$18971UNT5IY
«
15849

msiaungensislsaadlaglulsddlusuwivnnalsalasldeunauilumas
Development of Nanoparticle-Based Lateral Flow Strip Test for Diagnosis of Leptospirosis

lng

8197138 AU, BUTHUS LaFInATug

MAATMEiNAManT AuzMeaRT yWiansoimingnds
FOUPNEARTINTE A3, IUAUT 3015

NATTIRATIINGT AzLNEAENS FWAINTAIIIIVENGY
AUIeAAns19158  wwndnd as. nillvg Svsna
AMAITIATIINET AMZUANEAIERS IBINTAIMIVEEY
TO9ANEANTITY A3, 5UNVS Unasne

AATYIATIINGT ALINEIMERT PaINTaluvTIvendy

Tesunuaanun1sITelszianlasins 2V Research Program : lasenisineliinamue
wazgaAmardn I NuITouardsefng | nIERANUAMIMNTIHTINTUNTE

(Biomedical Engineering)

NN UANZATIUNITIVEWAIURA

o

Uszanthauussunm W, beee



AARNSIUUTZNA

Tasamsideil Insuyuasmyunisidelasinisideaindninauanisnssunsideuiend
Uszinlasans 2-V Research Program: lasanisitelfiunnAuazyamHandnain
nuiTBLazANIzAYs « AsdinanuulmIngsuinsuwng (Biomedical Engineering)



UNANED

Mg

TsaaUlndlulsdadulsainidoandnigauiinulivialan Tnefideiaulndlumaeiugielss
Budeaung  Tagiudtuesgruildlunisassitadelsaavinglulsdade Microscopic
agelutination test (MAT) usiaiiiinulliiemelunsitedelsalussosdurenisinide Tusiu
Lipt32  ulusiuitwuinnilgelunifsduuenseadaaulnadlusiawizlumewugrelsawiniy
uanantiudawuda Wk Lipl32 finuaudalunisnszduiiduiulen uasiinswansoenszaugalu
sepzfuresnsinide fufulusiu LipL32 Safuwsuitsuimnzauamivlunsasaitedslsaay
Tnalulsdaluszevusnisy msdnwiisdananlillaaueausufverselusiu LipL32 wasUssdiuna
veaueuRveRiidnanivaymanesmszivuuieldlunisanaite Weaulnalusaewusre
TsadeA8lHukun1a lateral-flow assay Tnemnisdalusiuaiauigwsvesineuduuuv Lipl32 lu
vy BALB/c ewdnlululraveauaufivedinelusiu Lipl32 laserdulauslaumain 20013
AaTeilaes indirect ELISA nutildigadlauilanedistos 4 Tnau fannsondsweufuediio
wzgaselusitu LipL32 geadaiatindlunaeiugielsauasisuiudeiaulnalusaneiusitlie
Tsasaadeuuaiideviinduq msdnuilldmnsasalilulaaueaweufvenrelusiu LipL32 a1n
 wilsludlaaulaeds affinity chromatography uazunuildiduneufuefivudunaaouransunsia
MendimanageumazindauwuuuaPaiidlunsinuiainsassamuideladingl
meowugnelsalsiiaiuednies 104 Tnelvnaauusialditoaulndlusasiuglinelsaaiuou
wnis 107 Tunsvadey sgndlsin Selififedediasilldfunstusuindulsaadingldaio
W MAAY na:wﬁﬁﬂasﬁ'euu'n,wiummﬁﬁmmhLtasmmmmwslﬁﬁéa%uda‘lﬂ Faazifuusslond
sthannlunsnsnditedelsaaulpalulsdaliosunnidudlussssusnvodse



MGG

Leptospirosis, a worldwide zoonotic disease, is caused by pathogenic Leptospira. The
standard method for diagnosis of leptospirosis is the microscopic agglutination test (MAT),
but it is not useful during the early phase of illness. LipL32, the major outer membrane
protein of pathogenic Leptospira, is highty conserved, immunogenic, and is expressed during
acute infection. Therefore, LipL32 may be a good candidate for antigen detection for early
diagnosis of leptospirosis. The purpose of this study was fo produce and evaluate
monoclonal antibodies against Lipl32 antigen and used for detection of Leptospira by
lateral flow assay. BALB/c mice were immunized with purified recombinant LipL32 to obtain
splenocytes for hybridoma production. Hybridoma clones were screened and selected for
clones that secreted specific antibodies, which reacted to pathogenic Leptospira but were
unable to bind to non-pathogenic Leptospira and other bacteria. Anti-LipL.32 monoclonal
antibody derived from one of four selected hybridoma clones were purified by affinity
chromatography and used as a capture antibody on the test line of lateral flow assay. After
optimization, the lateral flow strip test developed in this study was able to detect at least
104 pathogenic leptospires but showed no cross-reactivity with 107 non-pathogenic
leptospires. However, no samples from confirmed cases of leptospirosis were obtained for
testing. We will further develop sensitive and specific lateral flow assay system which is a
useful tool for early and rapid diagnosis of leptospirosis.
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4&/ a s o 3 o v 4 ’ 3 a

