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UNARLDNIHNAING =

Nitrofurazone (NFZ) is a nitrofuran drug which is widely used in prevention and treatment of animals such
as cattle, swine, chicken, fish and shrimp, for consumption. When NFZ enters the body, it is metabolized to

semicarbazide (SEM) which attached to the tissue and is considered to be a carcinogen and mutagen.

In this research, monoclonal antibody against SEM or its nitrophenyl derivative (NPSEM) which is the
stabilized form for residue detection was produced. Immunization of mice was performed by using the
carboxyphenyl derivative-bovine serum albumin conjugate (CPSEM-BSA) as the antigens. The results suggested
that CPSEM-BSA could induce hybridoma clone which produce antibodies with binding ability to NPSEM, and
NFZ. After screening, twenty-two hybridomas which produce antibody against NPSEM were selected from the
originated well no. 11/10G and 12/1A. All antibodies could bind to NFZ and NPSEM. Clones from well no. 11/10G
were better than those from well no. 12/1A in NPSEM-binding ability. After characterization, the isotype of
antibody from well no. 11/10G and 12/1A was found to be IgG, and IgM, respectively. Three monoclones were
selected based on their ability to bind with NPSEM as quantified in term of the 50% inhibition concentration value.
Clone no. 8 and no. 43 were obtained from the originated well no. 11/10G while clone no. 25 was from the well no.
12/1A. Their IC, values were 13.9, 13.1 and 145.2 nanogram per millilitre, respectively. Proteins were purified by
affinity chromatography yielding protein content at 1.17, 0.99 and 1.20 mg/ml, respectively. Subsequently, the
specificities of antibody from clone no. 8, 25 and 43 to NPSEM and NFZ were reanalyzed. The IC, and LOD for
NPSEM of clone no. 8 were 56.77 and 2.96 ng/ml while those of clone no. 25 were 134.90 and 4.57 ng/ml and
those of clone no. 43 were 23.75 and 0.50 ng/ml. The IC.; and LOD for NFZ of clone no. 8 were found to be
572.90 and 8.11 ng/ml while those of clone no.25 were 903.60 and 15.52 ng/ml and those of clone no.43 were
142.10 and 0.83 ng/ml. From these IC, and LOD values, it was found that antibodies of all three clones are were

more specific to NPSEM than to NFZ and clone no.43 was the most sensitive clone.
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o ¥ a

AR AR RN shesneaTelin GvazdananssnusiediFlng (Bryan G.T.,1978) andumsneaesanslunguil

a

nliinarndenisinpaclffudunsaainansanfnamant Aaiuunedszmaesinu il i l# e nguiiiudndiasaie
Ugmiunistslne iy dszmalunguavninglsy, avigeuiing uaz uawan Inenengudszmaanning st linivun
wlenneldiinMImeanunIIanAng (zero tolerance) Te3ansfanans uazlan vuainousidwiunianaadnluglaesen

Minimum Required Performance Limits (MRPLs) #uduilszmalnensensssanansaugalinmualiiinasunzidausi

o

wiven il dmiudadndneinguluinsyusu 1Hun lulnsyanlow uazysladlau uenainfigedinutindinen inda

ARATT LAZINARUBLNATLAN T UTWANY LATHAan 1M UAGIUANNL AR ASHRWANHATLA AN TU1BI411TN91

NIRTFIURUANEATLATR N TWT ANsENIatnERsuazanunsnl Inanuualiians asmunuelad (metabolite) 11
4 giyrasenlungululnsyususiasinuludusinemnsuazamstaanimua il MRPL atfisyst 0.3 lulasniusie

AlanFu 4115 AOZ way AMOZ wazszau 1 lulasniusanianiy 411150 SEM uay AHD (U3en1AnsensadinmnIuay

¥
& o o A

annsnl ,2551) ustatinelsfmndsinisanasuinaismaitilinnalulszimaliluglassaimsdnd aufuwivanany
taandusiafiFlnepasfiainnmmagaunaunsidiiuasdsaandusniensmadiamzimnansnguinluileu usinis
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= v o o

o v o ' o b4 = o o d‘ v v d‘ A a r:/l dl
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Hnnstlszgneitinanabvneinidne gl ANy (Immunology) Wl lunnsmsamasumatsananelunanineianmis @
Tinansmsaamanundanlaguazusiugn Tnaliuannisues Enzyme-Linked Immunosorbent Assay (ELISA) 1ilu
a dl F % 1 v o s o % o [ o a v a al dl U
MALAN i UeE19N31919 A UT LRI AENIAN AN AL ARUANN1INNTAFIATALEUF LAY InenTs M uauALs 71 ina
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ARENIY AsAsiinInan inlulaaueaueuRLe AN AN NI Tie SEM e ldWmusaduganagaumansnn@ig

—

¥
g =<

anannduesnigudsuina uaznisimuntgaaunsa il uuduunluniswmungansaseuansaws] et ELISA
sialulfluenan aannisiansandnaninaesiugiuaaad aunsal yaainsuazadindaniieaanniaueniianiuly

v
v o

NIREUITARTIAAaLS0ERD ELISA 1 neanzidaianunanuazainnsanazyinliiuesgdnguseasdls Aniy
nantiudsemnaluladioninuazdmnssuiuganans enasnsainangnst asldaulainnisuaniululaauea
a dd‘d ° J dl Y o ' | ¥ a o (9 09/1 o b4 1]
wauFALeANNAMNANNIZAe SEM ieliimuiseiduganaasuriaisanAclundndinsiamsisiidinuazdeasn

sinlllg

1.5 NISNUNIUITIUNTTN/AITHULNANLN LD

lun19m9aadiasnzianiuiaed SEM  Hainnsnnsaadiadeiinenaiianiaaillfinanads i high-
performance liquid chromatography (HPLC)(Hoogenboom et al. ,1991) liquid chromatography-mass spectrometry

(LC-MS) (McCracken et al. ,1997) uag LC-MS/MS (Leitener et al. ,2001) FIG1N1I0ATIAILATIZI BUIUAIFLNLNLD

¥ 1
addsliz

lasaaslulnsyusu Tuszaumnudinduntsdouluiududouluiiaifie ulidinisnsaiimszimiaaiiuiluiasnline

o

unudnge wiiluasnandludesliyaaainsidacndiunnlunisliiesesile dinalinisnsmaiiassiwsiasfoatiig
~ N o a co @ ¥ o 8 ¥ & ea Ao A A A e e 2 v R
H1Ange anislunismsadinsviandufiesinluiesdjumRnisndissesiiediaeivingu auiluwmeg liinnadnem
n13m3aaAziinglEuannng enzyme-linked immunosorbent assay (ELISA) $4@11190 lEnsadiasziiNesnnses
o 1 o b % 1 < v k24 1 o IS4 dl 0' U o a v
Fateduunan e fearanngniiasuiugn uasifiununiamsaiAIng) aamnInninIsnaniAII e L
Maludieelfumnisnilieseseuna ELISA  uarluniaauiuiednisimuigansaseulugluuuaeauny ann
nneAnEINIINARNeAlAA LR ALEUALARMa Y uE189419 SEM  Tnanisilasuutlaseyius SEM  Foe 3-
carboxybenzaldehyde (CBA) 181l 3-{[(3-carboxyphenyl) methylene]-hydrazinecarboxamide (CPSEM) WAINNNT
= Ve = . . = o = % o & . a a
dansiaiullsfuniue bovine thyroglobulin egninliaansziiuludninaaes wudraunsasisaunedlnaues
LAURUBATNHAYINAWIZED NPSEM lnsiaunsnnssany NPSEM iaainidinduiiaandn 0.25 Tulasniusianlaniuls

Fadanuanaulalunisdnlugiaesen I, 1Hwiniu 0.86 Tulasniusiedns uazldiianisindfisenduivansw

uwnuelasaeslulnsusustinawisesnjious 14 ludndau (Cooper et al. ,2007)

Felutlaqiiulidniswmungansaagaudandiadfoanannis ELISA dmiunsaa SEM lugilaas NPSEM
panNNAVUne IneiTeNn19n13A197 SEM ELISA TEST KITS w@anlaeiii3sw Shenzhen Lvsiyuan  Biotechnology

(China) T@usansaaian1d SEM lwiliafis In tan un unils ualdln Tesataasandiseananiladndfaensa



lalnsmagsn wazilaaueyiigans SEM fag 2-Nitrobenzoic aldehyde (NBA) Tnanudnisunumngansadnliagn

U

0.1 ppb warliAndefinuiaetfisendunuarslunguiulnsyusuiuans AOZ AHD waz SEM 1flu 0.1 wafiaus
1.6 Uszlandnaainazlasu

ag Bl Naan i ulAaue AL URLAANHAINANNILAD41T SEM Y58 NPSEM



2. 98ALdunisiag (Materials & Method)

2.1 guUnsaluazasANN luNSIAE

A A ra; A a o
2.1.1 Lﬂﬁ“ﬂ\'m@LL@zﬂﬂﬂi‘m‘Vﬂ‘ﬁiuﬂ’]ﬁ"J@ﬂ

W19 (swiss mice) ANEWUE BALB/C LwAiLilel ANTNERINARRIUUSTNG NI INENRLNTAA
waRNealaNT P3/NSI/1-4A4-1 (NSI) ATCC No: TIB 18
NITUDNAALIIUIA 1 WAT 5 NARANT Nipro (Thailand)
nAesqanssatTinianal Nikon (Japan)

YIALHY Boro (Germany)
PINRSITARIUA 10 UAT 250 HARANT Nunc (Denmark)
WuRAREIUIA 18G, 21GKAT 22G Nipro (Thailand)
NADARALNULNA 1, 5 LAY 10 NARANT Nipro (Thailand)
Lﬂ%ﬂd‘ﬁbﬂﬁyﬁuﬁ/ﬂ AG204 Mettler Toledo (Switzerland)
Lﬂ%ﬂd“ﬁ;ﬂl‘iﬁwﬁ/ﬂ PG4002-5 Mettler Toledo (Switzerland)
Lﬂ?l‘fﬂ\‘i‘ijum‘ém MSE (England)
\AraadlaviTad Boeco (Germany)
seasmArLTunse-ang Mettler Toledo

Lﬂdal"a\‘i Microtiterplate reader Titertek multiskan (Finland)
AUTin 96 uqmﬁm%mﬁ”ﬂwmzﬁ“ Nunc (Denmark)

AUTHA 96 UGNAINTL ELISA Nunc (Denmark)

NUTA 24 QN Nunc (Denmark)



idmuia
Tilndnlugm
Tulmsthilm
ugeysynia
Yo dld I's s
Aunndansuanlaaanlas
filaaniae
PARANAFBIUUA 1.5 HananT
o 4
UHALNNTD
L o am
NABATTURENTUIA 50 NAARRT

a

B191NALANY N

a

T, .
2.1.2 ANTANN M N394

g3l
1-aminohydantoin (AHD)

