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1 plasmid Nanaanlaaufinnaind tcpA insert lUaadae enzyme Clal udavi'ld
run b gel electrophoresis ANHWIHN electrophoresis gel % insert 1 4 kb U1 Southern

hybridization U tcpA probe Tua3% Clal DNA Ninaulnvinuudsdulaaunaasns
5. Automated DNA sequencing

¥ plasmid DNA w89 clone #lmavanlududuing tepA lasnszuiums
sequencing lagld ABI Prism BigDye Terminator cycle sequencing kit. Oligo primers ‘ﬁlﬁﬂu
primers mmg’mﬁﬁa%ﬂu pBluescript plasmid vector fa RP Laz UP %aﬁ@‘hl,l,%ma%iﬂua:{ha
2U8d multiple cloning site NRINNAAL nucleotide Va4 plasmid 3711 clone VCA1 ﬁvl,ﬁmmiﬂﬁu
fuledn clone ﬁﬁﬂ’;ﬁ&lﬂﬁ'ﬂﬂﬂﬁdﬁu tco locus W84 V. cholerae 370 Classical biotype

accession no. X 74730
6. N17 subclone VC1

WWatuduaNuAa18ARIRe fcpA sequence 284 El Tor biotype WazlNami subclone

ARNTRNNDE express protein 31N tcpA gene 31NN1T subclone VC1

msmaaaﬁﬁw&jmmULﬁam’Jﬁ]m tcpA gene ’j’la%iﬁﬁ’umﬂd restriction site 1@
IWSERBIN39z express LaWnzd% TepA lusdniringis luns subclone l@ld restiction
enzyme 1 THadA DNA (udusunaiinas uda3evinly ligate i pBluescript Il KS Aidady
restiction enzyme wiaLfzanu laurdousin vector 'li ligate lavin1Ufn3en phosphatase iy
vector fmﬁaﬂaaﬁ'u NIZUIWNNT re-ligation Va9 vector @aN1uin ligated DNA 14 transform
Li’ﬁgj E. coli DH5a "ﬂ’mﬂ’ﬁLgﬂd E. coli U LB agar plate LaW1z clones ‘ﬁﬁ insert Va4
oBluescript 1| KS ¥t 39954uu% LB agar 71i Ampicilin ({inasfisznay deanana
plasmid 31N E. coli Weiaz clone La28ia8@8 restriction enzyme eanuildaananri ligation
il run electrophoresis %0 electrophoresis profiles AURAIIAAUTUNAVDY insert LwUeARS

clone

1@l universal primer LLRZ reverse primer UaJ vector L‘ﬁla%’rjﬁ fcpA gene a%i‘ﬁl
subclone la asuaaslu ;sﬂﬁ 3.3 tcpA gene ﬁmuqm:wulu EcoRV insert v¥1aU5zu1a4 0.8
kb Lﬁ@%Lﬂ‘i’]‘:ﬁ DNA sequence a3 clone ﬁ%a%a’h VC7 WUMATWIAANNLND 869 bp Lfia
1 1U31A372% protein translation WuN start codon ATG F9928519 methionine SuAEGLLUE
7l 119 uashugafidnduiuail 791 uf3amudhe stop codon TTA dausaslu 3Uf 3.4 Tusa
R9LNA71 VC7 clone { ribosome binding site %30 Shine-Dalgarno sequence ﬁauy‘jtﬁ: Tu56iu

91N VC7 clone U3znauaag 224 amino acids Wazdl molecular weight 23234 daltons k)
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RILNALNYINU promoter region ﬁmqu expression U8y VC7 clone AIUFAI I Eﬂﬁ 3.5
plasmid map 284 pBluescript | KS W11 start codon 284 tcpA agjmzﬂﬁmsmuqumﬂ T7

promotor 1l T3 promoter w38 lacZ

@au13910 clone VC7 lUAN®1IN 2zRNNID express protein bewnsatd lasld
pBluescript 11 KS tilu negative control Tumstiislgisnisunasgiulumsiados whole cell

lysate, soluble protein fraction a2 insoluble fraction AN LAZLDEANILATLNAIH

Whole cell lysate ww3sulassin culture 1 mi 1y centrifuge ﬁ 10,000 x g Jutaan 10
mﬁ%ﬁdﬁ]’mg@ supernatant iU&2% pellet Tazanalu sample buffer (for SDS-PAGE) 100

ul

Soluble LLag insoluble protein fractions w3snlassin culture 1 mi 1a centrifuge
7 4,000 x g Jwasn 10 wifi #8931NQA supernatant Aeluudrnin peliet lazaslu lysis
buffer (0.1M NaH,PO,, 0.01M Tris-HCI pH8.0; 8M urea) 100 pl diaaniutirl mix lag
Vortex ez sonicate 71 4°C, 3 33 A3az 20 5wl wdd39vinl centrifuge A 10,000 x g @
4°C Jwnan 20-30 Wi @3 supernatant fa soluble protein fraction Wasaw pellet fa
insoluble fraction v 2 daudilddalu sample buffer \avh electrophoresis hANNTHEN

proteins @a b/

lunmsnasasasaftlallaltas IPTG luns inductionyin itwsnzfieni9aad promoter 7
ATUAA start codon 84 tepA 1ileiaNaTn facZ 3NHANTIIATIEA protein fraction 139 la
SDS-PAGE hinuanuuanendluszning vector waz VC7 clone waiatndla

7. M3 subclone EcoRV insert 910 VC7 tiiali start codon 289 tcpA aglanisaiuaa

a9 lacZ
71 n1slean tcpA gene L‘IT’I@j low copy number plasmid, pWSK29

INNNA sequencing LA restriction map Va3 pBluescript Il KS d@a VC7 clone fe
enzyme BamHI uaz Clal $99z8an306aUen vector Uaz insert 9ANINNTMH URLUUIAVES
insert 13zanm 800 bp awfinal? wa sequencing uaasléin & start codon a%iﬁﬁm
BamHI site §7u04 insert 7ilanmIcaais enzyme 196 ovnldusnly agarose gel
electrophoresis 3LABAIBVDY vector (2.9 kb) Waz insert (0.8 kb) AN ALANZFINY DI
insert 88NN gel WA39¥NNNT elute DNA sanunlasld QIAEX Il Gel extraction kit
(QIAGEN) fa9niiuda vector pWSK29 18 enzyme BamH| waz Clal uadin'll ligate nu

DNA insert f1 extract 883N gel #n ligation mixture %14 transform 1 E. coli DH50. host
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& 9 & £ A . A oy,
NNMINARBIALNLA clone Ta VC13 Gaidie sequence insert U84 clone fansndugulai

\Dlu topA gene 339 uaziifianived start codon atldminiuguual lacZa (311 3.6)

7.2 n3laan tcpA gene Lif’l;‘j pUC18 derived plasmid, pHSG 398 (Takara

Biochemical)

o

Lﬁ@lwaﬁﬁ BLRan b pHSG 398 vector LW31e vector AR RIIGIN copy number Va4

plasmid §3fia 500-700 copies 1w 1 cell uaz pHSG 398 fifudanen chloramphenicol (Cm®)
Sedaudnoialumslaan insert aan VC7 715 Ampicilin resistant gene lag'ldidanlaaudid
An3aeEn chloramphenicol Wit Tumsnaaasitldda insert 990 VC7 uaz pHSG 398 vector
@78 restriction enzyme EcoRI Waz Hincll #WRI91N heat-inactivated enzyme ‘ﬁ 70°C LHuan
15 W9 3941 vector LAz insert MAaNUlABVLINANT ligation dax1394n ligated plasmid 11
transform Lﬁﬁﬁj E. coli DH50. host L&234l8antaw1e clone ﬁlﬂu white colony (fl insert) uazi
migam chloramphenicol 16 clone ‘%‘a VC20, VC21 %dLﬁa confirm lag3% sequencing
sanInBuduldingl tepA gene 939 uaziifiannazas start codon agldnIniuguues lacZa
(307 3.7)

