Production of Antiserum for Diagnosis of Cucumber mosaic virus

in Chili Plants
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Abstract

Production of antiserum specific to anti-Cucumber mosaic virus (CMV) antiserum was
raised using CMV30RS isolated from chili. The virus was inoculated into Nicotiana glutinosa and
purified by sucrose gradient centrifugation. Total of 8 mg of purified CMV per 500 g fresh weight
leaves was obtained and purity of virus preparation was analyzed by SDS-PAGE. The CMV
antigen was prepared by mixing 1 mg of purified virus with Freund’s complete adjuvant at a ratio
of 1:1 {v/v). Emulsion was subcutaneously injected into a New Zealand White rabbit for the first
time, followed by 3 additional immunizations with 1 mg of purified virus mixed with Freund’s
incomplete adjuvant at weekly intervals. Bleeding was done every week during week 5-12. Titers
of the antisera were determined by indirect ELISA which ranged from 8,000-1,024,000. The
produced antiserum was highly specific to CMV of both subgroup I, II and 15 samples of CMV

isolated from chili no cross- reaction with other virus species tested was observed.
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S/N ratio = signal-to-noise ratio
TEV = Tobacco etch virus
T™MV = Tobacco mosaic virus

TSWV = Tomato spotted wilt virus
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Production of antiserum for diagnosis of Cucumber mosaic virus in chili plants
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ANuRATIZIINTwmaaTnsd a3, $¥i sadszys madnTsndy auzinyas duwanay
WHINNFUNBATNAAT) Tavuagaotalud Inefiaaialadaly carbonate coating buffer
(CB, pH 9.6) sasanludniulsadetives 1: 5 mmfumﬁ'aquu ELISA d2ethAuiy

=y =

USiasvquaz 50 Julasdas dufigangd 37 esrusaden Junm 1 52704 30 wdi §1e
Hgu ELISA 40 PBST [phosphate buffer saline (PBS), pH 7.2 +Tween 20] ¥guas 200
Tulnsans 3 ﬂ%‘s:m az 5 Wit viatidsi e suradlaus Tam (supernatant) 913 ant-CMV
monoclonal antibody (anti-CMV MAD) ﬁlﬁﬂﬁ]‘lﬂu blocking solution (PBS+2% skim milk)
Sasduvanindvaradlanilam de blocking solution 1W1AiU 1: 8 adlungu ELISA
Wsmasnquay 50 luTnsdns 1h ELISA plate Tihinfigangdi 37 ssruradon a1
$1119 30 1# Miud1anqy ELISA #20 PBST a1udin1sdna ey imuansazats goat
anti-mouse IgG conjugated with alkaline phosphatase (Sigma-Aldrich, Saint Louis, MO, USA)

1399719 1:10,000 Tu blocking solution Unfiguvail 37 ssrmumaides 1fluaa 1 ¥2Tus 30 wid



ﬁ'wawqu ELISA aitmsdnsdundnduduamin p-nitrophenyl phosphate (PNPP, Sigma-
Aldrich, Saint Louis, MO, USA) USuasnquas 100 lulasaas iuiigmuni 37 asrnisaifue
funm 1 #7710 ngad §75e1890n1365u 3N NaOH YSwinsnquas 100 luTasdas 11l
MmsganduLasfinLeIndu 405 U1 TuAS (A405) A201A3TD9 ELISA reader fMUARINS
aanduuaafiluuandemfnnnhimifie w180 ani-cMv Mab HuFasertulud Tng
150@ 2 1 9191594 negative control 1A% positive control A8 F061080 CMV Aueneda
15 (l&Tuamueynszinndsassnansaisd as. Araasia Seuaniia nninlmads

a = a =) o o o
AMZIAYATAWNAITY UM INAUAHATENS INOUVARUNAU J9r TaunsLgy)
1.3 MSNATBUANNMINSO UM DA TSR BYD CMV

@
nagauauaTalumsnelsalunsn (Capsicum annuum) ¥83t¥o CMV
' ¥ . ¥ ¥
ToTanan 30rS @ ldFudnasnsumamiuilFinanie by Tavmsdgnize cMv asuuly
@
W3no1gy 30-45 U AwiTnemuitnsves udliad uaz Svil 2547) Tavualudr Insdade
ar 1 s ] o o o ey
CMV 11 0.01 M phosphate butfer (pH 7.0) 8as a3 1oy 1 nSuaotiies 5 daddas lu
t r G = o R 3 cg 3 :’ 3 =t a & k4
Tnssuandiu wanma® lad (celite) adluihdu sinunniaudrasuulunsnne Ry szuiu 10
- ¥ = ¥ 4 & d ¥ = o A o b =
win - dnluwindledindu  fudunSaiidgniFelulsuSoudiniuguanunnll 25

DIFLY AT
1.4 manufSanamazmsuenadane CMV

[ ¥ [
mlSunade MV leTean 30RS ArumsnageuNdinnnuamisaluy
3
asnoldida Tsaluwiauda Taemsilgnide TasadaeiinanwiBnmslude 1.3 dredu asly
o g = Qd =
g1 Nicotiana glutinosa 819 45-60 Tu Mmiuusnie ialdusgniamiin1sves Lot uag
o 4 T R o § o 3/
anz (1972) Teonulusiguiuaasointsluaie (mosaic) wieldsumsilgmiyebhfauuds
o v w3 2 q v w ke o .
Usznm 30 Tu undedrethazern Aelduds snduualusigy 500 ndu lu 0.5 M sodium
. 4 g - . L
citrate buffer, pH 6.5 MUK ULALIAY 5 mM ethylene diamine tetraacetic acid (EDTA) L 0.5%
. . Y] 1 o 1 ar d o oo y A y 4 1
thioglycollic acid 8a51du gy 1 nsuastivives 1 Jadans Tulwaieailuhumiu nseq
:f 0’: r 9/ 3 o :’ 3 An v VA ~ a F ar =
haudie Auminwdanh dduild lnudenigungll 4 esrusaed wiounuau

¥ @ ¥ ¥
chloroform a4 1uihaulusasiaulsuasi1Au 1 Uadans«o chloroform 1 Haaans NILUIU



3-5 it ieasusmuaii gwgumﬂ:gum%mﬁmmmﬁa 8,000 50UADUINA (KUBOTA 7930,
rotor GSA) frigaimgil 4 evraidue (Junat 10 wd Fudaniladin 10% polyethylene
glycol (PEG) (M.W. 6,000) 111 llnaudigaivgii 4 ssruaaiGoe lunat 30 widl mm‘fuﬂyu
winadaen1ui3a 8,000 seudenf Agamai 4 evvnaradoa et 10 wif Huszneu
"la%"ﬂﬁ"lﬁ’agmﬂu suspending buffer (5 mM sodium borate buffer “ﬁﬂﬁll 0.5 mM EDTA, pH
9.0) 115195 120-150 addAns 1y 2% Triton X-100 udni1 ldnaufigungd 4 sssaFee
Wunar 30 WA fowi “lﬂmgum%mﬁ'wmwﬁ‘a 40,000 59UA811A (Optima TM L-90K
Ultracentrifuge, rotor 50.2 Ti) ﬁqmﬁgﬁ 4 psruraioe Huna 90 wil luszneuian 14
azolu suspending buffer gaensazatelafalinimg 0.5 Naddas laviaon sucrose gradient
Ay 5-25% fmIon 13w 1 lunyuimdsedasaads 40,000 soudouITR (rotor
SW 41) figamgdi 10 asrnsaiFoa 1fua 90 wid wdunariuinuves 15 (viral zone) ga
asazarsnaueuiuud i) dislyse 11 suspending buffer Aigaingil 4 ssrraiFo Sy
Taenldoutivvos 2 nfs Sannududuveshiadiade lddundesaalas I infme i
miganduume 260 wiluwas sramianududuveshinfiasaldmwgas ¢ -

