SR anniTafiaglu liquid medium i
ad J v o
AN 18-24 Y. lasiD CTAB precipitation ©91891lae Ausubel et al. (1993) Waain

v

genomic DNA #ilalUaasae restriction enzyme Clal 118N 24 w4, doannuung Al iz

A

284 enzyme lagti 1 incubate 1w water bath fiaasnn® 70°C 1Huiaan 15 wafl

U

l@i3u DNA 910 plasmid pBluescript Il KS lag33adamsmulag Bimboim et al
(1979) W& plasmid DNA lUdaaae restriction enzyme Clal tJuiian 24 ou. wdida
luana PO, &udaipwessns DNA aan lawliindffiSundy calf intestine alkaline
phophatase 1 unit ﬁqmﬁﬂﬁ 37°C 1Julaan 30 wn @iamﬂﬁ?uﬁﬁ'@ alkaline phosphatase
enzyme 88n31N DNA lauana@l8aIazals phenol USNNavindwad DNA wal3sldans
82818 chloroform Y3u1a3t¥inal aNa&s phenol ﬁ%admﬁaa%ﬂummxmﬂ DNA @a31niiwis
anaznau DNA lagiT ethanol precipitation laansle 3 M sodium acetate, pH 4.6 lud3u1as
1/10 289a13aza1e DNA wazld absolute ethanol 1431103 2.5 Wwinwasansazals DNA @aun
S9tluaznan DNA lu microcentrifuge 1 13,000 X g 1IN 15 w17l WaIIIN§19AZNaL DNA
¢t 70% ethanol wda3svinlWuws wazazanoluinnauuSunm 2040 i

171381 ligation WaiTande plasmid DNA NU genomic DNA 11461284 V. cholerae
017SR ¥inlagld enzyme T4 DNA ligase (Roche) laslt plasmid vector ludSunas 10 ng uae
insert DNA lugagiw 1 : 3 (vector : insert) lagld enzyme 1-5 unit lutlSuas 20 ul e
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incubate 7 16°C 1waa1 16-18 ww. dewh preparation lUvinuAslas  vacumm
centrifugation W§139879 DNA pellet §e 70% ethanol vinlwuiauarisazaelwinngn 20 w
gaunsin preparation U313 2 pl anlglunszuaunns transformation VL‘iJgj electrocompetent
E. coli DH5Q I@EJFL“]?L@]%EN Electroporator EC-100 W84 E. coli cells ‘ﬁgﬂ transform 1
recover i SOC medium Tagiwsndt 37°C 1luas 1 7. w391y spread Tu LB agar 7
13znauale 100 pg/ml Ampicillin W&z 0.16 ug/ml X-gal. Library 75 DNA insert azUnngiilu
colonies 8717 UazEIw colony FiNGuTduwadfiiud vector :INMIIMINAREINLN &
§af1u89 colony HU1WNNIN 70% @9 library 7t lulElunszuaunis  colony

hybridization \WBN"T screen w1 clone Nf tcpA

4. Colony hybridization

’Tﬁ@! mimﬁuazmia:mﬂ buffer 17]1“1?
Nitrocellulose membrane; diameter 82 mm (Whatmann)
Hybridization buffer
0.1% N-laurylsarcosine Na-salt
0.02% SDS
5% milk powder in 5 X SSC solution
Denaturation solution; 0.5 N NaOH, 1.5 M NaCl
Neutralization solution; 1.0 M Tris-HCI, pH 7.5; 1.5 M NaCl
2 X SSC buffer; 0.3 mM NaCl, 30 mM sodium citrate, pH 7.0
Proteinase K; 2 mg/ml Proteinase K in 2 X SSC buffer
Low stringency washing solution; 2 X SSC, 0.1% SDS
High stringency washing solution; 0.1 X SSC, 0.1% SDS

Anti-Digoxigenin-AP* (750 units/ml Anti-Digoxigenin, Fab fragments conjugated to
alkaline phosphatase [Roche])

NBT solution (75 mg/ml nitroblue tetrazolium salt in 70% dimethylformamide [v/v])