8. Protein expression 2a4J clone EY tcpA gene LazfiANI19YY initiation codon agl:sl%

feneiiaivanlag lacZ WSa T3 promoter

MIneaasiild clone A% vector agnaL@s3BUEURD clone A% insert 189 tepA
WazLile931n clones ¢ G]ﬁaﬁ”’milxuag’luﬁﬂmamsmuqmaa lacZe, fanuaadaadinTzLw
A3 induction a8 1mM IPTG Tania3ey overnight culture lu LB broth 5 mi uazidniusedin
subculture 0.5 ml U84 overnight culture 84l LB broth 5 ml waaalnal 111y incubate wiau
[wEnT 200 rpm uaz 37°C 1uiaan 1-2 Ty, awnsznale OD Uszanms 0.6 wils culture 1 mi 'l
TE# SIS pre-induction whole cell lysate waatdin IPTG adlulu culture TAlaanuidy
Fuilsz0nos 1 mM U8239 incubate faBnUszanms 3 T, uUs 1 ml Wiiarih whole cell lysate
wazan 1 ml Lﬁlaﬁ’l soluble protein fraction LR non-soluble protein fraction é’aﬁvlﬁa%mﬂu
Watadi 1 33]“7; 3.8 LLR@Y protein profiles Va4 clone 75 insert 1WSsUTBUAY clone N3 vector
2e19L@82 AN samples ﬁl,ﬁmaw,%'wﬁuriau induction W& 3 T. ®AIIN induction GaE 1
mM IPTG lag VC13 clone (specimen B) Wisuneuny parental vector pWSK29 (specimen
A) &% VC20 (specimen D) uaz VC21 (specimen E) W3suilsunu parental vector
pHSG398 (specimen C) HAMINARBIR LINUANULANATITEWINg clone 71T insert waz
parental vector lu protein ﬁm%mlmnd’m@m G]‘Vi‘i whole cell lysate, soluble LLaZ insoluble

protein fractions
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9. Protein expression Tagl%szuv209 T7 RNA polymerase promoter

nsusadaanvasiudnisldminiuquuas T7 RNA polymerase fta'leiSey E. coli
RNA polymerase #angiyen1s LB enzyme Vl active smmm'mm FLAT1zA RNA lu
ammfﬁanjﬁ RNA polymerase W83 E. coli #WaluLvil I@uumwnwuaﬂmﬂlummq@
franscription %ana1nd T7 RNA polymerase §35ianuinimnzfasdoaseain T7 promoter

(P+17) Wint wazaz lainnsSuan transcription 3710 promoter sequence At €183 E. coli DNA

;ﬁ%’yl“ﬁsxuu Two-plasmid system lunszuIums expression lagszuuusnls
expression vector pBlueScript || KS (Strategene) %aﬁ DNA sequence 184 T7 promoter Sij
a9f1sznay mﬂgﬂﬁl 3.5 Iﬂi(ﬂﬁ?\‘]m@;’j’] §1%3U VC7 clone fiAN14184 start codon U3 fcp B
TuAiennadienniu T7 promoter &% plasmid luszuud 2 ldsuanuanLaszit E. coli strain 7
plasmid pGP1-2 (Tabor and Richardson, 1985) (E-2096) 31N University of Adelaide,
Australia (gfl.l‘ﬁl 3.9) Tu plasmid ‘f: enzyme T7 RNA polymerase %:aglﬁmsmuqmaa ApL
promoterLLazmmanﬂﬁu5’31@8 repressor protein C1857 %aﬁmm%eiaqmmgﬁﬂﬁnﬁa i
qm‘ﬂfq}ﬁ(ﬁl’] (30°C) repressor protein ﬁ]zﬂ'uﬂy'omzmum‘s transcription 911 Ap_ promoter T
mmzﬁﬁaagﬂuqm%gﬁga (42°C) repressor protein 3zOn inactivate HHalWiAanIAETY
enzyme T7 RNA polymerase uaﬂmﬂf: plasmid pGP1-2 ﬁaﬂi:ﬂauﬁmﬁuﬁﬁgam
Kanamycin Gsazgzarnlunisidonlaaufiiiusndoins

ﬁ%ﬂ%d transform gene ‘ﬁlﬁaﬂmi express L‘ﬁ”lgj E. coli strain ﬁﬁ plasmid pGP1-2
(E-2096) lasi@3su chemical competent 284 E-2096 lag35v89 Hanahan (1970) 48133239
lumslﬁmﬁa E-2096 ﬁaﬁaowmmm'gmﬁamﬁﬂmmﬁu 30°C w8z chemical competent
cells ﬂvl,@mmsmﬂmﬂu aliquots vL’J‘Y] -70°C @au139rNIZUIUNNT transformation gene “n
#a9n3 lasneasadSouisuny parental plasmid vector maIuwuﬂa pBlueScript Il KS

vector

lun13 transformation 111 chemical competent cells lala plasmid 133704 500 ng-1
ng wdSanas 1-5 pl uaasiald incubate AU chemical competent cells i 4°c 1Humn
Uszanas 30-40 wift @aantiwiin cells U heat-shock 7 42°C tHwaan 90 Funt udaeildus
Twihudedt 4°c Bnidluan 10 wiit ud3eil1dlu LB broth 1 mi i1'ld incubate 30°C
whomwsndwom 1 Ty, daansasiall spread aJUW selective medium Ansudan
Kanamycin (50 pg/ml) wae Ampicillin (100 pg/ml) ILA2 incubate ‘ﬁl 30°C, 2-3 1% colonies ‘ﬁl
T U plates lau&a3313 Ampicillin resistant gene 310 pBlueScript Vlﬁgﬂﬁ’wff’];j E-2096 713

Kanamycin resistant gene W& clone 7116 1U¥in expression @a 11
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luns express protein lataon overnight culture 1% LB broth USunmw 5 ml ‘ﬁfl
Kanamycin w&z Ampicillin  Waxay T IudaaNin overnight culture USanas 100 pl lu
inoculate 54l% medium waaalnd wazin'l incubate 7 30°C wWiawwgnIuwaan 3-5 T,
92919 ODggo = 0.4 diaanntinsinlel incubate 7 42°C 1fwiaan 30 Wit udinliwendedt 37°
C INTWLAUFI881938397N incubate 7 60 W1l 120 Wt waz 150 Wl anudrdy Wiaknan
@383 whole cell lysates, soluble protein fractions La% insoluble protein fractions Lﬁlaﬁm:ﬂ’i’]

Inva9lyUsGuwivunaiiuly clone N3 DNA insert w3a'ly

gﬂ‘ﬁ. 3.10 W3puLnay expressed proteins U84 E. coli strain E-2096 G'fi\‘ifl pBlueScript
II KS vector (3.10 a) L8z E-2096 %aﬂizﬂauﬁw VC7 clone (3.10 b) 22L%IN VC7 clone %\‘lﬁ
insert WaJ tcpA mmma%”miﬂiau‘ﬁ molecular weight 132314 23 kDa %@Lﬂummmaa
Tisduiimendsfiaualily Ui 3.4 Tesdafioury E-2096 75 vector sthaidien lid

protein 91 23 kDa 8&19TALIN

I@Uﬁ‘gﬂ;ﬁ%ﬂlmmm express toxin-coregulated pillus protein (TcpA) G'fidvlﬁﬁiﬁﬂdﬂu
218 subunit protein ﬁflm’mé’lﬁmﬂumiﬁai‘iﬂ (pathogenesis) 86 TeeiBa V. cholerae
W8z TcpA ﬁmmmmmlumim:ﬁu host Iﬁﬁﬁ”ﬁagﬁ@jwﬁ'u 29ilw vaccine candidate
(Attridge et al., 1999) LLazQﬁ@j’uﬁu (immunogenicity) 184 TcpA protein AANUINNZABUARS
biotype YNt LT Qﬁﬁuﬁu@ia TcpA 270 El Tor biotype 3z laigunsailasns host 31n aft
NERAAINIED Classical biotype I (Attridge et al., 1999) aﬂ'wvlsﬁ@nmﬁﬁ'svlﬁﬁaﬂﬁa:
clone LRz express tcpA gene 31N El Tor biotype %Gﬁﬁm’mn’ﬁi:m@ham-mWlmii‘ﬂ

o &
2R %)
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gllﬁ 3.4 Translation of VC7 clone LL&i®3 Open reading frame INAUKWY base 71