1-(2-Nitrobenzylidenamino)-2, 4-

imidazolidinedione (NPAHD)

1-Ethyl-3-(3-
Dimethylaminopropyl)carbodiimide

Hydrochloride (EDC)
2,4,6-Trinitrobenzene Sulfonic Acid (TNBS)

2-Nitrobenzaldehyde semicarbazone(NPSEM)

HBG (Germany)

Gilson (France)

Biohit (Finland)

Iwaki (Japan)

Revco, Yamato (Japan)

Cambrige (Thaialnd)

Axygen (USA)

Udono-RIl (Japan)

Nunc (Denmark)

Memmert (Germany)

Sigma-Aldrich

Sigma-Aldrich

Sigma-Aldrich

Pierce

Sigma-Aldrich

Ugzina

USA

USA

USA

USA

USA



3-{[(2-nitrophenyl)methylene] amino}-2-

oxazolidinone) (NPAOZ)

3-amino-2-oxazolidinone (AQZ)

3-carboxybezaldehyde (CBA)

5-(Morpholinomethyl)-3-(2-
nitrobenzylidenamino)-2-oxazolidinone

(NPAMOZ)

5-morpholinomethyl-3-amino-oxazolidinone

(AMOZ)

Acrylamide gel

Aminopterine

Bovine serum albumin (BSA)

Butanol

Chloramphenicol

Citric monohydrate

Clenbuterol

Copper sulfate

D-glucose

Diethyl ether

Dimethyl sulfoxide

Sigma-Aldrich

Sigma-Aldrich

Sigma-Aldrich

Sigma-Aldrich

Sigma-Aldrich

Sigma-Aldrich

Sigma-Aldrich

Sigma-Aldrich

Merck

Sigma-Aldrich

Merck

Sigma-Aldrich

Fluka

Sigma-Aldrich

Sigma-Aldrich

Fluka

USA

USA

USA

USA

USA

USA

USA

USA

Germany

USA

Germany

USA

Switzerland

USA

USA

Switzerland



Disodium carbonate

Disodium hydrogen phosphate

Ethylenediamine (EDA)

Fetal bovine serum

Folin-Ciocalteu Phenol reagent

Furazolidone

Hydrochloric acid

Hydrogen peroxide

Hypoxanthine

L-glutamine

Methanol

N-hydroxysuccimide ester (NHS)

Non-fat dry milk

3,3',5,6-Tetramethylbenzidine (TMB)

Ovalbumin (OVA)

Oxytetracycline

Penicllin G

Peroxidase Goat anti-mouse IgG (H+L)

Fluka

Carlo erba

Sigma-Aldrich

Invitromex

Sigma-Aldrich

Sigma-Aldrich

Sigma-Aldrich

Fluka

Sigma-Aldrich

Sigma-Aldrich

BDH

Fluka

Mission health food

Sigma-Aldrich

Ovalbumin (OVA)

Fluka

Sigma-Aldrich

Jackson Immunoresearch

Switzerland

USA

USA

USA

USA

USA

USA

Switzerland

USA

USA

England

Switzerland

Thailand

USA

USA

Switzerland

USA

USA



Peroxidase-Rabbit Anti-Mouse IgG (Gamma

chain Specific)

Polyethylene glycol (PEG)

Potasium chloride

Potasium dihydrogen phosphate

Pyridine

Pyruvic acid

RPMI 1640 medium

Salbutamol

Semicarbazide (SEM)

Sodium bicarbonate

Sodium cabonate

Sodium chloride

Sodium dihydrogen phosphate

Sodium dodecyl! sulphate

Sodium hydrogen carbonate

Sodium hydroxide

Sodium pyruvate

Streptomycin

Zymed

Sigma-Aldrich

Sigma-Aldrich

Sigma-Aldrich

Carlo Erba

Invitromex

Invitromex

Sigma-Aldrich

Sigma-Aldrich

Sigma-Aldrich

Merck

Merck

Carlo erba

Merck

Merck

Merck

Sigma-Aldrich

Sigma-Aldrich

USA

USA

USA

USA

USA

USA

USA

USA

USA

USA

Germany

Germany

USA

Germany

Germany

Germany

USA

USA



Sulfamethazine Sigma-Aldrich USA

Sulfuric acid Merck Germany
Tetracyclin Sigma-Aldrich USA
Trisodium citrate Fluka Switzerland
Tween 20 Sigma-Aldrich USA

2.2 MSIATENLAUALAUA NS LRANTEAUNYNARDICPSEM-BSA) UazuauRlaudIusy
LARBLUATY 96 QN (CPSEM-OVA)
2.2.1 nmsulasunlaseyiuguesans SEM i CPSEM

1 wiArsunlas (semicarbazide;  SEM)  wnUfjfizandu s-Anfuendiunugan las (3-

a

carboxybenzaldehyde; CBA) TaeAansndulvanaLilulwdmulsaanninfigomgi 37 ssrnsaidos duaan 16
Fala antiumsaaeLARSATLE A 3-{[(3-carboxyphenyl) methylenel]-hydrazinecarboxamide (CPSEM) 133
thin layer chromatography (TLC) 1% 10 efigus wanuea 1 aaalsnadu Wuluunawa mliusiedeelduia
Tulnsiau mm%@‘ummu?éqw%rmmmﬁﬁqLmﬁw‘iﬁ‘lﬁmﬂ’ﬁdﬁ TLC guoua84413 CPSEM Fotiladed Lazaunuaed

#19 SEM Tasifiandinaiansazanaiiulasmiu

2.2.2 N3lmaNFa CPSEM i1 BSA way CPSEM iU OVA

o

VinNsiTiangs CPSEM riu BSA 151flu CPSEM-BSA TifluneufiaudwiuannssfuglAuiiaes

PNAREY UAZIN19EaNANT CPSEM T OVA 151flu CPSEM-OVA itatiliindewanuziia 96 g (96 wells plate)
dwiulmssfuneuinenludfuuasdnidenTraufinaniululnauasueufived Tnerians CPSEM axane’lu DMF
WAn EDC Mﬁd@’]ﬂﬁfmﬁ@ﬁjlﬁu BSA vite OVA fiazanelutiines 0.1 Tuans Weaniwes fiat 7.4 nawuny a
gnungiities e 2l il dialysis Hunan 3 Tu udstahansazaneillumsunnllsiugaeianis BCA

Protein Assay Kit baziidafiausaein1si@ianmnans CPSEM-BSA Laz CPSEM-OVA #a83s TNBS



2.3 NMsnseAUNNANAUIRMYNARaslUas LA URLaRAREA1ST SEM Waz NPSEM

2.3.1 NMIRANTLHUNLNAAS

2 o

Mn9anNsfunRANIuIeMYNAReIaeWUE BALB/C iwAle 81g 8 AN Faeuaumiaud

Q

wistinlfarndia 2.1.2 (CPSEM-BSA) 4n19ansyfiua3ausn (Immunization) azlduausiauifzunns 50 Tulasniu (sl
¥y 1 69) HANAU Freund's complete adjuvant (FCA) Tasaadinnnaludesiiasiy uazinnisannsybudnan 4-6 A3
1N 2 879 lnenanieuRiauiy Freund’s incomplete adjuvant (FICA) anntiudszannd 7-10 44 NINITAZLABA

WAINUANM N LENTFHNINAFBLIATL AL TBILAUALRRA (antibody titer) Ha3T Indirect ELISA fingeAuuauAUaR

' v
o wal v o v

T luszaAuafiannszfudnfaefaniaimnyne 2 o9ingd WesvAluaufueAgeNINne Inn1sannIzsuniegading

Q

FosuauRaukaniuinaadindesiesTuliunm 50 lulasnfuseuymaaesnilea neuninisuaensInag 3 4

dml
2.3.2 NINAZDLLALALDA LA8iAT indirect ELISA

VIN19IARELNANTB4ANU ELISA  ©iin 96 waN Aeuaumilauw CPSEM-OVA  Aanxtdindu 0.5

a =

Tulasniusiadianans uguaz 100 ulnsans Lungomni 4 asaadaa uoad 12 4alus thandrediae PBS Wiad

q ]

7.4 W tween 20 ANENEY 0.05 WeFmus (UNMinFAeENIAT) (PBS-T) A1U3U 3 ASY WANA1IAZANEUNNI3T 1L e

1
= a

(skim milk) Aonsdingu 5 weiaus (UhuinsaiFuims) Tu PBS nanas 300 lulasdns Lnfigouunil 37 asAtadas

v
|

oI/ b4 ¥ o :/I a o 1 o A = &\ a 1 dl
Wuan 1 9aTus 419698 PBS-T A1 3 AT LANAIDENS (“ﬁ?NWLéL NI AIUNTLAENLTAR) NaNAT 100 luTasdms Uud

Qi 37 aamadiag unan 2 alue §19598 PBS-T A1u0u 3 AN iANLauALaAyFAa)i goat anti mouse IgG

@a ) q
s . , , 4 s A - e

niould horseradish peroxidase iTaxFAnat] (GAM-HRP) nauaz 100 lulasans Lnfgouunil 37 asAtaidas 1y
1981 1 Falug &19608 PBS-T  &1uau 3 AR tAnansazaaduamsnaasiaulad HRP  dvilsynausian 3,3',5,5-
Tetramethylbenzidine (TMB) waz H,0, azanaatilu 205 AadTuan3 potassium citrate buffer ,fllat 4.0 wguaz 100
Tulnsans dulunin goungiiies unan 15 wid s 1 and H,80, wquaz 100 Tulnsdns engnlisen

el ufatihanunaseuaiin 96 wan ldnAgANALLAITIATINENIARY 450 WnTumAT

2.3.3 NINARDLANANNITIAIWAUALBAAD SEM ez NPSEM  Tudsu Ineidd  Indirect

competitive ELISA

o

UafuuygnInaaaunI Myl lauRuansag1s NPSEM  visald finvydusuivassie SEM uay

a 1 o

NPSEM wausiuannesludiinazquii SEM uay NPSEM fagflugilaasy vinllidganaunasanasiflaiaunudiuild

U



1 SEM waz NPSEM Tnasiduans SEM NPSEM uaz BSA Naonudinduszausne) dusazasnudindusinaumiy

[ A

FFuruniaaanali PBS Inananiuludningon 1:1 (L3u1nssesunmn9) wdainnismegeusaeds Indirect ELISA

a

2.4 n15LATENLEAAINIUTARUAALAUALDANANNIZARATS SEM waz NPSEM

2.4.1 NNIVAANIVNLTAGR (cell fusion 199 hybridization)

o

TnatigadinuaesyignnazfussuunRANIuG e uaUFLA W CPSEM-BSA WATA319UaUALBAT
% o o | al' o o Py ¥ Ao o | e o
Aeens wazkaasNealann luendau 1:2 Inenaadiaaasazgninuaea ey lussasnniasazidesin wnsaniuluy
a 2 1 I's o a aa oy o 1 a aa
NABANINAEN TUIA 50 UNIARES) UElA 50 LlaSLTus noawfaulnarea (Hwindainnmg) Bunos 1 Jadamns aqll
lunznauadanseniunyuaendi] Aniine wsasmad RPMI 1640 W13 10 wefiaud FCS iWadng 50

wWadimud PEG aanliivun Aautn liTumnaesingui3s 1000 3aUFABUIT WAL 5 WT WNALENATNAUITAREAN TAg)