VuuYes AuNPs  @nansadsudaliiiluanaiagiiseniniaiisustuuiivetounia was
1 AuNPs AuSudseituiiugs inldillusafanuviedansisduasthlianadmanels wu DNA (24),
Tsilu (25), anslulawnsn (26), 81 (27) w3ed fluorescent (24) fanwil 3 FremaAll FsansatlAuNPs
udsgUnIaingIvuaImadinm (Biosensor) (28) Miflanudwsnannuats Taansuiulseiuiiy

v cid o </ at 1 d v “
W84 AUNPs fwansifiamuanunsalumsdensiwzivaisietaiideamsdnazin Insrsaaasn
4 dad a » a8 v 2 <t o ° v oo W

999 AUNPs azasudiiielinnsnszauanduinisuen uuieuldin AuNps vimhiduiisenusa
(reporter) g msugunsainsaianadiniw



) )

i)
K (i

Gold Nanoparticlé

(i): thiolated or disulfide modified ligands
(ii):Electrostatic interaction
(iii):antibody—antigen associations
(iv):streptavidin—biotin binding

= ° i a °
AW 3 wiunmuanan ni AuNPs Tudssendldlunsdineawaznianiswnd laenisdnens
Fluananiag lRnuuiuiues AuNPs (24)

n13Uszanalyd AuNPsly Lateral flow strip test
n1sUsEgNALd AUNPs LHusas1eau (reporter) T Lateral flow strip test Gaifiugansaada

ns01 lsatildmalulneodendnnis immunochromatography ensnsaguxalashaaniuaiainuaudvuy
489 AUNPs TiARTuAIswmrianIuAl (controlline) uwazdmimagay (testline) lnaduaudvuwintu
Asunlmageuiarsundinrvguiiafunaiuuan usmnfivavdvugiaBuisuieriuauiie

o 1 = 1 e M at A
ANLVUURY mmuwatﬂuaummwm 4

6. Absorbent pad
4. Nitrocellulose membrane

2. Canjugate pad
3. Detection conjugate

1. Sample pad

7. Plastic adhesive
5{b}. Contral line backing card
5(a). Test line

AN 4 uRunmEnsdIulIzneu (A) wazmsulana (B) 4ea Lateral flow strip test



uni3

L J8Uas398 A5n15ANEUNI5IDY

c‘ o oy
AT 1 UNUAITANUUNS

AvnsIul

1 duaTzveunanasmsEauuly

2.@33uaznan monoctonal wag polyclonal antibody #e Lipl32

3. ANOUNANBIATEAUUTUURTUNLBURUDR

din3uunazUsznouye Lateral flow strip

5.vngeuYn Lateral flow strip laalduaufauvesdaiaulnalis,

uazwuaiserinauy

6. nadauln Lateral flow strip laaldfmodrsngihe

&

7AnTEvieya

8.a7UuazIUNa

LLA U

wrusrudaud 1 usumsiiunuludisiiveTunisaduayy
1) msdupszieyniavesiiasduszauu luing
dumsztoynmanesmsvduuluwnsnnUinten reduction vesasasany
YoWBIRATIURIHY
2 msfigaiendnuniveseymanesiuasmieiusssuinluninsidaunsie
heynmanesiazdusssuuuansilalunssauandinisganduuadag
dmatia UV-visible spectrometry wagtihlunsiaaaurunaunazjuinanes

m{mﬂﬁlﬂﬂﬂw Transmission Electron Microscope (TEM)



3) msimuLaufvefsin polyclonal N uwizAa Lipl32
o a . . o ¥ Y o a e 3
vin1suan recombinant Lipl32 wazihluTdfuweudaulunisiansgene
Weliiamuauwizae Lipl32
q) nmawauLeuRvefviin monoclonal N wwIzAe LipL32
Vn1swan recombinant LipL32 uazihlUldiduseudiaulunisiany
d o ¢ v Y . N et o v
Wathigadanihuanain hybridomauasidenlaaunanagalunisaing
uauRveduaziiaudwwIzae Lipl32
5) nsAneuNIAVBIRILasTRUTERULNTULATUY Lipl32-specific antibody
dw3unsauu Lateral flow strip
6)  munsuuwazUizneute Lateral flow strip nsnSseyniaunlunazuaufusiv
o d!, 1 o A
Fuaszitunnduidussediiaguuummusuivenzay
7) Wemeanslnaganusnzsolsufusataaulnglus
o P ¥ o v { o
IngvegeulSunaueufiaureatioaulsdlusiiseiganiannsansiany
WevaruliveynnsIa waznTavaNI il cross-reactivity

v & A a A
ﬂUL‘UEJLLUﬂV\LifJ‘UUﬂE]u‘]

o o a af e ’ d. ' a a
Cseududauit 2 wiunisaidiunudielassnudugansslutianinisate
] naaeumsliuaistusadaildangiag
y ) d v —
LnEUTIeALABN case way control MAlATINNGIAE
Case
1) guigeny 15 Vulunavsuazngs
2) andvedlulszwalny
Vas o e Y o (=4 o & o el. @ o
3) lesumaitagsasdedulsaalladllsgaanuwnddsedlsawenuiansanlasanisiae
S asea ¥ o A’ A o ' 4 d' 224 s a v s
4) hifivsziamstheannmsiiodie HIV wisllomstheiieitesiugiauiu
ey e | 3/ o é’ d’l’ ot - | 4 % I | a &l & .
5) lifivsgtRthemelsadndaisasavseinneasdulaniinmsineulusses 2 Wauneu
TRty
Control
1) ftheeny 15 Yauly Meneuazvds
2) efveglulszwelvy
A 1M o/ o 1 =4 [] cj 1 t e =Y &I i
3) Lifildaaiuni 38 ssrnwadea wazliwunnzivwenhiimdaweluiianie
L 1 asen + =3 ¥ =1 Y A A v W
4) lifivsziRnstheannisaadia HIV wiailonnistaeiineideeny HIV