NA
AA

NA
AA

NA
AA

NA
AA

NA
AA

NA
AA

NA
AA

NA
AA

NA
AA

NA
AA

NA
AA

NA
AA

NA
AA

119-791

181
22

241
42

301
62

361
82

421
102

481
122

541
142

601
162

661
182

721
202

781
222

TTAAAAAAGGACCAAGCAATGCATTTCCTTAAAACACAAATGGTGGAGTTATATAAATAT
M

GCAATTATTAAAACAGCTTTTTAAGAAGAAGTTTGTAAAAGAAGAACACGATAAGAAAAC
g L L K ¢ L F K K K F V K E E H D K K T

CGGTCAAGAGGGTATGACATTACTCGAAGTAATCATTGTTCTGGGTATTATGGGTGTGGT
G ¢ E G M T L L E V I I VL G I M G V V

CTCAGCGGGTGTTGTTACGCTGGCTCAGCGTGCGATTGATTCGCAGAATATGACTAAGGC
s A G VvV v T L A Q R A I DS Q N M T K A

TGCGCAAAATCTAAACAGCGTGCAAATTGCAATGACACAAACTTATCGTAGTCTTGGTAA
A Q NL N SV o I A M T © T Y R S L G N

TTATCCAGCTACCGCAAACGCAAATGCTGCTACACAGCTAGCTAATGGTTTGGTCAGCCT
Yy p AT A NANAAT QL A N G L V S L

TGGTAAGGTTTCAGCTGATGAGGCAAAGAATCCTTTCACTGGTACAGCTATGGGGATTTT
G K vs A D EAXKNUPF T GG T A M G I F

CTCATTTCCACGAAACTCTGCAGCGAATAAAGCATTCGCAATTACAGTCGGTGGCTTGAC
s F P R N S A A N K A F A I T V G G L T

CCAAGCACAATGTAAGACTTTGGTTACAAGCGTAGGGGATATGTTTCCATTTATCAACGT
A o9 C K T L vT s VvV G DM F P F I N V

GAAAGAAGGTGCTTTCGCTGCTGTCGCTGATCTTGGTGATTTCGAAACGAGTGTCGCAGA
K E G A F A AV A DL GG D VF E T S V A D

TGCTGCTACTGGCGCTGGCGTAATTAAGTCCATTGCACCAGGAAGTGCCAACTTAAACCT
A AT GGA GV I K S I A P G S A N L N L

AACTAATATCACGCATGTTGAGAAGCTTTGTACAGGAACTGCTCCATTCACAGTAGCTTT
T ~n 1 T H VvV E K L ¢ T G T A P F T V A F

TGGTAACAGTTAATCTACACCATTATCTTGATAATTTAATAATAATTTGCCCATGGAAAT
G N S

Universal code; Total amino acid number: 224, MW=23234 daltons

ﬂNWﬂLﬂQ

NA = Nucleic acid

AA = Amino acid
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1 3.5 L&ms plasmid vector pBluescript Il KS vector nlalwns cloning 12

]

1w vC7 Usznaunaa tcpA gene figuysol uaziian192a9 initiation

codon agj‘l%mwmuquwm T7 promoter

Naal131

% Ssp 1442

ssp12850 SP 119

Xmn 12545 Nae 1230

Sca 12526 Pvu 1500 VC7/ tepA

Pvu 11 520

BssHI1510 T7 ‘
Sac 1657

Pvul2416

pBluescript Il KS (+/-)
phagemid vector
2961 bp

Kpn1759
BssH 11792 T3 f

Pvu 11977

At TIT 1153
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31N 3.6 WdAY plasmid vector pWSK29 711%1%n13 clone fragment 310 VC7
iwalWiiAn1ezas initiation codon agluadaAIuANLEY lacZa

promoter

pWSK 29
| plasmid map | R

Dral Clal

S,
Xmnl Nael

§c0 VC13
Pvull

f1 ori
BamHI

Bgll lacZo

pWSK29
(5.4 kb)

Dral

pSCI101 ori

ﬁaLLamalugﬂ clone VC13 l@u1a1nmIaa insert was VC7 @2g restriction

enzyme BamHI waz Clal LLae clone LiTﬂEj pWSK29 naaee enzyme qﬂLﬁmﬁu
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gllﬁ 3.7 L&As plasmid vector pHSG398 (Takara) 7141%wn135 clone fragment
910 VC7 ivalifian1ezas initiation codon agluanaaluanza

lacZo promoter

Hinclll
Accl
pHSG398 : Hindlll Sphl Pstl Sall Xbal BamHI Smal Kpnl Sacl EcoRI

8.5
pHS6398

225 kb

1.5

1.0

é’aLLamlugﬂ clone VC20 uaz VC21 ldu1ainmida insert way VC7 @y
restriction enzyme EcoRI Waz Hincll L8z clone L‘fl’ﬂ;j pHSG398 Naaee enzyme Iq

a s
LAEIIN
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' _ _ ; . :
gllﬁ 3.8 LLd@I protein expression Tw clone 714 gene tcpA ﬁauysm Taan
initiation codon 284 clone waRtadluiianfiauaalagy lacz uaz

agdluiiAn19ag T3 promoter

P40 e
670 =

430 —
a
) () w—
200 =t

14) s

e "
whole cell lysate whole cell lysate

940 — p
670 i
B0 —

b) W0 —

200 —

- .- ""‘RE.A

140 el e U R

| 3 b post-induction | 3 hr podt-induction
ingoluble fraction soluble fraction

Clone ﬁﬁmww: vector pWSK29
VC13 clone (vector pWWSK29 8 insert Va9 tcpA AL IzaNh 0.8 kb)

Clone ‘ﬁflmwlx vector pHSG398
VC20 clone (vector pHSG398 ‘ﬁﬁ insert U84 tcpA VWIAUIZUI 0.8 kb)

m oo o >

VC21 clone (vector pHSG398 ‘ﬁfl insert 189 tcpA YW1AUIENIH 0.8 kb)

1189310 clone da st agnsldnisaiugulas facZ G9uuAINT induce
¢8 IPTG 1 mM ¥la bacterial cells L@UI@]L‘I’T’]@ exponential phase NARUINYIULABY
electrophoresis U84 proteins fldan whole cell lysate, insoluble fraction LLR: soluble

fraction 984 bacterial cells
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gﬂﬁ 3.9 plasmid vector pGP1-2 Usznauny gene NN1MIN&319 T7 RNA

polymerase Feadlan1saruandad Ap,_promoter
u 9

A (35.259) A (35.71)
T7(3106) P, Smal

Sacl
EcoRI

T7 RNA
polymerase

T7 (5840)
BamHI

Psil

HindIIl

Smal Xhol

¥ o v { o )
Vector #8915znaueiey gene c1857 Na319lus@n A repressor ©932 express
kg . s A A o a g o &
n’ml@m’ﬁﬂ’mﬂw"ua\‘l E. coli plac promoter mwaﬁmwrﬂmmiﬂmu repressor HATHUL
o . = P A °
NIZUINNIT transcription 7N Ap_. promoter azmvliﬂmuﬂqmﬂgu 42°C repressor
. . . = v a . . o .
protein N inactivate T93zaNalAlAans induction Va9 ApL promoter LLa:mVlﬂg

NIZUIUNITRINN T7 RNA polymerase
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gllﬁ 3.10 Protein expression 31N E. coli strain E-2096 @ala transform plasmid

1N pBlueScript Il KS (a) waz VC7 (b)

{3) KSvecior snly

940 o} . 4
6710 e
430
k7 p—
00 —

14f) e

®) YC7 clone

40 e
7} e
430 e
300

WO ]

14} s

A = whole cell lysate preparation
B = soluble protein fraction
. . . 3 . P : A
C = insoluble protein fraction lunmasaasuiy specimen NLIANAIIE Ad 1,

2 82 2 1/2 BU. %HI31N induction V8 enzyme T7-RNA polymerase

%

o ' o d A '
li5adn@d1 VC7 clone 3zl protein au1a 23 kDa ATaiau T9lainulu

Aa
clone NutaaNe vector
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10. NIINAWINTEUIBNNTINANAR TepA protein TwiIumann