0.1%

A260/E260""" fmuaa1 E260 " 40u%0 CMV 1311111 5.0 (Franki et al., 1966)

d Y a @ o &
2. M5ATIATTAAIBVSI NS NI IanallshuvetueymAveue CMV

muaﬁmiwﬁmmﬁqw%«ﬂmwﬁa cMv fusaadaldlaold 12% sodium dodecyl
sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) dRTEM 6% stacking gel 1D 12%
running gel AIEN1TU99 Laemmli (1970) Taotisaesnasazarelafaiiataldnnds 1.4
HEuN1 2X loading buffer (0.1% bromophenol blue, 4% SDS, 5% 2-mercaptoethanol, 10%
glycerol 8¢ 0.5 M Tris-HCI, pH 6.8) 8a51a7uU 1:1 s Toduluhideadiunm 510
it doasunaEhumdaei i ol nueafetumsazashiaas Hauag 15
ulnsans Wnszualddr 50 Trad 30 i dwfveadu stacking gel Lag 100 T2ad 100
WIN M5 running gel doudadi staining solution (0.2% Coomassie Brilliant Blue R-250 ﬁ
ava18 U 50% methanol 118 7% acetic acid) WU 10 U uddraanae destaining solution
(25% methanol LAY 7% acetic acid) 2-3 At mievuninziiuuoy T sAuTaey afSouien
aumﬂﬂumun‘uTﬂiﬁuﬁaﬁuaqmméﬁa%%’ﬁ cMy AinofuuouTis@unasgiu LabAid;

¥ 3
protein molecular weight marker #SM0431) AudmthminldsAudedueymaveaselsa



CMV aauilasnin Wilson er al. (1985) (Taonisiaszogvievownu TdsAuwnsgidudazuay
@ . o 1 A A Yo = = ar 3’ as =
1I¥7 running gel $1U0U 3 1WA aundsf larh yndsunsifieunuvuiatimiin lusau

9 Fy
wpsguriiminTsAuveruoymaise cmv Taeanidudansiv)

= asler 1 X
3. MIHaANUAYINADY D CMYV

o ed @ A g - = ] ] a = Y ¥ dqy
MIATUIBTNITUDY THU (2549) Tﬂﬂlﬂmﬁﬂﬂﬂﬂﬁjﬂﬂﬂizﬁ'lﬂﬂﬂuﬂ‘ﬂ%ﬂﬂﬂigﬂuﬂ’wl‘h'ﬂ

& ‘i‘_l £ yﬁ . a ar ady &S a Y 3
CMV 101U normal serum &9 1413]u negative control FMTULOUATTUNHGR 1A 1Nt UL
¥ 4
i¥o cMV 1o Tanan 30RS USgNT 11 Complete Freund’s Adjuvant (CFA) 1:1 Aan3zgunssay
o & . o @ = o o a  ow
#WWT White New Zealand 01g 2 o 311y 1 62 TaslddSmala$a 1 dadnfy fadhld
b ¥ » ] 14 [
Amilanavua 4 59 urazafiried 1 flav Tasinmsdalunsan 2-4 sgma Incomplete
. =3 2 o T o o i a e
Freund’s Adjuvant (IFA) Ruifeanynszawludiledii 5,6, 7, 8,9, 10, 11 nazdilaivii 12

o

4. MINTIWIAT MBS VBB UAT U

i lamesvoueudasuiifudlundasadidade My ToTman 30rS dav
MANA indirect ELISA Apnasa1nI5n13u94 Clark uag Adam (1977) lasipfoungu ELISA
S cmv ToTaan 30RS anwdudy s TuTnsndusiodadaas 1u carbonate coating buffer
(CB) pH 9.6 Usmasnguag 50 TuTasdas vufigumgd 37 essuvadea ifuin 130 42 1us
f’ﬁqu ELISA @78 PBST [phosphate butfer saline (PBS), pH 7.2 +Tween-20] Hguas 200
lulnsang 3 ﬂigac] a2 5 W NnTuRLeLAT Y RTen ey blocking solution (PBS+2% skim
milk) LA 2-fold dilution 131910 1:100 944 1:819,200 USumsnguaz 50 lulasdas 1h
ELISA plate l1tinfiganigdl 37 ssrmsadue iiunan 1 42Tue uda Sedrenqu ELISA 20
PBST a1u35nslude 1.2 @uasazaiy goat anti-rabbit lgG conjugated with alkaline
phosphatase (Sigma-Aldrich, Saint Louis, MO, USA) 1999719 1:10,000 Tu blecking solution ﬂll“?l
pungil 37 esrimaied Wum 1 531w #1911qu ELISA uAUAUFUMASA p-nitrophenyl
phosphate (Sigma-Aldrich, Saint Louis, MO, USA) 1Suiasvquaz 100 lulasdas Ui
gamail 37 ssruradod dune 30 uii vgalfiTerdemsidn 3N NaoH USunsnquaz
50 lulnsdins ﬂ1"lﬂ5’ﬂﬁ1ﬂ1i@ﬂﬂﬁ'uumﬁﬂammmﬁ"u 405 i Tuwns (A 405) drondes

ELISA reader fvuasinisganauudsiiiluiiafennuinniiaiiien1dv1n normal serum
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a oo o =) ] ' v . 4 T a
flgaseduluwian lidiuTsa 2 wh #8181 negative control Manaaauiem e lames
adw ' o 1 ' A 0 & s o ady o dar 4
voaouAT uuaaza luudazmanuieniniiviue 2 41 hweudAdsuasanlin lames
= 9 3 ] A o g g Qs J e =y ~
gafigan1dlunsnaneaiude I ilosnnuenddiuluaisdnaniiliuaueuinedly

aa ~ o S A Y o @ w o = = ' g
qmm1mfnqmmmmucﬂuaw"lﬂummummﬁumiimﬂuawiwﬂumﬂaaﬂiﬂmumuu
dy R P T = oar 1 g a p = r:-‘ g
DUNTAVDILYD CMV (affinity) ANA LLU?WLL@Hﬂ‘ﬂiMLL@]ﬁ%ﬂiQﬂqﬂﬂ1ﬂﬂ1ﬁﬂﬁﬁ1uﬂiﬁu%$
o 9f yé’ o ' Ao o C= oo Aty
mmsﬂumﬂﬂﬂmwnmmu uﬁﬁlmmmaawNmmmmmaammuﬂmm'ia‘num”lﬁ

ot 9 1
Lﬂﬂiﬂﬂﬁﬂm%ﬂﬂu

v [J
@

5. ﬁﬂﬂ]ﬁﬂ1'JZﬁl‘I"ISJWﬁNﬂIPN‘lI‘I—!FIBHﬂ'Iﬁﬂﬁ’J‘ﬂ!1?8 CMY dumnan indirect ELISA

]

= = LY o o4 o ar 9 ot ' oy
5.1 msanwvsinvestriestimnzandmivlynaasudeddlunin

nageuA NNz auveuTiived ¢ wila AlFuadedalunin’ldud cB, cB
‘f’;IHfTZJ 1% polyvinylpyrrolidone (PVP; Sigma-Aldrich, Gillingham, UK), CB ﬁwﬁn 0.2%
diethyldithiocarbamic acid sodium salt (DIECA; Sigma, St. Louis, USA), PBS, PBS ﬁwﬁu 1%
PVP uaz PBS fiHay 0.2% DIECA amwisnislude 4 Tasldsandnmlunindulsade
fiived 1: 5 inlfiTerfuneud@iudeon1a 1:1,000 Tu blocking solution 4aZ goat anti-rabbit
IgG conjugated with alkaline phosphatase 1999719 1:10,000 Tu blocking solution IHUHUNT

