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Abstract

Monoclonal antibodies specific to cytochrome P4501A of Asian sea bass (Lates calcarifer
Bloch) exposed to benzo[a]pyrene were generated from a mouse immunized with fish liver cytochrome
P4501A extracts. The spleen was fused with myelomas to provide hybridomas. Hybridomas were screened
by dot blot and western blot against Asian sea bass CYP1A extracts. Three clones of monoclonal antibodies
(MAb-sea bass CYP1A1.4-3D, 2.3-4G-6E and 155-4D) specific to Asian sea bass CYP1A (54 and 76 kDa)
were obtained and the isotyping were IgG1, IgG1 and IgM, respectively. They were divided into 2 groups
according to their specific binding to denatured and native form of CYP1A. The first group of antibodies
(1.4-3D, 2.3-4G-6E) recognized only denatured form and the second group (155-4D) recognized both
denatured and native form of CYP1A. The monoclonal antibodies can use for CYP1A detection by antibody
techniques such as dot blot, western blot and immunohistochemistry or develops for ELISA. In addition,
all clones of monoclonal antibodies were cross-reacted with liver cytochrome P4501A from some marine,

brackish or freshwater fishes.
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(Eggens kazALY, 1995) ¥ ilusddnanaunanssnusatanluuwmaainly lolnlasy PA501A Tutlainszan
wisaunTuianaag udag 40-60 Alanasiu a1usnasam CYP1A lalaansdanianssuaes 7-ethoxyresorufin
o-deethylase (EROD) #isalneinAian1euaufued (antibody techniques) 1114 western blot, Enzyme Linked
Immunosorbent Assay (ELISA), immunohistochemistry (Al-Arabi W& < Goksayr, 2002; Tom kasAd Y, 2002;

Desantis WATADLY, 2005) NITHAALAZANHIANHUzaNtTRIedInIulnauaaLauRALaRA® CYPIA anntlan
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1. MSLATANUAURALAY

1.1 msgniliiie CYP1A ludninaaas

1annenea14 (Asian sea bass; Lates calcarifer Bloch) 41416 400-500 g tunaged5uaniwifuiaan

¢ d . « ¥ - E oy ,

7 fu NszAuANAN 15 ppt aintiuanunls [1e] I (B[alP) Tutnsiudinalng (com oil) 13110 10 mg/kg BW
Wanszfuliidaaielalnlasn P4501A Wamsy 7 Jundtannannsziiu iududainzmenn 20 g dmduninn
annlalnlasu P4501A e ldiluueumiau uazdaunmaetinliuglu 10% PBS formalin italddmiunsaagey
TnawnatinduyTudalapdars

1.2 msana CYP1A iiNalfiflunauiiau

anmlsRum1NAT284 Rice kavAnuy (1995) Taatindulainsweane 1 nFu Wndnadag 1.15% KCI wiuls

' v
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Tunaan cryotube udaivludelulnsaumanilunan 2 Ju deufineliifiungumgi -80°C antiutinAulanun
annRludaTazaansaesTimnUWinNes (0.01 M Tris-acetate containing 0.1 M KCL, 1mM EDTA, 0.1 mM
phenylmethylsulfonyl fluoride (PMSF)) fTuwwdeadi 20,000 xg fwaan 30 wnl iiuaisazanadauladiiuuumn
fuwdaedi 100,000 xg e 60 uril ﬁfqmuqﬁ 4°C inumznauniazatgluansazataaganiwives
(0.1 M K,PO,, 20% glycerol kaz 1 mM EDTA) il $arfsanulilsftu wazifufnmnfioningi -80°C aundnay
vhanld vihTdsAuadaunuanly 12% SDS-PAGE aantusiaiaagaaunulilsiuaunn 50-80 kDa unarialilsiiy
aananniaa taeld Miniprotein Eluter (BioRad) tntaaNi1msqaagday CYP1A lasmAiia western blot Aaewa
TAALEALALFALBANNIZAD CYPTA 18318131 Ius!39l (PAD rabbit anti-Rainbow trout CYP1A) l&5uma1a
@mmnﬁ@ﬁﬂ Dr. Malin C. Celander, Department of Zoophysiology, Goteborg University, Géteborg, Sweden)
(Forlin waz Celander, 1993) efutuaniifaas CYPIA uazthldsiuiliunMiduneuianlunisinnsziu
wyaaliasuausiuen TneA3nsfi i unsiansaunainamznssunsiansnnadassunis i dnmaans
NUINENREIYTNN
2. MIHARINALARUDALAURLBAYILWIZAD CYP1A antainzweani