97 E. coli strain E-2096 fiUsznaueae plasmid 2 wfiafie pGP1-2 uaz V7 1
nanaiuLsim Tasiassln 50 mi LB broth 713 kanamycin 50 ug/mi lu flask vu1@
250 ml I@mﬁmﬁqmﬁqﬁeﬁms:mm 30°C fiaw 9uld ODeg, Uszanms 0.6 doantiuss
Lﬁlwqmﬁgﬁ%ﬂﬂﬁ 42°C 1flwaan 30 wifitile inactivate repressor protein Lia¥in WS
NNI8319 enzyme T7 RNA polymerase LLae enzyme ﬁ%xﬂizﬁu T7 promoter MAiia
transcription 483 VC7 plasmid Safdmsznauvay T7 promoter ayj%ﬁﬁﬁuﬁ tcpA 68
mnfuﬁu@oﬁa@ﬂﬂﬁqm%nﬂﬁ 37°C Jwaan 2 ou Aawsn bacterial culture i
centrifuge ﬁ' 8,000 x g Juan 15 win @1 cell pellet ﬁlvl@ﬂﬂa:mﬂlu inclusion body
solubilization buffer (50 mM Tris-HCI, pH 8.0; 1 mM EDTA, pH 8.0; 50 mM NaCl; 0.5%
Triton X-100; 8 M urea) luaa&3% 3 ml 6@ bacterial wet weight 1 N3 daansusainly
sonicate Lol RmASLANGAW UFIYN cell lysate ety centrifuge # 10,000 x g 1
wonian cell debris oanuazsin supematant Alaly dialyse lwsinan et crude
protein (1% supernatant) «’Fi"l,@ﬂmmnﬁw acrylamide gel electrophoresis WU protein
band fUszanos 25 kDa Gvenainilu TepA Tarau TaglduUSualdsdiuain LB broth 2

807 Uszunos 15 nIw
11. Immunogenicity 283 TcpA protein

;ﬁﬁlﬂvlﬁ immunize %1 mice @28 crude bacterial lysate (lysate U84 recombinant
E. coli) Wa@n®w1i1 TcpA mmmm:éjﬂﬁé’mfﬂmamauauaoéﬁUi:uugﬁﬁuﬁ’ﬂm
myafaneuiivadde TepA lew3eld (immunogenicity 109 TepA) Tag'le immunize
113 intraperitoneal LAz oral routes luns immunize N4 intraperitoneal route lale
crude bacterial lysate 1U3u1ms 250 ug JEHIEN immunogen nu adjuvant LL&:ﬁWfi‘lWJ@
814 doses ﬁwaﬁuﬂ%a:aaaﬁﬂmﬁ 14 dose wInMay immunogen Ay complete Freund
adjuvant uaz 1% incomplete Freund adjuvant lu doses figaauazany wasanaalaafiana
LLﬁ?%ﬁd&ﬂ@ﬂﬁ%dLﬁ]’]ﬂﬁﬂ@‘ﬁh&ﬁ immunized lUnesauniuanudvafde homologous

antigen

&IMIUNNT immunize M4 oral route @ 1 crude bacterial lysate 1 mg ﬂaum}
uaazan  lagldnanuasulagaran eI nIz e WIILAasATIaIg AR eI
. . & @ ) [ A ' o A 4 o o a a
immunize maﬁg@mwuaaﬂ@’mwl,@Lﬁnzl,aawwmazmLwam"lﬂmammmmau@ua@
LHLAEIIN (Elumsi”Jau%kmﬁjmﬁwlﬁilﬁu%maaaﬁumm:mzl 5% sodium bicarbonate
U3uas 0.1 ml riauilow immunogen tNariwlail immunogen gnvinansannnIalu

NITLNE)
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wonaniealevin - Western blot  analysis Lﬁ"amaadw%%’wamkm@aaaﬁgﬂ
immunized @28 crude bacterial lysate InmIssuanfuafee TcpA protein il lag
¥ nitrocellulose membrane 7 blot &8 SDS-PAGE separated-crude bacterial lysate
v Ufn3ennudsuaas immunized mice Adoany 1:200 (F3ufieznamoy Idnniinl
absorbed @78 E. coli 2096 fiawifiaa® background antibody 68 E. coli 2096 G911 host
strain) NANNINARDIYIN Western blot analysis W71 mice ‘ﬁgﬂ immunized @28 TcpA +
adjuvant 13 intraperitoneal route a%mau@uaﬁ@iaiﬂiauﬁ molecular weight U3zanms
25 kDa (Figure 3.1, lanes 3 uaz 4) lag'liwy antibody il serum faw immunize
(Figure 3.11, lanes 18z 2) &% mice ﬁgﬂ immunize 1149 oral route NRINITOFII
antibody dalUsauil molecular weight asonufiairlu mice ﬂaj&l‘ﬁl immunized lag

intraperitoneal injection LTWN (Figure 3.11, lanes 7 LLaz 8)
12. N13WAR purified TcpA protein

lunsAns  immunogenicity 289 TepA Hanwudniudadlt purified TcpA

protein MNITATIVINFATNARDIAIUURIILOUGUAAAE TepA 339 AIUUII eI
purified TcpA lagls Sephadex G-75 gel filtration chromatography L8 DEAE 52 anion

Y A n€ Vo =3 1

exchange chromatography uel liaansn purify TepA lAUTaNT 100% lddu3a seands
1al3% affinity column chromatography lasaalusdiu TcpA % histidine 6 Imaqaaﬂ
= . e . A o o . Aa . I 6
BENRIN C-terminal W8y histidines WAANRRINNTAIUNAY resin Nilane nickle 1uada
Usznay v ldmansa elute lds@undanudumienung aanunan column lamenas

INMIAGLDEIBLTZNALE® ) Vad E. coli 1w host N14IUAL column aanlUnuauss

MYIsoEINIL 2 Tuaan Astunauinitalunslaan tcpA gene \Ng vector
pTrcHis2 (Invitrogen) 7§ histidine $1un 6 I&JLaqaa@a%iﬁd’m C-terminal waziiiale
clone figfolusiufigosmauds 39l induce WaslusaudSanmanng nawin g
duaaniiosaamainlUsawlirnm Probond resin affinity column %a%’ﬂﬁﬁﬁuimaqa

. - v R a [ v 1 n.‘.l' d' 1 = 2
U84 histidine LR34 elute Iﬂimuaanm%mmﬂmamuauﬂ‘lmunu column BﬂﬂlelLLa’J

1%‘%%(%% cloning a4 plasmid 310 VC7 clone NGAAI8 restriction enzymes
BamHI waz Xhol wain'll clone \INg vector e fa pTrcHis2A, pTrcHis2B Was
pTrcHis2C @4 vector suTfiaianNuuaAna IR uAgIwYes multiple cloning site 8wil%
WalW reading frames 2891138uiaz transtate panunensr 16 vector nesuwiiaiian
FaE enzyme 119F0ITRATITHAD BamHI Waz Xhol U&24N ligate U 0.8 kb DNA
fragments W83y VC7 clone ‘ﬁl elute 88NV19IN agarose gel faNn39in ligated DNA 14
transform L°fl/’1§ E. coli DH50. host L& screen #1 clone ﬁ‘lﬁi@ﬂﬂ’mﬁﬁw plasmid

(miniprep) LRIA® plasmid DNA @28 restriction enzyme BamHI W&z Xhol uazlaldan
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laaund insert 110 express laavinny induce @38 1 mM IPTG %9 early log phase
. v ' = = & =
growth 983 recombinant clone LLR7 culture galldn 2 vy IUD9 late log phase INNUBHII
Wmuafiisoan clone @99liia3un whole cell lysates Wa1@3299780N1T859
recombinant protein 310 insert DNA 38kl lagd3ouifisuny whole cell lysate a1n