¥
NARDILDL completely randomized design (CRD) Taufiuuuununsnaaaadadl

vinudi 1 ualuwinshiisaly cB

winuued 2 ualuwsnidiuTsalu OB fiwaw 1% Pvp

s 3 valuwsniiuTsnlu CB findy 0.2% DIECA
yanuudd 4 aluwSndiulsalu pes

vinauda s ualuwdndiuTsalu pBS finaw 1% PvP

yanmuda 6 valuwsniduTsaly PBS fiwaw 0.2% DIECA
vanwuda 7 ualuwinindlu cB (AR

a8 ualumSnundlu CB finaw 1% PVP (gaadugL)
winmush o valuninunAlu CB finau 0.2% DIECA (3AnIUR3)

ninmudn 10 ualuwinundlu PBS (ganIuAY)
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ninuuAf 11 ualuniniln@lu PBS finmu 1% PVP (gandua)

ninmuAf 12 ualunSnindlu PBS finmu 0.2% DIECA (af3uaw)

v
o o R ] o =3 1 . .
lun15naa0e9i1 4 F1 (replication) ABNS NIMUA NISHUREVAT signal-to-noise
p g
. . R ] o o ] . '
ratio (S/N ratio) (Halli et al., 2003) YDIUAALNITNNUA 1ABF 1UINIINAT S/N ratio = A1 A 405
W TUIUAT VDY positive control/A1 A 405 11 1UINAT YD negative control A1 positive control
- T - =) - Y] d = o .
Aorundo A 405 wTuwas vadlunindlulsafivalutiwiesudasninuud tas negative
= [} ~ = a:; ar d o =] a a o
control AAURAY A 405 W1 Tuwas veslunSndednualuifiiessidadordudulunsmilu
o ] H H [l o = g T ]
Tsa A undon ldnnuaazninuud udmsieimanuulslsiu naaauamianuLanaig
ﬂli)dﬁ‘llﬂﬁﬂ"ﬂNﬁﬁﬁﬁi$ﬁﬂﬁﬂﬁ1ﬁﬂg 0.051903% Duncan’s New Multiple-Range Test (DMRT)
i o ar =y as o o o o 1 S
wai Iz idausodadenaiavesdimos nmnzan lunsiwuadleseslundadlu

& ' et
Tsndaldn A 405 w1 Tuwas Adfea
= = v Y d'. s s
5.2 MIANYIYHALRzAMANTUNMINZ auYaY blocking solution

wSsuhisuanumusoves blocking solution 18119 bovine serum albumin
{BSA,; Sigma, St. Louis, USA)} ua% skim milk (SK; Difco Laboratories, Detroit, USA) Tums
flosfumsiiatl§iTor 1§ 1um12191294 (non-specific reaction) Au3sMslude 4 luminaaes
14 BsA waz SK 1 3 szduanududu Ao 1% BSA, 3% BSA, 5% BSA, 1% SK, 3% SK (iaz

5% sK aawy Tagualuwsnidlulsaluidesinadonldande 5.1 sas1daiu 1: 5 9

(9

YRToIdLeUATSUNT0919 1:1,000 11 blocking solution LAY goat anti-rabbit IgG conjugated
with alkaline phosphatase 99919 1:10,000 u blocking solution THUNUNITNAADILUL

completely randomized design (CRD) TaedlULHUN I NP BDIR T

o

= o = ° ooy a V- =
winuah 1 luwSnfluTsavinserfueudssuidents 1:1,000 Tu 1% BSA

o

= o = = o = ey o Y-
ninauad 2 TumdnidluTsain §Aserduueuddsuideaa 1:1,000 Tu 3% BSA

I |

= o i = o = ey o ~
ninuai 3 luwiniflu sl jAsorduueuddsudesis 1:1,000 Tu 5% BSA

=4 o =Y o ey Y] Y-V |
nInwuan 4 lunsniduTsavhl§Asondunenadsudena 1:1,000 Tu 1% sK

Ql

nimuudn 5 luwsndulsadl§oduneua®iudons 1:1,000 Tu 3% Sk

@

ninuudh 6 luwSniduTsaiil§Asofuneuadsudons 1:1,000 Tu 5% SK
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s o

inwuan 7 lunSmlnavil §sorduneud®sudanig 1:1,000 11 1% BSA (@AIUAY)
= oo = ] &5 o3 Y asas M
ninudn 8 luwsmlnavinl§Asndunend®snases 1:1,000 u 3% BSA (RAILAN)

S o

nimuudn o TuwSmladvil §Aseduueuadiuioens 1:1,000 1u 5% BSA (pnIunw)

el o

ninwuan 10 luwinUaainljisoriuneud®iuions 1:1,000 1u 1% SK (ganIUAN)

ninmuan 11 luwinla@ial§soAuneud®sudoas 1:1,000 Tu 3% SK (¥ARILAN)

nemwudh 12 TuwSmladvinl §Asufuneuadiusenis 1:1,000 Tu 5% SK (gafIuR)

[] 3 = LA b =1 ' . . . . as

W1 4 rrenInmua WSsumeum signal-to-noise ratio (S/N ratio) #1507
lufo 5.1 fmua positive control AoAuRAY A 405 W Tumwas vasluninidlulsannl§asen
w ade M . . ' =4 o . A <
AuuoudTTuNTeslu blocking solution HRIASNITNIUUA LD negative control FIOAUNRY
A 405 wTuwes veelunsnilnafild blocking anudutunasrila@adudy lunsndulsa
e 1 P 9} 1 = o =S d T ] [
mmmam"lﬂmmmawmmuuﬂm:}ms1“14ﬂ1ﬂ’amuﬂiﬂ§’m NATDUATAIUUANA VD
mmaﬂmaﬁq ﬁizﬁuuﬂmﬂm 0.051a83% Duncan’s New Multiple-Range Test (DMRT) wzm
I§azvi I aunsadadenyiiaves blocking solution figsnliuantloafumsifial§Azen

1o doﬂ‘
ullJ‘i]'llW'l%Lﬁ]']Zﬂ\?ﬂVlfIﬂ

= T o t:i & as
5.3 MSANHIAINIFDOINNHINZANUDINDHAB U

¥
@ ST

¢ = 9 =t = @ A
ionuouAgsunsnlin lmesganganlsiumsnlseutheudainisive
nwaweuATURmInzaudwmsmhunldareaoutl§ase 3 sedu Ao 1:250, 1:500 uaz
enet P w o o '
1:1,000 Mu35n13 lude 4 Tasualunsadulsaluidinesinmtonldvinde 5.1 dasidau
o = aa [ ata A . . 4 o - L 9
1: 5 MAsifuuouAFsufifenralu blocking solution Ferafionldnnde 5.2 uaz goat
anti-rabbit IgG conjugated with alkaline phosphatase @8914 1:10,000 1u blocking solution 719

3
UAHANSNARDILLIL completely randomized design (CRD) TasTLUULANNIINAABIAT

= ot LT = o oan ) EV- V- |
vianwuan 1 14 uwSndu Tsadnl§asedunoud@sudon 1:250

= S = & oo ar =
nInmuan 2 lumsndlulsahd§Rsodoueuadsudesa 1:500

el o

= o = & oaa or
nInwuen 3 15 lunSaduTsavul§aToduuenadsudesis 1:1,000

=

= & [ =S & o o ey [
ninwuan 4 WlunSadnailfisorduueua®sugeis 1:250 (gaalua)

= o =Y o g Y ar oA o
winwudn 5 15 lunSnunanl Aserduueusdiumess 1:500 (gaaI0Rw)
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= e ar

=% o o o S o s
nInwuad 6 1¥lunwsndnAvl §Asndunenadsinie 1:1,000 (RAILN)

¥
a o = o ! . . . . =
M1 4 ahiaenINwue /Seufsun signal-to-noise ratio (S/N ratio) A1WIBNI
Tudio 5.1 A1 positive control AvAURAY A 405 w1 Tuwas vodluwTaldiuTsainlgfsedy
oo ' =4 o . = = = =
pouAdsuluLAaz NI NILUA 1aY negative control ABAUNAY A 405 W1 1HiuAT Vo TunInlnd

a 2 ey o ade & A = - ~ o ! Ry 1
’lﬂgﬂ‘iﬂ’lﬂ’ﬂuﬂu&;’l iiﬁ’lﬂ’]ﬂ’ﬂm%ﬂQTGLﬂﬂiﬂuﬂUGlUWiﬂlﬂuiiﬂ mmmaﬂﬂﬂmmmaz

3
& & A o

¢ 1 1 T J i
“VI%“V'ILNNWNTJL'F‘IT] sranulsliau ﬂﬂﬂﬂﬂﬂ1ﬂ'TIﬂJLlﬂﬂﬂ'N“llﬂflﬂ']ﬁlaﬂ“ﬂ'mﬁﬂ@l“ﬂﬁgﬂﬂ
WAy 0.051a87% Duncan’s New Multiple-Range Test (DMRT) wah laazihldaunse
e