1 o v e 1 A ddl =
Htheidinamives case wag control azgnasiiet s fa \dan 50 wavlaanvand

wios UfTRN1svasnsunmdaans 9Waansaluvmivnends Meviinsnsaniiisfisn1siwig

& = « . . . Ll .

Woludon n’rmi’m’ﬁu’mig’m microscopic agelutination test (MAT) laald paired sera n1s
, X y , .

7379 real-time PCR wisludeauwaztaanis uazn1sldgansan lateral flow strip test TIE33e

a &
Nandu

.

msdanaiufegrauetae

wowfiRnsnans medrgaTiiven uaseadfiRnisniednmeinaenans e
wemanipnansaiivineds  ssfuguiifununuddwnatvn Taens
Fodrdu code Taglildfovasszanafitundnwuazlissy viziavvesfhegnaian
case w3 control  dumilmeswhegradenuazlaansazgnuanuazatniiuesieis
wpsgudmiunsaTans vesjiinms anduihedsiildinga bar code wandiu
Pigaungll -70 °C Adwadiunis ssgniluifiny3inalagis realdime PCR foths
donuaztlaameilildihlvadaidue uazdfuazguiAulii 20 °C  iemsidady
soly

msUsznduiusuaseaunsiy :

o A b o . 1 vV os 2/ 1 & ot
gansaalsaivinnneynanesiszauulumes Weewwsuaeldiugtas Aldsu ns
aa o 1 d Ui 1 X v ° (%] ¢ da
Aadeilulsalthivevawmn  Teslulesusshiyldiunqulsineiuaniinnm
Judlefuegifuudafie  Admin @duvi  flazny  Seudn  Junyl  auwsanas
njwwWIMAT ’

NIARANSURTUAZIANUIIBIUNTINY

Winsendnsunsunsduvesmiddotuilinvi: Tnesnduneumandounasa
Tsaandlulsdalngldounaesdunlumas lugUsymanaaasssiuavan delu
nsfinean deunthilnuildeduaziausumsiasaniligs Tumsidoiagsings
anavsUnTYawsy n3aalsa Tavedevrdnnis microimmunocromatographic lateral
flow assay WardalpuRiaieise Thunisasinemanssesuuued
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ot

a1

Fiarrudiga

1) gemsnlsefaidenneoanssdveieynasziuuusnstemesfuasiudaiinm
fignninsaaadeitiadiu uasidnanmitasfauniluldidass
Tulssweuradagviaussne ] 1 Fu

2)  avUnseanuliviugisdund wez/vSe wnand 1 Fu

3)  uiNeRRuWszRUUITR 2 fu

4) MSUNEUBHAIAVIM TILAVUIUNNG 2 S

5  ddnssdududiefnm ' 1 AU

6)  amdmnudilafntundnnsdnaiaeesialsalaendnms lateral flow Lite

° v ' @ o v A T
dlldduwivuy (prototype) Tunsimurdnadagansaalsndus aely

<
A3 gmiwasﬁﬂu,wumu

f2912a1

LN USUY

asmsaswnuludyey  audinsdnds
v v I d

FWUAPWANINUINTI 1 (4 hou

vasanasuludoyen)

fanssy: wanuauRvaauupolyclonal wag monoclonal
folusAu Lipl32 -

v g o Ko - a ado t . )
NaaWsLaZaITIn:  LouRueAniuwizae Lipl32 uuu
polyclonal taz monoctonal _ '
szl 1/3 vesuszananivun
unumvasngavane:
diteuauayulasanu: Tiuaduayu
dsunainAdeluldusslanl: -

1 Ved 1 Voo i
nauvsnegiidldideveslasan:-

< @ ]

masnawludyn 8 Weu  dnds

ot
[ 7Y

FnuATIiIniieTm 2 (Ussg/
As9d8UlASE)

fianTsu: - AnBUAIANBIANTEAUUIIUINATULLBURYBRA

- w3y Usznauya Lateral flow strip

_ viadtautn Lateral flow strip Tnsldueuiiaureadaiay
TndlusuazuuaiiiSeiinduq

HadwswazFatIn: 4n Lateral flow strip
sulszanadld: 1/3 veauussnaniu
unumvsangudmane:

Andwatiuayulasan: Wuaivayu
Asuranuideluldusslon: -
nduivinegiduldidevedasan-

nasnasuludygy 11 weu ada
(379) Tenuatuauyial (Useg)

fanssuvadouya Lateral flow strip lagldinegann
é’ﬂamtaﬁmswﬁmmmﬁwmeLazmmhLﬁaUﬁ’u%‘% 7
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o e ’,ﬂl o
nadwsuazAIdinanudmsuasaulivesyn Lateral

flow strip
sutszinitld: 1/3 veasulssanuniaan
unumvangadviane:

Afiduaiuaulassu: iuaivayuy
dsunanuideluldusslend:  Wudedndinowazveaass
l4yn Lateral flow strip
nauthwnedilduladevedassnw:  amunduldldly
nswanlaBnIAeNTY
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=
uund

NANTISANUUIIY

msﬁ'muﬁ%‘m‘msfmﬁﬁqé'akmaﬂima‘lﬂis%aw%aisﬂﬁwg

L esguaynIAnImUIluIAg
sumavasssERuuTusigndaasstussgmintlunssaeunautRidy vuia g
nansyei wazananiRnTganduLasioiias Transmission Electron Microscopy (TEM) uag
UV-Vis Spectrophotometer wugteunianasiszauulumnsizusiafunsinas sgnsyarediu lng
fruaduiaudnaniaivegit 1520 uiluwns uasildinsgandunasedi 5205 ulumnsdaanil
arwduiusfudunmeseynianssissfuulumnsilaannsaneuiuldfoaian dafiaynia

atea 1

nesfssFuwlumasinsiAsuwamumdi wu iannsnunguiuressymaaziilidvesasazans
wasuly Aowdsurnduasidudiing defazduiusiudinsgandunaiianasiowuiu fuanslugy
AuaA

uanmﬂﬁymié'amswﬁaqmﬂwaqﬁ'xjxﬁuuﬂummLu?ilaéﬂ%qﬁmﬁmiﬁwlﬂmmaw@mauﬁ’a
outhunlflauefawaildnuiauauiiveseumanesissduulumnsivhnsdaaneiluisasadad
Awilaw wielndidssturneds Suansdshoumanasdseiuunlumnsidaasgitunlfluidaznsg

waaasliulinaauianliianenaiy

C Citrate-stabilized AuNPs UV-vis absorption

Absorbance; Abs
2

0.54

400 450 500 550 600 50 700
Wavelength; nm

CJ s o ot i b
AN 5 wamananiRvassunianasdiseauulunsieseule
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AsLASEY LipL32 Antibody

1. afalushunazanalusiu Lipl32 fdanldduneufiouliuiansdied metal-chelation
affinity chromatography
Kbe M 1 2

M — Protein ladder

1 - Ecoli ilssnausie pRSETC-ipL 32
plasmidgnnsgsiuse IPTG

2 - E.coli fiusgnaude pRSETc-lipL32
plasmiditlsignnsziu

dije—

+—— LipL32

A0 e

L

i 6 msaselusiu Lipl32 Tu Ecoli ift pRSETc-ipl32 plasmid wa¥NITAUNTS

wanaoannie IPTG

kDa M 1 2

M — Protein ladder
S : 1 - Tusfu LipL32 9 Elute #8100 mM imidazole

A = o 1%
. , . 2 — TUshu LipL32 # Elute #38250 mM imidazole

mwﬁ 7 mMsanealusAu recombinant LipL32 Iﬁﬁqwéiﬂﬂ affinity chromatography (Ni-
NTA column) uae elute Tusiu Lipl32 s elution buffer fsznaughs 100 mM ue
250 mM imidazole

14



2. nanuasuAvefviln monoclonal lnsmsiauaufiauraineuduuurilusiu LipL32 vy

vnaad BALB/c 911U 3 fnavinTsdueuiuefise LipL32 ndsdanizau 2 AT Wul1sey

end-point titer YsauauRvafsie LipL32 gin31 1:4,000,000 (nwil 8) %ﬂLﬂuszﬁuﬁqqmn

saniushuwemylaniauldlunisaiie hybridoma

Titer of Mouse anti-LipL.32 antibody
44

- M
-»- M2
-+ M3

3

0D 450
»

3

nwdl 8 sudurpsweuRvenelUsiy LipL32 Iu?zj%"mamg BALB/c 91uau 3 ¢ (M1-3) nnemias

n1saenszAumElusau Lipl 32

° ¢ v o v o - o v . o w A

3. mwaammamwlmmsmﬂu myeloma cell line (WadIY hybridoma Wagwinisaniaan
o v a oo ' a v a )

clone fi@wNIRATNLAURUIANIT I IZABLOUALIY WAND culture supernatant  WanaLen

monoclonal antibody wazvinnisAmdsn clone fflmuduwizaswsuRIuLasiinIuEdes

welglunsudn monoclonal antibody luszazen

A ol wa a o a aaa s ' o " v o
Andenirauniinaauiilummdatasrdaweufivednianudimigdelysiu Lipl32 wiiwinis
@ & - o L. ; . o v - i g v o v
Amdaniauslaunlagds Umiting dilution ielildleuRuenfiunanigadnsmuneInaselulu
IrausataufuefnawzAslUsiy Lipl32 way pathogenic Leptospira wald cross-react fu

E. coli strain BL21 Failu host strain i@ miuas1 recombinant LipL32 (miwﬁ |
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Test Antigen determining Number of Positive clones