[ =} a d' (=
vector ALAEINWA b1 insert

lun3 clone tcpA gene ey vector ﬁzdm&mﬁ@ WU tcpA insert ‘ﬁ clone
\INg pTrcHis2A nsiufiains recombinant protein 91N Figure 3.12 az1fiui clone 7ifl
W89 vector pTrcHis2A faw (lane 1) WazWad (lane 2) M7 induce d38 1 mM IPTG a2y
fnsshslusdnfivaslag WnduwanldsiuUng ualusdiuan cones A3, A5, A6 7if
fcpA insert wuimsaalusanuuwadszana 25 kDa Lﬁami induce 628 1 mM IPTG
(lanes 4, 6, L8z 8) uazidIsunauny protein profile nawk IPTG induction (lanes 3, 5

e 7)

\flawuin recombinant clone &unsa express lusdwihmanglaudriein E.
coli clone mﬁmﬁam’%w cell lysate i?u@aumsm’%mﬂ@mia fau bacterial culture ‘ﬁ
induce ¢8 1 mM IPTG 50 ml 11 centrifuge 1#le cell pellet ua39sinluazanelu
guanidinium lysis buffer, pH 7.8 U313 10 ml lagdsasliAa cell lysis ﬁqmwgﬁﬁaa
Uszanm 5-10 Wt daaniuwisinly sonicate 1ufitfin e shear DNA uaz RNA fiau
il centrifuge Livaugn cell debris aan'ly udiam supernatant ULLLTW 2 &A%

8z 5 ml Lia¥i1 affinity column ¢ia'k

11 E. coli lysate 5 ml L3N incubate AL Invitrogen’s Probond resin Jutaan
10 w1 L‘ﬁlaiﬁ polyhistidine-tagged protein AUNU nickle U resin LLéT’J“?T\‘iFLﬁ resin @n
ALNDURINILD (%’%aa’]ﬁﬂif low speed centrifugation; 800 x g ﬁvL@T) ﬁiaﬁ]’mlfml,zmd’mﬁ
Husineanly uazthh 5 mi lysate §audl 2 Find1979dn waIaINTUE protein Aug Al

UNU nickle U resin A%

o 8N 2 A3a denaturing binding buffer (34163 4 ml x 2) (8M urea, 20

mM sodium phosphate, 500 mM sodium chloride, pH 7.8)

O 8 2 A39628 denaturing wash buffer 6.0 (4 ml x 2) (8M urea, 20 mM

sodium phosphate, 500 mM sodium chloride, pH 6.0)

O & 2 A998 denaturing wash buffer 5.3 (4 ml x 2) (8M urea, 20 mM

sodium phosphate, 500 mM sodium chloride, pH 5.3)
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%u@lauq@ﬁ'wﬁami elute protein LWNNB@ANNIIN column @2g denaturing
elution buffer 4.0 (5 ml) (8M urea, 20 mM sodium phosphate, 500 mM sodium chloride,
pH 4.0) lasiAuuesn elute 1 fractions (1 ml) waztinudas fractionldin OD,g 318
protein N elute BANYWIAT daansiwinlsauluudas fraction w1 dialyse Tw 10 mM
Tris, pH 8.0, 0.1% Triton X-100 \arn3@ urea sanly udliusas fraction laviag
protein profile 1875 SDS-PAGE L‘ﬁﬂg}’i’] protein U%gﬂ%ﬁﬁadﬂﬂiagﬁ fraction 1@ 210
Figure 3.13 AW protein profile w84 fractions 1 LAy 2 ﬁgﬂ elute 310 affinity column

fluUsauuma 25 kDa @evnazln TepA
13. N1SLAI8H recombinant cholera toxin (rCT) uag procholeragenoid (P)

fauUIznaunanvad oral cholera vaccine ﬁﬂm:gﬁ%ﬂ%ﬁauavkﬁa
lipopolysacharide, TcpA (fimbriae) LLRs procholeragenoid (P) :1%\1 P N8 heat-inactivated,
high molecular weight cholera toxin (CT) Gagmiiufinda A-subunit %Qﬂﬁ’]mﬂ‘lﬂ
\flounua 1nde B-subunit Faillu immunogen fignAnued oral vaccine ﬁﬁlzmzﬁﬂﬁiﬁo
muvaslaarannanfivefide B-subunit T99zdavN9NITIUVEY CT fiu GMA
gangioside ;ﬁ%ﬂ@ﬂ“ﬁ' recombinant E. coli strain MC1061 s'fildwﬁ@l cholera toxin (CT) e
TudSanmsannanlfiiu source 189 cholera toxin lagl#33msteasea cholera toxin &9let
a5unelilay Uresaka of al, 1994 vayyldlasdafiaifios £ coli strain MC1061lu LB
broth 7% ampicillin WEwag 100 pg/ml Taswgdef 37°C Twfn udr3afiy cell pellet
lag centrifugation @iamnfuﬁn cell pellet Wazangli 10 mM Tris-HC buffer, pH 8.6 %0
NEN 0.9% NaCl a2t bacterial cell suspension 14 sonicate LﬁalﬁLsﬁaﬁLL@]ﬂ ﬁ]’m‘lfu
centrifuge tawsn cell debris aanlUfawingw supernatant Tanaznanlysain lasidu
813 ammonium sulfate TR ldaNNTNTH 65% saturation (516 gllitre) WAIIIAUAZND
Tusduiilalas centrifuge 71 10,000 x g 1iluasn 20 Wit aznauldsaudleinluszaslun
TEAN buffer (50 mM Tris-HCI buffer pH 7.4 containing 0.2 M NaCl, 3 mM NaN;, 1 mM
EDTA) ud9il) dialyse dhadn Tu buffer @it Tusauilevinlurw immobilized
galactose column uaztiledann B-subunit w89 CT Dunana galactose 39snansnauny
column " daanniiudnsTuUsduang 289 E. coli host aanlu1¥wuade TEAN buffer aw
N3213 eluate HA1 OD,, 1% 0 @09 NEUAS elute CT 88NN immobilized column §78l
0.5 M galactose 14 TEAN buffer uazifiu 1 ml fractions ¥1a1 dialyse lumgl:’mébu LAZ®IA
@ protein profile Tay3% SDS-PAGE az1ua1n Figure 3.14 31 CT fign elute aanutila
i lddulu sample buffer ‘ﬁﬁ 2-mercaptoethanol Nawagjﬁlzvléf protein bands ‘ﬁ molecular

weights 30 a2 10 kDa T4a39NU HANUBI A Wa2 B subunits 189 CT @a&1au
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Recombinant CT protein NNaa baiiiaiinll heat-inactivated tiNavinaaain A-
. A I 1 . . dl o v a 1 a ' .
subunit B9L1&IU active toxin ﬂwﬂ%mmmiaﬁmizi’mﬁmmﬁ procholeragenoid (P)

Feazlmiilusawilsznavas oral cholera vaccine 8wsunITIaeluaiwea b
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Tassn1sdasn 3 @i 2:
mMInagaudsz8nsSnI1Nuas liposome Waz CpG DNA

p9AUsznauvad oral cholera vaccine ﬁLauaimﬂm:;ﬁﬁ'm:ﬂs:nauﬁw
fimbriae #38 toxin co-regulated pili protein (TcpA), procholeragenoid UWae
lipopolysaccharide 310 V. cholerae O1 Eﬁ%ﬂﬁ]:ﬂ@ﬁﬂﬂfﬂ%ﬂ@ﬂlﬁ adjuvant 2 Tie fa
liposome WAy CpG DNA 11 adjuvants ﬁaaawﬁwﬁazmmsmﬁlu immunogenicity V84
vaccine ldwialil lasazvinmsnanadluny rat LLﬂ:‘ﬂz@li’J%iﬁ%L&L%é’]iﬁ%’]dLLauauaa(ﬂ'a
immunogen waazatsunn-Rasinesla I(ﬂUﬁ]z@]mﬁ]gﬁﬁmulﬁmﬁﬁwamLLau?maa (plasma

cells) NN W1Z6D immunogen waazafia 11 lamina propria tissue section
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e 207X
e 118.0
P 81 -U

e 525

et 0
o B9

pe 207

gllﬁ 3.11 Western blot analysis 289 mouse serum 7@ bacterial lysate 283 E. coli

clone NHARA TcpA protein

%‘I&Lﬂ@;mlﬁﬂgﬂ immunize 1@ intraperitoneal route; Lanes 1 Wz 2 Sij
serum samples 2avviutn@naugn immunize @78 TcpA + adjuvant 13
intraperitoneal route LT lanes 3 WAz 4 1w serum samples mam}&aaaéﬁ