And ’Elﬂﬂ1ﬂ'ﬂiJLi]'E]il'N“UBQLLG‘Hﬁ%iﬂﬂlﬂﬂ1wﬁu‘ﬁﬂ$ﬂ1n11%1uﬂ’l‘iﬁi')ﬁ]ﬁi’)“ﬂ CMV ﬁ’]ﬂ%%

indirect ELISA Gl'ﬂvl‘ﬂ
6. MINATDUAITHAUWIZLAIZDS
6.1 NATOUANHUIUWIZIDIZVIVD OUAT T ﬂasﬁa1asaﬂam1ﬂ1n1ﬂwsﬂ

MAAOLAMI IR 1e e UATUTNEA Id e TS dn T ms s
szanayiatews nludszmalnesunss1e9mues Green (1993) 18Un Alfalfa mosaic virus
(AMY), Chili veinal mottle virus (CVMV), Pepper mild mottle virus (PMMoV), Potato virus Y
(PVY), Tobacco etch virus (TEV), Tobacco mosaic virus (TMV) Wag Tomato spotted wilt virus
(TSWV) #2833 indirect ELISA ou3imialude 4 Taoldrivlos blocking solution uaz
Sas1dveoudaiy fnzaumunansnanoaildlude s dmdude CVMV, PVY,
T™MV uoz TSWV  fiunnadeu1dsuaiueyas st a1ads lsafiy auzinuas
Sumanan uninedenyasmand luvasfiie AMV, PMMoV iag TEV Fadoulfon
Tosauredueynafi lufinnuaiselumsne Tsaud191nusen Agdia Inc. (Elkhart,
Indiana, USA) fvualiiiduainluninfiaade oMy JoTman 30rS Mgnsernuuoua

oo d'. oy g :‘ 3 =y = g o aa Y 7}
msumwm”lmﬂu positive control meu']ﬂu"l]'lﬂl‘ﬂ‘Wiﬂ‘ﬂﬂﬂTl’]‘].l{]ﬂ‘iﬂ"lﬂﬂllﬂl!ﬂ“]f‘iﬂl‘ﬂu

negative control
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6.2 NATBUANHIUNIZINZVIVBIBUAT SURBITE CMV

smasnaiiimagen1aus saediensnAnaasdnyuzeIns lua1s Hiveudu
@ A 1 a e o = 1 o ¥ = &£ o =
aduivioou luduSendn dagiliwazdidunnszuniu Fanvnnmlasdgansnlu
o ) I =1 ar ar o a [ 4
T dagtugi 51l unsas 5ITNI 1Y Angauarininaval Faee1a1¥e CMV subgroup 1 LAz
subgroup I (Agdia Tnc., Elkhart, USA) Na@oud63% indirect ELISA aw35n1slude 6.1
= ~ = ¥ o = = Ag} s e o ] ay
alSsufsunan ey 1y lulnavoaueuausdnolo 135a CMV ARAMUTUWIZA0IYE CMV
é af ~ g
subgroup 1 ude subgrowp I #41ATUN1910 n1adm Tsady AMsinEATHWILETY
- [ o .. a a . o 1 =
UNTINYIABNHATAITAD a1y positive control @111 negative control Aodaedralunwin

4 [}
UndAvinlAssuuouadiudeo CMV Inga 1A
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HaNaz 315NN INADDA
1. MSMIANAD CMV Malviiluuenfiny

v &
1.1 UHadnuuaNys CMV

]
A Ao '

" 3
iisannlunisnanssdivaueudssuns umzaaio MV M liaunse

b 9 » ¥ F

faudoniye cMv nwinluiiufitgaluninldldlasass duiulunismeaesdalddediuie
4 s 1 = 1 & as [ 1

cmv ToTaan 30rS Fuen ldnndiedansaiidy 1dandamSadyusil uazdumsuenld

v & . . . @ Y a 9 = =
W eWu§ieedn (single  isolation) vuludamuuds Wl dureuanulunisnda

Y- 1 dy Y] 1 §lar s = A
wouadTunou Taode cMv lolmandsnannldasuanuemszvinannmain lsany A
) =Y ar & 4 1 o ::
nHashuwaLey yiinndunyasmnaas laode cMv Minnldlumsnaaesvmziugn
3 A P [ o { 1 o [ ar
WunazuSinaegludud Ing Dawra stramonium) (Ml 1) 81 lsfaumonds sy
tﬂy Y 3 o d? 9t o = 3
o oMV lolaan 30RS uda lunmisnaasdldiinsasasinie cMv ludusdi Inednass
¥ W '

TaeldluTulnausaupuAveafs unIzABIBo CMV  @189% indirect ELISA Hah 1AWLN

5 T v
Fworuse hanldsvinlduaunduTuTu Inavoauoudved (nwh 2n) Teaseunauny
as ' dy ~ ar = b 9 . = ot ' )
frathade cMv AusnadeuSgniaaldiilu positive control (NNT 29) wazAIBE1IANE TN

~ é .
Unagaldidy negative control
1.2 ﬂ'l‘iﬂﬂETE!'Uﬂ'J]Nﬂ"lu'l‘iﬂel‘l-!ﬂ'lilﬁﬂiiﬂ‘lli)d!‘]?ﬂ CMV

k1
nagsuanuaselunsne lsalunin (Capsicum annuum) vou¥o CMV
H ar é Q. =Y 4 ) -] g 4 @

ol 30RS 1 ldTumnFanulTuauFeoglududr Insdnasslasmsdgniie limasuul
) o o 3/ ar 9 et =4 S o [ ~ @ ' d?
WInRUTLeF1991g 30 Ju MwFna mudTnisves udlSan uay ol (2547) wan lanuiuve
emv loTsan 30RS Gansnnuatnisono lialddudunsn'ld Taensnezisunaasonsla
=] as as Yo dy o Y - ar 9 =
wiuneluszezna 20 Su ndnnldfude e Fadnvazemsnlinguanindunin

v
185 umsa I saldud sz 30 Ju Tduneimsluaedilionduadudiledrsou lunsnil

] - = o o -~ o P
gﬂswwﬂ'lﬂmﬂﬂﬂm AuSsudnuazddunsnuaszuniy (i 3)



H ¥
o ' ¥
MW 1 AU InlgniFe Cucumber mosaic virus 1o Tesian 30RS uaaao1msluaravsudy

o s A 1
gdaudglnou
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.y P |
< MethduaTmdane
onvv laTaan 30RS

< Mamaduanualad

{negative control)

<= Buffer

@

1 ) 3
< 10 CMV ugnanaigns

(positive control)

< ednduannalnd

(negative control)

<= Buffer

[ 3
MAAN 2 HANTATIVADUIFD Cucumber mosaic virus 10 191an 30RS 1nAUE1Twe #2835

qo'

N @
indirect ELISA Tagl%1uTuTnaveausuduadandumnzaais CMV (n) nlssuiau
3
5 o _y é
AT Cucumber mosaic virus wonanausgniaalfilu positive control (V) 1Az

v ' o ad
feg1adud Inalnada 14151y negative control



] 4
MNA 3 WSANUTU19519qRIF Cucumber mosaic virus 1o Taan 30RS uansor1msluang
s A 9 v oA A 1 a A 1 = a oA =l < o ¥ =
Asudvadudioau lunsniiglsiedalinnilng dusoudnuazdrdunsn

= o Vo Ay [ o
LUATSUNTU “PTﬁﬁﬁl’]ﬂblﬂﬁﬂl%'ﬂ\lﬂﬁﬂ'ﬂ']ﬂﬁluﬁzﬁlgnfﬂ 309U

18
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1.3 msmiulSunauasmsuenadays CMV

1 ¥ N
winalSuaude cMv loTanan 30RS AHIUNINATRUNGIRIANINEINITD T
Y
msneldiaTsnlunSnudrlude 1.2 Taemsdgnidalhfadeiinansluniqu  Nicoriana
) ooy Aq o @ A 3 g Y] Y = = .
glutinosa MUIBMIV09 Ml Tl way Sl 2547) inunenida Iialdusqniawitmsves
1 Y
Lot uazAMz (1972) wad lanuinendannilgmye cMv aslungqulussezal 57 Ju
4 yd d = & aw ¥ o
oguIziunaaiomy Idmunusoalusesdssldnuas Ide sniuluseanguasiang
o 9

pInsa s andurdndoasou lueguiipliuhaliainileduazdriduoiguaansornis

3 [ Yo dw w I P
waszunTunaann ldsude hfayszum 14-30 Ju (MwA 4)

