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Production of monoclonal antibody for aflatoxin M, detection

based on enzyme-linked immunosorbent assay
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unAnganielng

ovwamendu (aflatoxin, AF) LHunguansfinfiinainmdsenauudevedlufindldiiu
91m15dns szramendundniinuliun sxnamendudl exvamendul2 esvamendiuil
nazeramendui2 Wednilasuozramenduwia 91 (AFB,) Whdameaziinnisiasugy
uszvlamendusia 1811 (AFM,)  fiusnasulasudsesnindreutiuy dsanstiiduasie
uzSedanils SdumannanuTnuues APM, Aifeglundnsusiuadsdanusidu Tums
as1a¥aUSIna AFM, Tuvinldnansds Tnedifaeuldnsadansoinedissiuiuninlaunis
uledidanduiluresivurikeaiad (enzyme-linked immunosorbent assay, ELISA) Tutlaqdu
NI AFM, $1838 ELISA Sfenidrarndrsussma faiy snddedfaiidhszasdiienanly
Tulrauoawauduansa AFM, awmsulaluniswauin1snsIanieds ELISA 1ngvinn1santaumau
AFM,  ideusefusayiuludsuvesth Wevinsnsdugiiduiuvesyludaieius BALB/C
$1uau 5 1 wuimyyndmevaussieueuiau Tnsaiauouueififidssfuouuoiluiden
SN 1:8,192,000 wag 1:32,768,000 Lﬁ'aﬁﬁmwaamwL%aa‘ﬁmmaw@wﬁﬁuLmaéﬁaﬁiamw
P3x iewisalululaay nuildlululmausiuau 5 Teaw Téun AFM -1, AFM,-3, AFM,-9,
AFM,-15 uae AFM,-17 Tululpanoufived (MAb) annlaaumaniiilelelndidusia 166, viavun
dloneaeunulivesMAb GﬁﬁmiugﬂsummmmLGi’J’aJsi’J’usuaamsﬁﬁwﬁq@ﬁmmsammi’ﬂlﬁ (limit
of detection, LOD) fiAwinfiu 16, 15, 5, 7 ey 8 NlAnSusoladdns muaifu n1suaaaunis
MUAA3819 009 MAD #i9an56139 Wanedn MAb LARUARSENTUAY AFB;  was AFG, uabl
AUzt wivansuennguilivaaeu deunldviinisiden AFM,-9 1wdn MAD wdldluns
W3BH ELISA  hazUseiliuyuse@nsninnisnsiadn AFM, ﬁgmﬁuaﬂﬂiufnuu@haeﬁq 1NN
VAABINUI  A3eazrenslenduiy wazAdearduUsyansnuuUsUTILTeInnT AT IS
WUU Intra-assay 8¢/lUy9 92 - 104% Uag 3.50 - 15.8% MIUAIAU dIUNITIATIWRUUY Inter-
assay zldimeglutag 100 - 103% war 132 - 7.98% muddu leIeuifisuiunanis
A529%9 AFM, S83InISELISA wag HPLC wuimanisnsiaiaviaesisaenadosiu Inadlen R
WA 0.992 9 nHaNSIAABITIRiuIN MAD  AinanannluTulaau AFM,-9 fiansmsnzgay
dmsumsuuild ELISA iiens297n AFM, pthsiluszansnmlunnInTadnnseainog s
fiu



UNANGDNTNDING

Aflatoxins (AFs) are the group of toxin produced from fungi which may
contaminate animal feeds. The major AFs found are B, (AFB;), B,, G; and G,. After AFB;
enters into the animals, it is transformed to aflatoxin M; (AFM;) at the liver and is
secreted into the milk gland. AFM; is known to be a carcinogenic agent. Therefore,
detection of AFM; presented in dairy products is essential. Detection of AFM; can be
performed by several methods but the most widely used method suitable for screening
a large number of samples is enzyme-linked immunosorbent assay (ELISA). Currently,
ELISA kit for AFM; must be imported. Therefore, this research aims to produce
monoclonal antibody (MAb) against AFM; for development of ELISA. Mice (BALB/c) were
immunized with AFM;-bovive serum albumin conjugate. All mice responded to the
injected antigen by producing antibody at the titer level between 1:8,192,000 and
1:32,768,000. Conventional cell fusion between splenocytes and P3X myeloma cells was
performed to obtain 5 monoclones assigned as AFM;-1, AFM;-3, AFM;-9, AFM;-15 and
AFM,-17. Isotype of monoclonal antibody from these monoclones was found to be 1gG;.
The sensitivity of each MAb, measured in term of the lowest concentration that can be
detected called limit of detection, LOD) was found to be 16, 15, 5, 7 and 9 pg/ml,
respectively. Test of cross-reactivity to several substances showed that MAb cross-
reacted to AFB; and AFG; but did not cross-reacted to other non-aflatoxin substances.
Subsequently, AFM;-9 was selected to produce MAb which was used in ELISA
preparation and evaluation of the detection of AFM; fortified in milk sample. It was
found that % recovery and % coefficient of variation (CV) of intra-assay was in the range
of 92 — 104% and 3.50 - 15.8%, respectively. In case of inter-assay, those values were
100 - 103% and 1.32 — 7.98%, respectively. Comparative detection of AFM; between
ELISA and HPLC illustrated that both methods were in a good agreement with the R of
0.992. These results indicated that MAb produced from monoclone AFM;-9 was suitable

for efficiently ELISA - screening detection of AFM; in raw milk samples.
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ArasuNedyanuyal wazAganldlun1ide (List of Abbreviations)

A Absorbance

Ab Antibody

AFB, Aflatoxin B,

AFB, Aflatoxin B,

Ag Antigen

AFG, Aflatoxin G;

AFG, Aflatoxin G,

AFM; Aflatoxin M,

AP Alkaline phosphatase

AFs Aflatoxins

BCA assay Bicinchoninic acid assay

BSA Bovine serum albumin

C Constant region

CDRs Complementarity determining region
Da Dalton (g/mol)

DMSO Dimethyl sulfoxide

DON Deoxynivalenol

EIA Enzyme immunoassay

ELISA Enzyme-linked immunosorbent assay
FCA Freund’s complete adjuvant

FCS Fetal calf serum

FIA Freund’s incomplete adjuvant

FI-IA Flow-injection immunoassay

FRs Framework region

H Heavy chain

HAT Hypoxanthine, Aminopterin wag Thymidine
HGPRT Hypoxanthine-guanine phoepnoribossyl transferase
HPLC High performance liquid chromatography
HRP Horseradish peroxidase

HWE Hot water extraction
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LC-MS
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MAb
MHC
MSPD
PAb

PBS
PBS-T
PEG

ppb

ppt

Re

SDS
SDS-PAGE

Tc
Th
TK
V

\Y

Light chain

Liquid chromatography-mass spectrometry
Limit of detection

Limit of quantitation

Molar

Monoclonal antibody

Major histocompatibility complex

Matrix solid phase dispersion

Polyclonal antibody

Phosphate buffer saline

Phosphate buffer saline 7if 0.05% Tween20
Polyethylene glycol

Part per billion

Part per trillion

Relative mobility

Sodium dodecyl sulfate

Sodium dodecyl sulphate-polyacrylamide gel
electrophoresis

Cytotoxic T cell

Helper T cell

Thymidine kinase

Variable region

Volume



1. Ui (Introduction)

1.1 audAywasnuIvaslyninmiinisave
agrlamendu (Aflatoxins; AFs) unguvesansiiviinein@es saluaswunvelan  vie

il ve3 Aspergillus flavus uag Aspergillus parasiticus Miin1sUuUeausgluity wagnaninid1fgynig

SRS axNamendunlsaantavateviln wu svwamendud (AFB,, AFB,) aywamendud (AFG,,

AFG,) wazazainandudy (AFM,, AFM,) 3 A. flavus sznAnzazamendurindwintu diu A
parasiticus avnaneyamenduriad wareywamenduyiad Lﬁ'aé’migﬂLgaqé’aaawmiﬁﬁmi
Judouves AFB, asfinmadsuntasmatadu APV, fudnasularazgnvdseenindssoutiumves
&floe APM, dfautfnuanudeuldas Sudlanuefoaderunssuiunmsnuonomsdisanudou
AFM, iuansiiifiudesunaziduansneuzise éﬁ’qﬁ?umi%’wizmummiﬁﬁmiﬂmﬁaﬂuigé’uqaL*‘ﬁJu
syozgnaruumatsuagyildiAneudufisuuuBeunduld lneasfionisldge dRduintuogis
590157 wvuvvIm Uanidles ondeu fuuan uasdadedinlusiefisunss daumsiuuszniuenmsig
nstudevlussiudifaunaaduszesnaun whlifsanuduiivuuuiess fdunsuilnaus
vionAnfusundifimsundeuves APM,  lutSmnadesfaunsoneliiAnaudsstegunimuaes
fuslnald Taslawzegnaddluindaduduilnamdn 9nndunsedenan ddiimsimualiiiviunaens
ANA1Z9aR (maximum  residue limit, MRL) w83 APM, luthusuasndnSastusdmsudnmanlii
0.05 uaz 0.025 ppb MwERY FfuIsdasinisnsaalinszimusina APM, ivuideuluuuuas
HARAUIIUL TABN1TNTIIAIETONIUAL 19U High Performance Liquid Chromatography (HPLC) e
Liquid Chromatography-Mass Spectrometry (LC-MS) ﬁﬂ’;’mgﬂéfamazﬂ’;’mLL;JuE‘J’ﬂumimaﬁmiwﬁgq
wiiduadosdiofiisaiung wardodldfifornglunisinsedt uonanidsldnaruuluninades
fog1uneuMTiasIen wasliminzdmsunisieseidieg i iuauinn  dwn1snsalaensleian
piifufiAne1az It fiasnaeuine azen lanasy wiugh Aldaretdesnit wasmsneiiazldlunsnse
Aanses (Screening Test) fhegeiididuuunn AewhlunnamuBinasemeiamani lutiagtuys
IEDURIETE ELISA HFenindnainistsvma fedulasansifeiinguszasdiiiendnlululnauea