1 12
aa

ANTnEIUlaNa NUT 2 A9 WATIANAIUNTALNETAR HAT 91X 20 lafimus FCS nauinmad lilvaanluanuas

Lindaiia 96 ugn ANt lUidasTugungungd 37 asanados 93 5 wlefimus CO,
2.4.2 NMIRENUAZNNIARLRANLTAS (AL IANUAIN1TNADNIINITAR

mevdInIaeN I Tadudaine v sdeTad HAT 7 20 wefimus FCs N 3-4 94 uaziile
sulilugn 6-7 Ju dunaeras laiElaunluwsasuguing lindesqanssadatinionay (inverted microscope) aziiii
Tnauseaaadlai lnsnildneuznananauasiliuadudiungs defnensdousadifiuvguuiaazienaoy
annslungulngazlfinmnsdeagad HAT 15l 20 wefious FCS tszanm 3 il amiuAaldauiiluemsdss
e HT 7 20 wefirusd FCS Tnpazdunanisildsuuasesdewnaassadinidwaedfinnemaideaadiin

£

Q’j % a ] dl' U a a % ] dlsz ¥ o d’l '
VI\?LL@QL[?]N@WM’]?IMN@Q%J LN@‘W‘LIQ’]Lﬁ@@%ﬂﬁﬁﬁﬁh’]ﬁiﬂgimﬂﬁ‘zmﬁm 2/3  UAINUNAUUAN IHENAN WAL TARN

q

AIAULBUALERA IMLAT Indirect ELISA
2.4.3 Manman el laninanuaufiveise NPSEM lugiaass 1nei3 indirect competitive
ELISA
TuauRvealuanasasad a3 Nt liuaan 1eda indirect ELISA (Axdie 2.3.2) 1N

NAAaUNI9AUTL NPSEM lugilaase Aaeds indirect competitive ELISA Tagvinnisiadauanunagay 96 nau fiae
wauRLaw CPSEM-OVA mansidindiu 0.5 Tulasniuseiiadans 5u1as 100 lulnsanssovigu Uugningdl 4 a9e

= Q&/ P4 A % ° :// % -ﬂl a ¥ b4 I3 & a
CIALTEA V]\ﬂ')“ll’]llﬁ% ANANUNAZAL AU 3 AFI el PBS NLAN tween 20 ANLINTU 0.01 tUafLmue s



2198218 NPSEM  anudindu 20 tulasnfusaladans U3u1me 50 tulAsans wiauiuauisasamadanninig
nagaL 13199 50 lulasdans Wiaumauiunguillis PBS uazamaiaeniaas Uniguanni 37 asanaaidas 1lu

a2 d2Tue 1n138neaunagey antluliin goat anti mouse igG-HRP 7in17laaand 1:10,000 U3u1mT 100

Tulnsanssiangu Unngmuuni 37 asanmadoa wan 1 4alue d9anungqunagen inaisazaaduiansyn TMB

|

sunms 100 Tulnsdnssengn dungmuugidieslunia iwaan 15 win wgadjisandes 1 Twand H,S0, inins

100 Tulnsdnssiangu TnANIIRANALLAITIANNENNAAY 450 WTWNeas AndanLtas latElaninaaLauRuafse

! 12
a a o v

CPSEM Tugilaass Inenguiniin CPSEM azliiAinsganauuasianndinauilin PBS antiutiugas lavslaunili
2 d’l T _Aa 3 a v v & nll aa | Ve . . d’j

fheasluanuaeaaad 98a 24 wan uazviansuenias latslaan lilAmadinen 1neds limiting dilution Tuanwaes
LIAR 96 NN HALTARNNAIIYUATNARUAUALER NN1nagaLd1daad Lot lannfiaananuaumsansie NPSEM

a

< ol d’l d’l 3 | @ P =
WALLALLTAANIALN TR ULAENITAR 24 Gk LL‘]JLL“II\?VL’W]QM‘I/WN -70 9ANLTALTEIR

al

2.4.4 mauanigad lai lnun 1H i madiagn (single cell cloning) Iaanninlfiaaansdagda limiting

dilution

e de Y - , o y A aw o e e
paaanfAnaenauliimas latilann (hybridoma cell) NHaan1sudaivaliduladmagnuiiaia
PO ' sy o a o a 2 aal L X X ° v ° a pRivey: v
WiNTuwsazsadisunlinanaaginen G995 limiting dilution inlilasinag laislanainuguinlinsmasauud
1 a a al A d!l & dld % o o A
INARLAURALAAMAE NPSEM N1taaansluaniniaeimas RPMI 1640 9138 20 wilafimus FCS Inadfuaqnuiaaanaues
AR LBl WWINAU 40 WARAANARARNT NAWLINIABANLLL 2 Wi ABlFANNIAANNURLTAS b1 NN 5

wadsaadans aniuigad laialaan luwsazannuireasldeeanatluaiugin 96 HQNAIUIUAINIABANAT 2

wna (24 wgw) azlfmadladlanniiunn 8 wad 4 wad 2 wad uay 1 @ad sangu ANa1AL i e ugis

fruunH 37 adALgalTed Ussenie CO, 5 wlefiaus dsznnos 14 Ju feunsagfaanfesqanssaiuuionduiag

1 12 1
KX o

3 dll aa & d‘ & A 14 dy Ay a & ay ¥ o dl ¥
NUATNUNIEUYNNN 1 LTRR LN’PJLG]’J@@L@?E]._JVLW 2/3 UBINUNNUNQN mmmmimmLsrjmqumvl,mmLﬂﬁ‘fa\mmﬂq

q

v
v v

i lmaanmueusvenanAiafaeaa indirect ELISA neuwigagainuguiliinauanuiinnislaauaddaniuni

a; dl' % I 1 ral' v a al' 2 o a & a' b2 o & a
1 2 uaz 3 e lHwdladraadnlfunanaadlaiB o finnanfiuiliaanaasgnnan Gusumadiiesaading,
2.5 n1sAnsansazilasnuradlsiulaauaawauiuan
2.5.1 N191ANHEINT U9 ua URLALLAT LA UALBATINNZAN Ta8idT indirect ELISA

- a Aa a Ny a o Py o v v
Lu’ﬂqqqﬂiﬂtutﬂ@u@@LL’ﬂumU@mV]N@mim@qﬂLT@@%EU?T@NWWL@HQSLH%QWL@ﬂ\usﬁ@?‘]ﬂﬂ’gqﬂmﬂmuﬂqﬂ

et ldvasaufaeds ELISA azinliifldtynyrnsuniugsualiitianauonivialy wazdaiunisduilassuausiiau



wazuaufiueffon asfiasnanddindularaNiRaa i eI IuaURAIAULATLaURLSA N HAINIIAANAY
a di o . o ==II 9/4:191 v o o e 1

washl 450 wlunms dszanns 1.0 iethrnndinduwazponmideanan il dwiunimaseunmuantifsiie) 2es

lulraueaweuivensall Teazrinnisiadeuaunagey ELISA 98a 96 MaNAYY waWAIAW CPSEM-OVA AYH

dindiusine uazireansinlulnaueauausveffiog PBS wiavinn1amaaaufaeis Indirect ELISA
2.5.2 nanagauay lhaesiuiulnaneaueuAues #aeA Indirect competitive ELISA

nsnmgaumInla (sensitivity) aesinlulnaueaieuivesednsnunuelas SEM NPSEM uay
asm v o ! = ! a  adny = °
nagaulfisendrnduansTuussuenngululnsyusuiienaseugintniulaaueaueuiveanly avndmizuas
pnlasieans SEM NPSEM isnaurile uaziiadjisenduivanslunazuenngululnsyjusizdndwiseld A
nAFaLSaEaT Indirect competitive ELISA finTululnauaauaufiveaniinnuaiwizsaalsfinann fazindjisendu
o VA a o o v 1 a A o o a ANay My o o ' °

ansaananafag lugilaase inlfirnganauuasanasilamouiuiniulnauesueuive il lidiansaenanonni
Uj38n nageauiaeas Indirect ELISA taaazAmiiluen inhibition concentration (IC,,) waz limit of detection (LOD)
F9pn 1C

., A Araudinduresansiinliirnganaunaslunisin competitive indirect ELISA aAAATININ LD

] 1
v = =

Wil Tansuaiedu uazAn LOD Aa ANAHdinduaesaniies Nannaunsamngade bé

Q

2.5.3 n1snageulelalniveaiululnausaleumiues

azyinnisagran lalrinfaeslululraueaweusives tnaliganaaaulalalni (isotyping kit) 199

131 Sigma-Aldrich Tagidn Isotyping specific antibody 48 IgG, ,1gG,, |gG,, |gG, ,IgA Uaz IgM W1MN"3iae

2a’ 2b

a9l PBS thliifinluanunagan ELISA 13in 96 wigu nauas 100 ulasans Unfignimni 37 asrnmaidos unan

1 F9T19 11NNE19898 PBS (WeT 7.4) NN 0.05 1adiaus Tween 20 (PBS-T) a1191 3 ASY LANILALLTAR T

Tnaueauaufvanainlaawsne Afeinsmsaaey tui 37 asangadea iwean 1 49t antiudnedounlidy
a a a a aallo 1 allal di nd‘ [ 1 . R

29N HNLAUAUBAYALNNNA NIz mouse 1gG NF HRP @anag] T9animizsie F_, (HRP-Rabbit anti-mouse 19G

[F,, specific]) udatinlinngauugfiies illwnan 30 winl ansutiandnefion PBS-T A1uau 3 A3 ifina1sazanady

amanvevouls Ungomniviedlunia uaan 10-15 i ugadjiseeulasd aniutiiludnrinisganauuasi

ANENIAAL 450 U TWLAS



2.6 MSLEFENULAURLDARASYIN IALZENE
2.6.1 NFLAELNITARBAZNI TN NUIBTAR LN TULLAETAR

el launlrauiindnueuiveATinAasRe SEM uaz NPSEM inidgaiiiadauanly
ansiasaTad RPMI 1640 7 FCS 10 wlefirus tatifunms luzamiaeadifunng 10 faaans desiiguunil 37
avrnaidon Wfnzdsuadaunuszsuaniueulaeenledd 5 wefiousd Hune 2 Suandudeasniguz
sunms 50 TaAaRs idesTignugdl 37 esrnigaden lufwnsiasusadauausziuanfuaulaeanledi 5 wefous
Hunan 2 5u whamnstinemadasanidsaaadianisiunaueun 1 aas Buins 600 Aadans Tundudae
AT 20 TAUREUNT AesTiguiunil 37 asdTaden umziasusedaiunusziunsueulaeanladi 5
WeSiaud Aaaradiuingn 7-10 Fu aunszicliunnueuAvenuinne aniideusldnaentinludumiedi
adAnAzNauiingaE 1500 sauRewd {unan 5 uni ulauandauressadnanazneudiall Wudauraseng