¥ 3 3/
Tunisuenie cMv ToTaman 30RS awnluengu N glutinosa Milgnidelia

Y
Wuran 30 3u Mu3Ensues Lot uaznme (1972) Mendsmuiunnutuduvoayel 5

0.1% 0.1%

1 -4
(©) nwSonloingas C = A260/E260 *™ Taoa1 E260™ " vouda CMV 11y 5.0 wuhiums
b4 1 ¥
nasesmasawsnanarie lialddszuin 8 Tadnfudeluaguihuuenge i

500 N5
2 d Y cf : s = TV d’:
2. m'sm‘mams1zwmmmqﬂmtazumuﬂiumqiﬂﬂmuwauuaumﬂmmwa CMV

= o« o = Af - a ¥ 9
AT Ims A NDTaniveute cMv leTwan 30rRS Awenada’ld laeld 12%
= d'. r - o !‘5'. ar 1 = qj
SDS-PAGE @1435A15984 Laemmli (1970) wah lawuiu¥e Ihiandda lddeoudausqns Tay
2y w o vy & ~ - e
wuuowmin TuanaldsAudedueyninyeases CMV ioauouReralivuiailssuim 27
= % B A -1 = Q = é Y 9 as
Alasaau (i 5) WenlSeueuduawavesau Tilsdunasgiu Saldnaaeandasny
Ao o ~ o 3 @ et
MITIBNUYBS WAl SauazAuy (2547) Muonadaie cMV loTman Werdudulumsnanes

¥ b ¥
udqIdihmiin TuanaTusAuvedueymaueade lsaaidatilszuiu 27 Alamadu



s SouiAnm 3
vmsTSouammGomag oI Aguny
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MW 4 01U Nicotiana glutinosa 1H@I01M5 1DAeaadsaduaduterseu lusguiizlse
= a o ¥ =1 o Y o dy
ra ldnnnduarddunquuansemsuaszuniundann 1dsuie

Cucumber mosaic virus "laicma‘ﬂ 30RS 30 7
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\-pQ
A
3@
o &
)
S &
2 & 2
& & o
A R X
& &4
& S8
3 & o
S ) >

116.0kDa —p
62.2kDa =P ...

A50kDa =P o e
35.0kD3 =P s
- ¢ hlsauraduayma

25.0kDa —
V2o CMV ¥i1a 27 kDa

18.4kDa =P quy
14.4KDa == wap

n:i =S s Y = :’ o = T 9/ g
AN 5 wamsamseranuusgninazshwinluanalilsAuvedueynnusade
Cucumber mosaic virus 10 19189 30RS RutnadauTgns @1u 12% sodium dodecyl

suifate-polyacrylamide gel electrophoresis wsumeunu TuUsauung 31U (¥ 1)

UASHYY Nicotiana glutinosa Un@A (¥891 2)
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e

3. MIWAAUBUATTUABIID CMV

= S w ot g = ¥ a < = = ¢
msndaueudasulive cMv loTman 30rS Auonldugnidiuueudioudanszdu
1 o a 1 o rY-5Y J .3 A g FY 1 3
ATEAE 31191 1 A7 1nmsasierm lamesveauddiuaaiie CMV i ldlumazass
¥ mea . =T a 1 o el
A2073% indirect ELISA wuiia lamosoglugag 8,000-1,024,000 Taodila1vini 5, 6, 7 Lae 8
= o -~ = 1 =4 Y o = 3 et
wziia Tamosqegefe 1,024,000 (1 6) ag1elsdamlumsnasen Idihueouddiuad il
1 o Vo &t u’j 1 4 = o)
almmesgeldundlamia s, 6, 7 vaz 8 w14 lumsnaassduasly ilosnnuouamiuly

u’: o ] = (e = =t = as = o aA0 YA [~ @ al
ﬂiﬁﬂﬂﬂﬂ'l'mljiilWEL!L!.'EJ‘L!ﬂ‘UElﬂulu‘-‘b’ﬁMiJ'Iﬂ“ﬂqmmxNEJ‘LWIUﬂﬁﬂ"lﬂhﬂ’ﬂllu’ll»‘iu‘iﬂcluﬂ"lii]'iJﬂ‘lJ

¥ »
o Induunlaen TusAuveueyninusudie CMV (affinity) Aiga
= o o ar E - v =, .
4. MmsAnmEIzImzaNdmiulYaseaeue CMV daenmalin indirect ELISA
= s Je c @/ =4 ar T L=
4.1 msnadeuriavesiwmeiNmanzandmivnsandenslunin

TumsnaasudonldivhrosAdoeuiun1dlunisuadiedranyluns
¥ a ¥ . & @ Sl
ATIVADUAINALA ELISA 1AUA carbonate coating buffer (CB) Fuilufidesniany
manzaudmiulnlUsAubafa ELISA plate 14@ (Crowther, 2001) tag phosphate buffer saline
é o 4 =1 -7 = r=1
@®Bs) FufuilweiadvulFlusunaassdudsuinowarFrluana (Scarpa uazANL
1 =3 @ 3 s oo .:g
2010) 9819 15Pa i luminaass ldreua136UH3n15:0A phenolic oxidation MAATUVMzIATY
= ] @ & o o a P
w3n 1Aun 1% PVP uay 0.2% DIECA asluiidmes CB uaz PBS mudwu syunidiesnld
Q T = 3 qyd 3 =Y 3/ [ L4 S
Tunsuadistnalunsnlunsnaassnssiinvue 6 s laun TWwes CB uazCB AHay

1% PVP, CB W@ 0.2% DIECA, PBS, PBS ATy 1% PVP uay PBS IWaw 0.2% DIECA

¥
o o =

inmaSeufeuanumniioveaidimesna 6 vila wundlregnalunsan

¥ ¥
al

uadiotilofits 6 wia FvonihdudwdifiFor Wevnhsuluniadiulsafmionn
o 6 ¥ila mssm%ﬁﬂuﬂﬁﬁ?mwuiﬂuw?nﬁm%ﬂ cMV Fsualuiivided B LasCB
fiway 1% PVP, CB fiway 0.2% DIECA, PBS, PBS fias 1% PVP uag PBS AWaw 0.2%
DIECA 11 A405 1e1lsanm 2.244, 2,240 1213, 1.638, 1.037 uay 2.116 A1udIwy tile
wleufisniulunsmlnadsadloiimedsiadeasulde Ad05 waslszuim 0438,

0.482, 0.322, 0.623, 0.569 1@ 0.684 MuMa1 (15199 1) iealSeufeunnuuanaieanis
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¥
S w T o



24

a0 lagl¥aA1 S/N ratio wuimsl¥iWwes CB uazCB Ainay 1% PvP 1da1liuand1adu

¥
¥ o

Y = = é g L] 73
@ 7) awnselgridalastaniienld dalulunsnaasstuse lidudenldivives cB