Screening#1 (+)LipL32 9,888 clones
Screening#2 (+)LipL32 156 clones
(-)E.coli
Screening#3 (+)LipL32 135 clones
(-)E.coli
Limiting#1 (+)LipL32 37 clones, 99 subclones

(+)Pathogenic Leptospira

(-E.coli

Limiting#2 (+)LipL32 26 clones, 130 subclones
(+)Pathogenic Leptospira

(-E.coli

Limiting#3 (+)LipL32 16 clones, 225 subclones
(+)Pathogenic Leptospira

(-E.coli

o w A P et ua a o a gy o ' =
A3 3 ﬂ’ﬁﬂﬂLa’e]ﬂlﬁuﬂﬂu’muﬂma‘muﬂuﬂ'ﬁwaGlLLa:ﬁ‘VlENLLEJ'um‘UE)GWIMF\'J’\&H’]LW’\::G\@I‘\J‘W\U
. & . . : L . T
LipL32 vaai® Pathogenic Leptospira wazly cross-reactive fiu £. coli lay3% limiting

dilution
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a. \dlevinmsdauenlauiTanimadinelasid limiting dilution lalaaufifiauauiflunisudauas
vdsweuiverfisumziulusiu Lipl32 wasdle pathogenic Leptospira wawhniswadey
anudnzrsweudued Tnsdndenls 4 Tnauflaiueuiveiluseduiigalasiinudiniziy
lUs@u LipL32 wasde pathogenic Leptospiraserovar Pomona WAl cross-react fiunon-
pathogenic LeptospiraserovarPatoc WasgonuafiSsviaunsuuinuazunsuaudusgildnadeu
A Enterobacteraerogenes,  Escherichia  coli, Klebsiellapneumoniae  subsp.
pneumoniae, Proteus mirabilis, Pseudomonas aeruginosa, Serratiamarcescens,
Staphylococcus aureussubsp.aureus Wag Staphylococcus epidermidis (1w 9)

3.04
25 IR

> ° a o { o A
AWH 9 AU uwIzveseuRUBAbUY culture superatant ¥as 4 lauslaunlraundaidanin

AT IWIZaBlUsAY Lipl32 wavlazidie Pathogenic Leptospira usli cross-react fiunon-
pathogenic Leptospira Wazi@aluaniFaviiaunituinuazunssavdugnidvagey

5. a37am isotypevadlululpausateufvefanwaalausinunfidndenniedd ELISA Taawui
wadlauilauileiulululaau dsgui 5 AD anlaaun 1- teaud 4 audiduuazasy isotype

Jpausazlnaulunnsan 4
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N 2 o o) \g \“
m
CHEECCAFC A S

Immunaoglobulinclass

(B) Tnaui 2

4
34
(=1
3
a
(e}
14
- .
v T T L] A s ¥
N 2 i ) U S 2 ®
) i 218 O R O
Ny & & ) A\ _ ) o \?@
Immunoglobulinclass
<
(O laaun 3
2.5+
2.04
g 19
~
Q
O 1.04
0.5+
0.0- T T Y T T
N %] © ] > S @ >
9 o a5 IS F S & 3
) \é’ \<§’ & N N *_.,Q V,f

Immunoglobulinclass
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(D) Traud 4

24

OD 450

T
ot
&

i ¥

\Q? )

Immunoglobulinciass

QQ
e A

A# 10 Isotyperaslilulrausansuiivefainaalauslaunlaaun 1-4

< . a = i
A1319% 4 a7y isotype veslululrausalsufvefnnwadlauilamnlaaun 1-4

Clone number Anti-LipL32 mAb lgisotypé
Heavy chain Light c;hain
1 1/4E/11F/3F/5B Gamma 2b Kappa
2 1V 10H/éD/ 10/9C Gamma 2b ‘ Kappa
3 /1AM 1A/5A/48 Gamma 2a Kappa
a4 1/1NM1A/5A/GF Gamma 2a Kappa

9 a d = v o &
6. afmlululaausausufiuediieglu culture supematant vedlauilaulaaulvuians lnewden

1 lmaufe 1/1A/1A/5A/48 aeld LipL32-coupled sepharoseHiTrap column wudnlulu

Tnausausuiveifiosniseglu fraction # 2 w9403 elution (ane 4) (Wit 11A, SDS-PAGE
waz 118, Western blot)
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A) SDS-PAGE

kDa M 1 2 3 4

M - unstained protein MW

ladder
72— gz ; R T —— 1: before purification
0 “ 2: flow through
:2: 3-4: eluted fraction 1-2 of
purified anti-LipL32 mAb
25 @ Ll chan

w1l m'saf'\’ﬂiuiuiﬂauaa\,\,auauaﬁlﬁu%qwéima‘l‘ﬁ LipL32-coupled  sepharoseHiTrap
column wuiﬂu‘luiﬂauaauauauaﬁﬁﬁmmiaeﬂu fraction 7 2 (lane 4) A) SDS-PAGE uaz B)

Western blot Ingld goat anti-mouse IgG’
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Text ¥ - Captues anlibody