-«

eTRaTINuaURLaA 13 e ueuRvaain 1§ luvin1iiisgnaseld
° a oy a = aal . = . L.
2.6.2 N9MNLaURLaR LF4NE AL protein A ¥i99 protein G affinity chromatography

T luTulaanealauAueaniANNawIzse SEM was NPSEM Iaaazld protein A visa protein G
sepharose Auagiulalniniaasuouivennls Tnevinlissiu A vise G sepharose utlu PBS Nigaunniiias udarinly
ldnaand Yiumaduiiliiag luaninaunalaeiiin 0.1 Tans phosphate buffer, Wia 8 13N1A3 5 Winresaadant 1

dgl o‘d‘ v a o val o 1 o a aa 1 a v o cY '8
asaeaadn lEanaslureanllng lHensn1sluawindy 1 RaRansseun? areneaniifiae 0.1 Tuans
= | o & o = a = P < . P
phosphate buffer, Wiad 8.0 Fu1A3 5 WinaesAeanil anntuastzuauiueneanineld 0.1 Tuans citrate buffer, A
01 3.0 1311m7 3 winzespeans] Wilensnisuamingy 1 Rafanssewn? nWseuduiuasazaieieanainmeaniild
NRRANARES MABAAY 1 NadanT uazliu Wiet ansazaalunasannasaliniu 7.4 Taald 1 Twans Tris buffer , Ao
9.0 Ysumeaniliiag luaninasnalaeifis 0.1 Tuans phosphate buffer fiLat 8.0 sn1As 5 innasneanl nasaIn
2. . . o 4 4 .
duiansazaelunaaanaasusazaan lilinAinisganauuasiauanaan 280 wnluwwns faeasasanining

Windinas udafiuaisazaralunaaanliidinisganaunasgenisaunildlaueladfion PBS Nigmuund 4 avan

wadualneasu PBS 5 A5t n 7 6 dalug

2.6.3 NINAFDLANNANZIDILBURUBANAIN1TN 1T 3gnBsia SEM uay NPSEM Tugilaasy

1
o

wasani luTulaauasnauivenlizgns Hiin1mageudntululrausaneufueanlided

ANNAINT0 IUN199UAY SEM waz NPSEM lugilaaszatvisalal 1neiR indirect competitive ELISA #9iRsn1snaaay



A9 LARDLNURLLEIAU 96 QN vl CPSEM MiTansariy OVA nguay 100 lulasang udetinnigouni 4 296

wadea unan 12-16 49109 diusiaznguunfnediog PBST 3 A3 iAiNa9aza1e BSA 1 1lafiaus wguaz 300

1
=

Tulnsdms Unngouugi 37 aseaidas dunan 1 49119 A1eugudion PBST 3 A33 AN SEM uaz NPSEM lugifaass

nrnidisdusine agly 50 lulasans uazueuRuen vauaz 50 ulasans dnldund 37 esmaias wiu 2 dalua

Anqusazuguion PBST 3 AT ANLUALEANFAL)NNAWIzAelauALan1euy [ Tanetil HRP (HRP-labelled
, o a o e d S Lo g

goat anti-mouse 1gG) 7a8a14 1:5,000 11 PBS nanaz 100 ulpsdns udatind 37 asaaaidea 1 4alug fravgu

fae PBST 3 ASY LANAsazaeduainss 2aveulad dsznaudiae TMB  uaz H,0, azanalu 205 Hadluan3

. . ~ a ' pRp Ay o A a -

potassium citrate buffer ;W€ 4.0 naNaz 100 ulasans Unlunia ARINANNDY lwaan 15 wn 1in 1 Tuans

H,S0, wauay 100 tulasdns iWenegalfiseneulsd udarhlddnaAinisganauuasiaainenanan 450 wnluwns

FnelLAsed ELISA microplate reader



3. Han15748 (Results)
3.1 NMSLATENLAUAIRUAUTLAANTEAUUYNARDRY (CPSEM-BSA) uaziaumlaud1usu
LAABLIATY 96 QN (CPSEM-OVA)

\Haanans SEM dafluansmunuelavizesiulnsyanlan ianasesansizwaan danunsansebussuy

o

niAuturemylfiasweuivenls uazliaunsanaeungulunimaaeay ELISA 1§@nsos Aefiewinnadenmngns
WiniulilsAiunane BSA visa OVA usiitlasanniaseaineaas SEM Hlassasnlandanquiulisiu assies/asu SEM

Tiineflugiloynius CPSEM udnasinunimessiaiililsfiy BSA wisa OVA
3.1.1 malaauulaseyiusansans SEM Tiflu CPSEM

RINN9IANT SEM uazdnskansinein lianjisennaaaufiaeis thin layer chromatography
o o v o o o
ratlsngatuandlugi 1 annisglasuntnunsunieliiuasdanslalaianfincnenanan 254 wiluuns woda il
WLP83a19 Pyridine Tutesd 1 Failuanssianansdoainliinlizen deei 2 ifluuouaes CBA deef 4 iuuny
1R4ANINANTIEY derivertization F847 5 WAz 6 \uuNLIBIA1T CPSEM MasnUfRsen dauans SEM Tutedn 3 tiuly
o 09/1 k4 v

arnnsnnetiull dulAssiesdianudu TLC fsarsazaraiiulassu dsinguouaes SEM Tutedh 3,4 uay 5 1fu

SEM NMABUNEIU 4011899 5 WAL 6 WuknLuaa CPSEM



Aelfugedaninlalalannaanng1anau 254 unTumms fiansnaansazaneilulaniu

Q Q Pyridine

SEM

CBA

CPSEM

5U% 1 Tasuninunsuainmsiiasiznaag TLC 189815619 luN15ALASIER CPSEM iianmels
LAIDANT LI TaLARTIAMNENIARY 254 UITULNAS LaztaNmladIsacanatiulansu
1 -=4I . 1 n:ll o 1 1 a o &
4899 1 = pyridine G097 4 = FaaeneanauInand
fa47 2 = CBA Fa47 5 = AL INaTNANT

4099 3 = SEM 4097 6 = FaatinauaIINANGLaznn 1L



3.1.2 N3 TaNAa CPSEM iU BSA way CPSEM i1 OVA

RINN19TaNFe CPSEM 1L BSA war CPSEM 1l OVA #oadns EDC wasanvinfjisen mn
CPSEM-BSA uay CPSEM-OVA snasaadniunnllsiinlaeds BCA Winuiulisiiu BSA N1m9gu wud CPSEM-
BSA uaz CPSEM-OVA Mz lAf1Funnulilsfiuminny 1.63 uaz 2.53 Haaniusielafans aua1au aniduasaan
' & n:'ll a o =l aa v o all 1 dll o -:4‘
wWelauinismenfnsesasiullsfiu Iaeds TNBS lHnaneuandlunnsied 1 wudn iansaadn BSA waz OVA
ANLdiNdL 1 HaAnTusaiafang HANIIAANAULAINAINEIIAAY 335 WITULNAT WL 0.878 LAY 0.585
AINANAL A11FU CPSEM-BSA Laz CPSEM-OVA HAINI9AANALLAY WL 0.674 WAY 0.543 AMNAIAL UALLNETN
o 1 A = 1 A a o = 1 A
NMIANUIUAINGAT [(AN17AANAULAITIBI LA — ANNIAANAULANLIATAANLTLSA) / AINIIAANAULAITEY

TsAu] X 100 9@ unsoAnluplesausnisdenfiaiglu 23.23 uay 7.18 wWafmus auansu

AN5197 1 ANUaSLEUANISTIANAATEWIN CPSEM N BSA WAz OVA NAMNLINTY 1 RAANSNARNARANS

a9 ANMIAANAULAITIAMNENIARY 335 WTLLNAS wafiruAnisidaxin

BSA 0.878 -

OVA 0.585 -
CPSEM-BSA 0.674 23.23
CPSEM-OVA 0.543 7.18

3.2 NMsNSeAUNNANNUIRIRYNARRIlRAS LA UALB A

n1sRANsTRuMynAaaIananug BALB/C WALl a1 8 §1ani A CPSEM-BSA  1/5u1muans 50
"LuTmn%mi@m%q Imﬂm%\uwﬂmmmuﬁmuﬁu Freund’s complete adjuvant (FCA) %m%mﬂum’mﬁmm& LAZNINNG
Emnizﬁwﬁ”ﬂnm 2 §avi & uau 4 — 6 A%e TaeHANLEWRALAL Freund’s incomplete adjuvant (FICA) WAIRANILHU
7 -10 44 NINITIANRDANYUENT TN AaLISTALILAURALIAA (antibody titer) A2833 indirect ELISA Taaiadaumgy

Fotl CPSEM-OVA waziaaansdisumyion 1 lafimus BSA/PBS Taaiaaarsiiaanudiadiu 1:500 D 1:256,000 11 a1n

v
o o A

= o o o a o Ao ¥ o A Ao = o
NN7RANTIAUNYITUIU 3 A LL@‘Z?‘V]@@@UWWLEN’]NLL@%WU@mlusﬂﬁ‘mwﬂg} VL@N@@QW’]?’]\TV] 2 WTIHNNUNN 3 AINLABRINNAIE

]

1 wedimusd BSAPBS liinliseniuvquiiadaudiae BSA uaz OVA wsazvinuUfjisendunguindeudiag CPSEM-




Ve

OVA Tuszauga 1HAN199anauLAIANENIARY 450 W TNAT §aga TunnavinUfisenwindy 1.0 uydan 1 uaz 2

v
o o

WiszAunaumuangend 1:256,000 & miuvysian 3 Weszdulames agi 1:128,000 Awwanlunangil 2 uyia 3 #a

N o a  ad
N?zmuLL@umU@mW@ﬂ

AT 2 UWAAYAINNTAANAULAITIAMNENIAAY 450 WITULNAT AINNSNAKALTEALULAUALAR LUTTNNY

meAg indirect ELISA

132419 AMIAANAUUAITIANENIATY 450 UITULAAT
FFuvy CPSEM-OVA BSA OVA
(X 10° 1in) (0.5 lulAsnSupaiafans) (0.5 lulasnSunaiafans) (0.5 laTpsnsunaiiafans)