5 v
kY Ao

A'l Fe 9 P =
maamﬂmnﬂuwmwanms PVP 3ADI%DINLIRAL
= - v oy oA . .
4.2 MIANEIBTUALAL A NUVHIHNUK UL TUUDS blocking solution

msufSeuRsunnuansalunmstloadunsifia non-specific reaction 184
blocking solution 2 ¥ile 1817 bovine serum albumin {BSA) uay skim milk (SK) ﬁmmﬁ’fu%’u
1% BSA, 3% BSA, 5% BSA, 1% SK, 3% SK uag 5% SK A1 WUN blocking solution
¥iIafA 1% skim milk w1503l Un151A non-specific reaction 144N BSA Fadunalanin
A1 A405 ISR U FaTia e uaz ldannitrlnd (115197 2) dienlSeuifien
AN 1aaan 1nelemt SN ratio wu31 M54 blocking solution TS9N 1% SK,
3% SK uaz 5% SK liflanuuandremsaiamidannsolfrdalasianiald (mi 8)

a3 lsaaulumsnaanaden 1% sk dmsvldlumsneansseld esenldluaiiu

[

¥ ¥ Ao
UYUHNAN

ot

= 1 = = P
4.3 MIANIANM VBN ITHINZ TNVDWOUAY N
manfSonsuanumnsalumafinl §Azoveweudgsuadumzanie
MV AifimaiTend 3 szAu 1dun 1:250, 1:500 tag 1:1,000 Ty 1% skim milk (SK) wud11dan
:; Q o 4 =) ~ kY = né -]
A405 mdeilszunn 3,898, 3.652 way 3.555 awdAu denlSewmfsuiulunsnunadei
UfnTnuneuadsufisanuioiadeaiulda A405 maoiszuim 0.192,0.175 uag 0.110
awd1e (13199 3) iWerlSeufisuanuuanaaneada laslda SN ratio nuT1nnAINTS
rl [F=1 ' As t:i. Q/ 3 = | g/ = d' .
Renieluiianuuana1ameada (nmn 9) duiulumsnassstudonlduouadsuiiteslu
] b3 ¥ ]
1% SK 8@3189 1:1000 iie 15 lumsasinaouie cMV ludurause i iissnanisade

= k'Y = 9/ oo = A g Y ' d:’ 9 o
v1ueuAssy ldgega e lfuonadsudinaideslumsasnasudtediude laialusuau

(sample) AMnu
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4 a o q’.«‘ a = @ 1 a § o k4
ﬂ'l‘i'l\'iﬁ 1 ﬂ'J'!iJfT'Ii.I']iﬂ“U'EN“]J?‘ILﬂE)TVN 6 FUR 1uﬂ'l‘§mﬁEJiJW)‘E]tINi‘UW‘iﬂLﬁﬂH'm'mﬂﬁflﬂﬂ"lﬂ

3% indirect ELISA

N3N A1 A405 938 (4 91) f1 S/N ratio
TuwieAaehis  JuwSnnd e
CMV

uadeealuninlu CB 2.244 0.438 5.1
uaAl0e13 luNInly CB+1%PVP 2.240 0.482 4.6
uAA2908191uNTn 11 CB+0.2%DIECA 1.213 0.322 3.7
uaded19lunsnlu PBS 1.638 0.623 2.6
uaf9d19 1uNsn U PBS+1%PVP 1.037 0.569 1.7
VAA10619 1uN5n i PBS+0.2%DIECA 2.116 0.684 3.0

6 -

5

] cB

'
=)

S/N ratio (1908)
%]

vlivles

[ CB+1%PVP

0 CBHL.2%DIECA

[ PBs

[ PBS+1%PVP

] PBS+0.2%DIECA

c; ) o 9/ @ 1 a oA g o ) ) 1 "
MAN 7 Wﬂ‘U‘ENUT‘IL?‘I'ﬂi‘l’lal‘]ﬁ_lﬂ@l’lﬂﬂ'lﬂﬁl‘l_lwiﬂﬂﬂl‘]iﬁluh'iﬂ' Cucumber mosaic virus 91NN

A = A v a - S
AANAULLTIN A405 u’ﬂul‘uﬁ'j LDNATOUAULDUALIY AT indirect ELISA

UITUANUIANAIMITAADAT signal-to-noise (S/N) ratio A0AH3 Nviiou 1]

aa

ANVLANATIN A

[y

Aszautiodney 0.05
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M99 2 Anuase lumstlesdunsiia non-specific reaction Y99 blocking solution 2
¥1ia 14U bovine serum albumin (BSA) 1482 skim milk (SK) eI INAT DL

#2075 indirect ELISA

NINIUA A1 A405 1998 (4 1) A1 S/N ratio
s, a8 z = =y s 4
Tunwsnaae  Junsndnd  dvlivles na
sa cmv
1% BSA 2.75 0.45 0.25 10.4
39% BSA 3.00 0.53 0.34 9.7
5% BSA 3.05 0.53 0.27 10.5
1% SK 2.27 0.20 0.16 163.8
3% SK 2.33 0.19 0.14 46.7
5% SK 2.73 0.20 0.16 471
200
a
0 [J 1%BSA
.ﬂg O 3% BSA
3z 100 [ 5% BSA
i~
z [J 1%SK
&+
50 3% SK
5% SK
b b -
0 I
Blocking solution

ci s 5":'. 9 a 1 =s A ay [ . . 1 ]
M 8 waveimesnlduadieialunsnande 1958 Cucumber mosaic virus DA

ANugANAUILEST A405 U Tumas enadeuRIouoUAIY A2675 indirect ELISA

an

UsEiuaMuIaNA NI aaRADAT signal-to-noise (S/N) ratio @8Ny viTou 1wl

=

ANMULANANINED

o W

= y o o =2 o .
ﬂ‘ﬁizﬂuuﬂﬁiﬂiy 0.05 3AT1Z¥A0 Duncan’s Multiple Range Test

(DMRT)
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:i Y o 3 = = ar [ = -!'! o Fl
M35199 3 ANUaINITaVeIHeINg 6 YURA 11Jﬂ'limiUllﬂ’J'EIEINGI‘U‘WSﬂ!W‘EJU’]iJ’I‘I’IﬂﬁE]‘Uﬂ’JEI

7% indirect ELISA

NINBIUA A1 A405 1028 (4 91) A1 S/N ratio
Tunsnaawelsa  luwsSnilea nay
CMV
vadlogalunwsnlu cB 3.898 0.192 20.69
s luninly CB+1%pPvP 3.652 0.175 21.37
vadegalunsnly CB+0.2%DIECA 3.555 0.110 40.01
50 -
40 a
.-
g 30 [ 1/250
(=]
=
E . @ 1/500
7 ] 1/1000
10
0

gl

e
HaHAYIN

MW 9 HAVDINITIDINUBUATTU (As-CMV) ADAIANUGANTUNAIN A405 U1 TUINAS
HIENAAOUAIBUBUAIUAITF indirect ELISA 1sziiiuanuuanaamsadaaen

signal-to-noise ratio ANy Mnilaunu Lifianuuanaansatanszautivding

0.05 IINTITHAIY Duncan’s Multiple Range Test (DMRT)
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&4 5

5. MINATDUANUIUNIZIISVIVDIUOUA ‘i&lﬂ'ﬂ!‘l?ﬂ CMYV

“luamwuﬂmﬂgwmmm%a cMV Ahmensnugasiide Alfalfa mosaic virus
(AMV), Chili veinal mottle virus (CVMV), Pepper mild mottle virus (PMMoV), Potato virus ¥
(PVY), Tobacco etch virus (TEV), Tobacco mosaic virus (TMV) W2 Tomato spotted wilt virus
(rswv) Aemsadhoewsn 1§ safumsihueuasin U 1¢lumsaswaeumie oMy Tu

¥
WINTIAITATIVAOUATIYIWNIZIIZ VWL UATS uAUEe TS adsnandsdude

¥
UM NAAELANUIUNIZIDIZ DIVDIDUAFS UATT indirect ELISA Iaaldidal5a

=1 8 a

Adhimensnasnandsduinou 7 vie wulweuddsumuisanilfaseriumizinizeg

2 ¥
Audelsw cMv ToTlwan 30RS Taslda1 A405 n 1.57 uaz luidnlfRsodunmie

)
S Ao

v e 4 4. . . - .
"h'sﬁﬁuuﬂﬁuﬁmmmﬂﬁau (ﬂ'li’N‘ﬁ 4) melﬁ’ﬂu'ILL?]U?’I(‘]J’SM‘I’INﬁﬂllﬁ’N’lﬁ‘i']i]'JLﬂ‘i’lgﬂ
3 ] Af ar [l g & o ¥
ANVIUWIZIEIIRDTD CMV subgroup I, 1T HDZHA1081998 CMV “lNLﬂ‘U]lﬂi]'lﬂLL‘]JﬁﬁﬂQﬂ
= o as '3 oy @ ar as o {
W‘iﬂiu%ﬁﬁ’]ﬂﬂ;ﬁ’mg‘iﬁ']ﬁ UATATHEITUIY WAUAZDIHWIATIUDT U 15 klf]T“h’m‘lﬂ ﬁ
¥ = . . .
“lwwmﬂu‘uaﬂmnmim'mﬁauﬁ'wﬁ Reverse transcription polymerase chain reaction (RT-
I /o ' é‘ Ao o v Y- .
PCR) Tﬂﬂiw'lwswawmmwmawa CMV (UaTaU, 2554) 91NN 319T0UAIUIT indirect
¥ ¥ b4 ¥
ELISA WUIWAUATINAIMIInM1lnTe1nnsa CMV 913 2 subgroup Uazi¥a CMV W3 15
Y o d' é 1 oY= a 1 =1 A d.d.d. a
Ulﬂi“lﬂﬁ“ﬂ ulﬂ Aauaasluaisen 5 HIUFAINUWBDUATTUAINANIVLDUAVDANUANUITNIE
= ) e L = tooo Af o 3
wizeanudd InlidsguulUsfurequeymaveuss19¥a CMV 19 2 subgroup (common

epitope)