WeURUBARBAFM, uaziwoufvedfidndenliuimunlugansiadieds ELISA
1.2 IngUszaeAvadiasenside

1.2.1 nanlululpausaloufusANiANUTLNIEHD AFM,
1.2.2 9w ELISA laglduauivanlaansunsiadin AFM, tutus



1.3 YAUWANISIAY

1.3.1 nssunynaasaiiolviaaueufivedse AFM,

1.3.2 uaam:mLszjaéﬁwmamwmamLLazLeuaa“laﬁIamLﬁaa%ﬁqL%aa‘iau‘ﬁimmﬁmﬁml,auauaﬁ
1.3.3 AntgenlululAaueausuRusALasiaIuIN1TnI908 ELISA

1.3.4 Waesi APM, snsgluiiusfiudae ELISA fivamni

1.4 98 FUYAFIULAZNIDULUIAUANYIIATINIGIY

ozvlamondu (Aflatoxins; AFs) (uansiivfiinanidos Aspergillus flavus wag Aspergillus
paraciticus %aLa%zyLﬁuimlﬁﬁiuQﬁawmmw%’au%u faudRmduivioay fv wavdnd exwamendui
gl 4 vln Ao U1 02 31 ward2 davezvlamendudul avnuldluthuy Sufinannswunvelas
Yos0rNamMINTuTinll ﬁLﬁﬂsﬁuTuU%LmﬁwaﬁmiﬁgﬂL?’ajméh&Jmm5ﬁﬁmaﬂuﬁaumawzvﬂamam%u
1 wazarndroonindouthuuvesdns

ozlamendu fmulufivaszgaia lnslannziidauazsdndusianndidas uazluemsuis
wanewdn 1w Winwie winUu nsziiiey Wven A walduis agulns sudeudadlne 41918
Friend Tudevde waswdafivildhennsdn anmsiinranilfidenannsondnasivlan
flanoglutnsgamgd 24-32 asmuwaidoa uazanutuduivsious 75 Wedieustuly ploneuwuufou

Fuinlidesasgiuls  waraunsaasvansivesamendulas lasarsiivavedneluwdafiavse

[ a

TagAumaty waglianansonewiuldsmennida Fausendlneegluglionniadinandsvinliiiaag

a

\HeagenanisiinansiyesnamenBuiUNaANaN1aNSINYAS
asAn1seufelandaliasesnamenduuaisneusiSeiiseuswnfiansianils 1feeain
Uunawesesamendudios 1 lulasnsy AaunsavitlmAanisnaneiuglusuailise wagvihlininuess

TudninnasdlsvnliFuetnadeliles Wearnamenduthginsnie vsdmazgnNTEULNIILUNUBATA
vosiumeAsunlandumauuuelavivanesh Saianiifiuwnntu uasfiviesas lavansiuunualay
fanamaggnazanlusnanie uazuisdrugnivoonnalaany gaanss wagniaiuy lnsaznuogial
nendudul Tuthualdniely 12-24 dalus wdsnlaldfuemnsiifosnamendu wagaznunlutag
fuusn TneUSinaezwamendudul finwuaziviina 1% vesezramendudl Alaldsu 1osndiy
yosoztamonduiuguusann wiluadsadntesfamsaneliAnsunels neanznssuns
9IMsUazEIANSTeLNENT (USFDA) fvualilieznamenduluemisuazunlaliiiu 20 waz 0.5 ppb
gy wissmaluglsdmueliiunuesamendubul Tudwsuasuufnmsnldlihiu 0.05
way 0.025 ppb ANAWU dIuAENTIUISANSIAWNG (Codex Committee on Food Additived and
Contaminants, Joint FAO/WHO Food Standard Programme) %ﬂﬁmﬁﬁﬁﬁmumamw@m
umsgruanaresnistudeuluemsiiuandorisseninsUseimalddedaiauaniasinuaen

1msgIvEIng men1siulauvesesamendulueimsiigg [lunueiian Asluulwasndnsoudiuy



Wimsvulouveseswamendudul lldu 05 ppb  dmduussmdlnedusznidainnsensa
mmmqmﬁuﬁ 98 (.. 2529) 1309 mmgmmmiﬁﬁmsﬂmﬁau MnuaUsunaesnamenduluy
ansilulglaiiu 20 ppb

Tne3sadesltlunsnainuinuamsiiodansesandiegrannlutiogiuisvilsie ELISA Tl
nsAnwiueg1anTwsluninsivinaisanaviing1e Tundadusiemsvaesiin yinlvligensis
FLISA  d3agunienisfegsiuiuann Tnedngauiiddnlunisieion ELISA fo weuived mszidy
tadsdfsonnulitazanudunzanzawennni lnsueudvediunzalunssdsuyansiaiile
THauluszerenie lululnausaueuived mszdautined aunsaifulilulaaudmiutiumaalily
Trauoausufivedluszezenld uiegdlsiny Tuussmalnadslinuindnisudngansia ELISA dwiu
M579 AFM,

1.5 NSNUNIUITIUNTSUNLNEIVD

%

llulrausauauivefndumizas AFML  lagnasistulaenisdanseiunliAuiuvesmyaienug

9 Y

BALB/C #18) AFM1-BSA wazisinulunasusiuiuiwaaiedlaun P3-NS1-Agd-1 aulalululaau 2 laauy
loun AMW-1 uaz AMW-8 Faflenanahlnesonuegluguvesmnuitutuvesansiiliainisgandy
uwasanas 50% (IC50) Tun15¥n ELISA agj‘ﬁ' 25 uag 50 ppb sud1su InekauRuafazinUfisendiuniu
AFB1 uaz AFG1 ualiiinUfAsenduiu AFB2 uag AFG2 (Woychik wazmne, 1984) Aaxlailsnednu
MMInTIUSEUTEUIATIER AFML (lutieanuidud 0.005-0.5 ppb) Tuusseningdd HPLC wag ELISA
WU 35 HPLC 9¢lvid1 % recovery oglurag 103 - 120% uazAnududusanfiansnsansaaials
(limit of detection, LOD) ’nguJ"ﬁI 0.01 ppb @335 ELISA a¥lviA % recovery agluyia 88-106% uaz
LOD i 0.002 ppb (Kim LagAa, 2000) wonanilaiinsinuldueuiverlumeaiia flow-injection
immunoassay Tun1snsia AFM1 Tuwa Taethfegrsuuinvusmnfuseufivefuasuaufiaufinneain
Fovoules] HRP fsliliAnnsudsiuseniueufiauiiogluuuiuueufiauiiinaainde HRP a1ntu
thandadgszuuiiiinedutl Protein G wouRivefarduiu Protein G ogfluaadinl druneufiausisi
LildRnnarnuariiifseanildldduiuieufuefzesnainaedutl iWhuiludmvesnsiuiisendu
asmsdurenoulesiuarfanszualiiiintiuanufiser drianssualniliinanufateldauansiily
fhoghafimudiudures APMI ge SsnBstanunsatadeudutusaaiianansonsaataldedil 0.011
opb (Badea uazAniz, 2004) soulafifmuitnsiamnstudouves AFML #6338 ELISA  Tngld
superparamagnetic nanoparticles titeanuauazduneulun1sin ELISA  vhlvimsiunaldidatu 1
superparamagnetic nanoparticles uideusefulusiuiuaziuoufiveffisnizde AFML Baunnziu
Tusiu3 ieandunoulunis blocking andutiluindeuluatu 96 vau Taded1euay AFMI-HRP ileld
wstulunsduivieudvednuvau ldduansauavnanuisen mﬂﬁ?uﬁﬂlﬂi’mmmiamﬂﬁmmﬁ 650

1%
ad A v !

wag 450 UlAsERINIslaunsainAulttuIaaianusansiainlaegi 0.004 ppb (Radoi

waTANY, 2008) BNISUIINNANITANYIADAITUILBUAUBATIIWNIZHD AFBL U WTUAALINNULDA



Sepharose 4B @tussqeglumeduil udwinislddietauas AFBI-HRP weluduiuieudvesieyly

et ldansaaduvaaeuleyd lunsditlushedslill AFML aufieatinlunedusd widd AFM1Uwdou
Tuhegnarliiindluredinl Fs1niitamsotncanududushaaiiannsonsaialiodd 0.0a ppb
(Goryacheva uazaniz, 2009) widshlimniunisnsaafinnsesiiognasiuauan lutaalndifes
wazlalunisnsiam AFM1  Tuuy
wouRvenfinanladlelylniidu 1sG2a AnURASed1uAY AFM1, AFBL waz AFGL Anwdu 100, 13.9 uaz
6.7% RINAIU @hm’mL%’u%uﬁﬂqmﬁmmmmma’;’mléfagiﬁ 0.04 ppb 1A 1snAaedld AFM1 TuuSunwu
0.1 - 3.2 ppb WU % recovery ag/luye 98% (Pei WazAnuy, 2009)

FuladisrgaunisuanlululrausawaufuafNawsmia AFM1

1.6 Uszlgwunaininazlasu

1.6.1 lolululpausawsuivennianuliwazsnizse AFM,
1.6.2 1975 ELISA NHUseansnmdmsunsindn AFM, Tutius

1.7 wHun1saHUUNaanlATINIg

5282LIaN
Aanssy i 1 i 2
AU 1-6 | hou 7-12 | AU 1-6 | hau 7-12
nsrAusyuugAuiuvewyludliiaiaueusved o
10 AFM,
wasnwasleuslauniifianuansalumsadng o/ o
LOURUDA

ARG DNLEARA bEUS IALNTALEILNTO I UNTTASS
wauRUBAsia AFM;,

oV

nsvaaulelalndvedululrausatouivan

oV

naaeuAUlveILaURUA

oV

oV

NAFDUAUT NN IZUDILDUAUDA

oV

UsziliuUszansnmn1snsIadin AFM, aae ELISA

oV

oV

WHUTIBIY o

oV

oV

oV

a 3

a A o
LUYUUNAIMULNBDEAWHN

oV

VNG @ N8fRzaLiung uae V mnefslddiiuniuds




2. 350 un15998 (Materials & Method)