WY1 | wY2 | ww3 | NMS | wu1 | ww2 | wu3s | NMS | wu1 | wy2 | wys | NMS
05 1.94 1.91 1.88 0.17 0.38 0.27 0.24 0.16 0.35 0.38 0.29 0.22
1 1.91 1.91 1.86 0.13 0.23 0.20 0.16 0.12 0.25 0.30 0.21 0.17
2 1.89 1.89 1.80 0.10 0.16 0.14 0.12 0.10 0.18 0.20 0.15 0.13
4 1.87 1.90 1.65 0.09 0.12 0.11 0.10 0.08 0.15 0.14 0.12 0.10
8 1.78 1.86 1.35 0.09 0.11 0.08 0.08 0.08 0.12 0.12 0.12 0.11
16 1.68 1.85 0.96 0.09 0.09 0.07 0.07 0.09 0.13 0.1 0.10 0.10
32 1.44 1.76 0.61 0.08 0.09 0.07 0.07 0.09 0.14 0.1 0.10 0.10
64 1.09 1.66 0.37 0.08 0.09 0.06 0.07 0.09 0.13 0.09 0.10 0.10
128 0.76 1.33 0.22 0.07 0.10 0.07 0.08 0.10 0.13 0.09 0.09 0.10
256 0.52 0.91 0.15 0.09 0.11 0.08 0.08 0.09 0.15 0.10 0.09 0.12
1%BSA 0.17 0.10 0.10 0.09 0.14 0.12 0.12 0.10 0.17 0.14 0.13 0.10
PBS 0.08 0.07 0.07 0.09 0.08 0.07 0.07 0.07 0.10 0.09 0.10 0.08

NMS = @Suuyini




—— il 1
== 1 yinfl 2

Fl"lﬁ"li‘ﬂﬂﬁﬁl‘l!ll‘s’i@ﬁﬂ ‘J"INH"I‘JﬁélI‘IJ 450 Tinung

e Wy 3

/“
|

0.4 ~gp

0 16 32 48 64 80 96 112 128 144 160 176 192 208 224 240 256

1daaa ( X 103 win)

5U% 2 neuanssEALLAURALRATRINYUNARDY 3 A NLATUNISNSEEUATE CPSEM-BSA Tneiis indirect

ELISA tARBLUgNA2e CPSEM-OVA

AMNTUAININAABLANNANNIINVILAURLDA 1UN99UAU SEM ,CPSEM uaz NPSEM lugildasy Tneids

= P

indirect competitive ELISA TneiARaunguaae CPSEM-OVA 1A8aNT5uuysiof 1,2 uaz 3 fae 1 tlafimus

BSA/PBS finvnnidindin 1:32,000 ,1:64,000 uaz 1:4,000 i1 mNA1AL ¥1Ujseniy SEM ,CPSEM uaz NPSEM i

v
o

= N P e v 1 a aa o i~ a g o
gﬂ@m:wmmmmu WNY 0 -50 lulasnFurefiadans nantmadauAcLanslunneh 3 LL@%WU@QIM%?NMHVN 3

a

57 @1:81909UR U NPSEM ‘18 HA1 1C50 Winiu 1.5 ,5.7 way 20.6 WIATNTUADNARANT ANNATAL LASAINIDNLAL

SEM uaz CPSEM Nannudindin 5o Tulnaniusiediadans 1ilszann 30 - 50 waiaus An 1C,, 811nna1 50 lulasnin

v

Falafans AIUARS AT 4 WauRUER LWETNMYIS 3 fia Aun9nduniu NPSEM 1#And1 SEM uaz CPSEM



A9 3 UAAYAINISAANAULAITIAMNENIARY 450 WITULNAT AINNISNARDLAMNAINITOURILAUALDR

ludfunylun1sdunu SEM ,CPSEM waz NPSEM lugilaass Ineds indirect competitive ELISA

AMNITAANAUUAINANNENIARY 450 WITULNAS

AN N S 1 a7 2 Haft 3
1BIAS
SEM CPSEM | NPSEM SEM CPSEM | NPSEM SEM CPSEM | NPSEM
(lulasnsuna
NAAART)

0 1.48 1.49 1.49 1.40 1.39 1.47 1.18 1.44 1.38
0.003 1.48 1.50 1.48 1.43 1.42 1.37 1.47 1.43 1.44
0.006 1.44 1.48 1.47 1.41 1.42 1.46 0.99 1.51 1.48
0.012 1.44 1.46 1.43 1.43 1.44 1.46 1.40 1.51 1.49
0.024 1.45 1.44 1.32 1.42 1.41 1.42 1.41 1.49 1.46
0.049 1.43 1.47 1.29 1.34 1.44 1.38 1.41 1.35 1.41
0.098 1.44 1.45 1.23 1.38 1.42 1.35 1.42 1.44 1.35
0.196 1.45 1.36 1.16 1.36 1.46 1.29 1.37 1.44 1.31
0.391 1.44 1.48 1.04 1.41 1.46 1.24 1.45 1.46 1.29
0.781 1.49 1.47 0.87 1.38 1.36 1.10 1.44 1.46 1.29
1.563 1.49 1.46 0.61 1.36 1.40 1.06 1.40 1.43 1.25
3.125 1.44 1.45 0.43 1.35 1.39 0.89 1.33 1.34 1.13
6.25 1.37 1.39 0.25 1.23 1.26 0.62 1.30 1.32 0.96
12.5 1.34 1.32 0.16 1.14 1.23 0.40 112 1.20 0.73

25 1.26 1.20 0.13 1.07 1.03 0.25 0.92 0.94 0.49

50 1.03 1.03 0.11 0.84 0.92 0.16 0.65 0.69 0.32




5197 4 UAAIAT IC,, AnnsnarauAnlalun1sduiuans SEM ,CPSEM uaz NPSEM lugilaass

TFunY 37 IC,, (lulasnsusaiianans)
SEM CPSEM NPSEM
1 > 50 > 50 1.5
2 > 50 > 50 5.7
3 > 50 > 50 20.6

3.3 NISURDANTINLTARLASAALADNLIAR bILIIANIMNARWBUALDAAD NPSEM

v v
o o

AINNNINABNIINLIAA Myeloma NSI 11l B-Cell annginumy 113 3 a3 Ifaadlarslanninndt oo wedimus

wilunsuaensaNaguysan 1 WeninisAniaen lHadlatilannnudnueniues 4 wau usldduiy NPSEM

a
' 1
o A o A o

AmFunIIvaeNIINIEaRUYRaT 2 wazuydaf 3 vinnsdnldenaasINAnLeuALeR tneAT indirect ELISA A1NN19

a

NARALITAA LELFIANNTIIMNA 2,304 wqu TAiEas latETaunTinanuauRLen AU 480 nau uaziiathlinageumn

A

IARTINARUAUALBATALTL NPSEM lugi@ase Tneids indirect competitive ELISA liaad latininanuauivendy

a

iU NPSEM 7iaaaidisdiu 5 lulasniusialafans 411w 61 MaH AIANI197 5 WATLIARENAIHARLAUALE RS ALY

v
o

@19 NPSEM R1191 16 QN dauiaasan 403 uau lkanuauiuen tgas latslaunfinanuauivanse NPSEM 1

61 wqu v Iiilulaauipen




AN59% 5 NMTARRANIEAR LELETANINAALAUALAATNNAMNEINITD IUMSAUNLR1S NPSEM lusilaass

meA 8 indirect competitive ELISA

AMITAANAY

WAINIANEN

=
ARU 450 U1lu

LNRT

AMITAANAY

WAINIANEID

=
ARU 450 U1lu

LNAT

AMISAANAY

LAIVIANNENT

=)
ARU 450 UlU

LNRT

AMITAANAULAS
= &
NAMNEIARY

450 W lULNAT

waN QN QN waN
PBS | NPSEM PBS | NPSEM PBS | NPSEM PBS NPSEM
4/5A 0.61 0.13 11/10G 1.23 0.15 12/1A 0.89 0.12
1/4A 0.82 0.12 1/6H 0.64 0.16 1/10B 0.76 0.16 2/8F 0.79 0.11
2/11B | 0.93 0.23 2111F 0.51 0.07 3/3A 0.73 0.13 3/3F 0.53 0.08
3/5A 0.53 0.07 3/9H 0.53 0.08 4/3A 0.88 0.21 4/10B 0.60 0.09
7T1A 0.78 0.12 7/2A 0.71 0.10 7/2B 0.66 0.09 7/3C 1.08 0.15
7/5C 0.75 0.12 7/6A 0.97 0.15 7/6C 0.71 0.13 TITA 0.63 0.09
7/7D 0.68 0.13 7/8A 1.39 0.32 7/8B 0.69 0.14 7/9B 1.32 0.17
7/9C 0.73 0.12 7/108 0.79 0.11 7/10C 0.85 0.18 711A | 0.70 0.11
711C 0.60 0.17 711D 0.86 0.14 712C 0.53 0.11 712D 0.52 0.12
8/3D 1.10 0.19 10/4D 0.61 0.15 10/5C 0.61 0.14 10/6C 0.93 0.10
10/7H 1.05 0.25 10/8H 0.61 0.11 10/10B 1.04 0.18 10/10F 0.56 0.08
10/10H 0.93 0.12 10/11H 0.96 0.10 11/1D 0.60 0.12 11/1E 0.54 0.08
111G 0.60 0.16 11/3H 0.81 0.11 11/5H 0.80 0.11 11/6H 0.63 0.12
11/7H 1.24 0.32 11/8G 0.81 0.14 11/9G 1.06 0.21 11/10E 1.08 0.15
11/10F 0.79 0.35 11/10G 0.66 0.15 11/10H 0.73 0.12 11/11H 0.88 0.14
11124 | 0.66 0.16 12/2B 0.87 0.14




antutigad e lanninanueumvenwazduiy NPSEM  lugil@ass u1vin Subclone  Taeids Limiting
dilution A119U 3 AT uazNNARRenlAAUTEIANNARLELALER LazAUlHTL NPSEM Tugl@ass13a1uan 40 Taau
ANEARUANFU 3 YN AB 11/10G ,12/1A waz 4/5A AdLAAluNIANUIN NINIaiNa waEash 15 divugudely

Tulnsiauman uaziiuamsidasaas Biinismeasunmantimse il

3.4 NSANHNANBUSLLRIAUARIILNIUIAAUDALAUALDA

v (2 '

WHan N ALLEad a3 lanna 40 Taaw wdndeluluinsauman wastinanwnasaasna Ul uinagad

ANAINIIDIUNNTNARLEUALEATE9 TR tAEAT indirect ELISA wWudn wadlatilaniuslanaunganisuan

a o o

WAURLAR AILAANEATRNNT197 6 TARUNSTIALARWAUALAR A1101 27 1A THLA UNNEee 1,2 ,3 ,4 5,6 ,7 ,8 ,14

,156,16 ,18 ,20 ,21 ,22 ,25 ,26 ,37 ,38 ,39 ,40 ,41 ,42 ,43 ,47 ,48 QAT 49 s lnauwmatldnageuainudindivaes

a aa m‘ﬂl !
Lmumuam/lmmmulumiwmmmmauumuﬂWﬂ"l,ﬂ



4 1) - 4 ﬂl a J
MN919% 6 LL’&ﬂ\‘iﬂ’]ﬂ’]‘é‘@ﬂﬂﬂutLﬂQﬁﬂ’ﬂNﬂﬁ’Jﬂ@u 450 WNTULNAST AINNITNAKAULAURAUDA LUDIUITLALN