H
Aot o =y

3
) & o 1
udIeuATsuNGa 1o cMV o Tanan 30RS Fadnoglu subgroup I (9IU50,

¥ ¥
a Ana ar Qs ' =3 1
2553) szmuseinlfasoiudo cmv 18592 subgroup od19lsAmmlumsnaasmun

]
ade A

¥ 1
Uiz 1veueuaGiuaodo CMV subgroup I Laz 1T 19A1 A405 Auana1eiy Taguouadsud
¥
woa lae13150%115A501188 (strong reaction) @Bt CMV subgroup I lan1#in1 A405 i1y

dr A o A a Ll 1 T 3 :
2.51 luvnzhusuAdsuasaunsailfiseorne CMV subgroup 1T 18a1 A405 1 0.52 il

]
F=

] ¥
p1uiiumaduiioannnanuvainnatsyeie CMV luudag subgroup Ai$11IUY09A
é ] T EY 3 Q! 1 o '
Inigeguunldenlisauveduoyninusais 1ifauana1efu (Hsu Lagamz, 2000) dana

¥
@ =

s et A = ) d%‘ ) oaa =t P [
TRueudAdsuania ldninide CMV subgroup 1 minsashgasonldadue cmv fngly

subgroup | 1AATUFD CMV ﬁﬂfﬂu subgroup 11
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] 3
FI'I‘ENﬁ 4 Hﬁﬂ'Iiﬁi?ﬂﬁ@Uﬂ’J'liJﬁ"llWW&‘lﬂﬁ‘ﬂﬁﬂlﬂﬂl!ﬂuﬂcﬂgllﬁﬂl%’f)ul’}lgﬁﬁ’lulu 7 ¥UR

a Y oo a ¢ ag
MAUIIABNID AI8IT indirect ELISA

walhhSanminnageu Anti-CMV PAb

cmv Tolaan 30RS +
AMV -
CVMV -
PMMoV -
PVY .
TEV .
TMV -
TSWV -

lunsnilna -

¥ ¥ ¥
WHNBIKA negative control AB UBUAGSMEBIFD CMV ATnnudresininuluninyng

A1 A405 RANVINY 0.1 (M1519RUINH N1
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r kY
M3uA 5 wansil§fseweseua@iudee Cucumber mosaic virus #3638 indirect ELISA

Yolaan Wy¥oriy gy Anti-CMV PAb
CMV30RS N3N 339dn 9. Unusidl +
CMYV subgroupl - - +
CMYV subgroupll - - +
TaN-6 H3n 0. MU 9. g3 indl +
TaN-10 WIn 8. Mg 9. g3y Il +
PaN-3 W3N 9. 1hnnile 2. uAsAI BTSN +
PaN-5 H3n 9. 1hnNile 9. uAsAIBISTUTY +
KhaP-1 Win . 198U 9. ANGY +
KhaP-2 Win 0. 1A 9. WNQY +
KhaP-7 N3N 9. lFYAY 9. NG +
KhaP-9 N3N 9. NTYAY 9. NG +
KhP-2 W3 . ATUYYY 9. W1 +
RaS-4 WM 9. 3¢ Tum 9. aaum +
Ra$-6 WIN 9. 3¢ U 9. A3val +
RaS-8 N3N 9. 32 1ua 9. deval +
RatS-3 WIN . Al 9. maam +
RatS-8 WIn . 90N 3. ;M +
RatS-10 W3n 9. §A9H 9. aavan +
lunwsmlng - - -

3 ¥ ¥
WWBINA negative control D LOUATSUHOITE CMV dnlAzoiudlssisthaulunsnlndiia

A405 RABMIAY 0.1 (A5 1HWUINT A1)
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aguwaminaasy

o ] -4 & @ [ = i o 9 Qs o
1. 1¥dre1use cMv  loTwian 30RS Fausnldsindlregranwsninu1duintanda
3
Unusil Wuneudnulumsndenoud@iy smendimaasunmsaelsalunindnasilaons
é’ =y Qv o g ar 9 Y ] g at
Ugnye MV aslunsnWugu1sdeeny 30 Ju Aw3Ena wude CMV ToTaan 30RS fdanq
r Yo Y = 9} = ¥ oA 3 Q) A
anuannsalumna Isalddudunsnld Trensnazuaaions ANl uaau o)
1 - = = -] & o 9 a =1 ¥ o
pou Tunsniigilsdallonind duSeudouazdrduninuassuninliinumeluszeziia

s o 9 o AB.’ ar
30 Ju ndwn Idsuige e

" & .
2. wlSuande MV leTwan 30RS Mrmsnameuddinennumusaluns
¥

U _ b o =y é
Aolmifalsaluninuda Taemsigaite lasaduitnaaslungqu Nicotiana glutinosa 49
9 o .; s ﬁ o A Y d a a &
amondsnn lasude lhimilunauiu 7 Su mgquasGuuaasems Iiiunusnalyveads
= ¥ g T = g O | ' =t
wiidowazldwe niuluessnguasuaaseinmsandsntuaduitisrsou lungquil

[ = = o o [N s ¥ @
suseAa ldenlnduazSrduenguuaasemsunssuniundinn ldsude lfmlssunm 14-

30 U

a
3. wenanawe s cmv VINNGYU N, glutinosa 42077 sucrose density gradient
. . c;’: = o o = :‘I Y ]
centrifugation 91N1IUATIIATIZHATIWLTgMTNAzAT1quativin Tuana Tusduredu
¥ 1 . ‘;. o i =2 Q‘ 05,
aymAe 115ad10 12% SDS -PAGE wuiuie CMV fada lasouiausans lasnuuaini

@
a =4 ’ = <3 é = = ar
wiinTwana hlsauvedueymaveauye CMV igauouiRsIvaiivmnailszna 27 Alaaadu

=3 Y- 9 d:‘ = Q’ﬂ oy P=1 9/ ]
4. ﬂ"l'iﬂﬁﬂllﬂuﬂ“})"iﬂﬂ‘]ﬂfh'ﬂ CMV hl'f'.li“]ﬂﬂ“lfl JORS UIHPNBIUULAUALRUNANTZAUNTEAY
o8 Y ogya v I | & w o ¢ o & g A o
Tﬂﬂﬂﬂl‘lﬂiﬁﬂ?ﬂﬂﬂ“ﬂﬁﬁﬂﬂ 4 AT URDZATIVINOY | ﬁ‘ﬂﬂ'lﬂ NIHUA 4 A4 ADUNLIADANY
] ar o= o ol T 4 =
aszaeludilani®n s, 6, 7, 8, 9, 10, 11 uazdla1rn 12 IPNITATIVNIAT IAPDTVOILOUA
= as ! g k4 oy . o g 1 1
FINNOPFD CMV #2877 indirect ELISA wmmm"lwmmagiumq 8,000-1,024.000 Iﬂﬁl

o o -y o -
Flaif 5, 6, 7 uaz 8 vzlian leunos gagafo 1,024,000

[l ¥ a
5. msanyIanzimzauluduasunsnIINge CMV A28MATIR indirect ELISA
nu arsualunsnlu cB uazflesiumsnal§ien T um1z121299 (non-specific reaction)