BCIP solution (50 mg/ml 5-bromo-4-chloro-3-indolyl phosphate [BCIP], toluidinium
salt in 100% dimethylformamide)

Washing buffer (100 mM maleic acid, 150 mM NacCl, pH 7.5, 0.05% Tween-20 [v/v])

Blocking solution (5% skim milk in 100 mM maleic acid, 150 mM NaCl, pH 7.5)

Detection buffer (100 mM Tris-HCI, 100 mM NacCl, pH 9.5)
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Colony lift

iNNNY spread E. coli cell library 83U% LB agar plate laglilas1uam colonies
13zu1nh 100-300 ¢a plate A9 incubate TNUARLRIILT nitrocellulose membrane disc
(Whatmann Lé’umf}uﬁﬂmd 82 mm) 1MIUKHT LB agar L‘ﬁ;a transfer colony 4Jei's membrane
@oaNUUILLY  membrane luvindfASennuansszans denaturation 5 w1l &138zaN
neutralization 15 W wazanIazas 2 X SSC 10 w#i lasn131INTzAENIBI Whatmann 3
mm luvnlwidondemsazaednsdundnusin  membrane  asUBNIEANENIEIEL 1%
colony af@L #99INUWIIIINT2UINS cross-inked DNA Tagsinluaulu vacuum oven
#i 80°C 1fluam 30 Wi

Proteinase K treatment
¥ membrane flauuditlvinlidondioasazans 2 x SSC udldasazans
proteinase K (2 mg/ml) U33163 0.5 ml aJULLKYK membrane LLag incubate ﬁqm‘ﬂ{]ﬁ 37°C

v

WJwiaan 1 7. @a91Nua19Lan cell debris 8aNAIUEITRZANY 2 X SSC

Hybridization
Uk membrane 1U¥in pre-hybridization 1@ incubate NU hybridization buffer i
68°C Iwan 1-2 7. udin'l incubate U DIG-labeling PCR probe #i 68°C ilutaan 16-
18 TU.

Stringency washes
WRIINNNTZUIUAT  hybridization 1WHW membrane 1J&19678 low  stringency
. . A A v & A [ v . . . .
washing solution ﬂgt%ﬂ{]&madl,ﬂunm 5 U LLAZAINAIY high stringency washing solution

Natwnnd 68°C 11lwan 15 W 90 2 a59

Fwhd)
Colorimetric detection

819LE% membrane @28 buffer | W&2%i1 11 incubate 1w blocking buffer ﬁqm‘ngﬁﬁao
Wuran 30 wifi daaniin membrane 14 incubate luansazans  anti-dioxigenin-alkaline
phosphatase aWL30919 1: 10,000 s blocking buffer ﬁqmwgﬁﬁauﬂunm 30 W de
NUWENS membrane §78 washing buffer 2 53 wazsirluslu buffer 1I (detection buffer)
faufiazld color substrate Faie3uulasmsnan NBT solution USu1as 45 w uaz BCIP
solution U3au1a3 35 wl 14 10 ml buffer 1l w&29i0 1Y run Tu gel electrophoresis membrane Tu
pawanadnuaztivluiiinatnaios 12 ou. LLﬁmﬂq@ﬂﬁﬁ%mﬁmﬁmﬁu colony filWnALANGLA
5329 14 colony waniily inoculate aslw LB broth A8 Ampicillin anudadi 100 pg/ml e
atud1391 E. coli culture Muaralon plasmid tawmIEuswINTENE topA atlu clone 7

A U A
\Ran 13939
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Clal
Hincll
Hindlll
EcoRl
EcoRV
Xbal

kb

23.0
9.9
6.6
4.3

2.3
2.0

;sﬂ‘n 3.1 Results of Southern hybridization of PCR probe derived for tcp of V.
cholerae classical biotype, Inaba serotype, strain 569B against some

restriction enzyme-digested DNA of V. cholerae El Tor biotype strain

O17SR.

The positions of Hindlll-digested lambda DNA size markers (kb) are shown in

the most left lane
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