2.1 NMsAANsEAUNYII IRRSUauRALaR

U119 (Swiss mice) B 6 ALUAIT AU 4 69 F0a NG Ndnanes uuAneNdaLing 1130
navfiudoailsfiu CYP1A aniarngnssnafiaineananniaa Tneri CYP1A aifm Aanadindiu 1 mg/ml uauriy
Freund's Complete Adjuvant Tugmadau 1:1 andiniBndesfiosasmy1naaiuiu 4 62 faaz 150 pl HAaIN
vi@nd18n 3 A%s Bae CYPIA @R HaNMU Freund's Incomplete Adjuvant lugnsndamieafiunisaanisusn
Yinsamvn | 2 diand ndsannammied 4 fhuaan 1 et nzdeay Fudiuusazi inlfdhindlraues
LeURLDR enAdaLANS1INIZAE CYPIA

ﬁq%ﬁ?mmm@wﬂgq 4 fin umIedauAINanzAallsiiu CYP1A faamain Western blot Ingiuen

ansd1in CYP1A Baeinmila 12% SDS-PAGE 1nald BioRad mini protein Il Ainszua il 110 v arniiufine

llsAuanniaa asgnseanwlulnsiiaglaa (BioRad) TntiAsas BioRad Trans-Blots Semi-Dry Tneildnszualuiia

MImsImeAnaniyIwg I7 19 (atud 2) nsngran - funnAn 2557 3



UNANNARE

15 v 1111987 20 w19 q'1ﬂﬂfuﬁ']m:maﬂuimmmﬂmmmmmﬁ’lu 5% blotto (5% WNWIaasuue ludansazans
PBS 7ifl 1% Triton-X100) 1ilutaan 1 FaTaa §19898 0.5% blotto AFIAL 5 UNT 4111 3 AXS AALENNTZAN
1uimwmg‘immﬂu§mz 1 da9an udaeludiuuyusdazsa (1:100) Wunan 2 F2l0d FraueuRLeA gAY
aan#nel 0.5% blotto AXAT 5 WIT 4119w 3 AFe winseaeluinsinaglas 1 secondary antibody (Goat anti-
mouse IgG conjugated horseradish peroxidase; GAM-HRP) (1:1,000) 1fluiaan 2 FTug AnaueuRUeddawiAu
aandatl 0.5% blotto A3IAL 5 U7 41w 3 A wdnihnseanmlulnsmagiaa wiluansazaraduainsm (0.03%
DAB, 0.006% H,0,, 0.05% CoCl, lu PBS) ﬁqmmﬁﬁmtﬁaiﬁﬁm% melunan 5 Wil deasunandranszany
Tulnssaglaakasiindunans 7 A%t Aruamwntiminlnanalng wWheuweuiullsAunnsgau pre-stained
ffﬁmiﬂim,@q@ 31.4-126 kDa (Sigma) mqq@.l,l,auiﬂiﬁuﬁ‘l,ﬁmmnﬁuLLﬂuﬁuaﬁ WheuWeunaniaaLisen
1 CYP1A arin szwinalndlnaueauaufuerandsumgi 4 f fulwalaausauaufvesamnzsia CYP1A 1as

danisuludingat

3. mMsuanuazasIrauanszaNRradlnlulaauaaLausuanma CYP1A andainzwea

3.1 maveantadNananTasgnuanfiaslalulaauaauauiues

dsyanasafiannszuliiaienalaaueaueuiiveise CYP1A fiflamefrasuenfvafunaanssiu
fael CYP1A @i naNAU Freund’s Incomplete Adjuvant an 1 A% 3 4 dewsinnivaeuTad AR Tyl
Trauaauaufived Wisadiiuainuyaiafiannssiiu uuaansan iy myeloma cell AN3A3989 Kohler wat
Milstein (1976) kazsinuLaIaIN Mosmann azAniz (1979) Iaerinpnadunemusil

TaasuuN ldsmuiumag myeloma NS-I ludmsaauw 1:10 wdaluuenimadaanainanusi 1,500
seuReund 1una1 5 undl anntium RPMI aaniie ABE) IANANTAZAY 50% polyethylene glycol (PEG)
14 RPMI medium 31163 1 miaginiu o Wimaduaniwdunan 1w a1niiuiAn RPMI medium 13unms
30 mi feuis A lulu CO, incubator figanail 37 °C ifluaan 2 4ol

nARTadgnuAN (hybridomas) Ineunaniadfivnlsf 1,500 rpm fuinan 5w udanszansigad
@Ei%‘imjﬂmufalu'a’mwﬁﬂLafam‘ﬁm{@jﬂmmm 20% Fetal calf serum (FCS), RPMI-HAT medium 511R9 250 ml
pouTadldlunnavaNIREITAg (96 wel plate) wquaz 200 pl 414w 12 n1a Uil CO, incubator 7 37 °C 1l

a1 14 44 pgagnistuilew uardunanisasyresaasgnuan fnlalativemasgnuan Hawalunlseann

'
aa o '