37031 1% skim milk 1T blocking solution THueuadsuaeda cMv fildes 1:1,000
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6. m3mnuANLi I e weuAT Y Tas1ide I fafidiaenn Sy 7
wiia 1Aun Alfalfa mosaic virus, Chili veinal mottle virus, Pepper mild mottle virus, Potato virus
Y, Tobacco etch virus, Tobacco mosaic virus UWDg Tomato spotted wilt virus WL IO UAT '?fi.lﬁ
wﬁm"l,ﬁ’ﬁmﬁﬁ?mmwmmzmﬁ'msf;a CMV i subgroup I tag 11 uagiie CMV nﬂ"laismamﬁ

° @ 4 g = g P 9/ 1 )
vwmagaus w15 lolwan sudvuinnuilaslganialufiuiionald wa luvid §asm

i1 o A = dy ar A Jd'o 3
“UHJﬂ1J‘W‘]ﬂjﬂﬂ!.!ﬂ3L‘B@133ﬁ%uﬂ’ﬂu1ﬂu1ﬂ']ﬂﬂﬂﬂﬂ‘ﬂQﬁllﬂ
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¥
UAZIHD Cucumber mosaic virus ﬁ)’m’ﬁ indirect ELISA

e hiaminnnagoy wouaddude | wehiaminanaaey | weuAdTuse
4o CMV o CMV
CMV30RS 1.57 cMV lelaan PaN-5 1.29
CMYV subgroupl 2.51 cMV laTaan KhaP-1 1.32
CMV subgroupll 0.52 cMV loTaan KhaP-2 1.46
AMV 0.043 cMV loTwian KhaP-7 1.39
CVMV 0.052 cMV loT#an KhaP-9 1.37
PMMoV 0.035 cmv loTaan Khp-2 1.33
PVY 0.074 cmv lelaan Ras-4 1.42
TEV 0.093 cMV loTaan Ras-6 1.41
TMV 0.047 cMV loTwan Ras-8 1.34
TSWV 0.087 cMV lolaan RatS-3 1.33
cMV loTwan TaN-6 1.31 cMV loTaian RatS-8 1.37
cMv 1o lgian TaN-10 1.30 cmv loTanan RatS-10 1.29
cMV lolaan PaN-3 1.39 Tuninind 0.10

HHIULTIR) M negative control VBLIDUR

-

as J

FFusaED CMV Jauvn 0.2

¥
=]
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MANKIN .
fillein¥gnivelr¥a cMV assnaaey (Noordam, 1973)
1. 0.01M phosphate buffer, pH 7.0
¥ T
wiow e nazae KA,PO, 1.362 nduluthnduliums 1,000 iaanas (@13azane
3 ¥ [
Twunandoy) Mntiuazain Na,HPO, 1.781 n3u Tuihinduiliunas 1,000 undanas (M3azay
Tmdow) vaisezawTnmadouilSuas 49 fiaddes wawmsazmeladondimg s1
yaaans

msnsoutinivlesriinaaq #l¥lumnliand indirect ELISA (Clark ups Adam, 1977)

1. Phosphate buffer saline (PBS); pH 7.4

NaCl 80  niu
Na,HPO,.12H,0 29 N3y
KH,PO, 02  nfu
KCl 020U

¥ 3
s g/ ot oy 9 o o &
1159 pH 1918 7.4 idn5uSumsdaethnduauasy 1,000 Hadans

2. Carbonate coating buffer; pH 9.6 (CB)
NaHCO, 293 ndw
Na,CO, 1.59 iy

9 '
azateluiindy 800 Naaans

¥ T
150 pH W14 9.6 wédnlsudSunmsduindusunsy 1,000 Jacans



3. Washing buffer (PBST)

PBS 100 dadans
Tween 20 0.5 anans

4 1 3 A
asowdemiunnududy 10xPBST 1ag autoclave oAU 4 osFwyaiae le

4, Substrate buffer; pH 9.8

Diethanolamine 97 ianans
Sodium azide 0.2 N3y
MgCl,.6H,0 01 N3N
indu 800  dadams

a Y - :’ M PN = (-1 i
Y50 pH W14 9.8 udrSinlSunasderhndusunsy 1,000 dadans Nuundui 4

seruradd Tuiia
iesnl¥lumsuanlrFaliuigns (Lot uaznaiz 1972)

1. Grinding buffer
0.05 mM sodium citrate buffer (pH 6.5)

5mMEDTA

U 4 armadios ez MIAN 0.5% thioglycolic acid
2. Suspending buffer (pH 9.0)
5 mM sodium borate buffer

0.5 mM EDTA

AU 4 sarusaTo

39
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3. Sucrose gradient 5-25%
- ¥ ¥
azaetisnan i udua1ee 1 suspending buffer 11MiUABY, ldmsasamiima

unaza syt uaslunaon centrifuge whe TavldEsaviannududu 25, 15, 10 uag 5%

A

¥ ¥ ¥
audey Taslsasveesansazareiimiaf lddefinnududussamsazminiinig 25% au
o o = - 1) = o A o o aa o o o
363 HaRanT 15% 1AW 3 DaARAT 10%AN 3 UaRDAT 1Az 5% 1A 2.23 1addas a1uda Ny

i 4 ssmuaaded i
msessnimesnlylumsinizvina SDS-PAGE (Laemmli, 1970)

1. 2x sample buffer
100 mMTris-HCI {pH 6.8)
2% SDS
10% glycerol
5% B_mercaptoethanol

0.02% bromophenol blue

2. Tris—glycine electrophoresis buffer
25 mM Tris (pH 8.3)
250 mM glycine
0.1% SDS

3. Coomassie-blue
0.2% Coomassie—blue R-250
50% methanol

70% acetic acid

4. Destain solution
25% methanol

7% acetic acid
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1. ¥8 - nana (MuIng) u1e s udiSad gmiiinsisssu
2. ¥0 - WIM@a (MHI0INGY) Miss Maneerat Koohapitagtam
3. dumiadlogii: 919158 Madnmstansfagiy AaenSueNITITUNA
= o = o = o o
UMTIMNAFIVAIUATUNT oA ialng Sendaagum
1 s reda r v ¥ ar g
4. wihwnuazanuiegnaade ldazain wiewmnaavlnsdnwn Insans uaz
dea d = @ [ o =
lilsudidaidanseting (e-mail): MAIHINSTAMIARTAY ABENTNOINTTITUTIA
= a o L) 1
UHINGITI AU IUATUNT TNEUVAIA MY

E-mail: maneenoi_aghiot{@yahoo.com; maneerat.k{@psu.ac.th
5. sz ¥amsanmn

FAMsfnm WHTINNAE Yitow nsamae
Ysgaa3 m (nuasmans) wild 2542 2.49
Y In mmu (Isaiy) INHATNARS 2547 3.72
USguen U5.a nHATINAAS 2552 3.65

naTulagsamwinyag)
6. mmﬁmm‘sﬁﬁmmmmmﬁmu
- mMsdauns1eH 11sAuanue (recombinant protein)
- F2Tuanan1ed e 1o (molecular of plant virology)
- NIHAAUBUADATIINATLA conventional, hybridoma 118% phage display technology
7. dsziamssnidlneusy mawnauenanddauazmsgaulumissema (founds 5
Unda)
I UAHBHAIUNIA oral presentation
1) Koohapitagtam, M., S. Rungpragayphan, and R. Hongprayoon. 2007. Construction of Single-
Chain Variable Fragment (scFv) Specific to Cucumber Mosaic Virus by Phage Display
Technology. 7" National Graduate Research Conference (GRAD-RESEARCH 2007).
April 4-5, 2007. Prince of Songkla University, Surat Thani Campus, Surat Thani. (51&%1
1UTBUaz M3 presentation AA)

2) Koohapitagtam, M., R. Hongprayoon, 8. Rungpragayphan, W. Kositrattana. and T.
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3) Koohapitagtam, M., R. Hongprayoon, S. Rungpragayphan, W. Kositrattana. and T.
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Naive Mouse Antibody Library. BioScience for the Future 2010. October7-8, 2010.
Prince of Songkla University, Hat Yai Campus, Thailand
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