Corwd v Corgol ptiody

! | Y
u;‘- Z_ L‘

Plagtc bacieeny  Abmartied ot

Sampla Flow

Al 13 wansdulszneutasyansialsaaUlnalulsdalateral flow strip) Usznause
sample pad, conjugate pad, nitrocellulose membrane Wag absorbent pad lag detection
antibody e Indlaausauesufvedrelusiu Lipl 32 Aefusynavesdszdvulusns agi
conjugate pad, capture antibody fie lululAausansuivednslusiu Lipl32 agjﬁ test line,

control antibody @B anti-rabbit IgGaglzﬁl control line

Mn1suiunmeagaldiu lateral flow strip test Tvilaingas W running buffer, Usunaes
a . 4 Y a ¥ o 1
woufivefiuu  test line  thebdninsanasiawudeufauveadeiadlndlusaeiiugrelsa
(pathogenic Leptospira) lawiilusau Lipl32 Wu positive control uaz non-pathogenic

Leptospiraviu negative control fail

9.1 WlnlulrausausuRuefnelusiu LipL32 i test line wazldindlaausawouiivedne
T3y LipL32 fafusynianesmszduunluunsiuiion conjugate pad way distilled water
vJu running buffer wudriimsduuuulddwmzssrinweuiaunazueufueiiiosainlvinauin

at H ng = A
VINFBETIUIN negative control (nwn 14)
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Tast line
l Carntrd line

mwﬁ 14 ﬂ'ﬁ'vmaa‘U‘qmm's'«ﬂ‘.iﬂLﬁﬂiﬂﬁlﬂiﬁﬁ([atera( flow strip) Iae detéction antibody f®
Twdlnausaueufiveddelusiu Lipl32 Aefusymavesdssduunluming egil conjugate pad,
capture antibody fs lululpausaweufivednelusiu Lipl 32 azﬁ test tine, control antibody
fi® anti-rabbit 1gG agjﬁ control line Inwil distilled water \Wu running buffer fregaiild
VAU Ao u,auaLﬁ]uﬁuau%maﬂimﬂ“lﬂﬁmaﬁ’ubfﬁaisﬂ (pathogenic Leptospira) 317 10 3
Taefilusau LipL32 Y3unm 1 tulasn3idiu positive control way non-pathogenic Lepfosp/'ra

o 7w o
1w 10° sy negative control

9.2 Wasu running buffer (i 20% formamide Tu 0.1XPBS (A wit15) wuinduanmeiilal

’ A @ @ 1 o) ar v ] — )
winza WesnuauRtauasueufusdlidansaduiulaaasiuvia positive control

Tasl line

1 Contiod fing

)
{c

a5 msnageuyaasialsaaulaalulsda (ateral flow strip) laeil 20% forrmamidelu

0.1XPBS 1lu running buffer fatnldvedou Ae uweuRuvsdaaUlnalusaoiugiolsn
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44 . . ‘J 1 LY a’ 1

9.3 wasu running buffer 10 5% formamide Tu 0.1XPBS (nwi# 16) wudnn1sdunussning
a d o " v v uwy o w ' a o i
waURUBANUSLIA control line @wnsaduiule wWANISTUAUTENINIDURAULAZ LD URUDAN

Ustns test tine llanunsaduiuls wansiraninziiddamanyan

Tes! line
iCnrilrt‘ll line

awil16 mvadeugansialsaaulndlulida (ateral flow strip) lasil 5% formamide Tu
0.1XPBS 1fu running buffer fragildnadoy As uwouRlauveadoallnalunasiugielsn
(pathogenic Leptospira) fauau 10°waz 10" dalaesilusfu Lipl32 iua 1 lalasnfudu

positive control Wag non-pathogenic Leptospira 314U 10" gy negative control

o " o ' a a v o My
9.4 wWasu running buffer 1y 0.1XPBS (nwil 17) wuiusuAlaulazuouRuaiaiusaduiule

§ ¥ B% 1Y) a . . o 2 Tt v
Anvil uadaslduaufiau (Pathogenic Leptospira) USunamnniis 5x10 399zaunsansdale
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Test line
Control line

d N a & < I
MWi17 miveaeugansidlsaadlaalulsda (ateral flow strip) Taafl 0.1XPBS 1l running
buffer sietanldnadeu fe weuiwuvendsiavlnalysarsiugnelsa (pathogenic
o 7 Y ! o o as
Leptospira) 37 5x10 uaz 10" daleefilusiu Lipk32 Ve 1 lulasn$iudu positive

control WLag non-pathogenic Leptospira MUY 10" s negative control

9.5 duarihlunisanavilasfiuinaislulraueausufiuefdelusiu Lipl32 fudim test
line 910 1 pl v 2 ul ofanti-LipL32 monoclonalantibody (0.05 mg/ml) (Al 18) @13

g ¥ : I ° 4 o
ATIAN e Pathogenic Leptospira loagratiaadiuiu 10 )

1dg rUbL32

10-7 ndn-’béthogénic Léptcéﬁifé - ;