100 iaaall e naeEasBuIRs 100 pl NINARBLNNTASNLAURLAATNAIWIZFE CYPIA faamaiia

1
a a

western blot L9 ARIABNIIARYNNANTASIUAURLDARWNZFE CYPTA UNaadiNAALaUALIARA WINALINNITI
d Py A A o - a a Ay o 0w - =
N1530AAY (re-clone) LAZLAINANANUIUTAR AT TNIULAUALAANINNFBIN17a NI LA NTARN AL
snun lululngauman wazinetvsasagasun Milluleuruefsald
3.2 n1smsradaumNladinlulrauaataufiuan Aaa CYP1A Tngwalia Dot-blot
11 CYP1A @i NAonsdindiu 1, 2.5, 5, 10, 20 uaz 40 p/ml snuaauunszanslulnsaagiaa auin
d89az 0.5 x 0.5 cm NAudinduas 1 ul Uaeslfudie udatnlludluasazane 0.25% glutaraldehyde luiaan
1 4979 Arefiaatiindunans <) a3 udatinluuglu 5% blotto uian 30 w1 ansduinndululuiulaauea
a a Adl o A v 1 dl o = [
wauFLUaRsAa CYP1A HAnaanliuiazlanan Nzdunisianans 1: 10, 1:50, 1: 100, 1:200 WAz 1: 400 lunan

a

3dalue #1988 0.5% blotto 4 AT 7 &z 10 WY Lusiali GAM-HRP (1: 1000) dluaan 3 dalus Ngngiiiies

a
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Srakiae PBS mniutianiinansazaraduaiam zﬁ“\immmmmﬂaLmﬁ‘ifw?{a:ﬁun%ﬁ@mqqqmm duBunnes
CYP1A ﬁﬁﬂmﬁqmﬁmmm‘lﬁimiuimumLmuﬁuaﬁLwi@:‘iﬂ@umm@muvlﬁ

3.3 msasragaunnilaasisiulaauaanauiiuas sia CYPI1A Tnawnalia western blot

11 CYP1A anim unuanfaamaiia 12% SDS-PAGE Taaliiunmldsaulunsazian 40 ug ulafing
Nsfuaslunseawlulnsgagiaa uavtnseaeluinsgaglaausazdasiaaninaaaunuanwizaesiuiy
TnausauauAvenwiazlnan tnoudnszawlulnsaagiaaluansazans 5% blotto 1luwan 30 wid ANt
ulululnaueausufivedusiasinaufissaunia@eanssing o lfur 1: 2, 1: 5, 1: 10, 1:50, 1:100, 1:200 ualsiide
a9 flwaan 2 9ot ﬁqmuqﬁﬁm Sraueuiveddawiueanainiuindunauiduiaaiumaila dot blot
pr9aneLnaa A miunulsuaunn 50-80 kDa iflunauan dunauauan@misfisziunisdean
a9ign Jusziunsdeansfinniigafianunsnldnmaneuasarn CYP1A i 40 pg/eviaals

3.4 msngaagaulaldlniluadululrauasuauiuassa CYP1A

nemsan lalrindasiutulraueaueufivedinanls Tnaldmaile Sandwich ELISA madanisfissy

”Lummwzh%gﬂ Mouse Monoclonal Ab Isotyping Reagents kit (Sigma)