2.1 fNINAADILALLYAAT bY I U9IUARY

dnineanswaziwas

1A
VAR

wengiug BALB/c (inbred strain) ineiily
918 8 dUAm

\waa dedlau SP2/0-Agld

waa Jedlaun P3X 63AG8

o

AUGANINARRIIIYNA UM INeTELTnG
ATCC: CRL 8287

ATCC: TIB-9

2.2 \A394dle Ta9 wazgunsainldlun1side

Tanuazaunsal

LAAINL

ASYUDNANLIIUIN 1 kA 5 Tadans
Wudne1vun 18G waz 21G
naesRanssAiriiaiingu
YIAWN
YINAYUTAAVUA 10 kay 250 Nadans
A5V ULIIBY

dl' [ < < 1
LATDIINANULTUNTALTUAY
LAT89 Microtiterplate reader
NUNAFBU ELISA ¥lin 96 wqu
PURLWTRR
ALY BN 96 viaY, 48 Vg ke 24 Vqy
YnBLannIneLsTa
ANAATU
TR T] o
AuaeALe

Nipro, Thailand

Nipro, Thailand

Nikon, Japan

Boro, Germany

Nunc, Denmark

Hettich Zentrifugen, Germany
Metter Toledo, USA
Titertek multiskan, Finland
Nunc, Denmark

Spl, Korea

Costar, USA

Bio-rad, USA

Theera Trading co., Thailand
International Scientific
Supply Co., Ltd., Thailand




[y

Tanuaraunsad

oA
VAR NIAN

7y

Hyau

TUau

UUnonluda

wileilainge
NAOANAADIVUIA 1.5 HARaNT

VADAUULNILIVUIN 15 way 50 Uadans

waendMTULILDILYaa
919AIUAND NN

Axygen, USA

Iwaki, Japan

HBG, Germany

Gilson, France

Udono-RIl Memmert, Japan
Axygen, USA

CLP, USA

Nunc, Denmark

Memmert, Germany

2.3 d15.A AN Y IU9IUIY

ansuadl

LARINU

Acrylamide gel

Aflatoxin B, (AFB,)

Aflatoxin G; (AFG,)

Aflatoxin M; (AFM,)
Aflatoxin M;-BSA (AFM,-BSA)

Aminopterin

Sigma-Aldrich, USA
Fermentek, Israel
Fermentek, Israel
Fermentek, Israel
Sigma-Aldrich, USA
Sigma-Aldrich, USA

Ammoniumpersulfate (NHg),S,0g; APS Sigma-Aldrich, USA
Anti-mouse 1gG (Fab specific)-Peroxidase Sigma-Aldrich, USA
Anti-mouse 1gG (whole molecule)-Peroxidase Jackson Immuno research
BCA™ protein assay kit laboratories, USA

Pierce, USA

Chloramphenicol

Cinoxacin

Ciprofloxacin

Citric acid

Coomassie brilliant blue R-250

Sigma-Aldrich, USA
Sigma-Aldrich, USA
Sigma-Aldrich, USA
Merck, Germany
Pierce, USA




GRRTGEY

oA
BRI

D-glucose

Deoxynivalenol (DON)

Diethyl ether

Dimethyl sulfoxide (DMSO)

di-Sodium hydrogenphosphate (Na,HPO,)
Fetal calf serum (FCS)

Enoxacin

Enrofloxacin

Freund's complete adjuvant (FCA)
Freund's incomplete adjuvant (FIA)

Gentamycin

Glycerol

Glycine

Hydrochloric acid (HCL)

Hydrogen peroxide (H,0,)
Hypoxanthine

Isotyping kit

L-¢lutamine

Nitrofurantoin

Norfloxacin

Oxytetracycline

Polyethylene slycol HYBRI-MAX® (PEG)
Pyruvic acid

RPMI 1640 medium

Skim milk

Sodium bicarbonate (NaHCO5)
Sodium chloride (NaCl)

Sodium dihydrogen phosphate (NaH,PO,)
Sodium dodecyl sulfate (SDS)

Sodium pyruvate

Sulfuric acid (H,S0,)

Sigma-Aldrich, USA
Fermentek, Israel
Merck, Germany
Merck, Germany
Fluka, China
Invitromax, USA
Sigma-Aldrich, USA
Sigma-Aldrich, USA
Sigma-Aldrich, USA
Sigma-Aldrich, USA

T.P.drug laboratories (1969)

Co.,Ltd., Thailand
Sigma-Aldrich, USA
Sigma-Aldrich, USA
Sigma-Aldrich, USA
Fluka, Switzerland
Sigma-Aldrich, USA
Sigma-Aldrich, USA
Sigma-Aldrich, USA
Sigma-Aldrich, USA
Sigma-Aldrich, USA
Sigma-Aldrich, USA
Sigma-Aldrich, USA
Sigma-Aldrich, USA

Biochrom AG, Germany

Anline, Thailand
Sigma-Aldrich, USA
Merck, Germany
Merck, Germany
Sigma-Aldrich, USA
Sigma-Aldrich, USA

Merck, Germany




ansiall WA

3,3’,5,5’-Tetramethylbenzidine (TMB) Sigma-Aldrich, USA
N,N,N,N-Tetramethyl-Ethylenediamine (TEMED) Pierce, USA

Tetracycline Sigma-Aldrich, USA
Thimerosal Sigma-Aldrich, USA
Thymidine Sigma-Aldrich, USA
Tris (hydroxymethyl) Aminomethane (Trizma base) Sigma-Aldrich, USA
Tween 20 Riedel-de Haén, UK

2.4 nsgguszuuniifuiuveyludlviairsuauivanse AFM,

yhnsdanseduvyludanoius BALB/c wals o1y 8 dUai Tnenisia AFM, ideuiy
Tusfuwme (AFM,-BSA,  Sigma  -Aldrich) iianslutaariaany Tnslunisdanseundausnaznay
Freund’s complete adjuvant (FCA) fuseufauludnsidiu 1:1 (Usuiaueufinuiian 2.5 lulasnsy
sofiaddns Usuns 100 lulasans) uazdansedudinng 2 dUarilnsnauueufiaudy Freund’s
incomplete adjuvant (FIA) ludnsndiu 111 wufu wdsandanszdu 3-4 et vhnaifudlegaien
wdadn 7 Ju diethlunnaeumsefuLeufuef (titer screening) #1833 indirect ELISA wagvagdauin
weuRveATildaunsaduiu APM, Baseldvdelal 833 indirect competitive ELISA

2.5 w3suwadlavslauifiauansalunsadauauiived

thiwadiiodlaun P3X 1asdluomsidsaead RPMI 1640 7ifd3uaingnta (fetal calf serum;
FCS) aandiudu 20% (vAv) Tnsvihmsdsneaddedlanlvegluszesiondimuudsaussana 4-5 u
Aeuvhnsnasusingad Tufunasunuwadmsiiwadfidinlusuiufininndi 107 wad waviiuead
fedlaunundudnaieeims RPMI 1640 71l gentamycin 0.2 fadnSusefiadans demnuds 380 o
Funan 5wl thanlaeenuduivemnsisueadiums 5 fadansiietlunasusuiueading
wiseadilaehnmsaaunysefsaniueulasenled leidonanila Weiiudu 9ndurhns
Redawiedaitvasadafiotiihueanin 1nsslnsdndulnduiugng vupsunswainma udsldey
VDINADARAL1VUA 10 fladdins uashuung Waziden winineadiudlalududndy RPME 1640
U31103 40 Hadansfill gentamycin 0.2 Sadndusiefiadans seamis 380 ¢ Wuna 5 undl thdau
Taoonudufivomsifoseadusumns 5 dadans vhisadvesiamyildumasusuiuwaddedlaun
P3xX Tudnduwaaiunewaadedlanndu 1:3 waulddiuung ﬂaumlﬂﬂul,mmmammm 380
¢ WWuan 5 unit wdanlaiis udagnung Wisadiaessanduileioaty wdarosq nen 50% PEG 7
flanalaana 3000-3700 masu Mdumstenaswadasly Ingldasuilunasadmiuiuvissuin
50 fladdns lagAluaun1snenred PEG Usuns 1 faddns lvivuaniglu 1 wii wieudunisvyuvase
%19) Mniasfivesiasaead RPMI 1640 75 gentamycin 0.2 fiadnfuroladans Usuing 30 1aaans



@Jmﬁuaumﬂ Ao lutumissionugs 380 ¢ Wuan 5 wifl wdwlasen Vil 2 ade ey
N384 PEG 90n91nW9ad Linewnsiasasad HAT dafuesfiiiuans hypoxanthine, aminopterin
wa thymidine 751 FCS Aty 20% (vA) anthiliaadunuisagadudin 96 qu vauas 200
lalasans diluidsdduguuiiensuoulneenledanmdudu 5% figungfi 37 ssmisadea Boasadly
10-14 u gnisaiaeseadlovilan Wowadia3aldusvanm 25% vesiufifuvau Wgnemsides
wadlauslauluudazvaulunageuininisaiseudivefse AFM, w3aly

2.6 Aadanwadlaudlaunfifinuaiuisalunisadewoufivensie AFM,

2.6.1 Aadendudl 1 TaeA3 indirect ELISA

yhmsedeuiiuvauresuyin 96 viaudie ARM,-BSA arandudu 1 lulesniurefiadans viqu
az 50 lulasdns wduusegaumgll 4 esmiwaldea Wunan 1224 dalus dhwndnene 0.01M
phosphate buffer saline (PBS) pH 7.4 71 tween20 (PBS-T) \iinansavansuunsosiuiue (skim milk)
Wt 5% (wav) Tu PBS viauay 300 lalasans udnhlutudl 37 esrmiwaidea iunan 1 dalus &
fe PBS-T Ruiiegns (Boanyvidoonmaideaead) vauay 100 laulasans diluvuil 37 sseiwaidea
Hunan 2 $2lus 1ae PBS-T dwuu 3 et iRuweufiuefyiiund goat anti-mouse IgG #ifl horse
redish peroxidase (GAM-HRP) 1dexe] nquaz 100 lulasdns Unil 37 ssmiwa@oaduia 1 $alu
&afae PBS-T $1uau 3 adufuansazaneduamsniiusznousie 3,3'5,5 - tetramethylbenzidine (TMB)
uay H,0, azanelu 0.2 M citrate buffer pH 4.0 nguaz 100 lalasans vxluiingnmgiiviesdunan
10 w1 1M H,50, viguay 100 lulasans ilengaufise tluinrnsgandunasiienuenndu
450 UULUAT