10-7 pathogenic Leplospire-

nic Leptospire

thogenic Leptospir 7

o4 et Lol

nniits msvaseugansalsaaulnalulsda (ateral flow strip) Tanil 0.1XPBS Wy running
buffer wazifiudinalilulrausaweufverrelusiu Lipl32 fiuiium test line 1 2
ofanti-LipL32 monoclonalantibody (0.05 me/ml) Frethaitlivedey fe wouisurandoay

o €t R o 4 T @ Pt a . e o
Tadlusaneiugnalan (pathogenic Leptospira) dnua 10-10° daleeiilusiu Lipt32 Jam

25



o v 9 v X a 5 ' 4 o ' { o
Tagagd Nngansvaassfisiprihnmsvageuiu@eusinaieenit 10 Wemdlugniziviing
vagauannansIvnidelatsanigawilivieasdeadiuanubilunsasiamedalsieliannsnsiam

WauSuuteslen

dy J o ’ $ b4 o/ 1 y [
il. msmfmaavmwanaisﬂwgmnammaamLLazmnmamaaaamsfm
9 &
ngUae
1. mansianidenalsedvyiinuvanivihads ldihmanufegaihanngammuas
o o L da — ) e a ) ' ]
Yinama Tusunmisnilnngdwindsludistivaum lasdenaindegaisin 49
o ' o v Y a od vow o o ° X 1
st Insdnndululangneuiay Rasuvuidudy Wewsouyihn1sesian e ne
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ATANUIN N

THE TABLE OF AMOUNT OF MONOCLONAL ANTIBODY PRODUCING CELL
EXPERIMENT 1: SCREENING
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EXPERIMENT 2: LIMITTING DILUTION#1
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EXPERIMENT 3: LIMITTING DILUTION#2
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EXPERIMENT 3: LIMITTING DILUTION#2 (CON’T)
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EXPERIMENT 4: LIMITTING DILUTION#3
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EXPERIMENT 4: LIMITTING DILUTION#3 (CON'T)
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EXPERIMENT 4: LIMITTING DILUTION#3 (CON’T)
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EXPERIMENT 4: LIMITTING DILUTION#3 (CON’T)
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EXPERIMENT 4: LIMITTING DILUTION#3 (CON'T)
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EXPERIMENT 4: LIMITTING DILUTION#3 (CON’T)
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EXPERIMENT 4: LIMITTING DILUTION#3 (CON’T)
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225 13N l)ll_ 1HZA
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AMARUIN Y

BUFFER AND REAGENTS

Reagents for EMJH media

1. Albumin fatty acid supplement stock solution

CaCly+ MgCly- 6H,0 0.076 ¢
ZnSQOgq TH,0O 0.04 ¢
CuSQq¢- H,O 0.03 ¢
Vitamin B12 0.002 ¢
Tween 80 1 mt
Glycerol 1mi

All reagents are stored at -20°C until use.

Dissolve each reagent separately in 10 ml of distilled water.

2. Albumin fatty acid supplement solution, ready to use (50mt)

BSA 5¢
CaCl,+ MgCly- 6H,0 ' 750 pt
ZnSOg TH,0 500
CuSOq: 5H,0 o 50l

FeSOq 0.025 ¢
Sodium pyruvate 0.02¢
Vitamin B12 500 pl
Tween 80 6.25 mt
Glycerol stock 500 pt

Dissolve in distilled water and adjust pH 7.4-7.6 with concentrated HCL Adjust volume with
distitled water to make 50 ml. Sterilize the solution by filtration. Store at -20°C.

3. Basal Media (90 mU)
BactolLeptospira Media Base EMJH dehydrated 0.23 ¢
Dissolve in distiled water and adjust volume to 90 mi Sterilize the solution by
autoclaving at 121°C for 15 minutes.
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4. EMJH media
Basal Media 90 ml
Albumin fatty acid supplement solution 10 ml
Mix the solution and store at 4 °C

Reagents for SDS-Polyacrylamide Gel Electrophoresis (SDS-PAGE)
1.1 M Tris-HCt pH 8.8

Tris base 1211 ¢

Dissolve in distilled water and adjust pH to 8.8 with HCl (conc). Adjust volume with
distilled water to make 100 ml. Sterilize the solution by autoclaving at 121°C for 15
minutes.

2. 0.5 M Tris-HCl pH 6.8
Tris base 6.055 ¢
Dissolve in distilled water and adjust bH to 6.8 with concentrated HCL. Adjust volume
with distilled water to make 100 ml. Sterilize the solution by autoclaving at 121°C for 15
minutes.

3. 4X TrisHCY/SDS pH 8.8 (100 ml) ,
~ Tris base : 1821 ¢
SDS 0dg .
Dissolve in distilled water and adjust pH to 8.8 with concentrated HCL. Store at 4°C.

4. Running Buffer (1 liter)

Tris base 151¢
Glycine 12¢
SDS 50¢

Dissolve in distilled water and adjust volume to 1,000 ml Store at room temperature.

5. 6X sample buffer with DTT (10 ml)

ax TrisHCUSDS pH 8.8 7 ml
Glycerol 3ml
SDS 1g
DTT 0.93 g
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Bromphenol Blue 1.2 mg
Dissolve the solution and adjust volume to 10 ml. Store at room temperature.

6. 10% Ammonium Persulfate (APS)
APS 1g
Distilled water 10 ml
Mix the solution and store at -20°C

7. 10% Sodium lauryl sarcosine (SDS)
Sodium lauryl sarcosine (SDS) ~ 1g
Distilled water 10 ml
Mix the solution and store at room temperature.