VIRAT L AANNITNLWE WESL AR 1AAS indirect ELISA

Traulauslann | Amsaanduuas | Tpaulandlaun | Ansaanauuas | Tpaulauslann | AMmsaanduuas
fanueAfy HanuzAfy HanuzAfy
nanaaa 450 Wlulumsg nanaaa 450 W lulumsg nanaaa 450 W lulumsg
1 1.36 2 1.20 3 1.41
4 1.40 5 1.49 6 1.39
7 1.42 8 1.53 14 0.87
15 0.90 16 1.10 17 0.12
18 1.08 19 0.21 20 1.08
21 0.90 22 0.74 23 0.19
24 0.42 25 1.06 26 1.23
27 0.1 28 0.10 29 0.07
30 0.14 31 0.12 32 0.51
33 0.10 35 0.10 36 0.11
37 1.51 38 1.41 39 1.46
40 1.45 41 1.52 42 1.53
43 1.43 47 1.58 48 1.53
49 1.44




3.4.1 NMIMANNENTULaURATDATNWNNZ AN TALAT indirect ELISA

P a ' = a a aa ' o M o
Lu@\‘lmﬂvl,auﬂmmLL&]@%TML&NmmmmmlummamLL‘ﬂumwﬂmmLmnm\mu Lmﬂumuﬁmuuim

v v a = d’l % 1 ' ©o ==& o A a a d” &
mmmmmmLmumuLLfﬂuMU'ﬂmlummiL@mLﬁﬁ@@’im@mmmum AINITRDANUAUFALBA LUB N TLALNLIAR LAY

PIBIVNFALUTARI 24 TAAU NININITHABANT 2,5 ,10 ,20 AT 40 W1 AINAFU (Fasa1unsd 1 uiuldiasimas)

= o Py sy P ° aa L a ' - = Ao o
LLE‘EUW]EUHU'I’]’]M’]?L@E\?Lm@@miﬂqﬂm@qq\i Vl’]ﬂ’]’iﬂ/lmm'ﬂ‘]ﬂmil'sﬁ indirect ELISA L@@ﬂﬁ']ﬂ']ﬁ\m’ﬂ@']\juqﬂﬂ@‘ﬂﬂﬂ\jﬂ\ﬂ“

'
= 1
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AINNANIINAFBL WU ANNITABANAMNNIZANNAIRAD TAauN ldiaaane THWA MNNeLaT 14,15 ,16 ,18 ,20 WA 25
TAAUNIABAN 5 LAY 10 W1 THLA UNIEBLAT 26 WAT 38 ANNANAL LAALNABANT 40 1N THLA UNI8RT 1,2 ,3 ,4 .5 ,6

7 ,8,39,40 ,41 ,42 ,43 |47 ,48 QAT 49 NANNINAGALAILARS WA 7



A5 7 WAASAINITAANAUUAITIATINENIAAYN 450 WITULNAT AINNITUANNTNTUIRILAUALARAN

WinNzaN luN159INU J15en Tneid indirect ELISA

Taaulayslnan f»hmsgﬂnﬁuumﬁmwmmﬁ'u 450 WNIULNAT / L3RRS (19N)
VaneLad lalldaans 2 5 10 20 40
1 1.29 1.40 1.44 1.43 1.37 1.35
2 1.38 1.39 1.38 1.38 1.37 1.28
3 1.46 1.44 1.54 1.49 1.43 1.27
4 1.07 1.49 1.55 1.53 1.56 1.48
5 1.45 1.62 1.61 1.66 1.56 1.44
6 1.60 1.69 1.70 1.70 1.65 1.58
7 1.57 1.60 1.57 1.54 1.45 1.35
8 1.44 1.57 1.56 1.57 1.48 1.37
14 1.73 1.45 0.83 0.56 0.12 0.11
15 1.74 1.32 0.65 0.32 0.13 0.12
16 1.82 1.51 0.76 0.45 0.22 0.10
18 1.23 0.94 0.41 0.25 0.13 0.11




AT 7 (AR) WAAYAINITAANAULAITIATINENIARNY 450 UTTULNAT AINNITWIANNTNTUTDILBURLDATN

winnzaN U159l Jisen Tneds indirect ELISA

Taaulayslnan f»hmsgﬂnﬁuumﬁmwmmﬁ'u 450 WNIULNAT / L3RRS (19N)

VaneLad lalldaans 2 5 10 20 40
20 1.16 1.04 0.84 0.67 0.45 0.27
25 1.04 0.97 0.82 0.62 0.39 0.29
26 1.28 1.22 1.12 0.98 0.84 0.59
38 1.22 1.22 1.19 1.20 1.11 0.92
39 1.41 1.41 1.43 1.45 1.43 1.42
40 1.45 1.53 1.41 1.51 1.47 1.69
41 1.55 1.58 1.67 1.67 1.61 1.57
42 1.54 1.59 1.58 1.59 1.58 1.51
43 1.56 1.53 1.57 1.57 1.57 1.43
47 1.64 1.60 1.62 1.60 1.58 1.57
48 1.56 1.53 1.47 1.47 1.45 1.32
49 1.20 1.21 1.33 1.41 1.46 1.39




3.4.2 PInegaLA Atz red it T lnaueaLauALeA T3 indirect competitive ELISA
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F22i33 indirect competitive ELISA fiuansduiaglungululnsyusu vanedlugtlansdssiu 16un FZD FTD NFZ uay

NFT ansgiliuunualadd 16un AOZ ,AMOZ ,SEM uaz AHD @nsgiayius 1iun NPAOZ ,NPAMOZ ,NPSEM Uay
NPAHD asuannaululnsyusuitinunases Aa CBA aifluanshlflunisulaauulaseyiisans SEM flu CPSEM
arslunguentigous lHun Aasusiniinea dlnsvaeneidu eendinnslopdu wnslandu nendlondu uazans

Tunguilan-aziniad 1Hun inauymeses uavdayninea nanaasulululpausaieufiues lwamnsiaeaEasniae
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19nNde 3.4.1 fuaswarinAnudindy 10 lulasniurelaaans A28 indirect competitive ELISA wuan Tuly

TnauaauauAUafTi 22 Tnau HAdNa N0 lun19duiy NFZ uaz NPSEM luglaass1s Gannsvindfisenlsdnas
A dl A ] 3 aaa o Aﬂl nq; Y o v a o a dd‘ a o
AANAULAIIARALIUALUTENML 0.1 - 0.3 daunisidisanduansauiuliidlnfiAaeiuueuiuean lirusn
L ea a a o . o
wivdutiusiansarans PBS HANNNI9ANAULAINANINENIARY 450 WTWlmT Usznnnd 1.2 - 2.0 Aduanelumsei 8

wanedn ueuRueAnnsa kiU ieAuasiaay uiianiziu NFZ uaz NPSEM winiiu



A5 8 WARYAINITAANAULAINIAMNENIAAYN 450 WIlWLNAST AnNnsnaaulisentinaadaly

Trauaauaufuassassiunguuasuanngululnsnusy

15 / WAUALAA

ANITARNAUURINAMNENIARY 450 UNTULNAS

NN
1 2 3 4 5 6 7 8 14 15 16
FzZD 1.75 1.75 1.55 1.72 1.64 1.94 1.45 1.70 1.75 1.72 1.82
AOZ 1.77 1.64 1.35 1.66 1.62 1.83 1.38 1.62 1.62 1.60 1.70
NPAOZ 1.72 1.62 1.40 1.66 1.61 1.83 1.40 1.61 1.67 1.72 1.77
CPAOZ 1.65 1.68 1.43 1.75 1.65 1.84 1.43 1.68 1.61 1.75 1.79
FTD 1.79 1.74 1.48 1.77 1.71 2.00 1.43 1.71 1.68 1.61 1.64
AMOZ 1.74 1.75 1.54 1.75 1.68 1.86 1.42 1.69 1.77 1.77 1.82
NPAMOZ 1.76 1.76 1.49 1.72 1.70 1.88 1.48 1.68 1.76 1.78 1.80
CPAMOZ 1.76 1.72 1.48 1.72 1.69 1.87 1.45 1.73 1.75 1.71 1.79
NFZ 0.13 0.14 0.13 0.13 0.12 0.14 0.11 0.13 0.26 0.25 0.43
SEM 1.67 1.63 1.40 1.58 1.55 1.74 1.35 1.66 1.68 1.65 1.81
NPSEM 0.11 0.10 0.12 0.10 0.11 0.09 0.10 0.10 0.14 0.13 0.14
CPSEM 1.65 1.74 1.51 1.78 1.69 1.92 1.45 1.74 1.77 1.77 1.89




A9 8 (AB) WAANAINITAANAUUAITIAMNENIAAY 450 WIlunAs Ann1snasaulfizentinaasiuly

Trauaauaufuassasslunguuasuanngululnsnusy

#19 / uaufuan mmsgmnﬁuumﬁmwmmﬁlu 450 wlulums
NN

1 2 3 4 5 6 7 8 14 15 16
NFT 1.62 1.61 1.40 1.58 1.52 1.72 1.34 1.58 1.56 1.57 1.62
AHD 1.67 1.66 1.40 1.64 1.64 1.80 1.35 1.65 1.62 1.61 1.67
NPAHD 1.70 1.75 1.52 1.70 1.63 1.83 1.30 1.64 1.62 1.66 1.72
3-Carboxy benzaldehyde 1.73 1.74 1.47 1.76 1.67 1.85 1.38 1.67 1.70 1.74 1.71
Salbutamol 1.72 1.67 1.48 1.74 1.65 1.88 1.40 1.69 1.73 1.73 1.74
Clenbuterol 1.71 1.69 1.40 1.70 1.68 1.85 1.41 1.67 1.72 1.74 1.75
Chloramphenicol 1.76 1.58 1.34 1.60 1.55 1.79 1.28 1.58 1.34 1.39 1.47
Ciprofloxacin 1.77 1.72 1.52 1.75 1.68 1.85 1.32 1.64 1.56 1.52 1.61
Oxytetracycline — HCI 1.78 1.68 1.37 1.71 1.69 1.90 1.43 1.66 1.58 1.59 1.67
Tetracycline - HCI 1.76 1.71 1.49 1.74 1.70 1.93 1.40 1.68 1.63 1.63 1.71
Doxycycline hydrate 1.78 1.74 1.50 1.77 1.77 2.00 1.48 1.68 1.64 1.63 1.76
DMF (1:50) 1.58 1.80 1.59 1.72 1.72 1.85 1.50 1.70 1.75 1.75 1.85
PBS 1.73 1.68 1.51 1.72 1.70 1.89 1.47 1.71 1.73 1.74 1.82