2.6.2 Aadantudl 2 Tne3s indirect competitive ELISA

ilenaaoumueudueifiannsaduiu AFM, feoglusudasy Tasvhnsindeunauduiieaiude
2.6.1 ML MIdsuTadviedivy Mnviquiilinauanlunisdmdenlude 261 Usunms 50
lalasans Wuansavans APM, aslunaw shluuiigumad 37 eseueadea Wuna 2 $alus aandurin
nsueaadioulusivuientu 2.6.1 dvquildin APM, Tusuaselsinmsgandunasdisnndt nauiildfinng
WAL AFM, LLam’hmmiLgmmaéﬁmmﬂwqmﬁqﬂa"nﬁLLauauaﬁﬁlé’mmsa%’Uﬁuaﬁ AFM, lugudasy
18 dhwadlevslaunluvauiususnlildlaauieilnegs Umiting dilution Tnensidonawadlils 1
wadsevaa AsseadiAeniliaTalsvanu 25% vesfiufitunauudansaaeunsaiiaeufivefives
\WaameId indirect competitive ELISA

2.7 asraadaulelylndvaslululaausanaufvad
ﬁﬂiuiuiﬂauaaLLauauaﬁﬁlﬁmﬁwmsmnaaulaiﬁzﬂmﬂimai%ﬁq@m’maauﬁu%gﬂ Isotyping kit
Tngvhnswseuneuived fsmiziulelelndedingng 9 fie 19G,, 19G,., 186, 1G5, 1A way IgM 210
isotyping kit 1t3e91lulaaadudu 1:6,000 winbu PBS Wiy adluanu ELISA au1a 96 viau vauas
100 lalasans vuflgamgl 37 oswidunan 1 dalus ndsanifudiedas PBST d1uau 3 ads A
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ueuiiuafifidesnisnsiaaeulelelnd vquas 100 lulasdns Uuiigangil 37 esmivailua Wuvan 1

9
a a [

Hlus ﬁé“qmﬂﬁ?uéjwﬁw PBS-T 117U 3 ASa udufuueuRvefmiegifisinese g6 vosmyiitioules]
HRP L“U@JJEJEJ (1@EWILLaumuamwmﬁmmmmmLWW”ﬂ‘ua’lu Fab (HRP-Rabbit anti mouse IgG Fab
specific) Y04 1gG VoY maama 1:2,000 Tu PBS vulgamgiivesduiaa 30 ui wdsandudrseen
fhe PBS-T d1unu 3 ads udufuansazansduamsniiusenoudie TMB uay H,0, avaislu 0.2 M
citrate buffer pH 4.0 wquaz 100 lulasdns Wwnan 10 wfl wadin 1M H,S0, viquaz 100

lulasing Wengaufise dildiadAinisaanfuuiasianuenaau 450 wiluwns

2.8 nagauaulvaLauRUaf

mmiwaaimiuiﬂauaaLLauaUaﬁ%swmwﬂummmLG&'J’;JG&’J’uSUaqmiﬁﬁﬂﬁmmi@mﬂ%uum
anag 50% (50% of inhibition concentration; 1Cs) dlonaaeudied indirect competitive ELISA
Wisuruililldansudstu uazAmnutuiuvesasiitosiigaiannsansadald (imit of detection;
LOD) dldlaenisiueuRveniisesnsnagounidoaslildamnududuiivanzay uvihnisiiuadly
nanfuasTidesnsnagoufinududy 0.0048-4 wilundunsusefiadans dsazinnsugaduiuvosans
‘1'71'@1’@aﬂwsmaaﬂusﬂﬁasvlumiavmsJ way maﬁmﬁauaﬂﬁﬁwam AN TAAINITANAULALED 11
mmimmﬂauuaqmim mw&mnmﬂimﬂsﬁﬂﬂmiu graph pad prism 4 Taeuny Y 1uA1 %B/B, wag wnu
X 1Jumn aaﬂmawmaqmmLsumuﬁuaamiwmaauLLaummmm LOD Tpsunaainaanududud
B,-35D iile B waz B, i AINTTAANAULAIRIN ELISA mawqmmmmmmumLauu,azlumu LOURLAU
AUEFU Wag SD Ae drudsauuiasg

2.9 MINAFIUANNINNIZVDIUDUAUDA

Wmsneaeulneds indirect competitive ELISA  Fsldannnsiilululraueauaufivedunie
slildpududufivanyay wasiiuaslunauiuans AFM, way faudsiufigesmsnaaevdaduasly
N AFs 912y 2 vila A AFBI uag AFG1 fiannandiudu 0.0048-4 unlunfusieiadans saudsansuen
ndu AFs Ao deoxynivalenol Fufuansiuiiadinain Fusarium sp wagansnauenufioug 1éun
chloramphenicol, cinoxacin, ciprofloxacin, enoxacin, enrofloxacin, nitrofurantoin, norfloxacin,
oxytetracycline Wag tetracycline 6‘?}@%LﬁﬁmWiLLsJa%’Uﬁ’maqmiﬁéfmmiwmaaﬂugﬂ@aiﬂumiazma
fuansfindevegfifungy ndsninrnsgandunandd thamsgandunasiild sdeunslaeld
1Usunsu graph pad prism 4 Tnsunu Y Hud %B/B0 waz wnu X Wumdennafiuvesnnuiduduyes
ansfinadeu Tnemanududuvesansiviilminnisdudsii 50 % (50% of inhibition concentration;
IC50) mlsnnnsthend 509% B/80 widieuiunsilsidudanududu wazthAinsganduuasiilaan
WA ICs, VadEsuRazFnlddufu ey

ICsy V89 AFM1 x 100
ICsy VD9 AT ITUTINAGDY

FouazuasUfizenty =
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2.10 Usz1iiudszansn1nnisnsiainues ELISA

ThetahusRuLRY AFM, ﬁﬂ’gmﬂé’mﬁﬁuq@ﬁmﬂu 5, 10, 25, 50 waz 100 w1lunsume
fiadans wiwhnmslnnesiUunde ELISA fefeutu uddmamamessugniedusuvesionas
ya3mslinduiy (% Recovery) TaevhnsiUSeuiisuseninasunamesansitassilinasansiiivas
U faunng

USueu AFM1 79alA91nN153ASI89 x 100
J3unau AFM1 Mvdiuadlusieeng

$98aTURINSIANAURAY =

¥msiaseimaauiiuglunsnsInTataluy intra-variation assay Way inter-variation
assay ngluluu intra-assay axidunmsnsiainuSinames AFM, firnududunien s1uou 6 sl
Uinaiieneg fuveshilaslamesinan dnlunuu inter-assay azidunisnsaiausunaasfianududu
Wik Te3entu 6 Methuasrinsinszimeuiy shnsruamefesavduussansn
WUSUTIUIBINITIATIZY (% coefficient of variation) AYaLNT

ANJBLUUNINTFIUYBINI5IA (SD)  x 100

SouaresduUsransANULUSUTINTDINTUATIEHA = —— —
ALRRYVRINITINUTUIUANT (1)

2.11 WSguigun15AsILI5L1I9 ELISA wagHPLC
WU UMBUNANISIATIEITEINININNTIASIZIINY ELISA hag HPLC Taglunisimsizsinig HPLC
uazddnsevnuIsnviesuJUansnans 91in (Ussinealne)
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3. NAN1SIYHAZITAING

3.1 m55@ﬂ5xﬁunﬁﬁuﬁmawu1mﬂﬁa%wLLauﬁuaﬁsia AFM,

mmsamﬂsvmwuﬂ,mmwm 5 deueufiau AFML-BSA - ardudu 2.5 lalaanuste
findans S1uu 4 Ade 1/1'm'13mumasmmamawulm“tmum 7 Maﬂ’i]’]ﬂﬂ’l‘iaﬂﬂ‘ﬁﬂﬂ 4 LLa”LLEJﬂGZJ’iﬂJEJ’]W]
seRULBURUDAMIETS indirect ELISA Ténadanndl 1 wudwyihs 5 @ fmsnevaussieusufiaudian
Wl Tnganunsondnneuvenne AFM,-BSA 19 11358y sedulauiveflnefiansanainauiess
095w Alvirnn1sganduuasil 450 wiluins Se1Uszaa 0.1 (Liddle wag Cryer, 1991) wudmyiis 5
flseauneuRveffisunzae AFM,-BSA e/luY34 8,192,000 - 32,768,000 Immgﬁiﬁizﬁmwuauaﬁ
fiian fie il 1uwaz2 DiseduneuRued 8,192,000 druvyiilissiunouduefiaian Ao wyil 5
InglissAuLouRued 32,768,000

99 450 vTuas

-

AINNSHANIAULL

A13LARA14 (1:1000X)

A9 1 seulauRvenNTTuvemylugnaansedueig AFM,-BSA $11u 5 63 7935 indirect ELISA
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3.2 MIMAFIUANNTUNIZVBILBUAUDRAND AFM, TuguBase
dosnuauauiililunisdanssdunynanssiuoglusuves APV,  AdouRadulusiiu de
woudueRennsduiiiendnilasdinavanlunisnsiasaedd indirect ELISA Tudo 3.1 faufudados
NITATIVEOUANTUNIZVOIUDURUDARD AFM, Imﬂaaiu P1875 indirect competitive ELISA Wu11
LLaumuaﬁiumummwﬂmm 5 faEU1sa3unu AFM Iuiﬂaas ) Imwﬂwmmi@@ﬂammmmmsm
pdu 450 uilumsanas Luamaumemi@mﬂaul,mﬂwthjﬁmil,l,siqé“wuaq AFM,  Base laedl
wWesdudnisutetulunisugeiuves AFM, Tugudaszeglutag 53 - 86 % Fawanslunnsad 1