4. ngpsragauANIWIzIadinlulrauaaLauRuanAa CYP1A Taginatia immunohistochemistry
Waneneae Uanuaaduninea ﬂ@ﬁLﬁW’ﬂﬁ]‘lj’Wﬁ@ wazilanila 111A 400-500 g NNAANTEHUEANS
wuls [1a] Tyiuluinsiudinatng 10 mg/kg BW Iﬂﬂmjumuqu%m‘fﬁu?ﬁmiwm densunan 7 fu Wudledesy
widen uazd X Mesadag 10% PBS formalin NMEALNTYLALNN TN NI AN &R (paraffination) Taeldnnsiaiin
aanaNNLTadAna L anaaadAENdY 70%, 90% uaL 95% Aud AU Taniuea l1au avnduunIndy
Wz manas fefagaiiiaie m wien warsldasluudfiud il fndoseteslulasia wlkiiaoumn 8 um
uwdaRmasUunzanaladmLARa LA EAaEY (1% gelatin, 0.05% Chrome Alum)
vhaladidledenlfuinmasenainudnnizaedululaauequeuined Ingazaianisiluean
(deparaffination) Lazintindinilaiie (rehydrate) Sndaulafeantinaluiiiodiedaantsutlu 1% lalnsawiles
anlad &1adaeninndu aniiuutlu PBS 5 unil 3 A% thaladidaiElennvendan P1°(10% calf serum u PBS)
ﬂuﬁfqmuqﬁ 37°C \fluinan 30 Wit mudaanimvenlululpauesweuiivedurazlinaufifesnimmadey
ANz asuuiiaifeusazdu Und 37°C ilwaan 3 4ol Sredawiuilliin§aneansag PBS 4 p5a I
a¥ 10 WA nem GAM-HRP (1:1000) muuﬁjmﬁlfanﬂ%yu Uudt 37°C fhunan 3 $alua é’wz@'quﬁuﬁiﬂﬁqﬂﬁﬁ?m
aan&at PBS 4 A% 18z 10 W utdaladasluarsazaneduainam (0.03% DAB, 0.006% H,0, 11 PBS) Tuiizn
\uiaan 5wl ﬁﬁmvlaﬁc’-ﬁmﬁ”ﬂmfmﬁaﬁwzﬁ'f;mﬁmmﬂﬁ‘ﬁ?m zﬁ“\‘immm@mnﬁﬁyﬂmmmﬂﬁ‘ﬁ?m Ny

alasunfiandgunantaau (nematoxylin) waziszannnglasniasmall

NANNSIRLURZIATIUNA
uan1suanlululasuaataufandalwizaa CYP1A antainswann

SarinTdsfiu cYP1A avparnuauTulafiulu 12% SDS-PAGE Tl sfiurunntlazunms 56 kDa iilu
Lmuﬁwuiﬂ%mm:ﬁu’lﬁmmmmgéwLmuﬁuaﬁ?ﬁ%m:m cvpPiA lulnalraueauauiived uazdenmaney

ANz A lAauRaLauRLeRRe CYP1A Rainainsdudainymeang lasuansuulae]lwiu lwdeediu
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1Buanaliiiunannannizd llsiuaunn 56 kDa uwazilefFauiisunanisl@dmsnzidy 1dshiu CYPIA
Y sequence identity ANNARNEARIAL Lan European sea bass (Dicentrarchus labrax) 88% Way 1/a1 Rainbow
trout 79% (K-Barnette wazmniy, 2010)

1
o £ o =l

anivAsthdinnaesyaasan liweuRdsunauaniu lilvaeusuniumaduz G ludunaunisuaaiuly

1 '
a aa o aaa o

TraueALBURALBRNAWNIzABlUsRAY CYPIA 98atannenetnn T8 lnTulnauaawauiue ANE A N WA AL

wauRAuTUIRUNIUIA 56 kAT 74 kDa A1191 3 TAAK ANNN1TNARNLTARANWIN 4 ATY LB MAb-Sea bass
CYP1A 1.4-3D, 2.3-4G-6E WAz 155-4D @qaAniaan blaamaila western blot IAgIRNZ99ANANNIZIAILALRLAA

Aulilsfiu CYP1A afpainsAuaaslainznaanailafunisaansssiusoaiuule [1a] Wi (danni 1)

MW A B Cc D

80 —

—5356

AWM 1 ANIMARBLANAIINNZTDS MAD-sea bass CYP1A fusaeialilsiiu CYP1A afmainsuian
nemaaaTlEsUanTLLle [19] T thunadliad 40 lulasn3u/dedas Aaemaiia Western blot iiefiaufy
ﬁwﬁﬂimmem‘iﬂiﬁummgm (MW) (A) §iaufqe MAb-sea bass CYP1A (1.4-3D) 1:200 (B) §iau&qe MAD-
sea bass CYP1A (2.3-4G-6E) 1:100 (C) fiasnfiae MAb-Sea bass CYP1A (155-4D) 1:100 (D) flanfiae PAb
rabbit anti-Rainbow trout CYP1A 1:100