L@U1AI9INYN immunized 618 TepA La2 3 doses

%Hﬂéuﬁaadgﬂ immunized lagm1d oral route; Lanes 5 LLAs 6 viJu serum
samples Aauldsy immunogen LLaY lanes 7 Wae 8 1w serum samples WA

97N immunized 487 3 doses

dq' > . d' 1 & .
ANAITAINIZAY protein band Na1@ 31321 band Va9 immuno complex a4

TcpA protein NULAUALEA
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Vector
plc His24 cloneA3  cloneAS  cloneAd

N D e I R
1 2 3 4 5 6 71 8 kDa

™ — 670
- — 130

— 140

311 3.12 WAA9 SDS-PAGE patterns 229l1357% 2a3 expression vector

pTrcHis2A fidluazlaidl insert 289 tcpA gene

lane 1, bacterial lysate U84 E. coli strain % vector pTrcHis2A naw IPTG induction
lane 2, bacterial lysate W84 E. coli strain % vector pTrcHis2A #a4d IPTG induction

lane 3, bacterial lysate V84 E. coli strain A3 ‘ﬁfl pTrcHis2A ez tcpA insert naw IPTG
induction
lane 4, bacterial lysate U84 E. coli strain A3 ﬁﬁ pTrcHis2A e fcpA insert wad IPTG
induction
lane 5, bacterial lysate U84 E. coli strain A5 ﬁﬁ pTrcHis2A ILaz tcpA insert naw IPTG
induction
lane 6, bacterial lysate 284 E. coli strain AS ‘ﬁﬁ pTrcHis2A LLae tcpA insert wad IPTG
induction
lane 7, bacterial lysate 284 E. coli strain A6 ﬁﬁ pTrcHis2A LRz tcpA insert Naw IPTG
induction
lane 8, bacterial lysate 284 E. coli strain A6 ﬁﬁ pTrcHis2A LLae tcpA insert wad IPTG

induction

Lane mﬁﬂq@ﬁa standard molecular weights
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F1 F2

i

\

gﬂﬁ 3.13 Protein profile 284 purified TcpA protein fractions 1 (F,) uaz 2 (F,)

elute 3711 Probond Nickle affinity column o9 purified protein Y

molecular weight U3z 25 kDa

940
67.0

430

300

200

140

]
=1

nan
u
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54 3 2 1

940
670
430

A-subunit 300
200

B-stbuni 140

gllﬁ 3.14 u&a9 protein profiles Tu2waawn13t@384 recombinant CT

Lane 1, protein profile Wa3 E. coli MC1061

Lanes 2-5, protein profiles 1N fractions @149 7 elute aanu1N

immobilized galactose column

¥ 1
a A

ane3sfl bands 84 CT-A (= 30kDa) uaz CT-B (~ 10 kDa) subunits
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a o‘& 3 . a J ¥ o
10THaRINATIUTENAUAY Immunogens ﬁ']ﬂJ“lTu(ﬂ%vL@u"leﬂYl(ﬂﬁaU‘ﬂﬂ

. - o 6 A . ] o A
immunogenicity lugainaassfa rat model b formulations @14 gnuAa:

Vaccine 1:

Vaccine 2:

Vaccine 3:

Vaccine 4:

Vaccine 5:

Vaccine 6:

isznaueae TcepA, P, LPS (immunogens), liposomes (delivery
vehicle) a2 CpGDNA (ODN#1826) @svinmsinfiiils adjuvant vadilee
1 TcpA 5 mg, P 200 pg, LPS 5 mg, CpGDNA 100 pg [lagia3su
liposomes 37N cholesterol LLaz sphingomyelin ANIDVD Chaicumpa
et al. (1990)] 114 3 ml 5% NaHCO,

U3enau@ie immunogens NIRNTAA (Ao TcpA, P uar LPS laaivin
AU vaccine 1), liposomes LLaz non-CpGDNA (ODN#1928) (100 ng) Tu
3 ml 5% NaHCO;

Usznaume TcpA, P uae LPS uaz liposomes laolifl CpGDNA
(ODN#1826) laawyinAu vaccine 1 14 3 ml 5% NaHCO;

Usznaudle TepA, P uaz LPS uaz CpGDNA (ODN#1826) lag'laidl

liposomes laa¥inny vaccine 1 11 3 ml 5% NaHCO;

Usenauele TepA, P uaz LPS uae non-CpGDNA (ODN#1928) lae'la)

3 liposomes lasyinny vaccine 2 11 3 ml 5% NaHCO;

U3enau@le immunogens NIRNTAA (TcpA, P uaz LPS) wintiu lag

WinAU vaccine 1 14 3 ml 5% NaHCO,

d‘v v = a A
uanmnﬂmmw Placebos aﬂmwgmﬂa

Placebo 1:

Placebo 2:

Placebo 3:

Usznauene liposomes We98en9LA8 1 3 ml 5% NaHCO,

Usznaueie CpG DNA (ODN#1826) LiNedanaidad (100 pg) 1w 3 m
5% NaHCO,

Usenaudle 5% NaHCO; solution U381@35 3 ml Talgiiw diluent va3

vaccine 1N formulation 144 3 ml 5% NaHCO;
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NN3LA38N recombinant TcpA

o 4 . g ,
1 VC7 clone &3 carry fcpA gene f ligated agJny vector pBluescript II KS lag
Un@ plasmid system #azdas maintain Ngawnnidnda 30°C wdiilah luiRngungiidu
42°C 9zR141I0 inactivate repressor protein wazyi limIase T7 RNA polymerase
o 4 . A
LaHagATNBANT express TepA &9 TepA Rpwaszanas 23-25 kDa udLikad91nns
. . . [~ . . a '
purify tcpA lag gel filtration %38 ion exchange column chromatographies JAIUENEIN

LS’]’?SGVL@T subclone L°iT’1VLﬂ1u vectors pTrcHis 2 A, B uaz C L8139 transform vectors L°iT’11u

E. coli DH50C Wu1d1 plasmid TrcHis 2 A T3 transform N E. coli DH50C &14138

express TcpA '@ wel TreHis 2 B waz TreHis 2 C 1l express TcpA

lunmsiasou TcpA 6411 recombinant E. coli 11 inoculate a4l LB broth 3 ml
AL ampicillin 50 pg/ml WA incubate #i 37°C wionwindnudn 'E'uj;a%u"l@i” inoculate
overnight culture Y31 1 ml 84l LB broth 50 ml (N&d amplicillin 50 pug/ml) incubate
7 37°C wianign 3 12lus aull OD # 600 nm = 0.6 (radagil mid-log phase) L@l
IPTG a9lu culture 1A la@naduds 1 mM (0.5 ml 289 100 mM IPTG) &7 incubate @a
3n 2 Talush 37°C aniwin culture Uiludl 8,000 X g # 4°C Hwa 15 Wi i
pellet 4 resuspend Tu denaturing binding buffer wa3i e u purify ProBond
Purification System e lfilwSaduda’ly

N1 3YN LPS

& extract LPS 210 Vibrio cholerae biotype El Tor strain O17SR lag phenol-

water extraction method (Westphal and Jann, 1965)
NN Procholeragenoid (P)

Procholeragenoid (P) fa heat-mediated conversion of CT (cholera toxin %38
choleragen) Lﬁ'aélﬁlﬂu cholera toxoid (B-subunits %dﬁ trace activity of A-subunit WARe
atlaifiu 5% a4 holotoxin) vailasmsin CT W heat # 65°C 1{wnan 15 widt dn
heat WWn9 (25 wifl) 28 activity 189 subunit A (toxicity) twaa 1 % 37 laivinane
activity 289 CT A-subunit l#nuanwIzaadnsI# A-subunit 1% adjuvant uaz break

oral tolerance @ protein antigen A8l

lét@3on CT 970 recombinant E. coli MC 1061 (pKTJ5-15X) @4}e clone ctx
genes 13u87 lawsin recombinant E. coli 41 streak Ut agar plate Tall ampicillin Na&lag