M1590 1 MIneaeuaNauisaveskeuRvedtugslunsiuiuweuirulugusase 1ne3s indirect
competitive ELISA

AN1IAANGULENT 450 Uluns(n=3)

wufafl sefupieanwedsy % ANTUYITU
7 3i5 AFM, AFM; (2ug/ml)
1 1: 256,000 1.258 0.541 57
2 1: 512,000 0.927 0.410 56
3 1:512,000 0.956 0.185 81
q 1:256,000 1.196 0.169 86
5 1:1,024,000 0.808 0.380 53

3.3 nsuanwaslauslaufidaiuaunsalunisadrseuivefne AFM,
yhmsvasuTILead s ieadinuvemyludtuwadieslanuasiongadaneg fiunis
vauTIIwadlue W TAsuYad HAT Fusadivflamnasliannsnniylduaneadiusdongofisia
fatuasfianseadgnuaussnineadiaansiaiminiuiinigld anguedlailaufondoes
anssmividafindundsanmavasusiudizinm 10 T L@Jal,sziaa“lauﬂmmLﬁmmimwLmu‘lm‘lummﬁ
Aoawad HAT vdaniifniseigiulavedeuilaunsaduszana 1 Tu 4 vemgu mmmmammaa
Tuvquitileladveneadlavslanaigtumamamnanueuiueflngs indirect ELISA vifaanifuth
idsuradlunguitlinauan (Afdnsganduiawosomsidsnsadd 450 uiluwns w1nnivde
Winfu 0.7) whnisnaaeusield ilegiueudveifiwadleulaumanld aunsaduiu AFM,  Tugu
daselansoli Ingldis indirect competitive ELISA
nmsvasuTmwadluaii 1 Wedsuradlulssun 1 daminuilumguiiwadleuilaun
Wwiyleadndoadulaladegluvay winuwadlulusuaas (fioroblast) Feilduausnnninwadleusle

11 wazilla3yegnniidsdmaliluuatinsasyresvadlousinudwiliwadaellunan
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MNMSHABUTINEASAST 2 way 3 nuieadlauslaunilddruansalunisuanuweuiuoni
Fumgsia AFM,-BSA fildiadouiiumauuesany ELISA 9nmsv indirect ELISA uslaianansnduri
AFM, Basga1nn1991 indirect competitive ELISA 3sliiiunlglunisidesaly

MnmsvaeuTwadnsad 4 Ifwadlouslaunfianunsananueufived waziinnuanunsalunis
Fufiuans APM, Base S1uau 2 v thusasvauuueneadielaeds Uimiting dilution ndsIndu
neuiseliwaslovdlauneie udnhiidswradumagouiiwadiaunsondnuouiveruaruiuans
dasglavselil udnunwadlagadeauaunsatunisudaweuivesty Jeliihunldlunsidesely

MnMsvaeNTIwasadi 5 Idwadleuslnunfiansondnuweuived wasinnuansalunis
Juffuans APM, Base $1uru 11 vigu thudazvquuuenieadiealagds limiting dilution  ¥i1n1s
fadonlmaudidnuanunsolunisnantouiuentaramnsaduiu AFM, dastlan TneUseudioumnis
AANAULAIINNNTY indirect competitive  ELISA Tneviquitld AFM, Saszudnilirinisganduuas
ANAILUINNTT 90% LﬁaLﬁauﬁwquﬁlﬂd AFM, wuinilvianss 5 Tnaufifiaussanan Sennsivun
savoswadlouslaun TR AFM -1, AFM,-3, AFM,-9, AFM-15 WasAFM-17 §ean51991 2 viwene
Husuueadudinmasiufuinunlag wiudslululnsiouman wasifivomnsiasasadiilalunis

As19ERUANwuzaNURfa LY

e

A15799 2 WwadlauslaunnanuwauivefLaranuisaduiuans AFM, dasy

AINTIAANAULAN 450 WIlWNS (N=3)

I GIRAG! . -

lguslonn sWawaalauslaun i AFM, AFM, (2uig/mD) % NS
AFM ;-1 130/1F/5G/11E/10F 2.137 0.088 97
AFM;-3 130/1F/6F/10B/6H 2.838 0.075 97
AFM;-9 131/11D/9D/10H/7G 2.992 0.277 91
AFM4-15 70/3F/8H/11C 2.900 0.091 97
AFM,-17 151/7B/12F/9H 2.7156 0.118 96

3.4 msasavdaulelelndveddululaausauauiuef

Tululraueaneudvenfindnanlsudlauunazlaauiiausndufiesdesnsraaulelelngd
JWefagldidonvinvesnoduillimnzaulunmsviweuivedliuianindannisudn iesnnguees
294 1gG wsazadn daruanisalunisdudu TUshiue wse TUSAUR Al affinity A19iu 31nN1TadeU
lelglndveslululnausausufvesanniia 5 Tnau Tne3s indirect ELISA wuinlululrausauoufivedi
5 Taau Tlelalndidu 166, wandlunnsnad 3)
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A15197 3 wan1snsvaaulelelndvsdululaausaloufuaflangids indirect ELISA

VGGG Ansganduuasil 450 uluiunas (n=3)

Tauslawn IsG, 19Gy, 1G5 IgGs IgA IgM
AFM;-1 1.087 0.071 0.086 0.085 0.073 0.216
AFM;-3 1.098 0.073 0.071 0.088 0.072 0.221
AFM,-9 1.124 0.074 0.086 0.09 0.07 0.219
AFM;-15 1.034 0.071 0.084 0.087 0.074 0.225
AFM-17 1.051 0.072 0.083 0.09 0.071 0.226

3.5 Mmanadauanalivaslululnaueauauivafse AFM, lusudes:

desnnlunsaslrauiianuaunseluniswaslululrausaneufivedaisiu Swildsssuay
Fuduresneuivedfiegluomsifsseadunndistu Jsflaudndufiaedesmszdunisiioaad
wnganfuLoulauiilfindouvaudmiunsiseines indirect ELISA Taglduoufiau AFM,-BSA
aududu 0.2 lulasnsudediadans Tumsiadeuvau deneaieansilidiganduuasi 450 wlu
wasiialndfes 1.000 nusERUNISToavDILURUaRTIMIN aLYaslAaY AFM,-1, AFM,-3, AFM-
15 wag AFM,-17 @ 1:3,200 wazlaau AFM,-9 Ap 1:1,600

idlansuAnnudeasivnzanvedululnausausuiveuiazlnaunds antumaiang
hsaeuiveidsssnuduanududureseufitauudsfudivinliainisganduuadlunlsidsn
Wit uanasr3anis (50% inhibition concentration, ICso) LLazﬁﬂmmLﬁﬁwﬁuﬁwqmﬁi’Mﬁ (limit of
detection, LOD) Tun133tAs124i6e738 indirect competitive ELISA lngld AFM,; Tugudaseidududetu
Farududusiig 4 Tneduananududu 4.8 Alandudefadans (0.0048 wilunsuseliadans) auis 4
PlunSuRadaaans nulululraueawauiuan AFM, -1, AFM,-3, AFM,-9, AFM,-15 wag AFM,-17 T4
A1 ICso INAU 40, 36, 17, 28 Lag 23 Nlansuneiiaddns miuaisu wagliel LOD windu 16, 15, 5, 7
way 8 Rlanduradadans mudisu duandlunmd 2 wazeansedl 4

dlewsuiioud LOD veddululrausausuivedilalunuddedfuweuivedfisienulay Pei

uazAny (2009) Gaflen LOD agil 0.04 uilundusiofiadans (40 Alan3usiediadans) wuindn LOD vasly
TulpaUeARBUAUDA AFM,-1, AFM,-3, AFM,;-9, AFM,-15 Uag AFM,-17 ianulagendn uazdinaulags
Wganasan1sin lURmuIN1T0999 AFM, TusgduiidninAfinugnssunsnisglsy (European
Commission) i vual3nlaiiusinaes APM, luthuswasudnsasuadmsudnnsnlalaifu 0.05
wilunsumeliaddns (50 Wlansumeliadans) waz 0.025 wilunsuneiiadans (25 WlAnsuneliaaans)
AIUFIAU
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100+
— AFM-1
75+ AFM,-3
2 ——— AFM,9
= 50 AFM,-15
S
—— AFM-17
25+
0 T T r ™
0.0001 0.001 0.01 0.1 1 10
AFM1 ng/ml

A 2 A5MlkansaNFRUSTEnINdnTdIunsaandukaazUTINM AFM,  lun1sudadu
Wenaaausly indirect competitive ELISA vodlululpausauaufuod AFM,-1, AFM,-3, AFM;-
9, AFM-15 wag AFM,-17 (n=3)

AN 4 ICs,  way LOD  vedlululpausaloufiued 21nn153LAS189A3870 indirect
competitive ELISA (n=3)

o ~ ICsq LOD
sawaatauslaun e~ o . o s omam
(lanSusaliadans) (lansSusaliadans)
AFM ;-1 a0 16
AFM ;-9 17 5
AFM;-15 28

AFM-17 22 8
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3.6 M3nagauANNTIWIzVSUTUIAAURALURUDA
negauANInzvesiululrauealauvaflnenageuUAsetnveslululnauoalauRAUDRA