A9 8 (AB) WAANAINITAANAUUAITIAMNENIAAY 450 WIlunAs Ann1snasaulfizentinaasiuly

Trauaauaufuassassiunguuasuanngululnsusy

#19 / uaufuan ANMIAANAULAITIAMNENIARY 450 WTLLNAS
RNLAY
18 20 25 26 38 39 40 43 47 48 49
FZD 113 | 1.26 | 1.31 164 | 159 | 1.84 | 1.45 | 1.44 | 186 | 1.43 | 1.77
AOZ 135 | 1.43 | 139 | 156 | 1.50 | 1.80 | 1.34 | 1.26 | 1.66 | 1.29 | 1.60
NPAOZ 148 | 154 | 1552 | 1.68 | 1.54 | 184 | 1.36 | 1.35 | 1.77 | 1.38 | 1.64
CPAOZ 149 | 160 | 158 | 1.76 | 155 | 188 | 1.40 | 1.33 | 1.78 | 1.38 | 165
FTD 132 | 156 | 1.39 | 1.79 | 1.76 | 2.11 158 | 1.64 | 2.06 | 1.64 | 1.90
AMOZ 150 | 1.62 | 1.61 177 | 157 | 1.94 | 142 | 138 | 1.80 | 1.37 | 1.66
NPAMOZ 143 | 158 | 159 | 1.78 | 1.59 | 1.95 | 1.41 137 | 177 | 1.37 | 1.61
CPAMOZ 140 | 154 | 1552 | 170 | 1.48 | 187 | 135 | 129 | 173 | 1.30 | 1.61
NFZ 016 | 016 | 015 | 030 | 016 | 0.27 | 017 | 014 | 0.21 017 | 0.25
SEM 118 | 1.28 | 1.22 | 1.51 1.51 185 | 1.23 | 1.33 | 1.81 1.35 | 167
NPSEM 016 | 015 | 0.14 | 016 | 013 | 014 | 013 | 018 | 020 | 0.14 | 0.18
CPSEM 1.21 134 | 127 | 1.63 | 1.64 | 1.97 | 137 | 142 | 1.84 | 1.44 | 1.75




A9 8 (AR) WAANAINITAANAUUAITIAMNENIAAY 450 WlunAs Ann1snasaulfizentinaasiuly

Trauaauaufuassasslunguuasuanngululnsusy

#19 / uaufuan mmsgmnﬁuumﬁmwmmﬁlu 450 wlulums
NN

18 20 25 26 38 39 40 43 47 48 49
NFT 1.69 1.35 1.27 1.51 1.66 1.92 1.46 1.47 1.88 1.59 1.82
AHD 1.32 1.38 1.31 1.53 1.73 1.95 1.50 1.56 1.89 1.56 1.89
NPAHD 1.35 1.47 1.43 1.73 1.76 2.01 1.59 1.56 2.00 1.62 1.97
3-Carboxy benzaldehyde 1.36 1.47 1.53 1.74 1.79 2.03 1.61 1.59 2.09 1.62 1.96
Salbutamol 1.32 1.46 1.45 1.75 1.80 2.05 1.58 1.53 2.02 1.55 1.88
Clenbuterol 1.28 1.46 1.42 1.72 1.75 2.04 1.56 1.58 2.02 1.16 1.94
Chloramphenicol 1.20 1.25 1.21 1.62 1.50 2.09 1.34 1.44 2.01 1.64 1.76
Ciprofloxacin 1.18 1.39 1.29 1.54 1.75 1.93 1.47 1.52 2.02 1.55 1.85
Oxytetracycline — HCI 1.34 1.38 1.32 1.65 1.77 1.98 1.49 1.58 2.09 1.67 2.00
Tetracycline - HCI 1.40 1.41 1.38 1.64 1.77 2.04 1.58 1.59 1.97 1.66 1.93
Doxycycline hydrate 1.30 1.46 1.35 1.77 1.73 2.07 1.53 1.50 1.99 1.60 1.86
DMF (1:50) 1.16 1.23 1.21 1.50 1.52 1.83 1.36 1.34 1.72 1.30 1.65
PBS 1.23 1.29 1.22 1.44 1.51 1.79 1.45 1.40 1.77 1.43 1.71




3.4.3 nanegauAyhaesiuiulnaueaneuiues IneAs indirect competitive ELISA
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aannsiiniulpaueaweufAuefmiv 22 lnau indisananiziu NFZ uaz NPSEM lugilaass aati
IAauwmaiuNInAgeuANlaFAed1399 2 59 A28 indirect competitive ELISA Tasiutsadnuidnduaasansiilu

1,000,750 ,500 ,250 ,125 ,62.5 ,31.25 ,15.63 ,7.8 ,3.9 WAz 0 Wluniusalaaans mnaay nannulniulpnaues
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AUIALefimuAN AU 3e 40 (% cross Reaction) A1Ng RS
wWelausiniaiiawgisandaa = (IC,, 129415 NPSEM / IC,, 189415 NFZ) x 100

wudAnlefisuinaialfiiendnaesans NFZ egiitszann 10 - 60 wafiaus
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A9197 9 waneAT IC,, wazilafiruanisiiadjisendinlunisnagauanuannizaradialulaauas

LAURAURRRR®S NPSEM was NFZ

waudiuan | IC, (wlunfunaiianans) wafitud | wauRuam | IC, (Wlunsusaladans) wadidun
vangiad NPSEM NFzZ e vanaEad NPSEM NFZ e
Ufjnzendn Ufjnzendn
1 18.7 113.5 16.5 18 56.0 237.7 23.6
2 19.8 119.0 16.6 20 61.5 1994 30.8
3 16.1 99.9 16.1 25 50.3 145.2 34.6
4 154 124.4 124 26 108.9 176.0 61.9
5 16.3 113.7 14.3 38 17.5 124.6 14.0
6 20.2 134.0 15.1 39 39.9 249.3 16.0
7 14.3 94.8 15.1 40 15.2 120.5 12.6
8 13.9 121.5 114 43 13.1 1311 10.0
14 75.8 236.9 32.0 47 30.9 199.6 155
15 71.2 253.5 28.1 48 13.3 133.8 9.9
16 113.1 278.6 40.6 49 29.9 2185 13.7




3.4.4 nanagav el infueluiulnauealeuriue s

v
o

annismeaaulalrlniaesiululrauasieufivenna 22 Taau Tnaunlduianisaduguiiuy 11/10G
F9lHun e 1 — 8,38 — 40,43 UAT 47 — 49 AU 15 TAaw wauRvanugle IgG, doulaauanniasuguiu
12/1A 79w 7 Taaw TAun vnnenaa 14 -16 ,18 ,20 ,25 uay 26 AsanLdn uwewAveAlugiln IgG, uaz IgM ALAAS

Tumn919% 10

A15199 10 WAAIAINSAANAULASTIAINENIARY 450 WILUINAST Annisassamlaldinilaadalulaauas

LAWALAR AEAE indirect ELISA

waunLan r"nms@mnﬁuumﬁmmmfmﬁu 450 ululms
NHELR
I9G, 19G,, 1gG,, l9G, IgA IgM
1 0.11 0.19 0.12 1.02 0.12 0.23
2 0.11 0.18 0.11 0.94 0.11 0.22
3 0.1 0.17 0.1 0.84 0.12 0.22
4 0.05 0.05 0.05 0.75 0.05 0.05
5 0.1 0.17 0.11 0.85 0.12 0.21
6 0.1 0.18 0.1 0.98 0.13 0.22
7 0.11 0.17 0.11 0.79 0.12 0.22
8 0.1 0.16 0.12 0.88 0.13 0.17
14 0.1 0.23 0.13 0.74 0.21 2.32
15 0.09 0.23 0.13 0.69 0.23 2.41
16 0.10 0.26 0.13 0.88 0.25 2.57




AN59% 10 (A1R) WAAIAINITAANAULANTIANNENIARY 450 wluNas Aanmsasiam taldinilaadduly

TAaURALAUALAR tA8AE indirect ELISA

wauRALan f»hmsgﬂnﬁuumﬁmwmmﬁlu 450 WNTULNAS
NBHELRY
I9G, IgG,, 19G,, I9G, IgA IgM
18 0.1 0.24 0.13 0.58 0.21 2.44
20 0.10 0.17 0.12 0.44 0.13 1.31
25 0.10 0.24 0.14 0.63 0.22 2.50
26 0.1 0.19 0.12 0.80 0.15 1.13
38 0.1 0.17 0.12 0.75 0.12 0.25
39 0.12 0.21 0.12 1.08 0.11 0.24
40 0.10 0.17 0.10 0.81 0.10 0.21
43 0.10 0.16 0.10 0.80 0.10 0.22
47 0.09 0.19 0.10 1.02 0.11 0.22
48 0.12 0.17 0.10 0.85 0.10 0.21
49 0.10 0.21 0.1 1.03 0.12 0.24




3.4.5 M lulrauasueusiven itsqnalaeis affinity chromatography
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A1919N 11 WARIATNITAANAUUAITIAMNNEMIARUN 450 UNTULNAT AINNITNARBLIARUNNIELAT 8 ,25 UAE

43 TmeA g indirect ELISA

13Ra/ AMNITAANAULES 1383/ ANITAANAULES
wauRALan fAuEIARY wauRLan fAuEIARY
NANELRY 450 uluLums NANELRY 450 uluLums
8 25 43 8 25 43
- 1.89 | 1.70 | 1.94 1:64 1.74 1.11 1.66
1:2 1.76 | 1.60 | 1.91 1:128 1.56 0.97 1.61
1:4 176 | 1.55 | 1.88 1:256 1.36 0.76 1.47
1:8 1.81 1.47 | 1.81 1:512 1.12 0.54 1.14
1:16 1.80 | 1.41 | 1.78 1:1,024 0.75 0.36 0.79
1:32 176 | 1.29 | 1.71 media 0.07 0.07 0.06
1.4
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3.4.6 MavninnllsAuesuiulnauesuaufivenlneds BCA naaaniiniitsgnslneds affinity
chromatography

wnfiunulilsfuresueunvenineds BCA Inaldarsazaslisiu BSA audindu o v 1 Jadniu
siafiadans uairazanallsiuninsgiu dAwmiufiansmunnsgiu Fauanslund 12 Lngﬂﬁ 10 4ATNINI9LAD
aeansazanestathaiiu 12 ,1:4 uax 1:8 it A, M1AUNERNullsiuaInnemuinsgn Munadsuans
lum19197 13 waglFsinnimaaeusn dilution imanzan Tanda indirect ELISA dwiuldlunimagautlssananam
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A9 12 UEAIATNNTAANAULAINANNENIARY 540 WITULNAT TRIRITAzATElUTAUNINTFIU BSA

AN NTUUDY BSA (HadnsuAaiaang) ASaT 1 ASaT 2 ALads
0 0.106 0.104 0.105
0.1 0.217 0.210 0.214
0.2 0.322 0.314 0.318
0.4 0.508 0.510 0.509
0.8 0.829 0.857 0.843
1.0 1.005 0.967 0.986