100 pg/ml Lival#la single colonies #&931N incubate ThuAKA 37°C ¥ colonies 91N
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plate Uszanms 1 loop 1 inoculate 1w LB broth Tawan ampicillin (100 ug/ml) w&
incubate Wanwwend 37°C 1Hwaan 3 Taludg 9nsiusinly inoculate a4l LB broth 500

ml (W&& ampicillin 100 pg/ml) W&2 incubate WiauLENN 37°C TUAK

1%5%?(1%%%1 culture mﬁmﬁial‘ﬂﬁ cell pellet mnifu resuspended pellet Tu
10 mM Tris-HCI buffer, pH 8.6 @9naw 0.9% NaCl 31Nt cell suspension T¥in 1w
waduanlasld sonication A 20 kHz, 2 wifl 5 a3s iwia supernatant udasinluan
AzNanILMILAY ammonium sulfate A1u 65% saturation (516 glliter) WA
precipitate lUazanslu TEAN buffer, pH 7.4 WRIAN dialyse L81 ammonium sulfate aan
lu buffer @sanuua9zld “crude CT”

11 crude CT o purify Tl pure CT lagls galactose column chromatography
(Pierce Co., Rockford, USA) uazlf technique inilaunuisiaiow LT 90 ETEC (lvag

FEmslulasenmstes? 2 v 41 uaz 42)
N13LAI8X rabbit anti-CT immunoglobulins
& immunized n3zeine (2-2.5 kg) @728 cholera toxin MUATT19N 3.1

ldinzifenanniilanszaneluiun 64 (Day 64) udwandsuivesi lanaznan

181 immunoglobulins 1agld ammonium sulfate precipitation (50% saturation)
NN3LAIN rabbit anti-TcpA
16 immunized n3z@ny é28 purified TcpA

#8991 immunized A3IgATINBLTIREIFUA leanzizananmalanszdnsld
LENLENTTNLNBLATHY  immunoglobulins  LTWLALANUNITLATEN  rabbit anti-CT

immunoglobulins
NSLA383 Anti-V. cholerae O1 LPS

o g .
1% mouse monoclonal antibodies 4 specific @8 V. cholerae O1 LPS 371N
hybridoma clone 27E10 lagldsuanuidailaannu3sn Sciences Development and

Management Ltd. 3Tafn51a3 clone @9nan1lan &Inw. (Chaicumpa et al., 1995)



168

19197 3.1 Rabbit immunization schedule and dosages of CT

Day CT (ug/ml NSS)
0 4
8 10
15 20
33 40
43 40

50 40
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A0 naanIuazn1s immunize

v & A av A . 2 A % s a
RAINARDIN M IWANTITERINAAD  Wistar rats Tala1y 8 FUaumziTuNNT
NARY LOsTaNINNEIUNFAINARAIUAITIA WAINLIRUNAAS Liidaantiln 9 ngY NRal
'V g Y % ' ~ % . . g . ¥ v
8 5 m(Lﬁmi’J&lﬂu 5 @361 WINTI) I sterile woodchips 1% bedding LRZLREIA e

mmwg%amﬂﬁ%ﬁ'ﬂ I N awinauuinnsasuazkaslsuana

' a o & v ' v & v &d 6 ¥ &
ﬂﬂ%ﬁ&lﬂ']‘i‘ﬂ@]ﬂﬂdvl(ﬂ LR UG%LLI%E]%]EL%%BGLQ PIRAINA UL TANRATLVATD WL T 1

A o & A vAa o v c‘lp [l a
L’Jﬂ’]ﬁ%\‘lﬁﬂ(ﬂ’]‘ﬁLWﬂiﬁ‘H%ﬂﬂJﬁﬂ’]’):ﬁﬂdLﬂﬁldl%ﬂJ LASANTIEAMULAILAR

"L@“’Lﬁﬂhsa@mmilﬂunm 15 T2lad ﬂ'au'ﬂauﬁ‘ﬂ%ué"sawﬁﬂ@aﬁ?aazmUaglu
5% NaHCO; USunow 3 ml laslt Luer fitting cannula Ssdanendulanznan saawdnlu

esophagus (Campbell, 1991)

wiwdazngy a3y oral vaccine W3a placebo TawnsRuMazaNlas lasiiu

JrazvindTenIndlarrasFlanit
® % ] o o £ A a = o U
MINUAQEUALNIIATIVRUIIWIBIBARNNAALABAVAA Lhan L&
% a = v ~ Q v [ °I’
waannfleniadulasgariuasuidaiu dliny rats aaamuniuam 24 4
q oo A a ' o o . a v K
Tus udldhauanadn@) 1eenaauny rat udazdidan diethylether augaDAuT 39131
\Raauausnia@3n uaz peripheral blood mononuclear cells (PBMC) ausinulasis
cervical dislocation nnuuNIIanniBsMBLAa? aaLad lEanaaaaANEIeen
Y1AINIGNU serosal WAz mucosal surface ¢28 cold PBS, pH 7.2 dadldanan
= a = . ~
pyrolus Uszanas 28-32 oy, LuTusnidszanaduas 1 . 1hulu disposable molds G593
OCT (frozen section medium) w339a #hlhfiufl —70°C ialdaTamuazinduin
antibody producing cell (AbPC) 14 lamina propria dald @235 double antibody

, . 4 Al o
sandwich method of immunofluorescence TiNVWAWAI Diagram 2

UM IHUS UINLTRANITBIUEd  fluorescein  (ADPC)  dauandlanidasuiia b
tissue sections 313 2 sections Gian 1 ¢ 334 10 sections b udazNgY (NN 5

@) luudaz section lasud1uan AbPC lu 25 microscopic fields (fNa9VENEVMSILLTAR

10 ocular X 10 objective) TIuNIFUluLdaznguIHLITAANINUALYL 250 microscopic

fields LN@NIAALRRE ( X ) WAz standard deviation (SD)
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Diagram 2: WEAIABADBAITATIINILALHUIN1WIN antibody producing cells
(AbPC) Tw jejunal sections 289 immunized rats 2835 double

antibody sandwich method of immunofluorescence

Jejunal sections (5 pm)

¢ blocked with 10% normal rabbit serum in PBS,
pH 7.2

¢ fixed with methanol (3-5 min), air-dried

¢ washed with PBS, pH 7.2 (10 min)

Incubate 30 min with antigen (either 10 pg/ml pure TcpA,
10 pg/ml pure LPS or 2 pg/ml pure CT)

¢ washed with PBS, pH 7.2 (30 min)

Incubate 30 min with either anti-TcpA, anti-LPS, or anti-CT

¢ washed with PBS, pH 7.2

Incubate 30 min with either swine anti-rabbit- or rabbit anti-mouse

immunoglobulins labeled with FITC

¢ washed with PBS, pH 7.2, blot dried

Count fluoresced cells in lamina propria using fluorescence microscope

(10 X 10)
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NAaN139Y

NINAFOL Immunogenicity 299IATUNY 6 formulations Laz 3 placebos lunns
induce AbPC ludldvainy rat nasas iWagin CpGDNA azlfiilu oral adjuvant lu

mucosal vaccine la#3e 14 1WSsufisuny placebos 3 ngw lananssdalud

a13197 3.2 UEAIEIHIN antibody producing cells (mm‘é"mmz standard
deviation) Lﬁaﬁuﬁ’m microscopic magnification 10x W&z objective 10x @a 1
microscopic field

WUTT 91%2% anti-LPS maamjuﬁ 1-9 fa 118.7212.47, 109.2312.59, 108.06+
2.27, 86.8512.11, 80.1112.20, 80.0812.58, 12.1510.39, 8.4810.31, uaz 8.0210.41
MUS1A

FIUANARLSIWIN anti-TCP producing cells maamjuﬁ 1-9 fa 47.7010.54,
43.1010.67, 43.1710.64, 37.3010.58, 34.2410.65, 34.6810.43, 7.1010.23, 570+
0.19, uaz 5.7410.17 aNs1OU

ALafudIwIn anti-CT producing cells 6@ 1 microscopic field fa 111.7312.55,
94.3812.13, 93.5112.27, 83.4412.21, 74.7412.16, 74.8012.02, 9.0410.41, 559+
0.44, uaz 5.0110.18 ANE1GL

G914 vaccine formulaton 1 Gefuawdiaurssuziiede LPS, TCP uaw
procholeragenoid (P) associate 11U liposome (L) WazW&¥ bacterial CpG DNA (# OKN
1826) 93 immunogenicity gdﬁq@ %\‘lmmim"ﬁﬂu order of magnitude Va3
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Figure 3.15 a) Anti-LPS producing cells in jejunal lamina propria of rat at villous
core (group 1); 10 x ocular, 10 x objective

b) Liposome control
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1. Test Kits for detection of pathogenic Leptospira antigen in Urine

The diagnostic test kits, namely Lepto-Dot, for detection of Leptospira antigenuria

was provided by Science Development and Management Ltd. (SDM), Thailand.