71 5 Tnawlneds indirect competitive ELISA Tngldudsduuanslungy AFs Ao AFB1 uax AFGI
duansuanng AFs éun deoxynivalenol (DON) dufiuansiiwain Fusarium sp. uazanslunguen
Uﬁ%auz Town tetracycline, oxytetracycline, chloramphenicol, ciprofloxacin, enrofloxacin,
norfloxacin, enoxacin, cinoxacin wag nitrofurantoin ‘131wammscﬂﬂﬂﬁumqﬁiﬁmﬂmsﬁw ELISA a1
A ICsy Taaumazanslagldlusinsuy graph pad prism 4 NNTNAFDUNUILEURUDALAA
Ufndendufuanslundu Ae AFB, uaz ARG, vwaesln usliiAaufisendnusu DON dufiuasfivain
desuaranslunguenufiiusdaduasuenndgy AFs dwnsnefl 5 Audufitensewhawoufveiuas
LouAluIziinNNTIMEEY uileuRUEATIgNnszRumeueuRlurlaniiasaviniufisenduueuiiau
¥iaduq 16 Ssuffserdwenietuld 2 nsdl fo nsdifouRiauenaiidilnunsdumiioudu uas
nsdifiueufuefonsrgduiudilnudunilasaiie fnnauiimaailndidestu fafuainnis
yaaouaudumekansidiuilululrausawoufiveivs 5 Teau farwsumeduaslungy AFs g
madflesanansmelungu AFs hefuszilasaiedluanalndifesiu  mathulssuiiisuiu
809 Pel wazAn®(2009) wuinlululraueaweudvedse AFM1 AaUjRse1tmivansiungy
Wiy nefinUfisenduiu AFM1, AFB1 uavAFGL Asdy 100, 13.9 uay 6.7% muanu ( Pei
wagALg, 2009)
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e AFM ;-1 AFM, -3 AFM;-9 AFM;-15 AFM,-17

ATy ICs (pg/mU) % CR IC50 (pg/ml) % CR IC50 (pg/ml) % CR IC50 (pg/ml) % CR ICs0 (pg/ml) % CR
Aflatoxins
AFM, 39.8 100 35.8 100 16.7 100 28.3 100 223 100
AFB;, 3.0 1,328 24 1,491 1.6 1,043 0.9 3,144 1.6 1,393
AFG, 14.8 269 34.1 105 15.7 106 16.2 175 12.5 178
Mycotoxin
DON >100,000 <0.04 >100,000 <0.04 >100,000 <0.02 >100,000 <0.03 >100,000 <0.02
Antibiotics
Tetracycline >100,000 <0.04 >100,000 <0.04 >100,000 <0.02 >100,000 <0.03 >100,000 <0.02
Oxytetracycline >100,000 <0.04 >100,000 <0.04 >100,000 <0.02 >100,000 <0.03 >100,000 <0.02
Chloramphenicol >100,000 <0.04 >100,000 <0.04 >100,000 <0.02 >100,000 <0.03 >100,000 <0.02
Ciprofloxacin >100,000 <0.04 >100,000 <0.04 >100,000 <0.02 >100,000 <0.03 >100,000 <0.02
Enrofloxacin >100,000 <0.04 >100,000 <0.04 >100,000 <0.02 >100,000 <0.03 >100,000 <0.02
Norfloxacin >100,000 <0.04 >100,000 <0.04 >100,000 <0.02 >100,000 <0.03 >100,000 <0.02
Nitrofurantoin >100,000 <0.04 >100,000 <0.04 >100,000 <0.02 >100,000 <0.03 >100,000 <0.02
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3.7 Us2iudsea8nsninn1snsiadn AFM,

3.7.1 M3ATIVFBUAMALLUEIALAUYNADIVBINTTIAAIYIT ELISA

nlpausanuaiild 15efiansanana ICs, wazA LOD wuin laaussa AFM,-9 lsen LOD
snitan Fegnidentuldlumsndnueuivefuasllunmswdon ELISA Wionsaata AFM, Tutiuy Taed
AMIMANUE LT UTN T aNYe L URUERFILSN (WouRUeRanTAaY AFM,-9) WAz weudusffai
@09 (GAM-HRP) %1l¥ian ICs, wag LOD ﬁﬁﬁqmﬁa 0.13 uay 0.04 wilundusedadans auddu 1ile
ey ELISA  Tagldnnsfvmnzadluldngatn APM, Mduasludiethatium Tnefegaiuui
Brnsrasndudesdinistumisafiowsnlagudiuuuiiinasuniunisnsialaeds ELISA Heorou
(Wang et al, 2011) nan1svnaasnuinandesaznisiinduiunasSosarvdulseaninnuulsusu
YDINTIATINUUY Intra-assay BeluLI 92 — 104% Uag 1 - 10% MINEIRU Uazn1TIATIENIUY
Inter-assay 8glum13 100 - 103% uaz 1 - 8% mwadu (s1sdi 6) Inehluudirsisensuldves
A1segarslanduay fedegluyie 80 - 120% LasASesardulsansauuUsusiugestionnin
20% (Chadseesuwan et al., 2013; Pimpitak et al., 2009) et 9rnransnaesiuanin YA
3 ialaeds ELISA 4 SusvAninmifismediasasitaans APM,  luthusdAvlfesnagndasuas
Ll uEN

PITNN 6 NMIATIVIA AFM1 Aiinadluiuuaulagds indirect competitive ELISA

Intra-assay Inter-assay
Fortified conc. Measured Measured
cv Recovery cv Recovery
(ng/mU) conc. conc.
(%) (%) (%) (%)
(ng/mU) (ng/mU)

0.80 0.83+0.03 3.50 104 0.81+0.01 1.32 101
0.70 0.71+0.05 6.82 102 0.71+0.02 247 101
0.60 0.62+0.04 7.08 104 0.61+0.01 1.86 102
0.50 0.49+0.08 15.8 97 0.51+0.01 2.25 101
0.40 0.40+0.04 9.63 100 0.40+0.01 3.51 101
0.30 0.30+0.01 4.47 100 0.30+0.01 3.25 100

0.20 0.18+0.03 14.0 92 0.21+0.02 7.98 103
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uenanigslEvmagunsIaUsIne: ARM, Tuthuniiunsyuaunssneg liun umnaee
lsdusimannlugiu (pasteurized nonfat milk) unamesalsdusirainluiiu (sterilized nonfat milk)
unawmealsd (sterilized milk) uunsazatsth (powdered milk) uuwaaelsBussaansaIUes
(pasteurized  strawberry flavored milk) Way unwialaelsgusssavenlnuan (pasteurized
choccolate flavored milk) wunnsinUsSuna AFM, 91835 ELISA Tusnegnsuuniawalsousasaly
a1unsavildlngzdvesuniiegesuniunmsiiasiziegannauliauisaiadinisgandunadle
og19gnAes Woudlufonisideansheaiieanuansenuresdussnegaiiliiinaues AFM,
fifnsininan LOD vesnsnaaeu daunanisinlusiegnauueiinfividewandiilumsed 7

AT 7 N1ITITIR AFMT inaslutiuniniunszuaunslaeds indirect competitive ELISA

Pasteurized non-fat milk Sterilized non-fat milk
Fortified
Measured Measured
concentration cv Recovery cv Recovery
concentration concentration
(ng/ml) (%) (%) (%) (%)
(ng/mU) (ng/ml)

0.80 0.73+0.01 0.73 91 0.76+0.01 0.60 95
0.70 0.66+0.01 1.74 96 0.66+0.02 2.40 94
0.60 0.57+0.01 0.09 96 0.57+0.01 2.20 95
0.50 0.50+0.02 4.15 100 0.46+0.01 2.10 92
0.40 0.42+0.01 2.86 104 0.40+0.02 4.40 100
0.30 0.31+0.01 0.79 103 0.27+0.03 11.9 90

0.20 0.19+0.02 9.24 96 0.20+0.02 11.3 100




AN519N 7 (519)

Sterilized fresh milk

Powdered milk

Fortified
Measured Measured
concentration cv Recovery cv Recovery
concentration concentration
(ng/mU) (%) (%) (%) (%)
(ng/ml) (ng/ml)

0.80 0.87+0.01 0.10 109 0.82+0.01 0.44 103
0.70 0.76+0.01 0.35 108 0.71+0.01 0.78 102
0.60 0.61+0.01 1.55 102 0.59+0.01 0.49 98
0.50 0.48+0.01 1.94 96 0.52+0.01 2.30 103
0.40 0.42+0.01 3.53 105 0.41+0.02 4.40 103
0.30 0.30+0.02 5.37 101 0.30+0.02 5.00 101
0.20 0.21+0.01 5.97 103 0.20+0.07 33.0 101

3.7.2 M5iUSEULiguN1sN5299n AFM1 Tufaee19u1uy 1aeas indirect competitive ELISA wag

35 HPLC

yhmisdu APM, - adlusogreiuslildanududuegluing 002 fe50  uilunfude
fiadans wazthlunsaa¥a AFM,  fiinasludneds indirect competitive ELISA wae3s HPLC (ng
UitnResURTANINas ngaimasung) Idkanismaaesiauanslunmd 3.13 Inevisaesisliuanis
arvlaseiilndiesiu detundounsauduiussenimanisinsgivesidesis Lie

R = 0992

indirect competitive ELISA @unsaldnsiainunuis HPLC 1o

WEARIINITNTITANIAR NS INaN1TR TNl nAR eI Y FLAILIINITATIATRRIE3T
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5 y=0935x+ 0063
RZ=0992

Concentration of AFM1 analyzed by
HPLC (ng mL-1)

Concentration of AFM1 analyzed by EILSA (ng mL1)

A7 3 MsdSeuisun1snsiain AFML Tusieg1ediuulaeids indirect competitive ELISA Laz3d
HPLC
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4. a3Uuldy

nmsdansedunyludiionnn 5§ Feueufiou APM,-BSA  wutwiyita 5 dafins
AOvUALBIRDLOURLIUTIaANYES 1L URUDATIELN T AU AFM, lugudasels annsvaeusiuges
5 ads Idwadleuslanfisumnzae AFM, $117u 5 Taau T8uA AFM,-1, AFM,-3, AFM -9, AFM,-15
waz AFM,-17 iovinmsanudnuazausfidesduveslilulrausansuiveifildlnonsnaasulels
Tndveslululnausanouiivedainii 5 Taau Tngds indirect ELISA wuiililulpausaueuduefii 5
Tnau flelelndidu 166, Wenmaauaulves lululpaveaweudived Tngld AFM, Tugudaszilui
Wiy wunlululrauealeuluedlaaw AFM,-1, AFM,-3, AFM,-9, AFM,-15 wag AFM,-17 1%an
ICso INAU 39.8, 35.8, 16.7, 28.3 lay 22.3 WlAnSusaliaaans muainu waglian LOD winiu 16,
15, 5, 7 uaz 8 Mansurefadans mudwu Inslululnavsansufveniildamnsaldnsiatn AFM,,
AFB, uaz AFM, ¢ ilethusufvesanlnau AFM,-9 11ms1a3n AFM, Tuthusfuiifinnsiduasiy
wudaunsansialaegegnasdlazuiuguarainsaliunun1InTaliaseiaagTs HPLC 1o ualdl
annsnTIaindeg L fitintUsuseEls
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(Project 954-3-1023) d1INaUANENTINNITOAUANYILNIYF)
1.8.4.4 nawdnlilulaausaneufvefineinnslunduiieiianyansadeue
78 wulwdfsrsuylugesivwiaiad (70%) (uasmu - dinnuAugnITINIg
BUNIYF)
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Immunology: Monoclonal Antibody Production, Protein Purification