0.9

0.8

0.7

Fl“'lﬁ"lﬁ‘ﬂﬂﬁﬁl‘l!ll‘s’i@ﬁﬁ MUG1IA AN 540 MTILARS

0.6

0.5
y=0.8778x+0.13

0.4
R?=0.9965

0.3

0.2

01 &
0.0

a1

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

acandudnaas BSA (liadnsuraiiading)
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A15199 13 waAIANUS NN TUsAUTRIlARUUNIELAT 8 ,25 WA 43 NEAAINIE BCA

WAURLAR | 1319 | ASAR 1 | AseR 2 | Anade | Wanadisiiu (Radnsusaiianans) | ALaAs
UHELAY
1:2 0.683 0.697 0.690 1.28
8 1:4 0.388 0.386 0.387 1.17 1.17
1:8 0.247 0.247 0.247 1.07
1:2 0.562 0.573 0.568 1.00
25 14 0.350 0.351 0.351 1.00 0.99
1:8 0.236 0.233 0.235 0.96
1:2 0.704 0.693 0.699 1.30
43 14 0.396 0.396 0.396 1.21 1.20
1:8 0.250 0.245 0.248 1.08




A5 14 UWARIATNITAANAUUAITIANNENMARUN 450 UNTULNAT AINNITNARBLIARUNNIELAT 8 ,25 UAE

43 MRV ILEENELALAE indirect ELISA

13aaY/ ATNITAANAULES 13aa9/ ATNITAANAULES

wauRALan fAuenIAaY wauRALan fAnuenIAAY

AR 450 wrlulums AR 450 wrlulums
8 25 43 8 25 43
1:500 1.54 1.31 1.17 1:16,000 0.18 0.14 0.11
1:1,000 1.28 0.86 0.66 1:32,000 0.10 0.11 0.09
1:2,000 0.86 0.51 0.37 1:64,000 0.09 0.09 0.09
1:4,000 0.58 0.32 0.23 1:128,000 0.11 0.07 0.09
1:8,000 0.31 0.20 0.15 1:256,000 0.08 0.07 0.08

3.4.7 nManagaulse@nininaesuauRuaAvasanyin1iiisgns tneds affinity chromatography

v

T IAAUIY 3 UNNLLAT A 8 ,25 LAY 43 NINARBLAIINANNIZAENT 4 6in Aa NFZ ,NPSEM

,CPSEM uaz SEM #2ei3d indirect competitive ELISA Tagiutlsaanudindivansansili 10,000 ,1,000 ,100 ,10 ,1,0.1
,0.01,0.001,0.0001 48z 0 wilunFusiaiadans auasu naniulululasusanaufueaniaaans BiANIIHANRY

wasn linna31anan Asuanalugi 11 - 13 antiuAuamen IC,, annan Tauassuanslunisei 15



120.00

100.00
"1
S 80.00
a
Z 6000
G 4000
=
20.00
0.00

—+— NFZ

—#— NPSEM

—— CPSEM

—— SEM

0.0001 0.001 0.01 0.1 1 10 100 1000 10000

ANzl AU (N TUASUARIRRARGT)

Eﬂﬁ 11 WEAINITNARDLAMNAUNIZTDILAAUNNNALATY 8 HBRT NFZ ,NPSEM ,CPSEM uaz SEM

120.00

100.00

80.00

60.00

40.00

ilasiaiué B/B,

20.00

0.00

\ X
—+— NFZ
\ —=— NPSEM

\‘ —+— CPSEM
)™

—— SEM

0.0001 0.001 0.01 0.1 1 10 100 1000 10000

=y

ANzl AU (N TUASUARIRRARGT)

gﬂﬁ 12 WAAINITNARAUAMNIUNIZUBILARUUNELAT 25 ABFT NFZ ,NPSEM ,CPSEM uaz SEM




ilaswaivé B/B,
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ANzl AU (N TUASUARIRRARGT)

Eﬂﬁ 13 LWAAINITNARDLAMNILNIZUDILARURNNLLAY 43 AAF1T NFZ ,NPSEM ,CPSEM uwaz SEM

AN9197 15 LAAYAT IC,, LAZAT LOD aINNI9NAKALANNIUNIZADILARUNNLLAT 8 ,25 LA 43 Aadg

NFZ ,NPSEM ,CPSEM lag SEM

NFZ NPSEM CPSEM SEM
waufiuad | IC,, LOD IC,, LOD IC,, LOD IC., LOD
uueay | @ lunsu | @lunsu | wlunsu | @ilunsn | @ilwnsy | @nlunsu | wlunsu | (wnlunsy
o) o) o) ff ff ) ) ff

NAAART) NAAART) NAAART) NAART) NAART) NAAART) NAAART) NAART)
8 572.90 8.11 56.77 2.96 > 10,000 - > 10,000 -
25 903.60 15.52 134.90 4.57 > 10,000 - > 10,000 -
43 142.10 0.83 23.75 0.50 > 10,000 - > 10,000 -




4. agluazanlsrananisnaaas (Discussion)

TunsgnuauRaud T LanNsYuYNAae uazlidmiunaeuau 96 ugn lunismaaau ELISA tae
nsilaey SEM 1iiatlugiayius CPSEM wazi@andiniullsfiunivneha BSA waz OVA 1Hiiflu CPSEM-BSA uay
CPSEM-OVA anniiumsaaniiunulilssin Ineds BCA Hiiunulisfiumindu 1.63 uay 2.53 Naaniusadiadans

o o o O =~ 4 % o ! o’/’ o = 2 3// 3
ANNAIAU NAMINIRANTEHUNMAASIAIY CPSEM-BSA 15unms 50 lulasniusanis uaan1sdanseiu 4 A3 i

o o o a g Ao as = & Y !

N19M99A3AITALNIIATIeURLR [T 5uny 1aeRT indirect ELISA T91ARBLAY 96 1N A28 CPSEM-OVA W4

= > a a o P a  ANf Ao aal . ! a =
wyHnsasueURLeR lWIzAUEY anaaeuLewRLe A WEuuY Tneds indirect competitive ELISA WU41 waufuah
au13nuiu NPSEM lugildasy16a uasinnisuaausuitadiinuiudedlanaas va 3 a3 1 ladslanimadig 9o

wWaelrus uazAnenlaauinanueufuefsia NPSEM 15 61 uax ¥1n19 subclone e l9iliTuTulaau taels limiting

o

dilution 4112w 3 90U ARtdenTAauNiALARLEUALIRAsE NPSEM 13 da1uau 22 Taau annimadugusiu 11/10G uay

1211A Tlulrauasuauiueafladl ynlaauanisadunu NFZ dafluansssiu uay NPSEM Tugilaywus dmiuld

Q

A3AUNANIANAN Taunlfiannadugusiv 11/10G axa1unsnduniu NPSEM liandnTaauinliainimasugusiu

|
P

12/1A uazuauivenn vl 19G, doulaauilfaniaaduquiin 12/1A Huaile IgG, uaz IgM

v

anlaauilfimatiamiinisdniaentaau 3 Taau arnuaadugusin 11/10G uaz 12/1A tagidananninaui

IS

anansasuifu NPSEM 153 fia S 1C,, Anfiga dud Taaununeiag s uaz 43 avniadvquiiu 11/10G deilen IC,
Wil 13.9 uaz 13.1 W luNFuseNaRART AINAIAL LATAUAL NFZ JA0 1C,, Windu 121.5 uay 131.1 wnluniusie
adans musiL dwiulaaumneiag 25 anumadugusii 12/1A SSufl NPSEM uaz NFZ 63 S IC,, wiriu
50.3 ua 145.2 wilunnsieRaaans auasu arntdutilnauic 3 Taaw liun Taauvsneias 8 25 uwaz 43 uvnlil
u?‘a;m%rimﬁ% affinity chromatography uazu1d3uialdsiulémingy 1.17 ,0.99 uaz 1.20 Aadnfuseladans
PNNAAL UAZIINTNARBLINAINA Nz IARUILNELAT 8,25 UA 43 ABA"T NPSEEM uaz NFZ anase 11
IC,,, wazA1 LOD piadns NPSEM 184lAauusneiat 8 Winrl 56.77 waz 2.96 unluniuseladans laaununeiay 25
WL 134.90 way 4.57 wilunfuseladans uazlnaunnieia 43 winfy 23.75 way 0.50 W luniuseladans
&3uAN IC,, wazA1 LOD medns NFZ 11 Tnauvaneias 8 SAwinfy 572.90 uaz 8.11 wilunfusieiadans Tnau

PUIELAT 25 NAWINTL 903.60 WAL 15.52 W TUNTNABNARARNT WALTAALUNILLAT 43 HAWINAL 142.10 LAY 0.83

wnluninsedadans naiilanainan IC,, uazA1 LOD 289lAauia 3 unienat wudina 3 Taaudiaanusinizsiadns

al

NPSEM 11nnan NFZ Taslaaumsnena 43 daaalaniniign
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N1ANUIN (Appendix)

lauslantTlaaunvinnisiungwaslululnsiauinan

FalAau NNELAY dalrau UNIELAY
11/10G/6H/7D/3C 1 12/1A/12B/5E/12E 26
11/10G/6H/7D/4B 2 12/1A/12B/5E/12G 27

11/10G/6H/7G/8D 3 4/5A/1H/3H/2B 28
11/10G/6H/7G/8G 4 4/5A/1H/8CITB 29
11/10G/6H/7H/10B 5 4/5A/1H/8C/TD 30
11/10G/6H/7TH/10F 6 4/5A/1MH/BC/TE 31
11/10G/6H/8D/3C 7 4/5A/1H/8C/8B 32
11/10G/6H/8D/3D 8 4/5A/1H/11B/9G 33
12/1A12B/3E/AA 14 4/5A/1H/11B/10C 35
12/1A/12B/3E/4B 15 4/5A/TH/11B/M1E 36
12/1A/12B/3G/7B 16 11/10G/5C/6A/2G 37
12/1A/12B/3G/8D 17 11/10G/5C/6A/3F, 38
12/1A/12B/4C/11B 18 11/10G/5C/6F/5D 39
12/1A/12B/4C/12C 19 11/10G/5C/10F/5E 40
12/1A/12B/AF/12G 20 11/10G/5C/2F 41
12/1A/12B/4F/3G 21 11/10G/8E/4E 42
12/1A/12B/4G/6B 22 11/10G/5C/4D, 43
12/1A/12B/4G/6D 23 11/10G/7D/1G 47
12/1A/12B/5B/9D 24 11/10G/7D/12H 48
12/1A/12B/5B/9F 25 11/10G/7D/3E 49
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A% MTT Colorimetric Assay
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NINIMUITARTIAAUATARUYINETeA dadan nans uainaana1du uaziaulsWaang1duiaeis Enzyme-linked
Immunosorbent Assay (ELISA) e Immunochromatographic Assay (Tﬁ§unmqmmumnaﬁwﬁmmmmzmmmﬁ'ﬁﬂ

1 aa
WS R UNW.A. 2549-2551)
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