General description of the test kits

A. Starter kit

Each starter kit contains :

A1 Slot-blot device
A.2  Suction pump
A.3 Water trapping flasks
A.4 Rubber bungs and vacuum tubing (A.4)
A.5 Plastic boxes ; Test (T) box (A.5.1) and Control (C) box (A.5.2)
A.6 Antibody conjugate (0.3 ml)
A.7  Enzyme conjugate (0.3 ml)
A.8 Substrate (40 ml)
B. Test kit

B.1
B.2
B.3

B.4
B.5
B.6
B.7
B.8

Each test kit contains :

Monoclonal antibodies, 100 ml

Blocking Solution, 100 ml

Washing buffer A (100 ml of stock solution). Working solution of washing
buffer A is prepared by mixing 100 ml of the stock solution provided In the
test kit with 2.4 litres of distilled water. This diluted buffer A should be kept
in a tightly sealed container at room temperature for future use.

Washing buffer B, 100 ml

Control pieces, 20 pieces contained in a small plastic vial with cap
Nitrocellulose membrane (NC); 80 x 100 mm, 2 pieces

Filter paper; 80 X 110 mm, 2 pieces

Work sheet

* Note : Always store the following reagents/materials at 4°C - A6, A7, A8, B.1, B.2,
B.4, B.5 and B.6
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Specimen

2.1 Fresh urine samples, urine stored at 4°C not over than 24 hours or urine

stored at -20°C (to wait till the sample is dissolved).

2.2 Aliquot individually 1.5 ml of samples to 4 Eppendorf and mark appropriately.
Six ml of urine samples was centrifuged at 12,000 X g for 10 min at room
temperature; 5.5 ml of the supernatant was discarded. Boil at 100°C in the

water bath for 20 minutes.

Procedure of the test

3.1 One NC sheet can be used for 48 urine samples by dividing the NC into two
portions, i.e. Test NC (T1-T48) and Control NC (C1-C48), as shown below:

1 2 3 4 5 6 i 7 8 9 10 1 12
A T T2 T3 T4 T5 T6 I C1 C2 C3 C4 C5 C6
1
B T7 T8 T9| T10 | TM T2, C7 C8 co9| C10| CM C12

C T13 T14 T15 T16 T17 T8l c13| c14| c15| c16 | c17 | c18

D T19 | T20 | T21 T22 | T23 | T24 | C19 | C20 | C21 C22 | C23 | C24

E T256 | T26 | T27 | T28 | T29 | T30 : C25 | C26 | C27 | C28 | C29 | C30

F T31 T32 | T33 | T34 | T35 | T36 : C31 C32 | C33 | C34 | C35| C36

G T37 | T38| T39 | T40 | T41 T42 | Cc37 | Cc38 | C39 | Cc40 | C#1 C42

H T43 T44 T45 T46 T47 T48 i C43 | C44 | C45 | C46 | C47 | C48




205

Place filter paper (B.7) on the sealed gasket of the Slot-blot device (A.1). Place the
NC on top, then cover with upper plate of the Slot-blot device and assemble slightly
screws. Connect the device to the suction pump (A.2) which was linked with water

trapping flasks (A.3) by vacuum tubing (A.4)

sample template with
attached sealing screws

00009000
00000000
00000000
00000000
00000000

(=t e gasket support plate
fieny feanR [N [« (e fee) fas) Vel Tas) |
Fieny Eeey o] [l ) ) Y- -
w1l 1 |
S\ SN\ — yacuum manifold

=
_I_ < tubing and flow valve

3.3 Open suction pump and use automatic pipette and tip pipette 200 LLI of urine
sample and dot onto the plate of Slot-blot device correlating to the work sheet,
i.e. urine sample no. 1 = T1. Dot the same specimen onto the C1 to make

duplicate. Dot specimens no. 2 and so on onto the second and respective



206

holes of Slot-blot device. Use 1 pipette tip for 1 urine sample only. When
finished, screw off the plate, mark the corner of right low paper and place Test

NC and Control NC into the T box (A.7). Allow air-dry (about 5 minutes).

3.4 Place a control piece (B.5) into T box. Pour adequate volume of blocking
solution (B.2) to cover the two NC pieces and the control piece. Leave the box
at room temperature for 10 minutes with occasional rocking then discard the
blocking solution.

3.5 Wash the NC pieces and control piece three times with diluted washing buffer
A (B.3).

3.6 Place Control NC (C1-C48) into C box (A.5.2) while keeping Test NC and
control piece in T box.

3.7 Pour MAb (B.1) to cover the Test NC and the control piece in the T box; pour
washing buffer A into C box to cover the Control NC. Leave the two boxes at
room temperature for 30 minutes with occasional shaking. Discard the MADb
from the T box.

T1| T2| T3| T4| T5| Te c1| c2| c3| ca| c5] ce
17| T8| T9| Tio | T11 | T12 c1| c8| co| cio| ci11|ciz

T13 | Ti14 | Ti5| Tie | T17 [ T18 c13| ci14 | c15 | cie | c17 | c18

T19 | T20 [ T21 | T22 | T23 | T24 Cc19 [ c20 | c21 | c22 | c23| c24

T25 | T26 | T27 | T28 | T29 [ T30 c25 [ c26 | c27 | c28 | Cc29 | c30

T31 | T32 | T33 | T34 | T35 | T36 Cc31 | c32 | c33| c34 | c35| C36

T37 | T38 | T39 | T40 | T41 | T42 c37 | c38 | c39 | c4a0 | ca1| ca2

T43 | T44 | T45 | T46 | T47 [ T48 C43 | ca4 | ca5 | ca6 | Ca7 | C48

3.8 Wash Test NC and control piece in the T box 2-3 times with washing buffer A.

3.9 Dilute antibody conjugate (A.6) 1:2,000 with washing buffer A. Discard washing

buffer A from both boxes and pour the diluted antibody conjugate to the two
boxes. Leave the boxes at room temperature for 20 minutes with occasional
shaking. Discard the conjugate and wash the membranes in the two boxes 2-3

times with washing buffer A.
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3.10 Dilute enzyme conjugate (A.7) 1:2,000 with washing buffer A. Pour the diluted
enzyme conjugate to the two reaction boxes to cover the NC. Leave at room
temperature with occasional rocking for 20 minutes. Discard the conjugate and
wash the NC 2-3 times with washing buffer A. Wash all membranes in the two
boxes 2 times with washing buffer B (B.4).

3.11 Dilute substrate (A.8) 1:2 with washing buffer B. Pour the diluted substrate into
the two boxes after discarding the washing buffer B. Cover both boxes with
aluminium foil or keep the boxes in the dark for 5 minutes. Observe the control
piece. The positive control on the control piece should develop a purplish-blue
spot while the negative control shows a clear area. Discard the substrate
solution from the two boxes and wash all membranes with distilled water.

3.12 Place the membranes on a filter paper and let air-dry. Read the results on the
Test NC; any spot which contains Leptospira should appear as a purplish-blue
spot on the Test NC distinguishable from the same on the Control NC which

should reveal either clear area or spot of other "non-specific" color.

Note: Wash the plastic boxes thoroughly after use. Also, always use the same boxes as
“Test” and “Control” boxes; as MAb might stick to the box and alternate use might give
positive reaction to the “C” NC renders indistinguishable results between the “T” NC and
the “C” NC in subsequent test. The forceps used with MAb must be thoroughly wash

before using the same for the “C” series.
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