8. Uszaunisainiieatesiunmsudmsemiseenelusarneusndssine
8.1 HEMIENITHNLNEITY - Ll

8.2 PNINIATINITIVY

8.2.1 asdubAunIsanmIemsy

822 mindnlululpauealaufiveffamaTlendy  eNMUIYRATIVEOUMIETD

wulgdfedduyluresivwieaad (@ invuanenssunTIdeuriend U9 1)
2.83 MATeTIETIUa
2.8.3.1 HaNUATENARLNIUNTATUIUIYIA

1. Techaprempreecha S, Khongchareonporn N, Chaicharoenpong C,
Aranyakananda P, Chunhabandit S and Petsom A. 2011. Nutitional

composition of farmed and wild sandworms, Perinereis nuntia. Animal Feed
Science. 169:265-269
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2. Khamjing W, Khongchareonporn N and Rengpipat S. 2011.Detection by
using monoclonal antibodies of Yersinia enterocolitica in artificially-
contaminated pork. Microbiology and Immunology. 55: 605-615.

3. Panchan N, Sithigorngul P, Chaivisurhangkuru P, Longyant S,

Sithigorngul W and Petsom A. 2005. Production of monoclonal antibodies
specific to eyestalk neuropeptides of Penaeus monodon using sinus gland
section and immunosuppression technique. ScienceAsia. 31: 29-35.

4. Panchan N, Bendena WG, Browser P, Lungchukiet P, Tobe SS, Sithigorngul
W, Chaivisurhangkuru P, Rangsiruji A, Pewnim T and Sithigorngul P. 2003.
Immunolocalization of allatostatin-like neuropeptides and their putative
receptor in eyestalk of the giant tiger prawn Penaeus monodon. Peptide.
24(10):1563-1570.

5. Sithigorngul P, Panchan N, Chaivisurhangkuru P, Longyant S, Sithigorngul W
and Petsom A. 2002. Differential expression of CMG peptide and crustacean
hyperglycemic hormone (CHHs) in the eyestalk of the giant tiger prawn
Penaeus monodon. Peptide. 23: 1934-1952

6.Sithigorngul P, Pupurm J, Krungkasem C, Longyant S, Panchan N,
Chaivisurhangkuru P and Sithigorngul W. 2002. Four novel PYFs: members

of NPY /PP peptide superfamily from the the eyestalk of the giant tiger
prawn Penaeus monodon. Peptide. 23: 1895-1906.

7.Sithigorngul P, Saraithongkum W, Longyant S, Panchan N, Sithigorngul W
and Petsom A. 2001. Three more novel FMRFamide-like neuropeptide
sequences from the giant freshwater prawn Macrobachium rosenbergii.
Peptide. 22 : 191-197.

8. Sithigorngul P, Panchan N, Vilaivan T, Sithigorngul W and Petsom. 1999.
Immunochemical analysis and immunocytochemical localization of
crustacean hyperglycemic hormone from the giant freshwater prawn
Macrobachium rosenbergii. Comp Biochem Physiol B. 124 : 73-80.

2.8.3.2 nasmAdeiauslunsuszyinnsssiunanazunnni

1. Noiprapai K, Khongchareonporn N and Rengpipat S. 2011. Production of
monoclonal antibodies against Vibrio parahaemolyticus. The 23 Annual
Meeting of the Thai Society for Biotechnology. February 1-2, 2012.

Bangkok, Thailand

2. Nuntanidvorakul P, Komolpis K and Khongchareonporn N. Production and
characterization of monoclonal antibody against ciprofloxacin. 1" ASEAN Plus
Three Graduate Research Congress. March 1-2, 2012. Chiang Mai, Thailand.

3. Wongtangprasert T, Palaga T, Komopis K and Khongchareonporn N.

Development of oxytetracycline test kit using enzyme-linked immunosorbent
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assay technique. International Conference on Asia Agriculture and Animal
(ICAAA 2011). July 2-3, 2011. Hong Kong.

4. Tesvichian S, Komolpis K, Khongchareonporn N, Puthong S, Piampitak U

and Buakeaw A. Development of tetracycline test kit using enzyme-linked
immunosorbent assay technique. The 3th Technology and Innovation for
Sustainable Development International Conference (TISD2010). 4-6 March
2010. Faculty of Engineering, Khon Kaen University, Thailand.

5. Khongchareonporn N, Komolpis K and Puthong S. Production and
Characterization of monoclonal antibodies against oxytetracycline. The 1"
CMU Graduate Research conference . 27th November 2009. Chiangmai
University, Chiangmai, Thailand.

6. Kanchanabanca C, Komolpis K and Khongchareonporn N. Production and
characterization of monoclonal antibodies against tetracycline. 9" National
Grad Research Conference. 14-15 March 2008. Burapha University,

Bangsaen Chonburi, Thailand. p: 185.

7. Khamjing W, Khongchareonporn N and Rengpipat. Production of
monoclonal antibodies against Yersinia enterocolitica. 9" National Grad

Research Conference. 14-15 March 2008. Burapha University, Bangsaen

Chonburi, Thailand. p: 120.

8. Kongkavitoon P, Khongchareonporn N and Komolpis K. Production and
characterization of monoclonal antibodies against ractopamine. The 20"
Annual Meeting and international Conference of the Thai Society for
Biotechnology “TSB 2008 : Biotechnology for Global Care”. October 16"
17th,2008. Taksila Hotel, Maha Sarakham, Thailand. p: 138

9. Saneewong S, Khongchareonporn N and Komolpis K. Development of
norfloxacin test kit using enyme-linked immunosorbent assay technique. The
20" Annual Meeting and international Conference of the Thai Society for
Biotechnology “TSB 2008 : Biotechnology for Global Care”. October 16"
17th,2008. Taksila Hotel, Maha Sarakham, Thailand. p: 129

10. Techaprempreecha S, Khongchareonporn N, Chaicharoenpong C,
Aranyakananda P, Chunhabandit S and Petsom A. Proximate composition of
farmed and wild sandworms (Perinereis nantia Savigny). 4th International
Greek Biotechnology Forum. 2-3 February 2008. Zappeio, Megaro, Athens.

2.8.4 mATeimEwh

2.8.4.1 MINAUIYANTIVERULINIIUIIUMETT Enzyme-linked
Immunosorbent Assay (ELISA) Wiy Uy Ingae3Ideunawid uasnsal
wnendy U 2555 n153deaaliudivssinasesas 70
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MIndsLYaduzss wasmswselululrausawoufven (anti-hepatoma, anti- OL-
fetoprotein (AFP), anti-carcinoembryonic antigen (CEA))
7. WAL
7.1 mauideiifuimeunslunsasdinnissesuuiuna
1) Sangthong, S, Sangphech, N, Palaga, T, Neamrojanavanich, N, Puthong, S, Vilaivan, T,
Muangsin, N. (2014) Anthracene-9, 10-dione derivatives induced apoptosis in human
cervical cancer cell line (CaSki) by interfering with HPV E6 expression. Eur. J. Med.
Chem. 77, 334-342. (IF=3.499)
2) Chusri, M., Wongphanit, P., Palaga, T., Puthong, S., Sooksai, S. and Komolpis, K.
2013. A Production and Characterization of Monoclonal Antibody Against
Enrofloxacin. Journal of Microbiology and Biotechnology 23: 69-75
3) Puthong, S., Gamnarai, P., Roitrakul, S., Kittisenachai, S., Kangsadalampai, S., and
Rojpibulstit P. (2011). Hep88 mAb Induced Ultrastructural Alteration Through Apoptosis
Like Program Cell Death in Hepatocellular Carcinoma. Journal of the Medical
Association of Thailand. 94(12): 109 - 116.
4) Graisuwan, W., Wairachai, O., Ananthanawat, C., Puthong, S., Soogarun, S.,

Kaitkamjornwong, S., and Voravee P.Hoven. (2012). Multilayer film assembled from

charged derivatives of chitosan : Physical characteristics and biological

responses. Journal of Colloid and Interface Science. 376 : 177 — 188.
5) Teerasripreecha, D., Phuwapraisirisan, P., Puthong, S., Kimura, K., Okuyama, M., Mori,

H., Kimura, A., and Chanchao, C. (2012). In vitro antiproliferative/cytotoxic activity on
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cancer cell lines of a cardanol and a cardol enriched from Thai Apis mellifera

propolis. BMC Complementary and Alternative Medicine. 12:27.

6) Sangthong, S., Krusong, K. Ngamrojanavanich, N., Vilaivan, T., Puthong, S.,
Chandchawan, S., and Muangsin, N. (2011). Synthesis of rotenoid derivatives with

cytotoxic and topoisomerase Il inhibitory activities. Bioorganic & Medicinal Chemistry
Letters.

7) Tantithanagorngul, W., Sujitwanit, A., Piluk, J., Tolieng, V., Petsom, A., Sangvanich,
P., Palaga, T., Puthong, S., Thamchaipenet, A, and Pinphanichakarn, P. (2011).
Screening for brine shrimp larvicidal activity of Streptomyces isolated from soil and
anti-tumor activity of the active isolates. Australian Journal of Basic and Applied
sciences. 5(7): 15-22.