wuinTululraueaueufiueanuanly Saanudnizsellsiufiauns 56 uazdsmnzsellsiufiawn
74 kDa #ne Faiflugneaunsuesllsiiu CYPIA ﬁﬁﬂﬂﬁﬁ?mﬁumaimu@@LL'auﬁwaﬁf%wwarﬂ'@ CYP1A 2849181
EINSTLRirat (mwﬁl 1D) 55'\‘1mwﬁiﬁﬁt’ﬁﬁmmmummmm CYP1A ludninaassusazanaiauinuansnaiulyl
%m'qu‘lm&i%@gﬂuﬁm 46-60 kDa 1% N13AN1289 Wolkers wazanse (1998) Ineinnsld MAb anti Rat CYP1A
WU CYP1A Tu Ringed Seals La e Harp Seals Haun 56 kDa d2U Al-Arabi LAY Goksgyr (2002) Anmnng
AAUAWEIT89 CYPIA Tutlaanseau 2 afin laun ﬂmammi‘fﬁ (Rita rita) wazdainzia Mudfish (Apocryptes
bato) Taansliidanansniialdiuans R-Naphthoflavone (BNF) luaunm 50 fadnsusatinminidan 1 Alanfu
WLFNENHNT TN NEEe CYPIA TR CYPIA lulavisaesdiaunalilsiiusinaiufe 58 kDa 11 Mudfish uaz
49.5 kDa 1 Catfish (iia ¥ uoufuaf MAb anti Fish CYP1A FA-1  atielsinnunisiluiulaaueaneufuesi
Snnzsie woulisiu CYPIA 2 Wouiannm 56 uas 74 kDa lutlannymsana vhdliiifiudn TWsi CYP1A tinasd
aesgLiuy (Isoform) Fagnun0sUTLINAlAA LR ALAUFLIE AR INZAE CYP1A TadlanaulusiinvilEduAeaiu

TadanARaINY Goksoyr hazAny (1992) N4 MAD anti- Cod CYP1AT nadeauluuuain (Harp Seals waz

Hooded Seals) wudnnuaullsfiu 2 Isoform NATUEBILALN 54 LAy 52 kDa
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nansAnanwuzantifrasinlulaauaauaufvasaallsiu CYP1A aandaingwean

Tululnaueauaufveffinanli 41usu 3 Taau TXun MAb-sea bass CYP1A 1.4-3D, 2.3-4G-6E Wy
155-4D flAruaninnzaialisfiu CYPIA dedamzia daninnies uazdaninan uazildnunizauiiau - fae
wAllAsig Fauandlumaed 1

1797 1 anenuzantRes il iulnaueauauRuefAawIzsa CYP1A sastdannynanantisuansiuslsia]lwsu

ANNANNTE | Dot blot ANANNNEAaLEaEialan
y MAb-sea lale | Tae western | sensitivity Tnanatiaduyudalnnians
7
bass CYP1A | ‘nil blot (ug /) wiaduns | 1inan _
ATINGT19 v ia
(kDa ) 1:100 neLa UIFNA
1 1.4-3D IgG1 56,74 + (20 ug) - - - -
2 2.3-4G-6E IgG1 56,74 + (20 ug) - - - -
3 155-4D IgM 56,74 + (20 ug) + + + +
A A a aca & A
LR wisaeuNng (+) Ae naUfTsenauanluliatie

4 4 M a mem &4
wIasnang () Ao linnliseuauanluteite
AN NALAUINANHUTANITRIRILURUAATS 3 Inauiwdeurune nsninTulraueausufiuefi
ANANNZAaTIRY CYP1A anntanneneanitunnm 56 WAz 74 kDa #aenaila western blot kazimaulase
nsauTalsiiu CYP1A faennaila dot blot lAszsy 20 pg/ul Taaldueufiuefiaaans 1: 100 Aanwi 2
d‘ o dgj dll o e + 0” a d‘d v %
Warwaigelainsneaa Uanuaaduninzia daninqaniinia uazdaila nasnsziussansiuule

aaa

18] VLW?‘H NEiauAae MAb-sea bass CYP1A 1.4-3D WAy 2.3-4G-6E VLJJILLZQﬁNN@ﬂ@dﬂ{]ﬂﬁ‘ﬂ?“ﬂ’ﬂ%muﬁu@ﬁﬁi@

v £ '
Y

Taafiu CYP1A wuiielaau 155-4D flusnsnareslfiientesueufiveise CYP1A fadtnmaluiledefifon
YNFRBLNNNIINAFDY feanaiiauiiesanninau 155-4D favudmnziulsiu CYP1A anansaduruldsfusicly
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