8. 30% Acrylamide/0.8% Bisacrylamide (100 ml)
Acrylamide 30 ¢
Bisacrylamide : 08¢
Dissolve the solution in distilled water and adjust volume to 100 ml. Sterilize the
solution by filtration. Store in the dark at room temperature.
9. 15% SDS-PAGE
Separating gel (15 ml)

Acrylamide/bis 6.0 ml '

1 M Tris-HCl pH 8.8 3.75 ml

10% SDS 0.15 ml

10% APS 75 ul

TEMED 7.5 pl

Distilled water 4.0 ml
Stacking gel (5 ml

Acrylamide/Bis 0.67 ml

0.5 M Tris-HCl pH 6.8 0.5 ml

10% SDS 40 ul

10% APS 40 pl

TEMED 4.0 pl

Distilled water 2.7 ml
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Reagents for Western blot
1. TBS (1 liter)
1 M Tris base pH 7.5 20 ml
NaCl 2922 ¢
Dissolve in distilled water and adjust volume to 1 liter. Sterilize the solution by
autoclaving at 121°C for 15 minutes.

2. TBS-0.1% (v/v) Tween (500 ml)
8BS 500 ml
Tween-20 : 500 ut
Mix the solution and store at room temperature.

3. Blotting buffer (1 Liter)

Tris base 242 ¢
Glycine 1124 ¢
Distilled water 800 ml

Dissolve in distilled water and add 200 ml methanol. Store at room temperature.

4. Alkaline Phosphate buffer (1 Liter)

1 M Tris base pH 9.5 50 ml
NaCl , 2.922 ¢
2 M MgCl, 6254l

Dissolve in distilled water and -adjust volume to 1 liter. Sterilize the solution by
autoclaving at 121°C for 15 minutes.
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Reagents for Protein Purification

1. Binding Buffer, 20 mM Imidazole (500 ml)
1X Phosphate buffer saline pH 7.4 495 ml
2 M Imidazole stock solution pH 7.4 5 ml

2. Elution Buffer, 500 mM Imidazole (100 ml)
1X Phosphate buffer saline pH 7.4 95 ml
2 M Imidazole stock solution pH 7.4 25 ml

3. 20% Ethanol (Metal-Affinity Chromatography)
Absolute Ethanol 100 ml

Dissolve in distilled water and adjust volume to 500 mt with distilled water.

4, 10X PBS (Phosphate buffer saline), pH 7.4

NaCl 40 ¢
KCl lg¢
NaHPO, 575 ¢
KH,POq S 1g

Deionized distilled water 1000 ml .
Sterilized the solution by autoclaving 121 °C, 15 minutes

Mix the solution and store at room temperature.

5.1XPBS, pH 7.4
10X PBS 100 ml
Sterilized deionized distilled water 900 ml

Mix the solution and store at room temperature.
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Reagent for indirect ELISA

1. Coating buffer
NaHCO, 7.13 g
Na,CO;s 1.59 ¢

Dissolve in distilled water to 1000 ml and adjust pH to 9.5 with 10N NaOH.
Store at room temperature.

2. Blocking buffer

1XPBS 100
mt

Tween 20 50
ul

BSA 1¢

Mix the solution and store at 4 °C.

3. Washing buffer

1XPBS 100
ml

Tween 20 . 100
pl '

Mix the solution and store at room temperature.

4. Stop reaction solution

0.5 M H,S0, 2.67
mt

Distilled water 97.33
mt

Mix the solution and store at room
temperature.

5. 3,3’,5,5’-tetramethylbenzidine (TMB) Substrate
Reagent A " 5ml
Reagent B 5mt
Mix the solution in the dark at room temperature.
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Reagent for cell culture

1. Complete RPMI 1640 (100 ml)

RPMI 1640 ~ 87ml
Fetal bovine serum (FBS) 10 ml
Penicillin G / Streptomycin 100 U/ml  1ml
Sodium pyruvate : 1 ml
Glucose 1 ml

Mix the solution and store at 4 °C.

2. HAT media (100 ml)

Complete RPMI 1640 98 mt
100X HT 1ml
100X A 1 ml

Mix the solution and store at 4 °C.

3. 100X HT (10 mU

Hypoxanthine .13.6 me
Thymidind . 3.8 mg
DW sterile 10 mt

Heat gently at 70 °C if they do not dissolve completely.
Filter sterilizes the solution independently. Storage at -20 °C.

4. 100X A (10 mU)
Aminopterine 3.8 mg
DW sterile 10 ml
Add 50 pl of 1 N NaOH to dissolve.
Titration with 1 N HCl to neutral pH.

Filter sterilizes the solution independently. Storage at -20 °C.

5. Freezing media (100 ml) )
RPMI 1640 67 ml

FBS 20 ml
Penicillin G / Streptomycin 100 U/mt 1mt
Sodium pyruvate 1 ml
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Glucose 1ml
DMSO 10 mt
Mix the solution and store at 4 °C.

6. Fetal bovine serum (FBS) inactivation
Before using FBS, FBS must be inactivated at 56 °C for 30 minutes using water bath.
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