8) Umthong, S., Phuwapraisirisan, P., Puthong, S., and Chanchao, C. (2011). In vitro
antiproliferative activity of partially purified Tricona laeviceps propolis from Thailand

on human cancer cell lines. BMC Complementary and Alternative Medicine. 11:37.

9) Karnchanatat, A., Tiengburanatam, N., Boonmee, A., Puthong, S., and Sangvanich,
P. (2011). Zingipain, A cysteine protease from Zingiber ottensii valeton rhizomes with
antiproliferative activities against fungi and human malignant cell lines. Preparative
Biochemistry & Biotechnology. 41: 1-17.

10) Kheeree, N., Sangvanich, P., Puthong, S., and Kanchanatat, A. (2010). Antifungal
and antiproliferative activity of lectin from the Rhizomes of Curcuma amarissima
Roscoe. Appl Biochem Biotechnol. 162: 912-925.

11) Komolphis, K., Udomcheokmongkol, C., Puthong, S., and Palaga, T. (2010).

Comparative production of a monoclonal antibody specific for enrofloxacin in a

stirred-tank bioreactor. Journal of Industrial and Engineering Chemistry. 16:567-571.
7.2 Ha 3T NauelunsUTERIYINITTEAUBALAZUIUIYIA

1) Chaicharoenpong C., Puthong S. and Ishikawa T. Synthesis of derivatives of
naphthoquinone monooxime and their cytotoxic activity. Poster Presentation at the
3" Congress on Science and Technology of Thailand, 10-12 October 2006, Queen
sirikit national convention center, Bangkok, Thailand, Abstract p. 177.

2) Chadseesuwan, U., Puthong, S., Gajanandana, O., Palaga, T., and Komolpis, K.
(2011). Production of monoclonal antibodies against 1-aminohydantoin. Proceedings
of 2011 International Conference on Asia Agriculture and Animal (ICAAA 2011). July 2-
3,2011 ,Hong Kons.

3) Kittisenachai, S., Puthong, S., Manochan, S., Gamnarai, P., Kangsadalampai, S.,

Roytrakul, S., and Rojpibulstit, P. (2011). Proteomic study of tumor antigen recognized
by Hep88 mAb: A novel harmful mAb to hepatocellular carcinoma. Proceeding in

The 3@ Biochemistry and Molecular biology (BMB) conference “From Basic to
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Translational Research for a Better Life”. April 6-8 ,2011 ,The Empress Convention
Centre ,Chiang Mai ,Thailand.

4) Rojpibulstit, P., Manochantr, S., Gamnarai, P., Puthong, S., Kittisenachai, S.,
Kangsadalampai, S., and Roitrakul, S. (2010). Ultracellular alterations of the
hepatocellular carcinoma cell line induced by Hep-88 mAb : A novel harmful
mADb. Proceedings of the Austration Society for Biochemistry and molecular biology.
42:248.
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7. NAIUIY

7.1 manuideiifuimeunslunsandinnissesuunni
1) Pimpitak, U., Puthong, S., Komolphis, K, Petsom, A, and Palaga, T. (2009).
Development of a monoclonal antibody-based enzyme-linked immunosorbent assay
for detection of the furaltadone metabolite, AMOZ, in fortified shrimps
samples. Food Chemistry. 116: 785-791.

7.2 nasmAdeauslunsUszuAvinsssfunAnazunnn
1) Sangdokmai, A., Pimpitak, U., Buakeaw, A., Palaga, T., and Komolpis, K. (2011).

Production and Characterization of Monoclonal Antibodies Against Aflatoxin

M;. 2011 International Conference on Environmental, Biomedical and
Biotechnology IPCBEE. 16. IACSIT Press, Singapore.
2) Tesvichian, S., Komolpis, K., Khongchareonporn, N., Puthong, S., Pimpitak, U., and

Buakeaw, A. Development of Tetracycline Test Kit Using Enzyme-Linked

Immunosorbent Assay Technique. (2010). The 3" Technology and Innovation for

Sustainable Development International Conference. (TISD2010). Faculty of

Engineering, Khon Kaen University, Thailand, 4 - 6 March 2010.
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7.1 manuideiifuimeunslunsansdinnissesuuuna
1) Somwong, P., Suttisri, R., and Buakeaw, A. (2011). A new 1,3-diketofriedelane
triterpene from Salacia verrucosa. Fitoterapia. 82 : 1047 -1051.

7.2 nasmAdeauslunsuszgivinisssfunAuazunnn
1) Sangdokmai, A., Pimpitak, U., Buakeaw, A., Palaga, T., and Komolpis, K. (2011).
Production and Characterization of Monoclonal Antibodies Against Aflatoxin M;. 2011
International Conference on Environmental, Biomedical and Biotechnology IPCBEE.
16. IACSIT Press, Singapore.
2) Khongarsa, K., Khongchareonporn, N., Komolpis, K., and Buakeaw, A. (2012). lﬁ
ASEAN PLUS THREE GRADUATE RESEARCH CONGRESS. 1 — 2 March 2012 Chaing
Mai ,Thailand.
3) Tesvichian, S., Komolpis, K., Khongchareonporn, N., Puthong, S., Pimpitak, U., and
Buakeaw, A. Development of Tetracycline Test Kit Using Enzyme-Linked

Immunosorbent Assay Technique. (2010). The 3" Technology and Innovation for

Sustainable Development International Conference. (TISD2010). Faculty of
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cells of patients with systemic lupus erythematosus. Arthritis Res. Ther. 12, R215.
(IF=4.30)

(2) Kuncharin, Y, Sangphech, N, Kueanjinda, P, Bhattarakosol, P, Palaga, T*. (2011) MAML1
regulates cell viability via the NF—DBpa’[hwayin cervical cancer cell Imesexp. cell
Res. 317, 1830-1840. (IF=3.557)

(3) Ravangpai, W, Sommit, D, Teerawatananond, T, Sinpranee, N, Palaga, T, Pengpreecha, S,
Muangsin, N, Pudhom, K. (2011) Limonoids from seeds of Thai Xylocarpus
moluccensis. Bioorg. Med. Chem. Lett. 21, 4485-4489. (IF=2.661)

(4) Yorsangsukkamol, J, Chaiprasert, A, Palaga, T, Prammananan, T, Faksri, K,
Palittapongarnpim, P, Prayoonwiwat, N. (2011) Apoptosis, production of MMP9, VEGF,
TNF-L_] and ntracellular gowth of M tuberculosis for different genotypes and
different pks15/1 genes. Asia. Pac. J. Aller. Immunol. 29, 1-13. (IF=0.79)

(5) Wongchana, W, Palaga, T*. (2011) Direct regulation of interleukin-6 expression by Notch
signaling in macrophages. Cell. Mol. Immunol. 8, 1-8. (IF=4.185)

(6) Wisutsitthiwong, C, Buranaruk, C, Pudhom, K, Palaga, T*. (2011) The plant limonoid 7-oxo-
deacetoxygedunin inhibits RANKL-induced osteoclastogenesis by suppressing
activation of the NF-[_]Band VAPKpathwayssiochem. Biophys. Res. Commun. 415,
361-366. (IF=2.595)

(7) Palaga, T, Minter, LM. (2012) Notch signaling and its emerging role in autoimmunity.
Front. Biol. DOI 10.1007/511515-012-1209-z.

(8) Boonyatecha, N, Sangphech, N, Wongchana, W, Kueanjinda, P, Palaga, T*. (2012)
Involvement of Notch signaling pathway in regulating IL-12 expression via c-Rel in
activated macrophages. Mol. Immunol. 51, 255-62. (IF=3.003)

(9) Arayachukeat S, Palaga, T, Wanichwecharungruang SP. (2012) Clusters of carbon
nanospheres derived from graphene oxide. ACS Appl. Mater. Interfaces. 4, 6808-15.
(IF=4.525)

(10) Chantaranothai, C, Palaga, T, Karnchanatat, A and Sangvanich, P. (2013) Inhibition of
nitric oxide production in the macrophage-like Raw 264.7 cell line by protein from
the rhizomes of zingiberaceae plants. Prep. Biochem. Biotechnol. 43, 60-78. (IF=0.466)

(11) Chusri, M, Wongphanit, P, Palaga, T, Puthong, S, Sooksai, S, Komolpis, K. (2013)
Production and characterization of a monoclonal antibody against enrofloxacin. .
Microbiol. Biotechnol. 23, 65-75. (IF=1.399)

(12) Meerak, J, Wanichwecharungruang, SP, Palaga, T*. (2013) Enhancement of immune
response to a DNA vaccine against Mycobacterium tuberculosis Ag85B by
incorporation of an autophagy inducing system. Vaccine 31, 784-790. (IF=3.77)

(13) Osathanon, T, Manokawinchoke, J, Nowwarote, N, Aguilar, P, Palaga, T, Pavasant, P.
(2013) Notch signaling is involved in neurogenic commitment of human periodontal
ligament-derived mesenchymal stem cells. Stem Cells Dev. 22, 1220-1231. (IF=4.459)



44

(14) Chadseesuwan, U, Puthong, S, Gajanandana, O, Palaga, T, Komolpis, K. (2013)
Development of an enzyme-linked immunosorbent assay for 1-aminohydantoin
detection. J. AOAC Int. 96, 1-8. (IF=1.199)

(15) Palaga, T*, Ratanabunyong, S, Pattarakankul, T, Sangphech, N, Wongchana, W, Hadae, Y,
Kuenjinda, P. (2013) Notch signaling regulates expression of Mcl-1 and apoptosis in
PPD-treated macrophages. Cell. Mol. Immunol. 10, 444-52. (IF=4.185)

(16) Wongtangprasert, T, Natakuathung, W, Pimpitak, U, Buakeaw, A, Palaga, T, Komolpis, K,
Khongchareonporn, N. (2014) Production of a monoclonal antibody against
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- Tnsanns Aduetedudwisunoufiou LipL32 mndeaulndlunaeiusielsalagldoyniauly
lalngudnuys Wramu dEnnuAnenITuNITIEwia?)
anunwlunisyinidelaaidunisiuudiusesna 50%
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anunwlunsyinidelaadunisiuudiusesnu 60%
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